A\Manitoba Integrated Resource Plan and Major New Facilities Review
Hydro MIPUG/MH I-9a-d (U)

energy for life
Chapter: #:
Subtopic Effect of water flow variability on Financial Performance
PREAMBLE:

Hydro has previously provided “S curves” to illustrate the variability in financial
outcomes in a year, due to water flow variability (e.g., in the recent GRA, Tab 9, MFR-
37, Figure 6), as follows:

Figure 6  2027/28 Range of Net Export Revenues

— e ROt Raeniie B anps o o w figpape Net Expart Ray

5100

AVE. Net Export
Rewvenue = 5473 M

Net Change =-
5685 M

-+ Low Flow =
[$212M)

The S-curves provide an indication of the annual financial performance risk faced by
Hydro related to its complement of generating assets, export contracts, etc.
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Different development sequences would lead to a different profile of financial risk,

which could be illustrated by S-curves or some alternate presentation of the inherent

variability. Development plants that tighten the S-curve would be risk reducing for

Hydro (on this one aspect) and those that stretch the curve would be risk enhancing.

QUESTION:

a) Please discuss and provide examples of the way Hydro has measured, or can
measure, the different effects of the various Development Plans on the risks
portrayed by the S-curve. For example, potentially by way of 99th and 1st
percentile outcomes on Net Export Revenue.

b) Please provide the S-curve output for 2035 for each development plan.

c) Please provide the S-curve output for 2035 for each Scenario Result shown in
Section 2 of Appendix 7.2, and for sensitivities shown in Section 3.3 (Additional
Energy Efficiency).

d) Please indicate if Hydro is able to generate, for each year of each scenario
modelled, either both or columns of a table similar to Figure 5 of MFR 37 (Tab 9)
from the most recent GRA (pdf page 244 of 384).

RATIONAL FOR QUESTION:

RESPONSE:
Response to parts a) to d):

Manitoba Hydro is unable to fully respond to this information request. In
accordance with Rules 35(1)(b) and (e), Manitoba Hydro does not have the
requested information. The S-curve outputs for the 2035 for each development
plan and scenarios result are not readily available, and providing this information
would require significant additional analysis and related work, time and resources.
Accordingly, Manitoba Hydro cannot fully answer the request within the timeframe
provided to respond to information requests. It is expected that the modelling and
analysis work required to respond to this request would require a minimum of 170
hours. However, in accordance with Rule 35(1)(b)(iii), alternatively Manitoba Hydro
can provide the following information that is relevant to this request.
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The response to MIPUG/MH |-8a describes how the range of historic flows is

incorporated within the production costing modelling and therefore can be used to

measure the effects described. Some examples of how this was used are:

e The Risk Analysis (as described in Appendix 9.2) evaluated the economic risk
resulting from drought for the short listed development plans.

e The flow-related results are presented throughout Appendix 7.2, including in
Figures A7.2.135 and A7.2.136 which illustrate how the distribution of two major
components of flow related net export revenues are very similar amongst the
shortlisted plans.

Table 1 below presents the distribution of flow related net export revenues (as a
variance from average) for the Recommended Development Plan (for the load year
2035/36 with the 2-Medium load projection).

Please note that no financial uncertainty analysis similar to what was done for the
fiscal 2026-2028 GRA was performed for the IRP analysis, and therefore “S-curve”
results of net income are not available.
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Table 1:  Flow Related Net Export Revenue Variance from Average for the
Recommended Development Plan (2035/36, 2-Medium load
projection)

Flow Related Net Flow Related Net Flow Related Net
Export Revenue Export Revenue Export Revenue
Rank (Variance from Rank (Variance from Rank (Variance from
Average of all Flow Average of all Flow Average of all Flow
Cases - 2024 M$ ) Cases - 2024 M$ ) Cases - 2024 M$ )
1 (1,296) 39 (30) 76 96
2 (357) 40 (20) 77 97
3 (324) 41 (15) 78 109
4 (304) 42 (10) 79 115
5 (287) 43 3 80 116
6 (280) 44 9 81 117
7 (279) 45 9 82 121
8 (276) 46 12 83 124
9 (269) 47 14 84 124
10 (234) 48 15 85 127
11 (221) 49 16 86 140
12 (210) 50 17 87 143
13 (208) 51 19 88 144
14 (204) 52 26 89 145
15 (189) 53 27 20 153
16 (178) 54 28 91 155
17 (170) 55 29 92 160
18 (160) 56 29 93 162
19 (158) 57 35 94 162
20 (148) 58 43 95 166
21 (142) 59 46 96 166
22 (140) 60 49 97 168
23 (137) 61 51 928 173
24 (136) 62 53 929 175
25 (126) 63 56 100 176
26 (126) 64 61 101 179
27 (120) 65 64 102 182
28 (119) 66 64 103 186
29 91 67 65 104 189
30 (81) 68 67 105 202
31 (75) 69 70 106 203
32 (72) 70 76 107 204
33 (61) 71 78 108 208
34 (55) 72 80 109 216
35 (54) 73 80 110 217
36 (44) 74 88 111 231
37 (33) 75 94 112 245
38 (32) 76 96
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Updated Additional Response:

