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Executive Summary

FortisAlberta Inc. (FortisAlberta) is requesting system access service to address the
distribution system reliability concerns in the Fincastle area.

Load growth in the Fincastle area is producing a number of concerns related to the adequacy
of the existing transmission and distribution facilities to meet the customer needs.

Load studies indicate that under the N-1 transformer contingency, unsupplied loads could
exist at levels as high as:

e 10.7 MVA in 2015 at Westfield 107S substation, if left unaddressed, predicted to
increase to 15.8 MVA by 2025.

e 4.2 MVAin 2015 at Hull 257S substation, if left unaddressed, predicted to increase to
17.8 MVA by 2025.

e 10.9 MVA in 2015 at Fincastle 336S substation, if left unaddressed, predicted to
increase to 17.6 MVA by 2025.

e Predicted 6.5 MVA in 2016 at Taber 83S substation, if left unaddressed, predicted to
increase to 15.1 MVA by 2025.

e Predicted 0.3 MVA in 2023 at Burdett 368S substation, if left unaddressed, predicted
to increase to 1.1 MVA by 2025.

These exceed FortisAlberta planning criteria for electrical load restoration.

Potential solutions were assessed to address the reliability concerns at the Fincastle area.
Based on information available to the distribution facilities owner (DFO), technical merit and
distribution capital cost, FortisAlberta’s preferred alternative includes the following
transmission upgrades:

e Add one source transformer at Fincastle 336S substation;
e Add two feeder breakers at Fincastle 336S substation;
e Other associated upgrades as required.

The estimated transmission capital costs associated with FortisAlberta’s preferred alternative
will be provided by the Transmission Facility Owner (TFO), AltaLink Management Limited
(AltaLink).

The estimated distribution capital costs associated with FortisAlberta’s preferred alternative
is $16.4 million (2018S, +30%).
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The requested In-Service Date (ISD) for the Fincastle 336S substation facility upgrades is
November 1, 2018.

If FortisAlberta's preferred alternative is approved by the AUC, FortisAlberta will request an
increase to the Demand Transmission Service (DTS) at the Fincastle 336S substation of 11.1
MW, resulting in a DTS of 23.3 MW.
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1 Project Description
1.1 Background

The Fincastle area is located between the City of Lethbridge and the City of Medicine
Hat. The area extends north to highway 524 and south to highway 61.

The Fincastle area is served by Taber 83S, Westfield 107S, Hull 25785, Fincastle 3368,
and Burdett 368S substations. The distribution service in the area consists mainly of
industrial and farm loads.

The Taber 83S substation is located at LSD 02 SEC 18 TWP 10 RGE 16 W4,
approximately 2 km north of the town of Taber. The substation has one 138/24.94
kV 25/33/42//46.6 MVA LTC source transformer and one 138/24.94 kV 25/33/42
MVA LTC source transformer supplying seven 25 kV distribution feeders. Taber 83S
substation serves the town of Taber and the surrounding area. See Appendix-A
Figure A-1 for a simplified sketch of the existing transmission substations and
distribution systems in this area.

The Westfield 107S substation is located at LSD 04 SEC 30 TWP 08 RGE 11 W4,
approximately 16 km south of the Burdett 368S substation. The substation has one
138/24.94 kV 15/20/25 MVA off-circuit tap changer (OCTC) source transformer
paired with a 24.94 kV 15/20/25 MVA voltage regulator supplying four 25 kV
distribution feeders. Westfield 107S substation serves the surrounding area. See
Appendix-A Figure A-1 for a simplified sketch of the existing transmission
substations and distribution systems in this area.

The Hull 257S substation is located at LSD 01 SEC 17 TWP 12 RGE 16 W4,
approximately 21 km north of the town of Taber. The substation has one 138/26.5
kV 25/33/42 MVA LTC source transformer supplying four 25 kV distribution feeders.
Hull 257S substation serves the surrounding area. See Appendix-A Figure A-1 for a
simplified sketch of the existing transmission substations and distribution systems
in this area.

The Fincastle 336S substation is located at LSD 04 SEC 15 TWP 10 RGE 15 W4,
approximately 60 km east of the City of Lethbridge. The substation has one
138/24.94 kv 15/20/25 MVA off-circuit tap changer (OCTC) source transformer
paired with a 24.94 kV 15/20/22.5 MVA voltage regulator supplying three 25 kV
distribution feeders. Fincastle 336S substation serves the nearby ConAgra factory
and the surrounding area. See Appendix-A Figure A-1 for a simplified sketch of the
existing transmission substations and distribution systems in this area.
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Burdett 368S substation is located at LSD 01 SEC 15 TWP 10 RGE 12 W4,
approximately 31 km east of the Fincastle 336S substation. The substation has one
138/26.5 kV 25/33/42 MVA LTC source transformer supplying two 25 kV distribution
feeders and one 130/24.94 kV 25/33/42 MVA LTC source transformer supplying four
25 kV distribution feeders. Burdett 368S substation serves the surrounding area. See
Appendix-A Figure A-1 for a simplified sketch of the existing transmission
substations and distribution systems in this area.

2 Criteria

The analysis of the existing system and alternative solutions in the Fincastle area has been
conducted based upon the following criteria:

e The maximum normal loading of FortisAlberta 25 kV distribution feeders is 13.0
MVA.

e FortisAlberta planning criteria for electrical load restoration requires that
adequate backup supply for contingency situations be available subject only to
switching time. Backup capability refers to the ability to restore service after an
interruption without necessarily first repairing the cause of the interruption.

e Transmission equipment must not be operated at load levels in excess of the
equipment ratings.

3 Existing System Assessment

The existing substations and distribution systems in the Fincastle area are shown in Figure
A-1in Appendix A.

3.1 Load Forecast

Table 3-1 provides FortisAlberta historical and forecast peak load levels for the
substations and feeders in the Fincastle area. The load forecast is based on historical
data, expected development trends and contracted new loads. This load forecast
was used to assess the existing system in this Need for Development document.
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Table 3-1: FortisAlberta Load Forecast: Existing System

