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Abbreviations

EDTI: EPCOR Distribution & Transmission Inc.

DDR: Distribution Deficiency Report

DFO: Distribution Facility Owner

N-0: all distribution circuits and transmission elements in service (hormal state)

N-1: failure of a single transmission element or single distribution circuit (contingency state)
Pf: power factor = MW/MVA

POD: Point of Delivery

TFO: Transmission Facility Owner

TUC: Transportation/Utility Corridor
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EPCOR Distribution & Transmission Inc. Distribution Deficiency Report - Riverview Service Area

1.0 SUMMARY

EPCOR Distribution & Transmission Inc. (EDTI) is requesting system access service from the Alberta
Electric System Operator (AESO) to address existing capacity and reliability concerns in South and West
Edmonton and meet forecasted load growth over the next 10 years. South Edmonton has been the fastest
growing area in Edmonton over the past five years and EDTI expects this trend to continue into the
future. In addition, EDTI continues to experience load growth in the northwest and southeast areas of
Edmonton. The west and northwest areas of Edmonton are served by North Calder and Poundmaker
PODs. The south and southeast areas of Edmonton are served by Summerside and East Industrial PODs.
EDTI records show that there is currently insufficient distribution circuit capacity in the North Calder,
Summerside and East Industrial areas during normal operating condition (N-0). Moreover, EDTI’s load
demand forecast indicates that by summer 2017 and summer 2020, there will be insufficient
transformation capacity at Summerside and East Industrial PODs, respectively, under contingency
condition (N-1). This assessment is based upon EDTI’s distribution planning criteria for circuits and
PODs, which states:

= Al 25 kV distribution circuits should operate at or below their design load rating of 12 MVA
under N-0

= Al 25 kV distribution circuits should operate at or below their emergency load rating of 18 MVA
under N-1

= All PODs should operate at or below their firm capacity

In this Distribution Deficiency Report (DDR), EDTI demonstrates that 14 new 25 kV distribution circuits
are required over the next 10 years in order to address the existing and anticipated capacity and reliability
concerns in South and West Edmonton. Four feeder breakers are currently available for use at EDTI’s
Poundmaker and Summerside PODs; therefore a balance of 10 new feeder breakers is required. To that

end, the following solution alternatives were considered:

Distribution supply alternative

Alternative |

a) Transfer load between existing distribution circuits
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EPCOR Distribution & Transmission Inc. Distribution Deficiency Report - Riverview Service Area

Transmission supply alternatives

In its capacity as a Transmission Facility Owner (TFO), EDTI recommends the transmission
facilities described below. This recommendation considers the TFO’s design standards and
practices that are applicable to PODs. Each of the alternatives uses the four existing feeder
breakers at Summerside POD (24SU) and Poundmaker POD (23PM, 24PM and 34PM). Circuits
24SU, 23PM, 24PM and 34PM will be added respectively in 2018, 2018, 2018 and 2023.

Alternative 11
b) Add a new 25 kV supply from existing Petrolia POD (816S), which would include two
new 240/25 kV 45/60/75 MVA transformers, two new 25 kV distribution circuits in
2019, two new 25 kV distribution circuit in 2020, one new circuit in 2021 and one new
25 kV distribution circuit in 2022

c¢) Construct a new South East POD in 2021, which would include two new 240/25 kV
45/60/75 MVA transformers, three new 25 kV distribution circuits in 2021 and one new
25 kV distribution circuit in 2026

Alternative 111
d) Add a new 25 kV supply from existing Jasper POD (E805S), which would include two

new 240/25 kV 45/60/75 MVA transformers, two new 25 kV distribution circuits in
2019, two new 25 kV distribution circuit in 2020, one new circuit in 2021 and one new
25 kV distribution circuit in 2022

e) Construct a new South East POD in 2021, which would include two new 240/25 kV
45/60/75 MVA transformers, three new 25 kV distribution circuits in 2021 and one new
25 kV distribution circuit in 2026

Alternative 1V
f) Add a new 25 kV supply from the existing Summerside POD, which would include
one new 240/25 kV 45/60/75 MVA transformer, two new 25 kV distribution circuits in

2019, one new circuit in 2021 and one new 25 KV distribution circuit in 2022

November 10, 2017 6



EPCOR Distribution & Transmission Inc. Distribution Deficiency Report - Riverview Service Area

g) Add a new 25 kV supply from the existing Poundmaker POD, which would include
one new 240/25 kV 45/60/75 MVA transformer and two new 25 kV distribution circuits
in 2020

h) Construct a new South East POD in 2021, which would include two new 240/25 kV
45/60/75 MVA transformers, three new 25 kV distribution circuits in 2021 and one new
25 kV distribution circuit in 2026

Alternative V
i) Construct a new Riverview POD with two new 240/25 kV 45/60/75 MVA
transformers, two new 25 kV distribution circuits in 2019, two new 25 kV distribution

circuits in 2020, one new circuit in 2021 and one new 25 kV distribution circuit in 2022

j) Add a new 25 kV supply from the existing Summerside POD, which would include
one new 240/25 kV 45/60/75 MV A transformer, three new 25 kV distribution circuits in
2021 and one new 25 kV distribution circuit in 2026

Alternative VI
k) Construct a new Riverview POD with two new 240/25 kV 45/60/75 MVA
transformers, two new 25 kV distribution circuits in 2019, two new 25 kV distribution

circuit in 2020, one new circuit in 2021 and one new 25 kV distribution circuit in 2022

I) Construct a new South East POD in 2021, which would include two new 240/25 kV
45/60/75 MVA transformers, three new 25 kV distribution circuits in 2021 and one new
circuit in 2026

Alternative VII
m) Rebuild the existing Summerside POD with three new 240/25 MVA 100 MVA
transformers, three lineups of double bus GIS switchgear, sixteen 25 kV distribution
circuits (the 7 existing Summerside circuits, one new circuit in 2018 using the existing
24SU feeder breaker, two new circuits in 2019, four new circuits in 2021, one new circuit
in 2022, and one new circuit in 2026) along with a new building structure of sufficient

size to house the new switchgear lineups

n) Add a new 25 kV supply from the existing Poundmaker POD, which would include
one new 240/25 kV 45/60/75 MV A transformers and two new 25 kV distribution circuits
in 2020

November 10, 2017 7
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A brief comparison of the seven alternatives is provided in the table below:

Alternative | 1 1] v \Y VI VII
Descriptort™ D P +SE J+SE  |SStxs+ PMpg + SE| RV +SStx3 | RV+SE |SS + PM1xs
Total Feeders Length (km) 0 97 162 97 72 59 110
N-0 Transformation Capacity Added (MVA) 0 300 300 300 225 300 225
bi $95M |d| $166M |fi  $69.6M il $45M |ki $45M [m|$1121M
ci $26M |e $26M |gi  $194M  |j $425M |1 $26M |n | $194M
h $26M
Distribution Costs?! ($2016) $121 M $192 M $115 M $87.5 M $71M | $1315M
bi NV |di NV |[f $11.9M i $347M | ki$34.7M|[m! $37.4M
ci$347M|e $347M|g  $149M |j $1L9M |1:$34.7M|n | $149M
h  $347M
Transmission Costs ($2016) NNV NV $61.5 M $46.6 M $69.4 M $52.3 M
Total Costs (+/- 30%, $2016) NV NIV N/V° $176.5 M $1341M | $140.4 M | $183.8 M

b,c,d,e f,g hij kI, mand nrefer to components of the various transmission alternatives, as described in pages 6 and 7
[1]: D = Distribution load transfers; P = Petrolia POD expanded; J = Jasper POD expanded; SE = New South East POD
SSTX3 = 3rd transformer added at Summerside POD; PMTX3 = 3rd transformer added at Poundmaker POD
SS = New Summerside POD; RV = New Riverview POD
[2]: These costs include ten new distribution circuits for each alternative

[3], [4], [5]: Alternatives were deemed not viable (N/V); therefore, costs estimates are not required

After reviewing these alternatives, EDTI has determined that alternatives 5 and 6 are its preferred
alternatives. Both alternatives involve the construction of the Riverview POD in 2019. Alternatives 5 and
6 have the overall lowest costs and they provide the capacity increase needed to service the Riverview
area, while the existing North Calder, Poundmaker, Summerside and East Industrial PODs will continue
to serve load growth in the Northwest, West, South and East areas of Edmonton, respectively. The

requested in-service date for the proposed development is October 01, 2019.

Additionally, EDTI intends to request additional transmission capacity in Southeast Edmonton to address
capacity and reliability concerns identified in that area starting in 2021. Possible alternatives to resolve
this deficiency include an additional supply from the Summerside POD or a new South East POD as
described in alternatives 5 and 6, respectively. These alternatives will be discussed in a separate
distribution deficiency report, which EDTI plans to submit to the AESO at a future date.

EDTI will be requesting a DTS contract capacity of 24 MW for the new Riverview POD, should EDTI’s

preferred alternative 5 or 6 be approved.

November 10, 2017 8
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20  EXISTING SYSTEM DESCRIPTION

Figure 1: Existing 25 kV Service Areas and POD Locations

[ NORTH CALDER A
POUNDMAKER . =
1 SUMMERSIDE \\ %

/ .
1 EAST INDUSTRIAL \‘_h
T
o

1 CLOVER BAR =

® SUBSTATION - 25 kV
® SUBSTATION - 15 kV - .
~ y
7|
g li
NOAh | s
Lalder =
x e |
N :_ A EB f L ‘;Irl'-. o .
O @
- o = =
= i Eifge ]
F'-— ‘rr]j_ r’||' i-—-.I %
j[ rq—_ —1 LT _d.,r“rF Mé 1
-

5
Ta
— 1
2521
E- ¥
=
=1
2
i=

s
LIy -

s

L}
TEfes
-

111111

4 Depte E%f
WSS o B
AL Ffﬂz a s== i luNy
LR - e S b
e I/;{:\X_fﬁl P ) : F::%§I s
T Tl
- & 73 :
B : ; ; "t.: . ‘t
o s
N . : :

November 10, 2017



EPCOR Distribution & Transmission Inc. Distribution Deficiency Report - Riverview Service Area

Figure 1 shows EDTT’s service territory. It highlights areas of EDTI’s distribution system that are
serviced from 25 kV Points of Delivery (POD). These PODs include North Calder, Poundmaker,
Summerside, East Industrial and Clover Bar. This report focuses solely on the distribution deficiencies in
the North Calder, Poundmaker, Summerside and East Industrial areas. Clover Bar POD is not electrically
connected to EDTI’s other 25 kV PODs, given its geographic location. This explains the exclusion of the
Clover Bar area from this report. Jasper, Petrolia and Dome are the 15 kV PODs that are in the immediate
vicinity of the areas of interest. Each of the areas of interest is briefly described below.

Throughout this document, distribution circuits’ names with suffixes SU, PM, RV, E, or SE refer
respectively to Summerside, Poundmaker, Riverview, East Industrial or South East PODs. EDTI’s
distribution circuits 25L and 25R originate from the North Calder POD.

November 10, 2017 10
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Distribution Deficiency Report - Riverview Service Area

2.1 North Calder Area

MISTATIM IMOUSTRIAL

North Calder POD is owned and operated by AltaLink. It
serves both Fortis and EDTI distribution service areas. North
Calder is equipped with two 138/25 kV 25/33/42 MVA
transformers. Two 25 kV distribution circuits supplied from
this POD serve EDTI’s load. These circuits are 25L and 25R.
25L and 25R supply an area of around 14 sq. km that consists
primarily of two industrial parks named Mistatim and Rampart.
There is approximately 3 sq. km of vacant land in this area.

The average length of the circuits supplying EDTI’s load in the
North Calder is 6.6 km. The POD and transformer N-1 capacity
is 42 MVA in summer and winter. Contractually, EDTI’s
portion of the total North Calder’s supply capacity is 40.2%;
therefore, EDTI is guaranteed only 16.9 MVA (0.402*42
MVA) under N-1 transformer contingency at North Calder.
There are no other circuits available at the North Calder POD
for use by EDTI. Circuit 25R has a tie with circuit 25L, and
vice-versa. Also, both 25R and 25L are tied to circuit 22PM

from Poundmaker POD, as summarized in the tie matrix below.

Table 1:

North Calder Circuits’ Ties Matrix

Circuits' Ties

25L | 25R |22PM

SHNAAID J3P[ED YLION

25L X X

2R | X X

November 10, 2017
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Distribution Deficiency Report - Riverview Service Area

2.2 Poundmaker Area

Poundmaker POD is owned and operated by EDTI. It
went into service in 2012 and it presently supplies an
area of about 77 sq. km. in West Edmonton. The subarea
north  of Stony Plain Road is  primarily
industrial/commercial load whereas the subarea south of
Stony Plain Road is primarily residential load.
Winterburn and Kinokamau Plains industrial parks still
have significant vacant land available for future growth.
Big Lake, Edgemont, Lewis Farms and Riverview
residential communities are forecasted to have
significant growth over the next ten years. A portion of
the Riverview community and the Edgemont community
- about 17 sq. km - is presently supplied by Poundmaker
POD.