For comparisons, Tables 2 through 5 below present the distribution of flow related
net export revenues (as a variance from average) for each of the remaining
shortlisted plans, for load year 2035/36 and based on the 2-Medium load
projection. Tables 6 through 8 below present the same information for the three
scenarios in Appendix 7.2 that are based on the 2-Medium load projection:

e Table 2 — Alternative Development Plan
e Table 3 — Shortlisted Plan P5

e Table 4 — Shortlisted Plan P5B

e Table 5 - Shortlisted Plan P7

e Table 6 — Scenario S2A

e Table 7 — Scenario S2B

e Table 8 — Scenario S2C
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Table 2: Flow Related Net Export Revenue Variance from Average for the
Alternative Development Plan (2035/36, 2-Medium load projection)

Flow Related Net Flow Related Net Flow Related Net
Export Revenue Export Revenue Export Revenue
Rank (Variance from Rank (Variance from Rank (Variance from
Average of all Flow Average of all Flow Average of all Flow
Cases - 2024 M$) Cases - 2024 M$) Cases - 2024 M$)
1 (1,296) 39 (30) 76 96
2 (357) 40 (20) 77 97
3 (324) 41 (15) 78 109
4 (304) 42 (10) 79 115
5 (287) 43 3 80 116
6 (280) 44 9 81 117
7 (279) 45 9 82 121
8 (276) 46 12 83 124
9 (269) 47 14 84 124
10 (234) 48 15 85 127
11 (221) 49 16 86 140
12 (210) 50 17 87 143
13 (208) 51 19 88 144
14 (204) 52 26 89 145
15 (189) 53 27 20 153
16 (178) 54 28 91 155
17 (170) 55 29 92 160
18 (160) 56 29 93 162
19 (158) 57 35 94 162
20 (148) 58 43 95 166
21 (142) 59 46 926 166
22 (140) 60 49 97 168
23 (137) 61 51 928 173
24 (136) 62 53 99 175
25 (126) 63 56 100 176
26 (126) 64 61 101 179
27 (120) 65 64 102 182
28 (119) 66 64 103 186
29 91 67 65 104 189
30 (81) 68 67 105 202
31 (75) 69 70 106 203
32 (72) 70 76 107 204
33 (61) 71 78 108 208
34 (55) 72 80 109 216
35 (54) 73 80 110 217
36 (44) 74 88 111 231
37 (33) 75 94 112 245
38 (32) 76 96
June 3, 2026
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Table 3: Flow Related Net Export Revenue Variance from Average for the

Shortlisted Plan P5 (2035/36, 2-Medium load projection)

Flow Related Net Flow Related Net Flow Related Net
Export Revenue Export Revenue Export Revenue
Rank (Variance from Rank (Variance from Rank (Variance from
Average of all Flow Average of all Flow Average of all Flow
Cases - 2024 M$) Cases - 2024 M$) Cases - 2024 M$)
1 (1,240) 39 (30) 76 98
2 (350) 40 (26) 77 101
3 (329) 41 an 78 109
4 (316) 42 4) 79 113
5 (306) 43 3 80 115
6 (287) 44 4 81 115
7 (280) 45 4 82 120
8 (280) 46 7 83 124
9 (275) 47 8 84 125
10 (263) 48 12 85 129
11 (231) 49 14 86 136
12 (223) 50 15 87 137
13 (212) 51 17 88 143
14 (207) 52 17 89 143
15 (193) 53 22 20 154
16 (173) 54 26 91 160
17 (171) 55 27 92 164
18 (161) 56 36 93 165
19 (148) 57 37 94 165
20 (148) 58 46 95 167
21 (145) 59 51 926 167
22 (143) 60 52 97 169
23 (140) 61 52 928 171
24 (132) 62 54 99 175
25 (126) 63 54 100 177
26 (124) 64 61 101 182
27 (120) 65 62 102 185
28 (110) 66 65 103 188
29 91 67 66 104 204
30 (81) 68 73 105 204
31 (78) 69 74 106 205
32 (62) 70 76 107 205
33 (55) 71 79 108 211
34 (55) 72 80 109 218
35 (53) 73 82 110 219
36 (48) 74 89 111 241
37 43) 75 93 112 245
38 (35) 76 98
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Table 4: Flow Related Net Export Revenue Variance from Average for the
the Shortlisted Plan P5B (2035/36, 2-Medium load projection)