MVA LOADING - RECORDED MVA LOADING - PREDICTED
W | 2011 | 2012 | 2013 | 2014 2015 2016 | 2017 | 2018 [ 2019 | 2020 | 2021 | 2022 [ 2023 | 2024 | 2025
SuB CAPACITY or | Peak | Peak | Peak | Peak | Peak PE Peak | Peak | Peak | Peak | Peak | Peak | Peak | Peak | Peak | Peak
No Feeder TR MVA| S | MVA | MVA | MVA | MVA | MVA MVA | MVA | MVA | MVA | MVA | MVA | MVA | MVA | MVA | MVA
083S  Taber T1 25/33/ 42 s |35 38 351 276|200 91% | 356 360 363 367 371 374 378 382 386 39.0
083S 15LE s| 88 67 99 103|101 9% | 117 117 118 118 11.9 120 120 121 121 122
083S  313LN s/iw| 11.8 127 125 108 | 121 | 92% | 123 124 125 127 128 129 130 132 133 134
083S  383LW s)w| 89 89 89 60| 61 |8%]| 62 62 63 64 64 65 66 66 67 68
083S  437LW s| 70 84 70 66| 76 8% | 91 93 95 98 100 102 105 107 11.0 11.2
083S  Taber T3 25/33/42// 46.6 | S | 232 271 256 232 | 239 | 93% | 308 311 314 317 320 323 327 330 333 336
083S  194LS s| 89 89 92 92| 90 |9%2%| 97 98 99 100 101 102 103 104 105 10.6
083S  263LE s| 69 88 73 80 | 89 |94% | 134 [ 125 116 117 118 11.9 121 122 123 124
083S__ 493LW s/w| 96 111 117 83 | 73 | 92% | 102 | 127 131 135 139 143 147 152 156 16.1
083S__Total Station S | 568 611 584 49.1 | 496 | 91% | 63.7 644 650 657 66.3 67.0 67.7 683  69.0 69.7
107S  Westfield T1 15/20/ 25
107S VR1 15/20/ 25 s | 133 147 127 157 | 155 | 91% | 188 19.0 192 193 195 197 199 201 203 205
107S  110LS w| 14 13 14 13| 16 [100%6| 1.9 19 19 20 20 20 20 20 21 21
107S  2068L s| 19 20 21 20| 22 |9w| 22 22 22 23 23 23 23 24 24 24
107S  456LE s| 31 33 34 46| 35 |8%| 66 67 67 68 69 69 70 71 72 72
107S  457LW s| 84 85 77 91| 91 |87% | 93 95 97 99 102 104 106 109 112 114
257S  Hull T1 25/33/ 42 s 00 178 | 189 | 91% | 236 240 245 249 253 257 262 266 27.1 275
257S  3523L s 00 81 | 74 | 8% | 95 97 99 101 103 105 107 109 111 11.4
257S  482L s 00 42 | 47 |95% | 56 57 58 60 61 62 63 64 66 6.7
257S 55451 s 00 37 | 40 |8% | 53 54 54 55 55 56 56 57 57 58
257S  6133L s 00 30 | 34 |89%w | 41 42 42 42 43 43 44 44 A5 45
336S  Fincastle T1 15/20/ 25
3365 VR1 15/20/ 225 | s | 158 172 16.8 17.0 | 176 | 85% | 179 180 182 184 186 188 19.0 19.2 19.4 195
336S  2151L s| 76 85 83 86| 92 |8%| 96 98 99 101 102 104 105 107 10.8 11.0
336S  2152L s| 48 48 48 48| 47 | 8% | 47 47 48 48 49 49 50 50 51 51
336S  2153L s| 45 47 43 43 | 43 | 87% | 43 43 43 44 44 45 45 46 46 47
368S  Burdett T2 25/33/ 42 s | 171 191 183 171|167 | 91% | 196 207 218 220 222 224 226 229 231 233
368S 314LE s| 81 99 94 103]| 97 | 9% | 101 102 103 104 105 107 108 109 11.0 11.1
368S  468LE s| 90 95 89 73| 79 |9%2%w| 97 106 116 11.7 11.8 120 121 122 123 124
368S  Burdett T1 25/33/ 42 s | 163 157 153 169 | 16.0 | 8% | 203 205 207 209 211 21.3 215 21.7 22.0 222
368S  15LW s | 108 105 107 103 | 10.8 | 86% | 13.1 132 133 135 136 137 139 140 141 143
368S_ 382LW s| 57 56 53 70| 63 |8w]| 73 74 75 76 76 77 78 79 79 80
368S__Total Station S | 333 343 320 334 [ 315 | 89% [ 387 399 412 416 420 424 428 433 43.7 441
[Total Area Load | [119.2 127.3 119.9 133.0] 133.1 [ 162.7 1654 168.0 169.9 171.7 173.6 175.6 177.5 179.5 181.4 |
MW  Transfers Year 83S Total Load: 49.6 63.7 | 64.4 | 65.0 | 65.7 | 66.4 | 67.0 | 67.7 | 68.4 | 69.0 | 69.7
2.0  From 83S-263LE to 83S-493LW 2017 N-1 Capacity: 42.0 42.0 | 420 | 420 | 420 | 420 | 420 | 420 | 420 | 42.0 | 420
Back up from 135S: 4.7 31 [ 3131313131 31]31]31]31
Back up from 254S: 3.2 43 | 44 | 46 | 41 | 36 | 31 | 26 | 21 | 16 | 11
Back up from 257S: 5.5 58 | 58 | 59 | 59 | 60 | 60 | 61 | 61 | 62 | 6.2
Back up from 336S: 2.2 20 | 21 | 21 | 22 | 22 | 21 | 21 | 21 | 21 | 21
N-1 Unsupplied Load: 0.0 6.5 7.0 7.4 8.5 9.6 10.7 | 11.8 | 12.9 | 14.0 | 15.1
107S Total Load: 15.5 188 | 19.0 | 192 | 193 | 195 | 197 | 199 | 201 | 203 | 205
N-1 Capacity: 0.0 00 | oo | oo | oo | oo | oo | oo | 0o | 00| 0o
Back up from 404S: 1.6 19 | 129 | 19| 19| 20| 20 | 20 | 20 | 20 | 20
Back up from 368S: 3.2 24 | 24| 24| 25| 25| 26 | 26 | 26 | 27 | 27
Back up from 336S: 0.0 26 | 27 | 27| 23| 20| 16 | 12 | 08 | 04 | 00
N-1 Unsupplied Load: 10.7 119 [ 120 [ 120126 [ 131136 [ 142147152 158
257S Total Load: 18.9 236 | 240 | 245 | 249 | 253 | 257 | 262 | 26.6 | 27.1 | 27.5
N-1 Capacity: 0.0 00 | oo | oo | oo | oo | oo | oo | 0o | 00| 0o
Back up from 83S: 6.0 57 | 58 | 46 | 39 | 33| 26 | 20| 13| 07 | 00
Back up from 421S: 0.0 00| oo ] oo | oo ]| oo] 0o] 0o ]| 00| o0 | 00
Back up from 158S: 8.7 10.7 | 10.6 | 10.7 | 106 | 10.4 | 103 | 102 | 100 | 9.9 | 9.7
N-1 Unsupplied Load: 4.2 72 | 77 [ 91 T 1oal 116 128140153165 ] 178
336S Total Load: 17.6 179 | 180 | 182 | 184 | 186 | 188 | 19.0 | 192 | 19.4 | 195
N-1 Capacity: 0.0 00 | oo | oo | oo | oo | oo | oo | oo | 00| 0o
Back up from 83S: 5.9 20 | 12| 12| 12| 22| 12| 22| 12| 11| 11
Back up from 368S: 0.9 06 | o8 | o8 | o8| o8] 08 ] 09 | 09 | 09 | 09
N-1 Unsupplied Load: 10.9 143 | 162 [ 163 [ 164 | 166 [ 168 | 170 172174 ] 176
368S Total Load: 31.5 387 [ 39.0 | 412 | 416 | 420 | 424 | 4290 | 433 | 437 | 441
N-1 Capacity: 42.0 42.0 | 420 | 420 | 420 | 420 | 420 | 42.0 | 42.0 | 42.0 | 420
Back up from 421S: 0.9 09 | 10| 10| 10| 10| 10| 10| 10 ] 10 ] 10
N-1 Unsupplied Load: 0.0 00 | 0o J ool ool ool ool ool o3 o7 ] 11

The Fincastle area was assessed with the following reliability concerns observed from
Table 3-1:

In 2015, a reliability concern exists at the Westfield 107S substation. The
unsupplied load could exist at levels as high as 10.7 MVA. If left unaddressed, it is

December 6, 2016

Page 3 of 19



FRTIS Need for Development
ALBERTA Fincastle Area

predicted to increase to 15.8 MVA by 2025. This exceeds FortisAlberta planning
criteria for electrical load restoration.

e In 2015, a reliability concern exists at the Hull 257S substation. The unsupplied
load could exist at levels as high as 4.2 MVA. If left unaddressed, it is predicted to
increase to 17.8 MVA by2025. This exceeds FortisAlberta planning criteria for
electrical load restoration.

e In 2015, a reliability concern exists at the Fincastle 336S substation. The
unsupplied load could exist at levels as high as 10.9 MVA. If left unaddressed, it is
predicted to increase to 17.6 MVA by2025. This exceeds FortisAlberta planning
criteria for electrical load restoration.

e In 2016, a reliability concern is predicted at the Taber 83S substation. The
predicted unsupplied load could exist at levels as high as 6.5 MVA. If left
unaddressed, it is predicted to increase to 15.1 MVA by 2025. This exceeds
FortisAlberta planning criteria for electrical load restoration.

e In 2023, a reliability concern is predicted at the Burdett 368S substation. The
predicted unsupplied load could exist at levels as high as 0.3 MVA. If left
unaddressed, it is predicted to increase to 1.1 MVA by 2025. This exceeds
FortisAlberta planning criteria for electrical load restoration.

The Fincastle area was assessed with the following capacity concerns observed from Table
3-1:

e In 2018, a capacity concern is predicted on the 25 kV feeder 835-493LW.

e In 2022, a capacity concern is predicted on the 25 kV feeder 83S-313LN.

4 Alternative Analysis

A number of alternatives were considered and based on information available to
FortisAlberta, technical merit and distribution capital cost, three alternatives are
presented in this document. These three alternatives have either the least distribution
system development or the lowest estimated distribution capital cost.

4.1 Alternative 1: Distribution Upgrades and Load Shifting
4.1.1 Description

This alternative involves upgrades limited to the distribution system. The
following are distribution upgrades required at Taber 83S, Westfield 107S, Hull
257S, Fincastle 336S, and Burdett 368S substations. Additional distribution

December 6, 2016 Page 4 of 19
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upgrades referred to below include installations of voltage regulator banks,
electronic OCRs, and switching cubicles.

Taber 83S substation has eight existing distribution feeder ties to adjacent
substations. Three new distribution feeder ties need to be built and four
existing distribution feeder ties need to be upgraded. In total, approximately
35 km of new distribution line needs to be built and 19 km of existing
distribution line needs to be upgraded. Additional distribution upgrades are
required.

Westfield 107S substation has three existing distribution feeder ties to
adjacent substations. Two new distribution feeder ties need to be built and
one existing distribution feeder tie needs to be upgraded. In total,
approximately 35 km of new distribution line needs to be built and 16 km of
existing distribution line needs to be upgraded. Additional distribution
upgrades are required.

Hull 257S substation has five existing distribution feeder ties to adjacent
substations. One new distribution feeder tie needs to be built. In total,
approximately 2 km of new distribution line needs to be built. Additional
distribution upgrades are required.

Fincastle 336S substation has four existing distribution feeder ties to adjacent
substations. One existing distribution feeder tie needs to be upgraded. In total,
approximately 16 km of existing distribution line needs to be upgraded.
Additional distribution upgrades are required.

Burdett 368S substation has four existing distribution feeder ties to adjacent
substations. Three new distribution feeder ties need to be built. One existing
distribution feeder tie needs to be upgraded. In total, approximately 9 km of
new distribution line needs to be built and 30 km of existing distribution line
needs to be upgraded. Additional distribution upgrades are required.

Refer to Appendix B, Figure B-1 showing Alternative 1 system development.

December 6, 2016 Page 5 of 19
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4.1.2 Load Forecast

The load forecast resulting from this alternative is provided in Table 4-1.