Poundmaker POD has two 240/25 kV 45/60/75 MVA
transformers. There is room for a third transformer at the
POD. The winter rating (0 deg. C) of these
transformers is 56/71/89 MVA. The secondary
switchgear is comprised of two double buses, with room
for a third double bus, each of which has four 25 kV
feeder breakers. Five of the feeder breakers have circuits
presently connected to them. These circuits include
21PM, 22PM, 31PM, 32PM and 33PM. 31PM and
33PM supply load in the Summerside area. 23PM,
24PM and 34PM are the three remaining feeder breakers
at Poundmaker that can be utilized for future needs. The
average length of the circuits supplying the Summerside
area from Poundmaker is 11.7 km. The longest circuit,
33PM, measures 16.5 km. The POD and transformer
N-1 capacity is 75/89 MVA in summer/winter. The
capacity of the Poundmaker POD is sufficient to meet

the forecasted load demand over the next 10 years.
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Distribution Deficiency Report - Riverview Service Area

Poundmaker circuits are tied to each other, as summarized in the feeder tie matrix below. Also, circuit
22PM is tied to circuits 25R and 25L from North Calder. Moreover, circuit 33PM is tied to circuit 14SU
from the Summerside POD.

Table 2: Poundmaker Circuits’ Ties Matrix

Circuits’ Ties
21PM|22PM|31PM|32PM|33PM| 25R | 25L |14SU
3 |zem X | x
§ 22PM x | x x| x
= |aem| x [ x x | x
E:? 2pPM| X | X | X
g- 3Pm| X X X

November 10, 2017
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2.3 Summerside Area
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Summerside POD is owned and operated by EDTI. It went into service in 2010 and it presently supplies
an area of about 95 sq. km in South Edmonton. About half of the area is fully developed with residential
and small commercial load. These residential communities include Windermere, the west part of Heritage
Valley and the southern part of the Riverview. Significant load growth is forecasted to occur in the
Ellerslie, Heritage Valley, Windermere, and Riverview communities. There is about 19 sg. km of
residential area named Decoteau, located south of the Anthony Henday and east of 50th Street, which is
largely undeveloped. Presently, Decoteau is supplied from Summerside POD, but as the south east part of
Edmonton continues to grow, the Decoteau subarea may be supplied from East Industrial POD or an

alternate source.

Summerside POD has two 240/25 kV 45/60/75 MVA transformers. There is room for a third transformer
at the POD. The winter rating (0 deg. C) of these transformers is 56/71/89 MVA. The secondary
switchgear is comprised of two buses, each of which has four 25 kV feeder breakers. Seven of the feeder
breakers have circuits presently connected to them. These circuits include 11SU, 12SU, 13SU, 14SU,
21SU, 22SU and 23SU. This means that 24SU is the only feeder breaker available for future needs. The
average length of the Summerside circuits is 10.8 km. The longest circuit, 14SU, measures 25 km. The
POD and transformer N-1 capacity is 75/89 MVA in summer/winter. The connected distribution load is
forecasted to exceed the POD’s firm capacity of 75/89 MV A starting in 2017.

Summerside circuits are tied to each other, as summarized in the feeder tie matrix below. Also, circuits
12SU and 14SU are tied respectively to circuits 23E and 13E from East Industrial POD. Moreover, circuit
14SU has a tie point to circuit 33PM from Poundmaker POD.

November 10, 2017 14
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Distribution Deficiency Report - Riverview Service Area

Table 3: Summerside Circuits’ Ties Matrix

Circuits' Ties

115U 125U 135U |14sU |215U |225u23su|23E 138 [33PM
o |LsY X X X
3 |wsuf| x X X
% 135U X x | x
& [1asu X X X x | x
€ Jasuf x| X X
2 [22su X X
“ lossu| x x | x X

November 10, 2017
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2.4 East Industrial Area
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East Industrial POD is owned and operated by
EDTI. It went into service in 1991 and it presently
supplies an area of about 32 sq. km in south-east
Edmonton. The subarea north of Whitemud Drive is
primarily industrial load and the subarea south of
Whitemud Drive is primarily residential load.
Pylypow, Southeast and Maple Ridge Industrial
parks still have significant vacant land available for
future growth. The Meadows residential area, which
includes the neighborhoods of Laurel, Aster,

Tamarack, Silver Berry, Maple, Larkpur and
Wildrose, is still forecasted to have significant
growth over the next ten years. There is about 19 sq.
km of residential area named Decoteau, located
south of the Anthony Henday and east of 50th
Street, which is largely undeveloped. Presently,
Decoteau is supplied from Summerside POD, but as
the south east part of Edmonton continues to grow,
the Decoteau subarea may be supplied from East

Industrial POD or an alternate source.

East Industrial POD has two 240/25 kV 37.5/50/63
MVA transformers. There is room for a third
transformer at the POD. The winter rating (0 deg.
C) of these transformers is 47/59/75 MVA. The

secondary switchgear is comprised of two buses, each of which has four 25 kV feeder breaker cells.

Seven of the feeder breakers have circuits presently connected to them. These circuits include 11E, 12E,
13E, 14E, 21E, 22E and 23E. Cell 24E has no breaker and is available to supply future load. The average
length of the East Industrial circuits is 7.5 km. The longest circuit, 23E, measures 12.4 km. The POD and

transformer N-1 capacity is 63/75SMVA in summer/winter. The connected distribution load is forecasted

to exceed the POD’s firm capacity of 63 MVA starting in summer 2020.

November 10, 2017
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East Industrial circuits are tied to each other, as summarized in the feeder tie matrix below. Also, circuits

23E and 13E are tied respectively to circuits 12SU and 14SU from Summerside POD.

Table 4: East Industrial Circuits’ Ties Matrix

Circuits' Ties

11 | 126 | 138 | 14€ | 21E | 22E | 23€ |145U0]125U
m | 11E x| x| x
4 | 12 X X
g | 13 X X X | x
2 | 14 X X
2 [ZE][ X
o
S| 2| x
c
FloEeE] x| x| x| x X

November 10, 2017
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25 Petrolia Area

Petrolia POD is owned and
operated by EDTI. It went

into service in 1979 and it
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240/14.4 kV 50/66.7/83.3
MVA dual secondary winding transformers. The secondary switchgear is comprised of four buses, each
of which has four 15 kV feeder breakers. There are 15 feeder breakers that have circuits connected to
them. A single feeder breaker, P14, does not have a circuit connected to it and is available for use to
supply future loads. The POD’s firm capacity and the N-1 transformer capacity is 83.3/98.9 MVA in
summer/winter. As shown in Tables 5 and 6 below, Petrolia POD has insufficient capacity. This is
evidenced by historical peak loads that have consistently exceeded the POD’s firm capacity of 83.3MVA.

Presently, Petrolia supplies 15 kV distribution areas only, as it has no 25 kV transformations.

November 10, 2017 18



EPCOR Distribution & Transmission Inc.