Flow Related Net Flow Related Net Flow Related Net
Export Revenue Export Revenue Export Revenue
Rank (Variance from Rank (Variance from Rank (Variance from
Average of all Flow Average of all Flow Average of all Flow
Cases - 2024 M$) Cases - 2024 M$) Cases - 2024 M$)
1 (1,185) 39 (32) 76 95
2 (338) 40 (25) 77 101
3 (325) 41 (12) 78 108
4 (323) 42 (12) 79 109
5 (298) 43 1 80 111
6 (285) 44 2 81 113
7 (270) 45 2 82 119
8 (259) 46 10 83 125
9 (258) 47 11 84 129
10 (247) 48 13 85 130
11 (232) 49 15 86 135
12 (222) 50 16 87 137
13 (212) 51 20 88 141
14 (204) 52 21 89 142
15 (199) 53 26 20 155
16 (191) 54 29 91 158
17 (178) 55 32 92 161
18 (165) 56 35 93 163
19 (162) 57 39 94 165
20 (148) 58 45 95 167
21 (143) 59 47 926 168
22 (140) 60 47 97 171
23 (136) 61 49 928 174
24 (136) 62 55 99 175
25 (135) 63 59 100 177
26 (121) 64 61 101 177
27 (116) 65 61 102 183
28 (111) 66 62 103 185
29 (93) 67 65 104 188
30 (81) 68 72 105 200
31 (79) 69 72 106 204
32 (77) 70 75 107 206
33 (64) 71 77 108 211
34 (62) 72 78 109 218
35 (58) 73 79 110 219
36 (54) 74 91 111 240
37 (39) 75 94 112 243
38 (37) 76 95
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Table 5: Flow Related Net Export Revenue Variance from Average for the
the Shortlisted Plan P7 (2035/36, 2-Medium load projection)

Flow Related Net Flow Related Net Flow Related Net
Export Revenue Export Revenue Export Revenue
Rank (Variance from Rank (Variance from Rank (Variance from
Average of all Flow Average of all Flow Average of all Flow
Cases - 2024 M$) Cases - 2024 M$) Cases - 2024 M$)
1 (997) 39 (45) 76 96
2 (349) 40 (26) 77 100
3 (341) 41 (16) 78 106
4 (325) 42 (3) 79 110
5 (302) 43 (1) 80 114
6 (291) 44 (1) 81 116
7 (289) 45 3 82 118
8 (271) 46 5 83 125
9 (260) 47 5 84 127
10 (230) 48 7 85 127
11 (229) 49 11 86 132
12 (228) 50 11 87 139
13 (227) 51 16 88 139
14 (222) 52 18 89 143
15 (205) 53 20 20 151
16 (198) 54 21 91 160
17 (185) 55 23 92 162
18 (168) 56 26 93 167
19 (154) 57 35 94 168
20 (152) 58 40 95 168
21 (150) 59 41 926 168
22 (148) 60 44 97 171
23 (136) 61 46 928 174
24 (135) 62 49 99 177
25 (123) 63 55 100 180
26 (123) 64 58 101 181
27 (123) 65 59 102 184
28 (120) 66 69 103 186
29 (92) 67 70 104 190
30 (84) 68 70 105 202
31 (81) 69 71 106 204
32 (74) 70 79 107 207
33 (64) 71 85 108 214
34 (62) 72 85 109 222
35 (58) 73 89 110 229
36 (56) 74 90 111 241
37 (52) 75 93 112 253
38 (49) 76 96
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Table 6: Flow Related Net Export Revenue Variance from Average for
Scenario S2A (2035/36, 2-Medium load projection)