Table 4-1: FortisAlberta Historic and Forecast Load: Alternative 1 — Distribution
Upgrades and Load Shifting

MVA LOADING - RECORDED MVA LOADING - PREDICTED
W | 2011 | 2012 | 2013 | 2014 2015 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025
SuB CAPACITY or | Peak | Peak | Peak | Peak | Peak PE Peak | Peak | Peak | Peak | Peak | Peak | Peak | Peak | Peak | Peak
No Feeder TR MVA| S | MVA | MVA | MVA | MVA | MVA MVA | MVA | MVA | MVA | MVA | MVA | MVA | MVA | MVA | MVA
083S  Taber T1 25/33/ 42 s | 345 358 351 276 | 200]| 91% | 356 360 357 36.1 364 368 37.2 375 37.9 383
083S 15LE s | 88 6.7 99 103 ] 101 | 90% | 117 117 118 118 119 120 120 121 121 122
083S  313LN s/w| 11.8 127 125 108 | 121 | 92% | 12.3 124 119 120 121 123 124 125 126 12.8
083S  383LW siw| 8.9 8.9 8.9 6.0 6.1 | 89% | 6.2 6.2 6.3 64 64 65 6.6 6.6 6.7 6.8
083S  437LW s| 70 8.4 7.0 66 | 76 | 89% | 9.1 9.3 9.5 9.8 100 102 105 107 11.0 112
083S  Taber T3 25/33/42// 46.6 | S | 232 271 256 232 | 239 | 93% | 30.8 311 302 305 308 311 314 317 321 324
083S  194LS s | 89 8.9 9.2 9.2 9.0 | 92% | 9.7 9.8 | 120 121 122 124 125 126 127 129
083S  263LE s | 69 8.8 7.3 8.0 89 | 94% | 134 [ 115 116 11.7 118 119 121 122 123 124
083S__ 493LW s/w| 9.6 111 117 83 73 | 92% | 102 12,7 98 | 101 104 107 111 114 117 121
083S__ Total Station s | 568 611 584 49.1 | 49.6 | 91% | 63.7 644 633 639 645 652 658 665 67.2 67.8
107S  Westfield T1 15/20/ 25
107S VR1 15/20/ 25 s | 1383 147 127 157 | 155 | 91% | 188 190 192 193 195 19.7 199 201 203 20.5
107S  110LS w | 1.4 1.3 1.4 1.3 1.6 |100% | 1.9 1.9 1.9 2.0 2.0 2.0 2.0 20 21 2.1
107S  2068L s | 19 20 21 2.0 22 | 96% | 22 2.2 2.2 2.3 2.3 2.3 23 24 24 24
107S  456LE s | 31 3.3 3.4 46 35 | 88% | 6.6 6.7 6.7 6.8 6.9 6.9 7.0 7.1 7.2 7.2
107S  457LW S 8.4 8.5 7.7 9.1 9.1 87% 9.3 9.5 9.7 9.9 10.2 10.4 10.6 10.9 11.2 11.4
257S  Hull T1 25/33/ 42 S 0.0 178 | 189 | 91% [ 236 240 251 255 259 264 26.8 27.3 27.8 282
257S  3523L s 0.0 8.1 74 | 89% | 95 9.7 105 107 11.0 11.2 114 116 11.9 12.1
257S  482L s 00 42 47 | 95% | 5.6 5.7 5.8 6.0 6.1 6.2 6.3 6.4 6.6 6.7
257S 55451 s 00 37 40 | 89% | 5.3 5.4 5.4 5.5 5.5 56 56 57 5.7 5.8
257S  6133L S 0.0 3.0 34 | 89% | 41 42 42 42 43 43 44 44 45 45
336S  Fincastle T1 15/20/ 25
336s VR1 15/20/ 225 | s | 158 172 168 17.0 | 176 | 85% | 179 180 182 184 186 188 19.0 19.2 19.4 195
336S  2151L s| 76 8.5 8.3 8.6 92 | 86% | 9.6 9.8 9.9 101 102 104 105 107 10.8 11.0
336S  2152L s| 48 48 48 48 | 47 | 81w | 47 a7 48 48 49 49 5.0 5.0 5.1 5.1
336S__ 2153L s| 45 47 43 43| 43 | 8% | 43 a3 43 44 44 45 45 46 46 47T
368S Burdett T2 25/33/ 42 s| 171 191 183 171 | 167 | 91% | 196 207 218 220 222 224 226 229 231 233
368S 314LE s| 81 99 94 103| 97 | 90% | 101 102 103 104 105 107 10.8 109 11.0 11.1
368S 468LE s| 90 95 89 7.3 79 | 92% | 9.7 106 116 11.7 118 120 121 122 123 124
368S  Burdett T1 25/33/ 42 s | 163 157 153 169 | 16.0 | 8% | 203 205 207 209 211 213 215 217 220 222
368S  15LW s | 108 105 107 103 | 108 | 8% | 131 132 | 106 107 108 109 11.1 112 11.3 11.4
368S__ 382LW s | 57 5.6 5.3 7.0 63 | 89% | 73 7.4 | 104 | 102 103 104 105 10.6 _10.7 10.8
368S__ Total Station S | 333 343 320 334 | 315 ]| 89% | 387 399 412 416 420 424 428 433 437 441
[Total Area Load | [119.2 127.3 1199 133.0] 133.1 | 162.7 1654 166.9 168.8 170.6 1725 174.4 176.4 178.3 180.3 |
MW  Transfers Year 83S Total Load: 49.6 637 | 64.4 | 63.3 | 63.9 | 646 | 652 | 659 | 66.5 | 67.2 | 67.8
2.0 From 83S-263LE to 83S-493LW 2017 N-1 Capacity: 42.0 42.0 | 42.0 | 42.0 | 42.0 | 42.0 | 420 | 42.0 | 42.0 | 42.0 | 42,0
2.3 From 368S-15LW to 368S-382LW 2018 Back up from 135S: 4.7 3.1 3.1 9.4 9.7 | 100 | 10.3 | 107 | 11.0 | 12.3 | 116
0.6 From 83S-313LN to 257S-3523L 2018 Back up from 254S: 3.2 43 | 44 7.4 7.7 8.1 8.5 9.0 94 | 9.8 | 102
1.9 From 83S-493LW to 83S-194LS 2018 Back up from 257S: 5.5 5.8 58 | 94 | 94 | 94 | 95 9.5 9.6 9.6 9.7
1.1 From 83S-493LW to 254S-413LE 2018 Back up from 336S: 2.2 2.0 2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.2 2.2
N-1 Unsupplied Load: 0.0 6.5 7.0 0.0 | 00 ] oo | oo ] oo | oo ] 0o 0.0
107S Total Load: 15.5 188 | 19.0 | 192 | 193 | 195 | 197 | 19.9 | 20.1 | 20.3 | 20.5
N-1 Capacity: 0.0 00| oo | oo | oo | oo | 00 | 00O 0.0 0.0 0.0
Back up from 404S: 1.6 1.9 1.9 1.9 1.9 20 | 20 2.0 2.0 2.1 2.1
Back up from 368S: 3.2 2.4 24 | 69 7.1 7.3 7.5 7.7 7.9 8.1 8.3
Back up from 336S: 0.0 26 | 27 4.2 4.0 3.8 35 3.3 3.1 2.9 2.7
Back up from 135S: 0.0 00 | oo | 76 8.1 8.6 9.1 9.7 | 102 | 108 | 11.3
N-1 Unsupplied Load: 10.7 119 [ 120 | 0.0 0.0 | 00 ] oo [ oo ] oo 0o 0.0
257S Total Load: 18.9 236 | 240 | 25.1 | 255 | 25.9 | 26.4 | 26.8 | 27.3 | 27.8 | 282
N-1 Capacity: 0.0 00| oo | oo | oo | 0o | 00 | 00O 0.0 0.0 0.0
Back up from 83S: 6.0 5.7 58 | 130 | 132 | 134 | 136 | 138 | 140 | 142 | 144
Back up from 158S: 8.7 107 | 106 | 70 | 71 7.2 74 | 75 7.6 7.7 7.9
Back up from 421S: 0.0 00 | oo | 55 5.6 5.6 5.7 5.7 5.8 5.8 5.9
N-1 Unsupplied Load: 4.2 7.2 7.7 0.0 | 00 ] oo | oo ] oo | 00 ] 00 0.0
336S Total Load: 17.6 179 | 180 | 184 | 184 | 186 | 188 | 19.0 | 19.2 | 19.4 | 195
N-1 Capacity: 0.0 00| oo | oo | oo | 0o | 00 | 00 0.0 0.0 0.0
Back up from 83S: 5.9 2.9 11 | 91 9.2 9.5 99 | 103 | 106 | 11.0 | 11.4
Back up from 368S: 0.9 o6 | 08 | 99 | 101 ] 99 9.8 9.7 9.6 9.5 9.4
Back up from 107S: 0.0 00 | 00 | oo | oo 0.0 0.0 0.0 0.0 0.0 | oo
N-1 Unsupplied Load: 10.9 143 [ 162 | 0.0 | 00 ] 00 [ oo | 0o | oo | 0o 0.0
368S Total Load: 315 387 | 39.9 | 416 | 416 | 420 | 424 | 428 | 432 | 436 | 441
N-1 Capacity: 42.0 42.0 | 420 | 42.0 | 42.0 | 420 | 42.0 | 420 | 42.0 | 42.0 | 420
Back up from 421S: 0.9 0.9 1.0 | 36 | 37 3.7 3.8 3.8 3.9 39 | 40
N-1 Unsupplied Load: 0.0 0.0 0.0 0.0 | 00 ] oo | oo | 0o ] 00 ] 00 0.0

Note: Distribution Projects are shown in 2018 for illustrative purposes only
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4.1.3 Cost Estimate

There is no transmission capital cost for this alternative.