Distribution Deficiency Report - Riverview Service Area

2.6 Jasper Area
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Jasper POD is owned and operated
by EDTI. It went into service in
1980 and it presently supplies an
area of about 24 sq. km in West
Edmonton. The largest customer
is West
Edmonton Mall, with an annual
peak load of around 28 MVA. The
areas that still have some vacant

supplied from Jasper

land for include
White Wilson
Industrial, Poundmaker Industrial
The

remaining land that is undeveloped

development

Industrial,

and Edmiston Industrial.

in these industrial areas amounts to

less than 1 sqg. km.

Jasper POD has two 240/14.4 kV
166.7 MVA dual

winding transformers.

secondary
The

secondary switchgear is comprised of eight buses for a total of 23 feeder breakers. Feeder breaker J74

does not have a circuit connected to it and is available for use to supply future loads. While the N-1

transformer capacity is 166.7/198 MVA for summer/winter, the POD’s firm capacity is restricted to 150

MVA because the Jasper POD experiences voltage regulation issues when its loading is greater than 150
MVA. As shown in Tables 5 and 6 below, the POD’s firm capacity of 150 MVA were violated in

previous years and is likely to be violated in the near future unless a mitigation measure is considered.

Presently, Jasper supplies 15 kV distribution areas only, as it has no 25 kV transformations.
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2.7 Dome Area

Dome POD went into service
in 1984 and supplies an area
of about 17 sg. km in South
Edmonton. The areas
supplied by Dome include
the  Strathcona Industrial
Park,  South  Edmonton
Common and the Edmonton
Research & Development
Park. Approximately 95% of
these areas are fully
developed. The undeveloped
pockets of land to be serviced
are forecasted to be primarily
commercial or industrial

once developed.
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The POD has two 240/14.4 kV 167 MVA dual secondary winding transformers. The secondary

switchgear is comprised of four buses each with four 15 kV feeder breakers. There are 14 feeder breakers

that have circuits presently connected to them. A single feeder breaker, D14, is available for use to supply

future loads.

While the N-1 transformer capacity is 167/198 MVA in summer/winter, the POD’s firm capacity is

limited to 100 MVA in summer and winter by circuit breakers that are rated 2000 amps. As shown in

Tables 5 and 6 below, the POD’s firm capacity of 100 MV A was violated in previous years and is likely

to be violated in the near future unless a mitigation measure is implemented. Presently, Dome supplies 15

kV distribution areas only, as it has no 25 kV transformations.
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3.0 EDTIDISTRIBUTION PLANNING CRITERIA

3.1  Circuit Loading Policy

Design Load Rating and Emergency Peak Load Rating are two important parameters that EDTI considers

for distribution planning purposes.

. During normal operating condition (N-0), the loading on an EDTI distribution circuit shall not
exceed the circuit’s Design Load Rating, which corresponds to 2/3 of the circuit’s Emergency Peak
Load Rating. For 25 kV distribution feeders, EDTI has set the Design Load Rating to 12 MVA.

. During emergency condition (N-1), the loading on an EDTI distribution circuit shall not exceed the
circuit’s Normal Peak Load Rating for duration of more than three days.

. At no time shall the loading on an EDTI distribution circuit exceed the circuit’s Emergency Peak
Load Rating. For 25 kV distribution feeders, EDTI has set the Emergency Peak Load Rating to
18 MVA.

3.1.1 Design Load Rating

The Design Load Rating is the maximum acceptable distribution circuit load under normal operating
conditions. The Design Load Rating for EDTI’s 25 kV distribution circuits is set to 12 MVA. At 12
MVA, each circuit has reserve capacity to pick up 50% of the load on any adjacent circuit during
contingency situations. In practice, it may be impossible to transfer the entire load on a faulted circuit to
two adjacent circuits, due to circuit configurations, infrastructure limitations and load distributions.
However, if all circuits are tied to two others, the tremendous amount of operational flexibility increases

the probability that the majority of any circuit’s unaffected load will be transferred during contingencies.

3.1.2 Normal Peak Load Rating

The Normal Peak Load Rating is the maximum load a cable can be operated at without reducing its
service life. Normal daily load cycling, peak loading for 8 hours with the average load throughout the day
no more than 75% of the peak ratings, is assumed. If the load criterion is exceeded, the cable will
experience thermal degradation and accelerated cable failure. If loaded to a level between the Design
Load Rating and the Normal Peak Load Rating, it will not be possible to take full advantage of the circuit

load transfer capability to support N-1 contingency conditions.
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3.1.3 Emergency Peak Load Rating

The Emergency Peak Load Rating is the maximum load that EDTI is willing to operate a circuit under an
outage situation when load is transferred from an adjacent circuit that has experienced a contingency. The
Emergency Peak Load Rating for EDTI’s 25 kV distribution circuits is 18 MVA. It is expected that loss
of cable life will occur, which is based upon ”the assumption that the maximum number of emergency
periods will not exceed 3 periods in any 12 consecutive months nor on average of 1 period per year for
the life of the cable. The maximum duration of any one period should not exceed 36 hours.”* If the cable
loading exceeds the Emergency Peak Load Rating, it is expected that the feeder will experience acute
thermal degradation resulting in an accelerated cable failure, ending the asset life of the cable.

3.1.4 Available Tie-away Capacity

The available tie-away capacity for any given circuit is the amount of additional load that the circuit’s two
most lightly loaded ties - under normal operating condition (N-0) - can accommodate without exceeding
their Emergency Peak Load Rating. The Emergency Peak Load Rating for EDTI’s 25 kV distribution
circuits is 18 MVA. Mathematically, the available tie-away capacity for any circuit can be described as:

Available Tie-away Capacity or ATAC = {[18 - Min (4, I, ...1,)] + [18 - Min (I, I,, ... T,.)]1}
With Iy, I, ...1, representing peak load forecast -in MV A- for each of the circuit’s n ties
= If the circuit’s loading is less than or equal to the circuit’s ATAC, then no load at risk exists

= Ifthe circuit’s loading is greater than to the circuit’s ATAC, then load at risk exists

3.2 POD Loading Policy

The Firm Capacity of a POD is an important parameter that EDTI considers for distribution planning
purposes. EDTI defines a POD’s firm capacity as the maximum load that the POD can supply without
overloading any transmission equipment under an N-1 contingency. N-1 contingencies include, but are
not limited to, the loss of a single transmission line supply to a POD or the loss of a single transformer at
a POD. The thermal capability of terminal equipment at the POD may further restrict the firm capacity.

All PODs should operate at or below their firm capacity.