Flow Related Net Flow Related Net Flow Related Net
Export Revenue Export Revenue Export Revenue
Rank (Variance from Rank (Variance from Rank (Variance from
Average of all Flow Average of all Flow Average of all Flow
Cases - 2024 M$) Cases - 2024 M$) Cases - 2024 M$)
1 (1,031) 39 (23) 76 97
2 (341) 40 (18) 77 103
3 (329) 41 (8) 78 110
4 (315) 42 (5) 79 112
5 (304) 43 (1) 80 115
6 (296) 44 (0) 81 118
7 (289) 45 1 82 120
8 (272) 46 2 83 122
9 (266) 47 4 84 124
10 (257) 48 11 85 126
11 (233) 49 14 86 137
12 (230) 50 17 87 141
13 (228) 51 17 88 142
14 (223) 52 22 89 145
15 (209) 53 27 20 149
16 (206) 54 34 91 155
17 (205) 55 36 92 155
18 (174) 56 36 93 157
19 (170) 57 37 94 166
20 (162) 58 37 95 166
21 (160) 59 38 926 167
22 (155) 60 47 97 169
23 (148) 61 52 928 169
24 (147) 62 52 99 170
25 (128) 63 62 100 175
26 (124) 64 63 101 176
27 (116) 65 64 102 178
28 (112) 66 71 103 179
29 (85) 67 72 104 185
30 (72) 68 74 105 201
31 (65) 69 75 106 202
32 (65) 70 77 107 206
33 (61) 71 78 108 208
34 (53) 72 87 109 216
35 43) 73 88 110 226
36 (39) 74 94 111 231
37 (38) 75 97 112 242
38 (37) 76 97
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Table 7:  Flow Related Net Export Revenue Variance from Average for
Scenario S2B (2035/36, 2-Medium load projection)

Flow Related Net Flow Related Net Flow Related Net
Export Revenue Export Revenue Export Revenue
Rank (Variance from Rank (Variance from Rank (Variance from
Average of all Flow Average of all Flow Average of all Flow
Cases - 2024 M$) Cases - 2024 M$) Cases - 2024 M$)
1 (985) 39 (8) 76 83
2 (322) 40 (8) 77 84
3 (267) 41 (7) 78 88
4 (260) 42 (5) 79 95
5 (259) 43 (5) 80 100
6 (254) 44 4 81 101
7 (236) 45 5 82 106
8 (232) 46 6 83 118
9 (212) 47 7 84 121
10 (202) 48 8 85 121
11 (194) 49 10 86 121
12 (193) 50 12 87 122
13 (184) 51 17 88 128
14 (179) 52 20 89 129
15 (176) 53 22 20 132
16 (172) 54 23 91 134
17 (172) 55 23 92 135
18 (165) 56 28 93 138
19 (151) 57 31 94 138
20 (150) 58 35 95 141
21 (148) 59 36 926 141
22 (136) 60 44 97 143
23 (131) 61 45 928 146
24 (124) 62 51 99 146
25 (117) 63 53 100 148
26 (108) 64 53 101 151
27 (105) 65 57 102 155
28 (101) 66 60 103 156
29 (98) 67 61 104 162
30 (62) 68 66 105 166
31 (61) 69 70 106 170
32 (49) 70 73 107 173
33 (35) 71 76 108 174
34 (34) 72 78 109 174
35 31 73 79 110 175
36 (25) 74 79 111 181
37 (17) 75 82 112 187
38 (14) 76 83
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Table 8: Flow Related Net Export Revenue Variance from Average for
Scenario S2C (2035/36, 2-Medium load projection)

Flow Related Net Flow Related Net Flow Related Net
Export Revenue Export Revenue Export Revenue
Rank (Variance from Rank (Variance from Rank (Variance from
Average of all Flow Average of all Flow Average of all Flow
Cases - 2024 M$) Cases - 2024 M$) Cases - 2024 M$)
1 (1,334) 39 (28) 76 101
2 (344) 40 (27) 77 104
3 (298) 41 (19) 78 106
4 (298) 42 (10) 79 109
5 (293) 43 4) 80 110
6 (283) 44 (1) 81 111
7 (283) 45 1 82 116
8 (253) 46 8 83 124
9 (238) 47 8 84 128
10 (227) 48 10 85 129
11 (225) 49 11 86 135
12 (210) 50 11 87 138
13 (201) 51 18 88 139
14 (201) 52 18 89 141
15 (199) 53 23 20 155
16 (186) 54 24 91 158
17 (183) 55 26 92 164
18 (173) 56 30 93 164
19 (152) 57 36 94 165
20 (150) 58 46 95 166
21 (148) 59 46 926 168
22 (131) 60 47 97 169
23 (129) 61 48 928 172
24 (128) 62 52 99 174
25 (116) 63 53 100 175
26 (114) 64 55 101 183
27 (110) 65 60 102 183
28 (108) 66 61 103 184
29 97) 67 63 104 186
30 (85) 68 72 105 202
31 (83) 69 75 106 202
32 (60) 70 77 107 202
33 (59) 71 77 108 213
34 (49) 72 78 109 217
35 43) 73 80 110 222
36 (38) 74 89 111 229
37 (36) 75 92 112 242
38 (33) 76 101
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