The distribution capital cost for this alternative is estimated to be $27.6 million
(2018S, +30%).

4.2 Alternative 2: Upgrades at Fincastle 336S substation

4.2.1 Description

2018 transmission upgrades at the Fincastle 336S substation:
e Add one source transformer;
e Add two 25kV feeder breakers;
e Other associated upgrades as required.

Distribution upgrades are required at Taber 83S, Westfield 107S, Hull 2578,
Fincastle 336S, and Burdett 368S substations. Additional distribution upgrades
referred to below include installation of regulator banks, electronic OCRs, and
switching cubicles.

Taber 83S substation has eight existing distribution feeder ties to adjacent
substations. Four existing distribution feeder ties need to be upgraded. In
total, approximately 14 km of existing distribution line needs to be upgraded.
Additional distribution upgrades are required.

Westfield 107S substation has three existing distribution feeder ties to
adjacent substations. One new distribution feeder tie needs to be built and
two existing distribution feeder ties need to be upgraded. In total,
approximately 11 km of new distribution line needs to be built and 21 km of
existing distribution line needs to be upgraded. Additional distribution
upgrades are required.

Hull 257S substation has five existing distribution feeder ties to adjacent
substations. One new distribution feeder tie needs to be built. In total,
approximately 2 km of new distribution line needs to be built. Additional
distribution upgrades are required.

Fincastle 336S substation has four existing distribution feeder ties to adjacent
substations. Two new distribution feeder ties need to be built and two existing
distribution feeder ties need to be upgraded. In total, approximately 9 km of
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new distribution line needs to be built and 24 km of existing distribution line
needs to be upgraded. Additional distribution upgrades are required.

Burdett 368S substation has four existing distribution feeder ties to adjacent
substations. Two existing distribution feeder ties need to be upgraded. In total,
approximately 25 km of existing distribution line needs to be upgraded.
Additional distribution upgrades are required.

Refer to Appendix C, Figure C-1 showing Alternative 2 system development.

All 25 kV overhead conductors, new and existing, exiting the substation and
distribution feeder ties shall be 477 MCM. All underground feeder cables, new
and existing, shall be 750 MCM. All transmission components on the
secondary side of the 25 kV source transformers, new and existing, shall be
sized to enable the feeders to simultaneously supply 26 MVA per feeder. All
25 kV feeder breakers shall be equipped with associated equipment to enable
under-frequency load shedding.

Transmission facilities must be equipped with the appropriate equipment for
interconnection with FortisAlberta’s Automated Metering system. Provisions
should be made for interconnecting the substation transformer neutrals with
the distribution line neutrals as per the AltaLink standard.

All 138 kV and 25 kV buses shall have adequate switch points and protection
to minimize frequency and duration of outages associated with the
maintenance or failure of substation components upstream of the 25 kV bus.
Failure of such upstream components must not result in a total substation
outage.
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The load forecast resulting from this alternative is provided in Table 4-2.

Table 4-2: FortisAlberta Historic and Forecast Load: Alternative 2 — Upgrades at
Fincastle 336S Substation

MVA LOADING - RECORDER MVA LOADING - PREDICTED
W | 2011 | 2012 | 2013 | 2014 2015 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025
suB CAPACITY or | Peak | Peak | Peak | Peak | Peak PE Peak | Peak | Peak | Peak | Peak | Peak | Peak | Peak | Peak | Peak
No Feeder TR MVA S MVA | MVA | MVA | MVA | MVA MVA | MVA | MVA | MVA | MVA | MVA | MVA | MVA | MVA | MVA
083S Taber T1 25/33/ 42 S 345 35.8 35.1 27.6 29.0 91% 35.6 35.9 26.4 26.6 26.9 27.1 27.3 27.6 27.8 28.1
083s 15LE S 8.8 6.7 9.9 10.3 10.1 90% 11.7 11.7 6.8 6.8 6.8 6.9 6.9 7.0 7.0 7.0
083s 313LN S/w| 11.8 12.7 12.5 10.8 12.1 92% 12.3 12.4 7.6 7.7 7.8 7.9 7.9 8.0 8.1 8.2
083S 383LW S/w| 8.9 8.9 8.9 6.0 6.1 89% 6.2 6.2 6.3 6.4 6.4 6.5 6.6 6.6 6.7 6.8
083S 437LW S 7.0 8.4 7.0 6.6 7.6 89% 9.1 9.3 9.5 9.8 10.0 10.2 10.5 10.7 11.0 11.2
083S Taber T3 25/33/42// 46.6 S 23.2 27.1 25.6 23.2 23.9 93% 30.2 30.5 30.8 31.1 31.5 31.8 32.1 32.4 32.7 33.1
083s 194LS S 8.9 8.9 9.2 9.2 9.0 92% 9.7 9.8 9.9 12.0 12.1 12.2 12.4 12.5 12.6 12.7
083S 263LE S 6.9 8.8 7.3 8.0 8.9 94% 13.4 11.5 11.6 11.7 11.8 11.9 12.1 12.2 12.3 12.4
083S _ 493LW S/W| 9.6 11.1 11.7 8.3 7.3 92% 9.7 12.1 12.5 10.9 11.2 11.6 11.9 12.3 12.6 13.0
083S __ Total Station S 56.8 61.1 58.4 49.1 49.6 91% 63.2 63.8 54.9 55.4 56.0 56.5 57.1 57.6 58.1 58.7
107S Westfield T1 15/20/ 25
107S VR1 15/20/ 25 S 13.3 14.7 12.7 15.7 15.5 91% 18.8 19.0 19.2 19.3 19.5 19.7 19.9 20.1 20.3 20.5
107S 110LS w 1.4 1.3 1.4 1.3 1.6 100% 1.9 1.9 1.9 2.0 2.0 2.0 2.0 2.0 2.1 2.1
107S 2068L S 1.9 2.0 2.1 2.0 2.2 96% 2.2 2.2 2.2 2.3 2.3 2.3 2.3 2.4 2.4 2.4
107S 456LE S 3.1 3.3 3.4 4.6 3.5 88% 6.6 6.7 6.7 6.8 6.9 6.9 7.0 7.1 7.2 7.2
107S _ 457LW S 8.4 8.5 7.7 9.1 9.1 87% 9.3 9.5 9.7 9.9 10.2 10.4 10.6 10.9 11.2 11.4
257S  Hull T1 25/33/ 42 S 0.0 17.8 18.9 91% 23.6 24.0 24.4 24.8 25.2 25.6 26.0 26.6 27.1 27.5
257S 3523L S 0.0 8.1 7.4 89% 9.5 9.7 9.9 10.1 10.3 10.5 10.7 10.9 11.1 11.4
257S 482L S 0.0 4.2 4.7 95% 5.6 5.7 5.8 6.0 6.1 6.2 6.3 6.4 6.6 6.7
257S 5545L S 0.0 3.7 4.0 89% 5.3 5.4 5.4 5.5 5.5 5.6 5.6 5.9 6.0 6.0
257S  6133L S 0.0 3.0 3.4 89% 4.1 4.2 4.2 4.2 4.3 4.3 4.4 4.4 4.5 4.5
336S Fincastle T1 15/20/ 25
336S VR1 15/20/ 22.5 S 15.8 17.2 16.8 17.0 17.6 85% 17.9 18.0 17.5 17.7 17.9 18.1 18.2 18.4 18.6 18.8
336S 2151L S 7.6 8.5 8.3 8.6 9.2 86% 9.6 9.8 9.2 9.3 9.5 9.6 9.8 9.9 10.1 10.2
336S 2152L S 4.8 4.8 4.8 4.8 4.7 81% 4.7 4.7 4.8 4.8 4.9 4.9 5.0 5.0 5.1 5.1
336S 2153L S 4.5 4.7 4.3 4.3 4.3 87% 4.3 4.3 4.3 4.4 4.4 4.5 4.5 4.6 4.6 4.7
336S Fincastle T2 NEW S 88% 12.5 12.6 12.7 12.8 12.9 13.0 13.1 13.3
336S NEW1 S 86% 5.8 5.8 5.9 5.9 6.0 6.0 6.1 6.2
336S___NEW2 S 91% 6.7 6.7 6.8 6.9 7.0 7.0 7.1 7.2
336S___ Total Station S 17.9 18.0 30.1 30.3 30.6 30.9 31.2 31.5 31.7 32.0
368S Burdett T2 25/33/ 42 S 17.1 19.1 18.3 17.1 16.7 91% 19.6 20.7 21.8 22.0 22.2 22.4 22.6 22.9 23.1 23.3
368S 314LE S 8.1 9.9 9.4 10.3 9.7 90% 10.1 10.2 10.3 10.4 10.5 10.7 10.8 10.9 11.0 11.1
368S 468LE S 9.0 9.5 8.9 7.3 7.9 92% 9.7 10.6 11.6 11.7 11.8 12.0 12.1 12.2 12.3 12.4
368S Burdett T1 25/33/ 42 S 16.3 15.7 15.3 16.9 16.0 88% 20.3 20.5 18.8 18.9 19.1 19.3 19.5 19.7 19.9 20.1
368s 15LwW S 10.8 10.5 10.7 10.3 10.8 86% 13.1 13.2 11.4 11.5 11.6 11.7 11.8 11.9 12.0 12.2
368S  382LW S 5.7 5.6 5.3 7.0 6.3 89% 7.3 7.4 7.5 7.6 7.6 7.7 7.8 7.9 7.9 8.0
368S __ Total Station S 33.3 34.3 32.0 33.4 31.5 89% 38.7 39.9 39.3 39.7 40.1 40.5 40.9 41.3 41.7 42.1
[Total Area Load | [[110.2] 127.3] 110.9] 133.0] 133.1 | 162.2 164.8 167.8 169.6 171.4 173.2 175.1 177.1 179.0 180.9]
MW Transfers Year 83S Total Load: 49.6 63.2 63.8 54.9 55.4 56.0 56.5 57.1 57.6 58.1 58.7
2.0 From 83S-263LE to 83S-493LW 2017 N-1 Capacity: 42.0 42.0 42.0 42.0 42.0 42.0 42.0 42.0 42.0 42.0 42.0
4.3 From 83S-15LE to 336S-2151L 2018 Back up from 135S: 4.7 3.1 3.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.2 From 83S-15LE to 135S-341LN 2018 Back up from 254S: 3.2 4.3 4.4 4.7 4.7 4.9 5.0 5.2 5.4 5.6 5.7
4.5 From 83S-313LN to 336S-NEW2 2018 Back up from 257S: 5.5 5.8 5.8 5.9 5.9 6.0 6.0 6.1 6.1 6.2 6.2
313) From 336S-2151L to 336S-NEW1 2018 Back up from 336S: 2.2 2.0 2.1 7.5 7.5 7.7 8.0 8.2 8.4 8.6 8.9
L7 From 368S-15LW to 336S-NEW1 2018 N-1 Unsupplied Load: 0.0 6.0 6.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1.8 From 83S-493LW to 83S-194LS 2019 107S Total Load: 15.5 18.8 19.0 19.2 19.3 19.5 19.7 19.9 20.1 20.3 20.5
0.2 From 158S-320LS to 257S-5545L 2023 N-1 Capacity: 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 (¢}
Back up from 404S: 1.6 1.9 1.9 1.9 1.9 2.0 2.0 2.0 2.0 2.0 2.1
Back up from 368S: 3.2 2.4 2.4 7.1 7.1 7.2 7.3 7.4 7.5 7.5 7.6
Back up from 336S: 0.0 2.6 2.7 10.2 10.2 10.4 10.5 10.7 10.8 11.0 11.2
Back up from 135S: 0.0 0.0 0.0 2.3 2.3 2.3 2.3 2.3 2.3 2.4 2.4
N-1 Unsupplied Load: 10.7 11.9 12.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
257S Total Load: 18.9 23.6 24.0 24.4 24.8 25.2 25.6 26.0 26.6 27.1 27.5
N-1 Capacity: 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Back up from 83S: 6.0 5.7 5.8 13.9 13.9 14.3 14.6 14.8 14.8 14.8 13.8
Back up from 421S: 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.8 5.9 6.0
Back up from 158S: 8.7 10.7 10.6 11.2 11.2 11.6 11.8 11.9 11.4 10.9 7.9
N-1 Unsupplied Load: 4.2 7.2 7.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
336S Total Load: 17.6 17.9 18.0 30.1 30.3 30.6 30.9 31.2 315 317 32.0
N-1 Capacity: 0.0 0.0 0.0 42.0 42.0 42.0 42.0 42.0 42.0 42.0 42.0
Back up from 83S: 5.9 2.9 1.1 9.6 9.7 9.9 10.1 10.3 10.4 10.6 10.8
Back up from 368S: 0.9 1.0 1.0 2.9 2.9 3.0 3.1 3.2 3.4 3.5 3.6
N-1 Unsupplied Load: 10.9 13.9 16.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
368S Total Load: 31.5 38.7 39.9 39.3 39.7 40.1 40.5 40.9 41.3 41.7 42.1
N-1 Capacity: 42.0 42.0 42.0 42.0 42.0 42.0 42.0 42.0 42.0 42.0 42.0
Back up from 336S: 0.0 0.0 0.0 7.1 7.1 7.1 7.2 7.3 7.4 7.4 7.5
Back up from 421S: 0.9 0.9 1.0 1.7 1.7 1.7 1.7 1.7 1.8 1.8 1.8
N-1 Unsupplied Load: 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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4.2.3 Cost Estimate