! CSA Standard C68.1 Appendix G, note 3
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40 HISTORICAL AND FORECAST LOAD DEMAND

4.1  Load Forecasting Methodology

EDTI uses a hybrid and multilayered load forecasting methodology that combines economic theory,
statistical techniques and end-use methods to forecast electricity peak demands at the system level, POD
levels and distribution circuit levels. EDTI has determined that load demand in the Edmonton area is
highly sensitive to weather conditions. Furthermore, EDTI found that 98% of growth in non-weather
sensitive load during the period from 2011 to 2016 can be explained by only three parameters that include
gross domestic product (GDP), population growth and housing starts. EDTI’s load forecasting
methodology can be summarized as follows:

= Weather normalization — As electricity peak demands in the Edmonton region are sensitive to
weather conditions, EDTI’s historical peak load demands -both summer and winter- are separated
into two components (weather sensitive load and non-weather sensitive load) using the Jackknife
analysis. Non-weather sensitive peak demands have higher correlation with load growth factors in
the city of Edmonton and they allow for more accurate regression models. Based on the past
seventeen years of daily temperature during system peak, EDTI has determined the 10th, 50th and
90th percentile temperature, which are provided in the table below. EDTI produces a 10th, 50th

and 90th percentile forecast at the system level, POD levels and distribution circuit levels.

Summer Winter
10" percentile 28.3°C -16.4°C
50™ percentile 30.7°C -26.3°C
90™ percentile 34.0°C -32.8°C

= System level load forecasting — Multiple linear regression analysis is deployed to model the
system level coincident load based on historical hourly system loading data, historical and
forecasted GDP for the Edmonton area, historical and forecasted housing starts, historical and

forecasted population growth.
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= POD level coincident and non-coincident peaks — EDTI categorizes each POD as residential,
mixed/commercial, or industrial depending on the POD’s load profile. Residential PODs are the
most sensitive to weather conditions whereas industrial PODs are the least sensitive. Depending
on the type of the POD, weather sensitivity is adjusted and different predictors are used for the
regression analysis. In addition, an area study is performed for each POD to set the upper limit of
load growth and historical growth is examined to validate the regression model. Lastly, any
anticipated load transfers and special loads are included. Coincident peaks are computed from the
POD non-coincident peaks using coincidence factors derived from historical data.

= Circuit level coincident and non-coincident peaks — The POD level non-coincidental peaks are
allocated to each circuit and adjusted based on responsibility factors (circuit’s loading at the time
of the POD’s peak divided by the circuit’s peak demand) to calculate both coincidental and non-
coincidental circuit peak demands. The size of vacant lands, customers’ applications for load
connection and special loads are also considered to refine the forecast.

= The winter/summer power factor recorded at each of the PODs in 2016 is used as the
winter/summer forecast for years 2017 to 2026. While apparent power [MVA] is forecasted using
the methodology described above, active power [MW] is a calculated value that assumes the 2016

power factor.

4.2  Load Forecasting Results

Non-coincident peak load demand for the past five years and the next 10 years are provided in Table 5
and Table 6 for the summer and winter season respectively. POD peak load data, including active power
[MW], apparent power [MVA] and power factor [pf], is provided for North Calder, Poundmaker,
Summerside, East Industrial, Jasper, Petrolia and Dome. Circuit peak load data - in MVA - is provided
only for 25 kV distribution circuits at North Calder, Poundmaker, Summerside and East Industrial.
Highlighted in red are violations of either EDTI’s circuit loading policy or EDTI’s POD loading policy

discussed in section 3.0. Table 5 and Table 6 show only the 25 kV distribution circuits that are in service.

Peak day temperatures -provided in Table 5 and Table 6- correspond to the highest temperatures that were
recorded in the city of Edmonton on the days the various PODs reached their respective seasonal peaks. It

should be noted that two adjacent PODs may reach their respective seasonal peaks on two different days.
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Table 5: Non-Coincident Summer Peak Load Demand (Pre-Mitigation)

Historical Forecast
2012|2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026
Summerside POD N-1 Capacity [MVA] 75.0 | 750 | 75.0 | 750 | 75.0 | 75.0 | 750 | 75.0 | 750 | 75.0 | 75.0 | 750 | 75.0 | 75.0 | 75.0

