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Jurisdiction Reference Allowed Underlying Differential
Return on Long Canada
Equity Bond Rate
BCUC - British | Generic Cost of 8.75% 3.8% 4.95%
Columbia Capital
Utilities Proceeding
Commission (Stage 1),
Decision - May
2013
Alberta — Alberta | 2009 Generic 9.00% 4.32% 4.68%
Utilities ost of ital
Commission (Decision 2009-
216)
Ontario - Report of the 9.75% 4.25% 5.50%
Ontario Energy | Board on Cost
Board of Capital for
Ontario’s
Regulated
Utilities (EB-

2009-0084)




MIP A r vi ril 22, 2014
Subject: Calculations

Question: Please provide the calculations/spreadsheets used to calculate Table #10,
#11,#12 and #13.

Response:

An explanation for the calculations is provided below. In preparing the response an
error was identified in the input data used in creating ECS Tables #12 and #13.
Revised tables are provided below along with the implications the changes have for the
conclusions presented in Mr. Harper's report.

ECS Table #12 (Revised April 22, 2014) — Probabilistic Analysis: Protect
Conawapa In-Service with a 750 MW Intertie

Development Plan L] 15 1 L] 1+ 5 M
E19/Gas?
S50
[WPS  K19/035(75
KI9Gasd KIHCIS/ KIR/C3 K19{Gas3 E19/C31/ Salef  OMA (WP
Path &8 LITSONYN TEOMBA  TSONTHY Path 88 1/ 750008 TSONN Path 5 ) Sale Binv)
1ixh Percentile -T67 -7 -X33 -1760 -T67 Er -1760 -3z =303 1338
25eh Parcanitile 26 158 25 477 117 -149 477 344 1 -1
Tith Peroentile nmn i unn 1876 156 4 1876 M 1078 M5
W Parcaatiie 3631 1862 383 00 3006 1862 006 1565 1636 L.
Expected Value 1155 564 e B Lrl okl (50 M5 42 ums
Ref-Ref-Ref NFY 1460 955 1460 10 1o 55 1219 75 56T 15
SOEh Parcantile 116D 78 1156 926 = ™ 926 147 &30 1431

The revised results indicate that, from an economic perspective, it is beneficial to
protect the in-service date for Conawapa under both variations of Pathway 4 and also
under Pathway 5:

« For Pathway #4 A, protecting a mid 2020s in-service date yields a benefit of $591
M (i.e. $1155 M vs. $564 M) as compared to a cost of $308 M.

« For Pathway #4 B, protecting an early 2030s in-service date yields a benefit of
$362 M (i.e. $926 M vs. $564 M) as compared to a cost of $87 M.

« For Pathway #5, protecting a mid-2020s in-service date yields a benefit of $783
M ($1425 M vs. $642 M) as compared to a cost of $308 M.



ECS Table #13 (Revised) — Probabilistic Analysis: Protect Conawapa In-Service
with a 250 MW Intertie

Development Plan 4 13 11
?;:I?;:f K19/Gas2 K19/C25/ K19/C31/
Path3A Path3B 4/250MW 250MW  250MW
10th Percentile -477 -477 -477 -1784 -1621
25th Percentile 112 112 112 -499 -400
75th Percentile 1998 1744 1318 1998 1717
90th Percentile 3343 2734 2128 3343 2734
Expected Value 1141 977 832 767 571
Ref-Ref-Ref NPV 1345 1210 1210 1345 1081
50th Percentile 1146 1044 1044 1063 808

The revised results suggest that there is little to no net benefit, from an economic
perspective, in protecting the in-service date for Conawapa:

« For Pathway 3A, protecting a mid-2020s in-service date provides a benefit of
$309 M (i.e. $1141 M vs. $832 M) as compared to a cost of $308 M
« For Pathway 3B, protecting an early 2030s in-service date provides a benefit of
$145 M (i.e. $977 M vs. $832 M) as compared to a cost of $87 M.
However, given choice of maintaining more flexibility for future as opposed to less at the
same expected overall cost, it would seem reasonable to opt for the “path” that
maintains as many options as possible and protect Conawapa'’s in-service date.

Explanation of Calculations Underlying Tables
ECS Table #10

For purposes of calculating the values in Table #10, the outcome for the Optimum 250
MW Plan under each of the 27 scenarios was established by assuming that Manitoba
Hydro chooses for its next major generation resource decision after Keeyask from
amongst Plans #4, #11 and #13 (i.e. those with a 250 MW intertie and K19) the plan
with the highest NPV value and assigning that NPV value to the Optimum 250 MW Plan
for that scenario. Using the probabilities Manitoba Hydro has established for each of
the 27 scenarios reference values, expected values and a cumulative probability
distribution was then calculated for the Optimum 250 MW Plan.



A similar approach was used for the Optimum 750 MW Plan, except in this case, for
each of the 27 scenarios the Optimum 750 MW Plan was assigned the highest of the
three NPV values associated with Plans #6, #12, and #15 (i.e. those plans with a 750
MW intertie and no WPS contract). The Table A sets out the probability quilt for each of
the underlying plans and for the Optimum 250 MW and Optimum 750 MW (No WPS)
Plans.