If Alternative 2 is selected, AltaLink will prepare a facility application for the
requested transmission upgrades. This facility application will include an
estimate of the transmission capital cost.

The distribution capital cost for this alternative is estimated to be $16.4 million
(2018S, +30%).
4.3 Alternative 3: Upgrades at Fincastle 336S and Hull 257S substations

4.3.1 Description

2018 transmission upgrades at the Fincastle 336S substation:
e Add one source transformer;
e Add two 25kV feeder breakers;
e Other associated upgrades as required.
2018 transmission upgrades at the Hull 257S substation:
e Add one source transformer;
e Other associated upgrades as required.

Distribution upgrades are required at Taber 83S, Westfield 107S, Fincastle
336S, and Burdett 368S substations. Additional distribution upgrades referred
to below include installation of regulator banks, electronic OCRs, and
switching cubicles.

Taber 83S substation has eight existing distribution feeder ties to adjacent
substations. Four existing distribution feeder ties need to be upgraded. In
total, approximately 14 km of existing distribution line needs to be upgraded.
Additional distribution upgrades are required.

Westfield 107S substation has three existing distribution feeder ties to
adjacent substations. One new distribution feeder tie needs to be built and
two existing distribution feeder ties need to be upgraded. In total,
approximately 11 km of new distribution line needs to be built and 21 km of
existing distribution line needs to be upgraded. Additional distribution
upgrades are required.

Hull 257S substation has five existing distribution feeder ties to adjacent
substations.

Fincastle 336S substation has four existing distribution feeder ties to adjacent
substations. Two new distribution feeder ties need to be built and two existing
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distribution feeder ties need to be upgraded. In total, approximately 9 km of
new distribution line needs to be built and 24 km of existing distribution line
needs to be upgraded. Additional distribution upgrades are required.

Burdett 368S substation has four existing distribution feeder ties to adjacent
substations. Two existing distribution feeder ties need to be upgraded. In total,
approximately 25 km of existing distribution line needs to be upgraded.
Additional distribution upgrades are required.

Refer to Appendix D, Figure D-1 showing Alternative 3 system development.
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The load forecast resulting from this alternative is provided in Table 4-3.

Table 4-3: FortisAlberta Historic and Forecast Load: Alternative 3 — Upgrades at
Fincastle 336S Substation and Hull 257S Substation