Summer

Summerside POD [MVA] 321 | 497 | 552 | 64.6 | 664 | 764 | 826 | 891 | 944 | 999 | 1052 | 1001 | 1129 | 1154 | 1178
Summerside POD [MW] 319 49-.-2- ----- f-)-4-.-8“- “é-4-.-2“- "é_G"O 75.9 82.1 88.6 93.8 99.3 104.6 | 108.4 | 112.2 | 114.7 11-7-.-1“
Summerside POD Power Factor 0.991 | 0.990 | 0.992 | 0.994 | 0.094 | 0.994 | 0.994 | 0.994 | 0.994 | 0.094 | 0.994 | 0.994 | 0.904 | 0.994 | 0.994
Peak Day Temperature [*C] 326 | 337 | 312 | 341 | 274 | 340 | 340 | 340 | 340 | 340 | 340 | 340 | 340 | 340 | 340
115U [MVA] 177 | 160 | 197 | 138 | 107 | 134 | 145 | 156 | 166 | 175 | 185 | 192 | 198 | 203 | 207
125U [MVA] 59 | 69 | 76 | 84 | 96 | 120 | 119 | 128 | 136 | 144 | 151 | 157 | 162 | 166 | 169
13U [MVA] ) T T a1z Vs V172 | 265 | 106 | 207 | 228 | 226 | 234 | 240 | 244
145U [MVA] - 1 N T e o0 | e | 10s | 08 | 114 |1t | 123 | 125 | 128
21U [MVA] 04 | 70 |89 103 | 73 |84 | o1 |Toe |10 | 10 | 116 | 120 | 124 | 127 | 130
225U [MVA] T 200 202 |1as 114 131 | 1a1 | 152 | 161 | 171 180 | 186 | 105 | 197 | 201
235U [MVA] . T T es | oa N roe [ 1n7 27 | iz | a2 | 1a | 155 | 164 | 164 | 167
Poundmaker POD N-1 Capacity [MVA] | 75.0 | 75.0 | 75.0 | 750 | 75.0 | 75.0 | 750 | 750 | 750 | 75.0 | 75.0 | 750 | 750 | 750 | 75.0
Poundmaker POD [MVA] T a7 a5 381 | 300 | 460 | 406 | 533 | 556 | 57.9 | 60.0 | 630 | 661 | 69.2 | 723
Poundmaker POD [MW] T 523 {347 373 | 381 | 450 | 485 | 521 | 544 | s66 | 587 | 61.6 | 646 | 67.7 | 707
Poundmaker POD Power Factor o030 [ 0,085 | 0978 [ 0.978 | 0.978 | 0.078 | 0.978 | 0.078 | 0.978 | 0.978 | 0.978 | 0.978 | 0.978 | 0.978
Peak Day Temperature [*C] T 2ra 12 e | 281 | 340 | 340 | 340 | 340 | 340 | 340 | 340 | 340 | 340 | 340
21PM [MVA] 111 | 101 [ 118 | 122 | 72 | 75 | 81 | 88 | 91 | 95 | 99 | 104 | 100 | 114 | 119
22PM [MVA] 80 | 89 | 89 | 93 | 91 | 107 | 115 | 124 | 120 | 135 | 140 | 147 | 154 | 162 | 169
31PM [MVA] 105 | 84 | 95 | 110 | 7.9 | 00 | 108 | 126 | 121 | 126 | 131 | 137 | 144 | 151 | 158 |
32PM [MVA] 82 | 75 | 76 | 81 | 75 | 86 | 93 | 100 | 104 | 108 | 113 | 118 | 124 | 130 | 136
33PM [MVA] : T N T e T roa 1o | 1s | 1zs | 128 | 135 | 140 | 146 | 158 | 160
East Industrial POD N-1 Capacity [MVA] | 63.0 | 63.0 | 63.0 | 63.0 | 63.0 | 63.0 | 63.0 | 630 | 630 | 630 | 630 | 630 | 630 | 630 | 63.0
East Industrial POD [MVA] 506 | 51.6 | 55.6 | 582 | 555 | 58.7 | 603 | 628 | 652 | 676 | 698 | 720 | 744 | 767 | 794 |
East Industrial POD [MW] 472 | 485 | 51.9 | 546 | 521 | 551 | 56.6 | 590 | 612 | 635 | 655 | 676 | 69.9 | 720 | 743
East Industrial POD Power Factor 0.933 | 0.940 | 0.932 | 0.937 | 0.930 | 0.939 | 0.939 | 0.939 | 0.939 | 0.939 | 0.930 | 0.939 | 0.939 | 0.939 | 0.939 |
Peak Day Temperature [°C] 306 | 337 | 203 | 341 | 279 | 340 | 340 | 340 | 340 | 340 | 340 | 340 | 340 | 340 | 340 |
11E [MVA] 75 | 75 | 80 | 69 | 65 | 69 | 74 | 74 | 77 | 79 |82 | 85 | 87 | 90 | 93
12E [MVA] 75 | 89 | 101 | 120 | 101 | 107 | 100 | 115 | 124 | 133 | 141 | 149 | 158 | 166 | 175
13E [WVA] : T I N T o N 7275 77 e0 |83 | 86 | 89 | o1 | 94 |
14E [MVA] 95 | 98 | 106 | 124 | 114 | 121 | 124 | 120 | 134 | 139 | 143 | 148 | 153 | 157 | 162
21E [MVA] 110 | 95 | 104 | 127 | 107 V13 | 17 | 121 | iz2a | 121 | 121 | 121 |22 | 122 | 122
22E [MVA] 122 | 123 | 134 | 125 | 120 | 46 | 48 | 50 | 52 | 54 | 56 | 57 | 59 | 61 | 63
23E [MVA] 53 | 56 | 68 | 70 | 87 | 92 | 94 | 98 | 102 | 106 | 109 | 113 | 116 | 120 | 124
North Calder POD N-1 Capacity [MVA] | 16.9 169 | 169 | 160 | 16.9 | 169 | 169 | 169 | 160 | 16.0 | 16.9
North Calder POD [MVA] 237 217 | 221 | 225 | 220 | 235 | 257 | 241 | 245 | 250 | 254 |
North Calder POD [MW] 218 202 | 205 | 200 | 213 | 216 | 220 | 224 | 228 | 232 | 2356
North Calder POD Power Factor 0.918 0.930 | 0.930 | 0.930 | 0.930 | 0.930 | 0.930 | 0.930 | 0.930 | 0.930 | 0.930
Peak Day Temperature [*C] 326 340 | 340 | 340 | 340 | 340 | 340 | 340 | 340 | 340 | 340
25L [MVA] 12.1 16.8 17.1 17.4 17.8 18.1 18.4 18.7 19.1 19.4 19‘.‘;“
25R [MVA] 101 63 | 64 | 65 | 67 | 68 | 69 | 70 | 71 | 73 | 74
Jasper POD N-1 Capacity [MVA] 150.0 150.0 | 150.0 | 150.0 | 150.0 | 150.0 | 150.0 | 150.0 | 150.0 | 150.0 | 150.0
Jasper POD [MVA] 1702 1410 | 141.8 | 1422 | 1426 | 143.0 | 1433 | 144.7 | 146.2 | 147.7 | 1491
Jasper POD [MW] 158.3 1325 | 133.3 | 133.7 | 134.0 | 134.4 | 134.7 | 136.0 | 137.4 | 138.8 | 1402
Jasper POD Power Factor 0.930 0.940 | 0.940 | 0.940 | 0.940 | 0.940 | 0.940 | 0.940 | 0.940 | 0.940 | 0.940
Peak Day Temperature [*C] 326 340 | 340 | 34.0 | 340 | 340 | 340 | 340 | 340 | 340 | 340
Petrolia POD N-1 Capacity [MVA] 833 833 | 833 | 833 | 833 | 833 | 833 | 833 | 83.3 | 833 | 833
Petrolia POD [MVA] 871 915 | 92.0 | 924 | 930 | 935 | 940 | 945 | 950 | 955 | 960
Petrolia POD [MW] 83.4 888 | 892 | 89.6 | 0.2 | 0.7 | 012 | 017 | 022 | e26 | 931
Petrolia POD Power Factor 0.958 0.970 | 0.970 | 0.970 | 0.070 | 0.970 | 0.970 | 0.970 | 0.970 | 0.970 | 0.970
Peak Day Temperature ['C] | 30.6 340 | 340 | 340 | 340 | 340 | 340 | 340 | 340 | 340 | 340
Dome POD N-1 Capacity [MVA] 100.0 100.0 | 100.0 | 100.0 | 100.0 | 200.0 | 100.0 | 100.0 | 100.0 | 100.0 | 200.0
Dome POD [MVA] 1073 883 | 883 | 883 | 889 | 89.0 | 91.3 | 92.8 | 943 | 957 | 97.0
Dome POD [MW] 99.2 821 | 821 | 821 | 827 | 836 | 849 | 86.3 | 87.7 | 89.0 | 902
Dome POD Power Factor 0.924 0.930 | 0.930 | 0.930 | 0.930 | 0.930 | 0.930 | 0.930 | 0.930 | 0.930 | 0.930
Peak Day Temperature [*C] 280 | 337 | 312 | 341 | 268 | 340 | 340 | 340 | 340 | 340 | 340 | 340 | 340 | 340 | 340
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Table 6: Non-Coincident Winter Peak Demand (Pre-Mitigation)