ECS Table #11

Table #11 was calculated in a similar manner to Table #10, except in this case the
Optimum 750 MW Plan values were established by looking at each of the 27 scenarios,
assuming that Manitoba Hydro chooses for its next major generation resource after
Keeyask between Plans #5 and #14 (i.e. the two plans with a 750 MW intertie and a
WPS contract) the one with the higher NPV and assigning that NPV value to Optimum
750 MW plan under that scenario. Table B sets out the probability quilt associated with
the Optimum 250 MW Plan and the Optimum 750 MW Plan (With WPS).

ECS Table #12

Pathway 4A consists of Plan #15 (i.e., a 750 MW intertie, no WPS contract and
Conawapa with an in-service date in the mid-2020’s) along with those plans that
represent alternatives to proceeding with Conawapa in the mid-2020s (i.e. Plans #6 and
#12) under such circumstances. The Pathway 4A NPV values were established by
assuming Conawapa has been protected for a mid-2020’s in-service date and then, for
each of the 27 scenarios, also assuming that Manitoba Hydro chooses the best (i.e.
highest NPV value) Plan for that scenario. The result is that for each scenario Pathway
4A’s NPV is the maximum of the three NPV associated Plans #6, #12 and #15. In order
to avoid double counting the “cost of protecting the in-service date” was added to NPV
values calculated for each Plan - $308 M for Plan #15 and $87 M for Plans #12 — per
PUB/MH 1-279. Table C sets out the resulting probability quilt for Pathway 4A and the
associated plans. The NPV values for Plans #12 and #15 differ from those in Figure #9
of Mr. Harper’s evidence by the amount of the “protection cost” referenced above.

The results for Pathway 4A (which protects a mid-2020s in-service date for Conawapa
and therefore includes Plans #12 and #15) are then compared with Plan #6 which will
be the default plan if the Conawapa in-service date is not protected) to determine the
net benefit of protecting Conawapa for a mid-2020's in-service date.

Pathway 4B consists of those Plan #12 (i.e. a 750 MW intertie, no WPS contract and
Conawapa with an in-service date in the early 2030s) along with those plans that
represent alternatives to proceeding with Conawapa in the mid-2030s (i.e. Plan #6)
under similar circumstances. Pathway 4B’s NPV values were established in the same
manner as described for Pathway 4A, except in this case it was assumed that for each



scenario Manitoba Hydro chose between Plans #6 and #12 the one with the higher NPV
value and this value was assigned to Pathway 4B for that scenario. Again, the $87 M
“cost of protecting the in-service date” was removed from the cost for Plan #12 in order
to avoid double counting. The probabilistic quilt for Pathway 4B is also set out in Table
C.

The results for Pathway 4B (which protects an early-2030s in-service date for
Conawapa and therefore includes Plan #12) are then compared with Plan #6 (which will
be the default plan if the Conawapa in-service date is not protected) to determine the
net benefit of protecting Conawapa for an early 2030s in-service date.

Finally, Pathway 5 consists of Plan#14 (i.e., a 750 MW intertie, a WPS contract and
Conwapa with an in-service date in the mid-2020s) along those plans that represent
alternatives to Plan #14 under similar circumstances (i.e. Plan #5). Pathway 5's NPV
value for each scenario was calculated in a manner similar to that for Pathways 4A and
4B except in this case it was assumed that for each scenario Manitoba Hydro chooses
between Plans #5 and #14 the one with the higher NPV value and this value was
assigned to Pathway 5 for that scenario. Again, the $308 M “cost of protecting the in-
service date” was removed from the cost for Plan #14 in order to avoid double counting.
The resulting probabilistic quilt for Pathway 5 is also set out in Table C.

ECS Table #1

Pathway 3A consists of Plan #13 (250 MW intertie and Conawapa with an in-service
date in the mid-2020s) along with those plans that represent alternatives to proceeding
with Conawapa in the mid-2020s under similar circumstances (i.e. Plans #4 and #11).
Pathway 3A’s NPV values were established in the same manner as described for the
Table #12 Pathways, except in this case it was assumed that for each scenario
Manitoba Hydro chooses between Plans #4, #11 and #13 the one with the highest NPV
value and this value was assigned to Pathway 3A for that scenario. Again, the $308 M
“cost of protecting the in-service date” was removed from the cost for Plan #13 and
similarly the $87 M was removed from the cost of Plan #11 in order to avoid double
counting. The probabilistic quilt for Pathway 3A is set out in Table #D.

The results for Pathway 3A (which protects a mid-2020s in-service date for Conawapa
and therefore includes Plans #11 and #13) are then compared with Plan #4 which will
be the default plan if the Conawapa in-service date is not protected) to determine the
net benefit of protecting Conawapa for a mid-2020's in-service date.

Pathway 3B consists of Plan #11 (250 MW intertie and Conawapa with an in-service
date in the early 2030s) along with those plans that represent alternatives to proceeding
with Conawapa in the early 2030s under similar circumstances (i.e. Plan #4). Pathway
3B's NPV values were established in the same manner as described for the Table #12



Pathways, except in this case it was assumed that for each scenario Manitoba Hydro
chooses between Plans #4 and #11 the one with the highest NPV value and this value
was assigned to Pathway 3B for that scenario. Again, the $87 M “cost of protecting the
in-service date” was removed from the cost for Plan #11 in order to avoid double
counting. The probabilistic quilt for Pathway 3B is set out in Table #D.

The results for Pathway 3B (which protects an early 2030s in-service date for
Conawapa and therefore includes Plan #11 are then compared with Plan #4 which will
be the default plan if the Conawapa in-service date is not protected) to determine the
net benefit of protecting Conawapa for an early 2030's in-service date.
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