MVA LOADING - RECORDED MVA LOADING - PREDICTED
w | 2011 | 2012 | 2013 | 2014 2015 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025
SuB CAPACITY or | Peak | Peak | Peak | Peak [ Peak [ [ | Peak | Peak | Peak | Peak | Peak | Peak | Peak | Peak | Peak | Peak
No Feeder TR MVA| s | MvA | MVA | MVA | MVA | MVA MVA | MVA | MVA | MVA | MVA | MVA | MVvA | MVA | MVA | MvA
083S  Taber T1 25/33/ 42 s | 345 358 351 276|200 91% | 356 359 264 266 269 271 273 27.6 27.8 281
083S 15LE s | ss 6.7 99 103 | 101 | 90% | 11.7 11.7 6.8 6.8 6.8 6.9 6.9 7.0 7.0 7.0
083S  313LN s/iw| 11.8 127 125 108 | 121 | 92% | 123 124 7.6 7.7 7.8 7.9 7.9 8.0 8.1 8.2
083s  383LW s/w| 8.9 8.9 8.9 6.0 6.1 | 89% | 6.2 6.2 6.3 6.4 6.4 6.5 6.6 6.6 6.7 6.8
083S  437LW s| 70 8.4 7.0 6.6 7.6 | 89% | 9.1 9.3 9.5 9.8 100 102 105 10.7 11.0 11.2
083s  Taber T3 25/33/42// 46.6 | S | 232 271 256 232 | 239 | 93% | 30.2 305 308 311 315 31.8 321 324 327 331
083S  194LS s | 89 8.9 9.2 9.2 90 | 92% | 9.7 9.8 99 120 121 122 124 125 126 127
083S  263LE s | 69 8.8 7.3 8.0 89 | 94% | 134 | 115 116 11.7 118 119 121 122 123 124
083S__493LW s/iw| 96 111 117 83 73 | 92% | 9.7 124 125 [ 109 112 116 119 123 126 _ 13.0
083S_Total Station S | 56.8 611 584 49.1 | 496 | 91% | 63.2 638 549 554 56.0 565 57.1 _57.6 58.1 _58.7
107S  Westfield T1 15/20/ 25
107s VR1 15/20/ 25 s | 133 147 127 157 | 155 | 91% | 188 190 19.2 193 195 19.7 199 201 203 205
107S  110LS w | 14 1.3 1.4 1.3 1.6 |100% | 1.9 1.9 1.9 2.0 2.0 2.0 2.0 2.0 2.1 2.1
107S  2068L s | 19 2.0 2.1 2.0 22 | 96% | 2.2 2.2 2.2 2.3 2.3 2.3 2.3 2.4 2.4 2.4
107S  456LE s | 31 3.3 3.4 46 35 | 88% | 6.6 6.7 6.7 6.8 6.9 6.9 7.0 7.1 7.2 7.2
107S _ 457LW s | 84 8.5 7.7 9.1 91 | 87% | 9.3 9.5 9.7 99 102 104 106 109 112 11.4
257S  Hull T1 25/33/ 42 s 00 178 | 189 | 91% | 236 240 150 153 155 158 160 163 16.5 16.8
257S  3523L s 0.0 8.1 7.4 | 89% | 9.5 9.7 99 101 103 105 10.7 109 111 11.4
257S 4821 s 0.0 4.2 47 | 95% | 5.6 5.7 5.8 6.0 6.1 6.2 6.3 6.4 6.6 6.7
257S 55451 s 0.0 3.7 40 | 89% | 5.3 5.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
257S  6133L s 0.0 3.0 3.4 | 89% | 41 4.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
257S  Hull T2 NEW s 91% 9.4 9.5 9.6 9.7 9.8 99 100 100
257S  5545L s 89% 5.4 5.4 5.5 5.6 5.6 5.7 5.7 5.8
257S _ 6133L s 89% 4.2 4.2 4.3 4.3 4.4 4.4 44 a5
257S__Total Station S 236 240 244 247 251 254 258 261 265 268
336S Fincastle T1 15/20/ 25
336S VR1 15/20/ 225 | s | 158 172 168 17.0 | 176 | 85% | 179 180 175 177 179 181 182 184 186 188
336S  2151L s | 76 8.5 8.3 8.6 92 | 86% | 9.6 9.8 9.2 9.3 9.5 9.6 9.8 99 101 102
336S  2152L s | as 4.8 4.8 4.8 47 | 81% | 47 4.7 4.8 4.8 4.9 4.9 5.0 5.0 5.1 5.1
336S  2153L s | as 4.7 4.3 4.3 43 | 87% | 43 4.3 4.3 4.4 4.4 4.5 4.5 4.6 4.6 4.7
336S  Fincastle T2 NEW s 88% 125 12.6 127 12,8 129 130 131 133
336S  NEW1 s 86% 5.8 5.8 5.9 5.9 6.0 6.0 6.1 6.2
336S__ NEW2 s 91% 6.7 6.7 6.8 6.9 7.0 7.0 7.1 7.2
368S__Total Station s 179 18.0 30.1 30.3 30.6 309 31.2 315 317 32.0
368S  Burdett T2 25/33/ 42 s [ 171 191 183 171 | 167 | 91% | 196 207 218 220 222 224 226 229 231 233
368S  314LE s | 81 9.9 94 103 | 97 | 90% | 101 102 103 104 105 107 108 109 11.0 11.1
368S  468LE s | 90 9.5 8.9 7.3 79 | 92% | 9.7 106 116 11.7 11.8 120 121 122 123 124
368S  Burdett T1 25/33/ 42 s | 163 157 153 169 | 160 | 88% | 203 205 188 189 19.1 19.3 195 19.7 199 20.1
368S  15LW s | 108 105 107 103 | 108 | 8% | 131 132 [ 114 115 116 117 11.8 11.9 120 12.2
368S__382LW s | 57 5.6 5.3 7.0 63 | 89% | 7.3 7.4 7.5 7.6 7.6 7.7 7.8 7.9 7.9 8.0
368S__ Total Station s | 333 343 320 334 | 315 | 89% | 38.7 | 39.9 [ 39.3 [ 39.7 [ 40.1 | 40.5 [ 40.9 [ 41.3 [ 41.7 [ 42.1
[Total Area Load | [zos.9 1126 107.2 117.3] 133.1 [162.2 1648 167.8 169.6 171.3 173.0 174.8 176.6 178.4 180.3 |
MW  Transfers Year 83s Total Load: 49.6 63.2 | 638 [ 549 | 55.4 [ 56.0 | 56.5 | 57.1 [ 57.6 | 58.1 | 58.7
2.0 From 83S-263LE to 83S-493LW 2017 N-1 Capacity: 42.0 42.0 | 42.0 | 42.0 | 42.0 | 42.0 | 42.0 | 42.0 | 42.0 | 42.0 | 420
4.3 From 83S-15LE to 336S-2151L 2018 Back up from 135S: 4.7 3.1 3.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.2 From 83S-15LE to 135S-341LN 2018 Back up from 254S: 3.2 4.3 4.4 4.7 4.8 5.0 5.1 5.3 5.4 5.6 5.7
4.5 From 83S-313LN to 336S-NEW2 2018 Back up from 257S: 5.5 5.8 5.8 5.9 5.9 6.0 6.0 6.1 6.1 6.2 6.2
3.3 From 336S-2151L to 336S-NEW1 2018 Back up from 336S: 2.2 2.0 2.1 7.5 7.7 7.9 8.1 8.3 8.5 8.7 8.9
1.7 From 368S-15LW to 336S-NEW1 2018 N-1 Unsupplied Load: 0.0 6.0 6.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4.8 From 257ST1 to 257ST2 2018 107S Total Load: 15.5 188 | 19.0 | 192 | 19.3 | 195 | 19.7 | 199 | 201 | 20.3 | 20.5
3.7 From 257ST1 to 257ST2 2018 N-1 Capacity: 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1.8 From 83S-493LW to 83S-194LS 2019 Back up from 404S: 1.6 1.9 1.9 1.9 1.9 2.0 2.0 2.0 2.0 2.0 2.1
0.2 From 158S-320LS to 257S-5545 2023 Back up from 368S: 3.2 2.4 2.4 7.1 7.2 7.3 7.3 7.4 7.5 7.5 7.6
Back up from 135S: 0.0 0.0 0.0 2.3 2.3 2.3 2.3 2.3 2.3 2.4 2.4
Back up from 336S: 0.0 2.6 2.7 | 102 | 10.3 | 105 | 10.6 | 10.8 | 109 | 110 | 11.2
N-1 Unsupplied Load: 10.7 119 | 12.0 [ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
257S Total Load: 18.9 236 | 240 | 244 | 247 | 251 | 25.4 | 258 | 26.1 | 26.5 | 26.8
N-1 Capacity: 0.0 0.0 0.0 | 420 | 42.0 | 420 | 420 | 42.0 | 420 | 42.0 | 42.0
Back up from 83S: 6.0 5.7 5.8 9.9 10.1 10.3 10.5 10.7 10.9 11.1 11.3
Back up from 158S: 8.7 10.7 | 106 | 5.8 6.0 6.1 6.2 6.3 6.5 6.6 6.7
N-1 Unsupplied Load: 4.2 7.2 7.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
336S Total Load: 17.6 179 | 180 | 30.1 | 30.3 | 30.6 | 309 [ 31.2 | 315 | 31.7 | 32.0
N-1 Capacity: 0.0 0.0 0.0 | 420 | 42.0 | 42.0 | 420 | 42.0 | 420 | 42.0 | 42.0
Back up from 83S: 5.9 2.9 1.1 9.6 9.8 | 100 | 101 | 103 | 105 | 106 | 108
Back up from 368S: 0.9 0.6 0.8 2.9 3.0 3.1 3.2 3.3 3.4 3.5 3.6
N-1 Unsupplied Load: 10.9 143 | 162 | 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
368S Total Load: 315 38.7 | 39.9 | 39.3 | 30.7 [ 40.1 | 405 | 409 [ 413 | 42.7 | 421
N-1 Capacity: 42.0 42.0 | 420 | 42.0 | 42.0 | 420 | 42.0 | 420 | 42.0 | 42.0 | 420
Back up from 336S: 0.0 0.0 0.0 7.1 7.1 7.2 7.2 7.3 7.4 7.4 7.5
Back up from 421S: 0.9 0.9 1.0 1.7 1.7 1.7 1.7 1.7 1.8 1.8 1.8
N-1 Unsupplied Load: 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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ALBERTA Fincastle Area
4.3.3 Cost Estimate

If Alternative 3 is selected, AltaLink will prepare a facility application for the
requested transmission upgrades. This facility application will include an
estimate of the transmission capital cost.

The distribution capital cost for this alternative is estimated to be $15.4 million
(2018S, +30%).

5 Alternatives Assessment

The following section presents the technical and economic analysis of the alternatives
considered in this Need for Development.

5.1 Technical and Economic Analysis
5.1.1 Alternative 1 — Distribution Upgrades and Load Shifting

Extensive distribution upgrades can eliminate the reliability concerns at Taber
83S, Westfield 107S, Hull 257S, Fincastle 336S, and Burdett 368S substations,
however, the distribution capital cost of this alternative is significantly higher
than other alternatives.

5.1.2 Alternative 2 — Upgrades at the Fincastle 336S Substation

The addition of one source transformer and two additional breakers at
Fincastle 336S substation, followed by associated distribution upgrades, can
address the reliability concerns at Taber 83S, Westfield 107S, Hull 257S,
Fincastle 336S, and Burdett 368S substations. This alternative has the second
lowest distribution capital cost and is an acceptable technical solution.

The distribution capital costs of Alternative 2 is $1.0 million more than those
of Alternative 3. The primary difference in transmission scope between
Alternative 2 and Alternative 3, is the additional source transformer in
Alternative 3. It is estimated that the total capital cost of an additional source
transformer installation will be significantly greater than the $1.0 million
difference in distribution capital cost. Considering the above, Alternative 2 is
FortisAlberta’s preferred alternative.