Historical Forecast

2012|2013 ] 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026
Summerside POD N-1 Capacity [MVA] 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0

Winter

Summerside POD [MVA] 50.9 58,9‘“ -677- ----- 71-1- %9-4 87.8 | 95.0 | 102.4 | 108.6 | 114.8 | 121.0 | 125.4 | 129.9 132.7- -1554-
Summerside POD [MW] 50.8 5&8‘“ -677- ----- 71-0- ;9-4 87.8 | 95.0 | 102.4 | 108.6 | 114.8 | 121.0 | 125.4 | 129.9 132.7- -1é54-
Summerside POD Power Factor 0.998 0,99;3" .1002)10.00.1.0(.30 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 1.000- .lbOO.
Peak Day Temperature [°C] -28.8 -31.%)“ -31-6-3(-)2- --23-9 -32.8 | -32.8 | -328 | -32.8 | -32.8 | -32.8 | -32.8 | -32.8 | -32.8 | --3:28-
118U [MVA] 18.1 19,2“- -12(; ----- ldO ----- il‘l 12.3 13.3 14.3 15.2 16.1 16.9 17.6 18.2 18.6 | -1-90-
12SU [MVA] 6.2 9.2“- -119- ----- 13-2- i2-5 13.8 15.0 16.1 17.1 18.1 19.0 19.7 20.4 20.9 | -2-13-
138U [MVA] - - 7 .19(5 ----- 13‘7 ..... i4’1 15.6 16.9 18.2 19.3 20.4 21.4 22.2 23.0 235 | -2.40-
14SU [MVA] - 7 -—-7-0 ------ 8 4-1 9.3 10.0 10.8 11.4 121 12.7 13.2 13.7 14.0 | -1-43-
21SU [MVA] 115 9.8 | -11(;7-6 ------ 9 1-1 104 11.3 12.2 12.9 13.6 14.3 14.9 15.4 15.7 | -1-61-
22SU [MVA] 14.5 20,7" .143; ..... 11.3 ----- i4.0 155 16.7 18.0 19.1 20.2 21.3 221 22.9 23.3 | .2.38.
238U [MVA] - N 10-0- il-7 12.9 13.9 15.0 15.9 16.8 17.7 18.4 19.0 19.5 | -1-99-
Poundmaker POD N-1 Capacity [MVA] 89.0 | 89.0 | 89.0 89.0 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0 89.0 89.0 | 89.0 | 89.0

Poundmaker POD [MVA] 375 | 36.8 »EWZ “;16.8 444 1| 489 | 528 | 56.7 | 59.1 61.5 63.8 67.7 71.0 743 | 776

Poundmaker POD [MW] | 37.2 | 364 | 36.8 | 40.6 | 443 | 488 | 527 | 6.6 | 59.0 | 61.4 | 637 | 676 [ 70.0 | 742 | 774
Poundmaker POD Power Factor 0.992 | 0.990 | 0.991 | 0.997 | 0.998 | 0.998 | 0.998 | 0.998 ]| 0.998 | 0.998 | 0.998 | 0.998 | 0.998 | 0.998 | 0.998
Peak Day Temperature ['C] | 310 | 211 [ 254 [ -26.3 | -23.9 | 3258 [ -32.8 | -328 | 3258 | -32.8 | -328 | 328 [ -32.8 | -328 | 3258
aemmval T 124 [ 1se | 83 | oo | o7 [ 104 [ 109 [ 1ra | 1ie | 125 [131 | 137 | 143
apmmval T ee | es | e | too | tos | 1re | 125 | 131 | 136 | 141 [ 150 [157 [165 [ 172
siemmval T s [0 [ 115 | es | 106 | 115 | 123 [ 128 [ 134 | 139 | 148 [ 155 | 162 | 169
spmmaval T es [ es | s | e | e | 105 | 1us | e | 128 [ 12 [ 136|122 [1a9 [ 156
A I I I O T e N v e e A R e e

East Industrial POD N-1 Capacity [MVA] | 75.0 | 75.0 | 75.0 | 750 | 75.0 | 75.0 | 75.0 | 75.0 | 75.0 | 75.0 | 75.0 | 75.0 | 75.0 | 75.0 | 75.0

East Industrial POD [MVA] 473 | 520 | 534 | 553 | 542 | 55.8 | 574 | 59.7 | 62.0 | 64.3 | 66.4 | 685 | 708 | 729 | 752
East Industrial POD [MW] 456 | 498 | 511 | 534 | 525 | 541 | 55.7 | 579 | 601 | 624 | 644 | 664 | 68.7 | 707 | 729 |
East Industrial POD Power Factor 0.963 | 0.959 | 0.958 | 0.967 | 0.970 | 0.970 | 0.970 | 0.970 | 0.970 | 0.970 | 0.970 | 0.970 | 0.970 | 0.970 | 0.970
Peak Day Temperature [°C] 16,6 | 251 | 151 | -20.5 | -24.4 | -32.8 | 328 | -32.8 | -32.8 | -32.8 | -32.8 | -32.8 | -32.8 | 328 | -32.8
11E [MVA] 7.0 | 62 | 63 | 66 | 68 | 71 | 73 | 76 | 78

12E [MVA] 8.8 124 | 128 | 133 | 143 | 152 | 160 | 169 | 17.8

13E [MVA] - 75 | 77 | 80| 83 | 86 | 89 | 92 | 95

14E [MVA] 9.8 119 | 122 | 127 | 132 | 137 | 142 | 146 | 151

21E [MVA] 101 106 | 109 | 123 | 123 | 123 | 123 | 113 | 114

22E[MVA] 12.9 50 | 51 | 54 | 56 | 58 | 60 | 61 | 64 | 65 | 67 |

23E [MVA] 6.0 55 6.2 9.1 9.2 9.4 9.7 10.1 | 105 | 10.9 11.2 | 116 | 120 | 123 | 12.7
North Calder POD N-1 Capacity [MVA] 16.9 169 | 169 | 169 | 169 | 169 | 169 | 16.9 | 16.9 | 16.9 169 | 169 | 169 | 169 | 16.9