5.1.3 Alternative 3 — Upgrades at Fincastle 336S and Hull 257S substations

As per section 4.3.1, the described transmission and distribution upgrades
would enable the provision of back-up support from both Hull 257S and
Fincastle 336S. This alternative requires installation of a second source
transformer at Hull 257S substation, a second source transformer at Fincastle
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336S substation, two additional breakers at Fincastle 336S substation, and
associated distribution upgrades. This alternative has the lowest distribution
cost and is an acceptable technical solution.

While this alternative has the lowest distribution capital cost, the difference
between this alternative and Alternative 2 is $1.0 million. In consideration of
the transmission scope of Alternative 2 and Alternative 3, the main difference
is the additional source transformer in Alternative 3. It is estimated that the
total capital cost of an additional source transformer installation will be
significantly greater than the $1.0 million difference in distribution capital
cost. Considering the above, Alternative 3 is not FortisAlberta’s preferred
alternative.

December 6, 2016 Page 14 of 19



FRTIS Need for Development
ALBERTA Fincastle Area

6 Conclusion

After considering the alternatives to address the reliability concern at the Taber 83S,
Westfield 107S, Hull 257S, Fincastle 336S, and Burdett 368S substations, FortisAlberta’s
preferred alternative is Alternative 2. FortisAlberta’s preferred alternative includes
transmission upgrades at the Fincastle 336S substation:

e Installation of one source transformer;
e Installation of two 25kV feeder breakers;
e Other associated upgrades as required.
An estimate for the transmission capital cost will be provided by the TFO, AltaLink.

The estimated distribution capital cost associated with FortisAlberta’s preferred
alternative is $16.4 million (2018S, +30%).

The requested ISD for FortisAlberta’s preferred alternative is November 1, 2018.

If FortisAlberta's preferred alternative is approved by the AUC, FortisAlberta will request
an increase to the Demand Transmission Service (DTS) at the Fincastle 336S substation of
11.1 MW, resulting in a DTS of 23.3 MW.
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Upgrades at the Fincastle 336S Substation and the Hull 257S

Appendix D — Alternative 3 — Upgrades at the Fincastle 336S substation and
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FRTIS Supplemental to Need for Development

ALBERTA Fincastle Area Upgrades

Date Issued: September 18, 2017

Updated Table 3-1 below includes 2016 peak load data forming part of the 5-year historical
recorded peak load.

Table 3-1: FortisAlberta Historic and Forecast Load: Existing System

MVA LOADING - RECORDED MVA LOADING - PREDICTED
W | 2012 [ 2013 | 2014 | 2015 2016 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026
SUB CAPACITY or | Peak | Peak | Peak | Peak | Peak PE Peak | Peak | Peak | Peak | Peak | Peak | Peak | Peak | Peak | Peak
No Feeder TIR MVA] S MVA | MVA | MVA | MVA | MVA MVA | MVA | MVA | MVA | MVA | MVA | MVA | MVA | MVA | MVA
083S  Taber Tl 25/33/ 42 S 358 351 276 290|280 |91% | 340 342 344 346 348 350 352 354 356 358
083S 15LE SIW 6.7 99 103 101 | 54 |91% | 102 10.2 103 103 104 104 105 105 106 10.6
083S  313LN S/IW | 127 125 108 121 | 104 | 92% | 129 130 130 131 132 133 133 134 135 135
083S  383LW S\w |89 89 60 61| 61 [9%%| 63 64 64 65 65 66 67 68 68 69
083S  437LW S 84 70 66 76| 74 |9%| 84 84 84 85 85 86 86 86 87 87
083S  Taber T3 133/421/ 46.6 S 271 256 232 239|219 | 94% | 284 293 303 312 322 326 329 332 336 339
083S  194LS S 8.9 9.2 9.2 9.0 84 | 93% | 114 114 115 115 116 117 117 118 118 119
083S  263LE S 8.8 7.3 8.0 8.9 79 | 92% | 106 115 123 131 139 141 142 143 145 146
083S  493LW S/W | 111 117 83 7.3 7.7 192% | 8.8 9.0 9.2 9.3 9.5 9.7 98 100 102 104
083S  Total Station S 611 584 49.1 496 | 48.1 ] 93% | 59.8 609 620 632 643 648 653 659 664 66.9
107S  Westfield Tl 15/20/ 25
107S VR1 15/20/ 25 S 147 127 157 155 142 | 90% | 164 167 17.0 174 177 180 184 188 191 195
107S  110LS W 13 1.4 13 1.6 1.7 |100%| 1.7 18 1.8 1.9 2.0 2.0 21 2.2 2.2 2.3
107S  2068L S 2.0 2.1 2.0 2.2 1.9 |96% | 2.1 2.1 2.1 21 2.1 2.2 2.2 2.2 2.2 2.2
107S  456LE S 33 3.4 4.6 35 31 | 90% | 48 4.8 48 49 49 5.0 5.0 5.0 51 51
107S  457LW S 8.5 7.7 9.1 9.1 8.9 |87% | 89 9.1 9.4 9.6 98 101 103 106 109 111
257S  Hull T1 25/33/ 42 S 178 189 | 187 | 91% | 23.7 241 244 248 251 255 259 263 267 271
257S  3523L S 8.1 7.4 7.1 | 89% | 88 9.0 9.1 9.3 9.5 9.6 98 100 101 103
257S  482L S 4.2 4.7 76 | 92% | 95 9.6 98 100 101 103 105 106 108 11.0
257S 55451 S 37 40 | 37 |8% | 39 40 40 41 41 41 42 42 43 43
257S  6133L S 3.0 3.4 3.4 191% | 3.5 3.6 3.6 3.6 3.7 3.7 3.8 3.8 3.8 3.9
336S  Fincastle T1 15/20/ 25
336S VR1 15/20/ 22.5 S 172 168 170 176 | 17.1 | 8% | 179 182 184 187 19.0 193 196 199 202 205
336S  2151L S 8.5 8.3 8.6 9.2 8.6 | 87% - 9.2 9.3 9.5 9.6 9.8 99 101 102 104
336S  2152L S 4.8 4.8 4.8 4.7 46 |81% | 48 4.9 5.0 51 51 5.2 53 5.4 55 55
336S  2153L S 4.7 4.3 4.3 4.3 46 |87% | 4.7 4.8 4.9 5.0 5.0 5.1 5.2 5.2 5.3 5.4
368S  Burdett T2 25/33/ 42 S 191 183 171 167 | 153 | 92% | 179 188 19.6 205 214 218 222 226 231 235
368S  314LE S 9.9 94 103 97 89 |99% | 100 102 105 108 111 115 118 121 125 128
368S  468LE S 9.5 8.9 7.3 7.9 75 | 93% | 87 9.3 99 105 111 112 113 114 115 117
368S  Burdett T1 25/33/ 42 S 157 153 169 160 | 128 | 8% | 180 181 182 183 183 184 185 186 187 188
368S  15LW S 105 107 103 108 | 87 |87% | 11.7 117 118 119 119 120 120 121 122 122
368S  382LW S 5.6 5.3 7.0 6.3 4.2 | 90% F 6.9 6.9 7.0 7.0 7.0 7.1 7.1 7.1 7.2
368S  Total Station S 343 320 334 315] 263 ]91%| 344 354 363 372 381 386 391 39.6 401 40.6
[ Total Area Load| 127.3 119.9 133.0 133.1]124.3] | 1522 1552 158.2 1612 164.2 166.2 168.3 170.4 172.5 174.6
Load additions of note: 2017 83S N-1 Contingency 2016 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026
83S-15LE 1.2 MVA 83S Total Load:] 48.1 59.8 1 60.9 | 62.0 | 63.2 | 64.3 | 64.8 | 65.3 | 659 | 66.4 | 66.9
83S-194LS 0.1 MVA N-1 Capacity: 42.0 42.0 | 42.0 | 42.0 | 42.0 | 42.0 | 42.0 | 42.0 | 42.0 | 42.0 | 42.0
83S-263LE 48 MVA Back up from 135S: 15 33 31 3.0 2.8 2.6 2.5 2.3 21 2.0 1.8
83S-437LW 1.0 MVA Back up from 254S: 34 311 30| 30| 30)]29] 29| 29| 28 | 28 | 28
83S-493LW 1.1 MVA Back up from 257S: 4.9 5.9 5.9 6.0 6.1 6.1 6.2 6.2 6.3 6.3 6.4
2017 Back up from 336S: 2.0 18 | 18] 18 | 18 | 18 | 18 ] 1.8 | 19 ] 19 | 19
107S-456LE 1.7 MVA N-1 Unsupplied Load: 0.0 3.8 5.0 6.3 7.5 8.8 9.4 | 10.1 | 10.7 | 114 | 12.1

September 18, 2017
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2017 107S N-1 Contingency 2016 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026
19 MVA 107S Total Load: 14.2 164 | 167 | 170 | 174 | 17.7 | 180 | 184 | 188 | 19.1 | 19.5
17 MVA N-1 Capacity: 0.0 00| 00] 00| 00| 00| 00 ] 00| 00| 00 ] 00

Back up from 404S: 2.0 20 20 21 | 21 | 21 | 21 | 22 | 22 | 22 | 23

2017 Back up from 368S: 35 32| 32| 33| 33| 34| 34| 35| 35| 35| 36

-MVA Back up from 336S: 0.0 49 | 47 | 45| 43 ] 41| 39 | 37 | 35| 33 | 31
N-1 Unsupplied Load: 8.7 6.3 6.7 7.2 7.7 8.1 8.6 9.1 9.6 | 10.1 | 10.6

2017
26 MVA 257S N-1 Contingency 2016 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026
1.1 MVA 257S Total Load: 18.7 237 | 241 | 244 | 248 | 251 | 255 | 259 | 26.3 | 26.7 | 27.1

-MVA N-1 Capacity: 0.0 00| 00] 00| 00| 00| 00 ] 00| 00| 00 ] 00
12 MVA Back up from 83S: 6.2 44 | 44 | 43 | 43 | 43 | 42 | 42 | 42 | 41| 41
Back up from 158S: 8.9 103 ] 100| 98 | 95| 93 | 90 | 88 | 86 | 83 | 81
Back up from 254S: 1.7 10| 10 | 09 | 09 ] 09 | 08 | 08 ] 07 ] 07 | 06
N-1 Unsupplied Load: 1.9 80 | 87 | 94 | 10.1] 10.7 | 11.4 ] 12.1 ] 12.8 ] 136 | 143
2017
From 83S-263LE to 83S-194L | 1.9 MW 336S N-1 Contingency 2016 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026
336S Total Load: 17.1 179 ]| 182 | 184 | 187 | 19.0 | 19.3 | 19.6 | 19.9 | 20.2 | 20.5
N-1 Capacity: 0.0 00| 00| 00| 00| 00| 00 00| 00| 00 ] 00
Back up from 83S: 8.1 36 | 36| 36 | 37| 37| 37| 37| 37| 37| 38
Back up from 107S: 0.0 33| 30| 27| 23| 20| 17| 14 | 10 | 07 | 04
Back up from 368S: 0.8 04 | 04| 05| 05} 05] 05] 05] 05] 05] 05
N-1 Unsupplied Load: 8.2 106 | 11.1 | 117 | 123 ] 128 | 13.4 | 140 | 146 | 152 | 158
368S N-1 Contingency 2016 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026
368S Total Load: 26.3 3441354363372 381386 | 39.1| 39.6 | 40.1 | 40.6
N-1 Capacity: 42.0 42.0 | 42.0 | 42.0 | 42.0 | 42.0 | 42.0 | 42.0 | 42.0 | 42.0 | 420
Back up from 421S: 0.0 00 | 00| 00| 00} 00} 00 ] 00 ] 00 ] 00 ] 0.0
N-1 Unsupplied Load: 0.0 00 | 00| 00| 00} 00} 00| 00 ] 00 ] 00 ] 0.0

The Fincastle area was assessed with the following reliability concerns observed from Table 3-1:

In 2016, a reliability concern exists at the Westfield 107S substation. The unsupplied load
could exist at levels as high as 8.7 MVA. If left unaddressed, it is predicted to increase to
10.6 MVA by 2026. This exceeds FortisAlberta planning criteria for electrical load
restoration.

In 2016, a reliability concern exists at the Hull 257S substation. The unsupplied load could
exist at levels as high as 1.9 MVA. If left unaddressed, it is predicted to increase to 14.3
MVA by 2026. This exceeds FortisAlberta planning criteria for electrical load restoration.

In 2016, a reliability concern exists at the Fincastle 336S substation. The unsupplied load
could exist at levels as high as 8.2 MVA. If left unaddressed, it is predicted to increase to
15.8 MVA by 2026. This exceeds FortisAlberta planning criteria for electrical load
restoration.

In 2017, a reliability concern is predicted at the Taber 83S substation. The predicted
unsupplied load could exist at levels as high as 3.8 MVA. If left unaddressed, it is predicted
toincrease to 12.1 MVA by 2026. This exceeds FortisAlberta planning criteria for electrical
load restoration.

September 18, 2017




FRTIS Supplemental to Need for Development
ALBERTA Fincastle Area Upgrades

The Fincastle area was assessed with the following capacity concerns observed from Table 3-1:
e |n 2018, a capacity concern is predicted on the 25 kV feeder 83S-313LN.

e |n 2020, a capacity concern is predicted on the 25 kV feeder 83S-263LE.

Resulting from the updated Table 3-1, the following statements are changes to the Need for
Development (NFD) document dated December 6, 2016:

1. The previous predicted reliability concern at the Burdett 368S substation in 2023 is no
longer predicted in the updated planning horizon, 2017 through 2026.

2. The assessment of Alternative 1 remains to be valid as previously presented in the NFD
document.

3. The assessment of Alternative 2 remains to be valid and the FortisAlberta preferred
alternative as previously presented in the NFD document.

4. The assessment of Alternative 3 remains to be valid as previously presented in the NFD
document.

5. Areview of the Rate Demand Transmission Service (DTS) increase request has determined
that the previously requested Rate DTS increase at Fincastle 336S substation Point of
Delivery (POD) requires adjustment to 6.8 MW, resulting in a Rate DTS of 19 MW.

September 18, 2017



FortisAlberta Historic and Forecast Load: Existing System —

Substations near the Fincastle development area (as per AESO’s requirement for NID12)

MVA LOADING - RECORDED

MVA LOADING - PREDICTED

2012 | 2013 | 2014 | 2015 2016 2017 | 2018 | 2019 | 2020 | 2021 [ 2022 | 2023 | 2024 | 2025 | 2026
SuB CAPACITY or | Peak | Peak | Peak | Peak | Peak PF Peak | Peak | Peak | Peak | Peak | Peak | Peak | Peak | Peak | Peak
No Feeder TR MVA] S | MVA| MVA| MVA| MVA | MVA MVA| MVA| MVA | MVA| MVA| MVA | MVA | MVA | MVA | MVA
135S  Conrad T 20/27// 30
135S VR1 15/20/ 25|S/W| 143 137 135 123 | 128 | 95% | 16.3 164 165 16.6 167 168 169 17.0 171 17.2
135S 342L SIW| 5.4 5.4 5.4 5.3 46 | %% | 64 64 65 65 65 66 66 66 67 6.7
135S 341LN SIW| 8.4 7.5 7.6 6.8 76 | 9% | 9.1 9.1 92 92 93 93 94 94 95 95
135S 466LE SIW| 1.1 1.3 1.3 1.3 1.5 | 100%]| 1.5 15 1.6 1.6 1.6 1.6 1.7 1.7 17 1.8
1588 Vauxhall T2 25/33/42] S | 309 305 287 238 | 199 | 86% | 22.0 222 224 226 228 23.0 232 235 237 239
158S  102LE S| 73 7.4 8.6 43 45 [ 8% | 45 46 46 47 47 48 48 49 49 50
158S  116LW S| 73 85 112 108 82 |84%| 86 87 88 89 90 90 91 92 93 94
158S  320LS S| 66 7.1 3.4 3.4 36 [ 8% | 52 53 53 53 54 54 55 55 55 56
158S  322LN S| 108 94 7.9 9.5 51 ]186%| 53 53 54 54 55 55 56 56 57 57
254S  Coaldale T1  25/33/42] S| 231 165 17.8 21.0 | 189 | 91% | 21.6 222 229 237 242 247 253 258 264 27.0
254S  407LN S| 104 938 96 16| 87 |91%| 88 90 93 96 98 101 104 107 11.0 113
254S 41111 S| 68 3.8 3.6 37 44 19%%| 49 52 55 58 59 60 62 63 64 65
254S  443LS S| 69 4.4 5.6 6.3 74 | 87%)| 90 92 94 95 97 99 101 102 104 10.6
254S  Coaldale T2 25/33/42] S | 244 226 215 22.0 | 226 | 86% | 23.9 243 244 248 250 253 255 258 26.2 264
254S  M3LE S| 80 7.6 7.4 6.7 75 |8%| 82 83 84 85 86 87 87 88 89 90
254S  414LW S| 89 7.4 7.6 8.6 79 | 8% | 8.1 82 82 83 83 83 84 84 85 85
254S  2162L S| 79 7.9 7.4 7.5 79 |8%| 83 85 86 88 89 91 92 94 96 97
254S  Total Station S| 462 385 371 425|399 | 89% | 446 455 464 474 482 490 498 506 51.5 523
404S  Peace Butte |T2  15/20/ 25| W | 3.2 31 2.7 2.3 20 [ 100% 25 25 25 25 25 26 26 26 26 26
404S  140L W 32 3.1 2.7 2.3 20 [100%] 25 25 25 25 25 26 26 26 26 26
4218 Hays T1  25/33/ 42|S/W| 35.6 37.0 37.0 224 | 194 | 90% 23.0 231 233 234 235 236 237 238 24.0 241
421S  102LN S| 104 112 101 6.3 54 | 92%| 62 63 63 63 64 64 64 65 65 65
421S  128LN S| 68 7.4 7.5 6.5 6.0 | 89%| 74 74 75 75 76 76 76 77 17 18
4218 346LS S| 103 97 100 98 9.0 | 90%| 10.1 101 102 10.2 103 103 104 104 105 105
4218 467LE 104 112 105 93%
421S  Hays T2 25/33/ 42| SIW 44 180 | 159 | 90%4 172 17.3 173 174 175 176 176 177 17.8 179
421S  467LE SIW 10.8 | 8.1 93%| 97 98 98 98 99 99 100 100 10.0 10.1
4218 6100L SIW 2.2 6.3 59 | 92%| 6.1 6.1 6.1 62 62 62 63 63 63 64
421S  5700L S 2.7 2.4 24 | 92%| 25 25 25 25 25 25 25 26 26 26
421S  Total Station S/W| 356 37.0 389 389 | 346 | 91% 394 39.6 398 40.0 401 403 40.5 407 409 4.1
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