North Calder POD [MVA] 233 | 100 | 210 | 213 | 223 | 212 [ 216 | 220 | 224 | 228 | 232 | 236 | 2400 | 245 | 240
North Calder POD [MW] | 218 | 189 | 100 | 200 [ 211 | 201 | 205 [ 200 | 212 | 216 | 220 | 224 | 228 [ 232 | 236
North Calder POD Power Factor | 0.936 | 0.949 | 0.950 | 0.943 | 0.048 | 0.948 | 0.048 | 0.048 | 0.948 | 0.048 | 0.048 | 0.948 | 0.948 [ 0.048 | 0.048
Peak Day Temperature [°C] | - 22 | 251|184 | 100 | a7 | 328 | aze | s2s | 328 | 328 | a2s | 328 | 328 | sz | 328
sl val T s e im0 [ 1ss [ 15 [ 1es | 1es [ 171 | 174 | 177 [ ts0 [ 1ie3 | 187 [ 100 [ 103
armval T 51 |55 |57 |58 [ 50 |62 | 63| 64 |65 | 66|68 | 60| 7072|735
Jasper POD N-1 Capacity [MVA] 150.0 | 150.0 | 150.0 | 150.0 | 150.0 | 150.0 | 150.0 | 150.0 | 150.0 | 150.0 | 150.0 | 150.0 | 150.0 | 150.0 | 150.0
Jasper POD [MVA] 1412 | 1208 | 1231 | 1185 | 1206 | 127.5 | 118.3 | 1186 | 118.0 | 119.2 | 1195 | 120.7 | 1200 | 1231 | 1244
Jasper POD [MW] 1352 | 1154 | 118.3 | 1118 | 1153 | 112.3 | 115.1 | 113.4 | 113.7 | 1140 | 1142 | 1154 | 1165 | 117.7 | 1189
Jasper POD Power Factor 0.958 | 0.955 | 0.961 | 0.944 | 0.956 | 0.956 | 0.956 | 0.956 | 0.956 | 0.956 | 0.956 | 0.956 | 0.956 | 0.956 | 0.956 |
Peak Day Temperature [*C] 321 | -30.6 | 27.3 | 261 | -24.4 | -32.8 | -32.8 | 328 | -328 | -32.8 | -32.8 | -32.8 | 328 | 328 | -32.8
Petrolia POD N-1 Capacity [MVA] 989 | 98.9 | 989 | 980 | 989 | 989 | 989 | 989 | 989 | 989 | 989 | 98.0 | 989 | 989 | 989
Petrolia POD [MVA] 000 | 906 | 917 [ o1t [ 906 |ora |oro |924 | oz0 | 954 | 939 | 04 | 9a0 | 954 | 959
Petrolia POD [MW] 885 | 89.0 | 902 | o8 | 891 | 808 | 903 | 0.8 | 913 | 918 | 92.3 | 928 | 933 | 938 | 943 |
Petrolia POD Power Factor 0.983 | 0.983 | 0.984 | 0.986 | 0.083 | 0.983 | 0.983 | 0.983 | 0.983 | 0.983 | 0.083 | 0.983 | 0.983 | 0.983 | 0.983
Peak Day Temperature [°C] 310 | 204 | 16 | 502 | -23.0 | -328 | 328 | 528 | -32.8 | -328 | -328 | -32.8 | -32.8 | -32.8 [ -328
Dome POD N-1 Capacity [MVA] 1000 | 200.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 2000 | 100.0 | 200.0 | 200.0 | 200.0 | 100.0 | 200.0 | 2000
DomePOD [MVA] |67 | 863 | 864 | es6 | 812 | 805 | 80.5 | 05 | 810 | 820 | 832 | sas | 859 | 8.2 | e
Dome POD [MW] 835 | 831 | 834 | 850 | 778 | 771 | 771 | 771 | 776 | 786 | 797 | 810 | 823 | 835 | 847
Dome POD Power Factor | 0.956 | 0.963 | 0.965 [ 0.959 | 0.958 | 0.958 | 0.958 | 0.958 | 0.958 | 0.958 | 0.958 | 0.958 | 0.958 | 0.958 | 0.958
Peak Day Temperature [°C] 310 | 251 | -10.8 | -18.9 | -165 | -32.8 | -32.8 | -328 | -32.8 | -32.8 | -32.8 | -32.8 | -32.8 | -30.8 | -328
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4.3 North Calder POD

North Calder is an AltaLink’s POD. Contractually, EDTI is guaranteed a capacity of only 16.9 MVA
under N-1 condition. As shown in Table 5 and Table 6, EDTI’s load that is supplied from the North
Calder POD has long exceeded the contracted capacity of 16.9 MVA. In summer 2016, EDTI’s drew 21.5
MVA from the North Calder POD. EDTI’s load in the North Calder area is forecasted to reach 25.4 MVA
by summer 2026. Moreover, 25R and 25L are the only two circuits that serve EDTI’s load in the North
Calder area. As shown in Table 5 and Table 6, 25L has long exceeded its design rating of 12 MVA. In
summer 2016, EDTI recorded a peak load of 16.7 MVA on circuit 25L.

4.4 Poundmaker POD

Poundmaker POD is not forecasted to exceed its N-1 transformer supply capability within the next 10
years. However, loading on all existing Poundmaker distribution circuits are forecasted to exceed their
design rating of 12 MVA by winter 2023. In fact, as shown in Table 6, 33PM, 31PM, 22PM, 32PM and
21PM are forecasted to exceed their design rating — for the first time — in winter 2017, 2019, 2019, 2021,
and 2023 respectively. EDTI expects these violations to persist in subsequent years if no action is taken.

45 Summerside POD

Seven of the eight 25 kV feeder breakers at Summerside POD have circuits connected to them. As shown
in Table 6, by summer 2017, load demand at Summerside POD is forecasted to exceed the POD’s N-1
transformer capability. Furthermore, peak load on all Summerside distribution circuits is forecasted to
exceed their design rating of 12 MVA — for the first time — by winter 2021. In fact, in winter 2016
already, three summerside circuits -12SU, 13SU and 22SU- exceeded their design rating of 12 MVA; in
winter 2017, 11SU and 23SU are forecasted to exceed their design rating; in winter 2019, 21SU is
forecasted to exceed its design rating; in winter 2021, 14SU is forecasted to exceed its design rating.

EDT]I expects these violations to persist in subsequent years if no action is taken.
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4.6 East Industrial POD

By summer 2020, load demand at East Industrial POD is forecasted to exceed the POD’s N-1 transformer
capability for the first time. With both Summerside and East Industrial exceeding their N-1 transformer
supply capability, permanent load transfers between the two PODs is not feasible without transmission
and/or distribution development. Moreover, the peak load on all East Industrial distribution circuits - with
exception of 11E - is forecasted to exceed the design rating of 12 MVA by winter 2024. In fact, in winter
2016 already, two of East Industrial distribution circuits -12E and 22E- did exceed their design rating of
12 MVA,; in summer 2017, 14E is forecasted to exceed its design rating; in summer 2019, 21E is
forecasted to exceed its design rating; in winter 2024, 23E is forecasted to exceed its design rating. EDTI

expects these violations to persist in subsequent years if no action is taken.

4.7  Adjacent PODs

Three 15 kV POD:s exist in the vicinity of the areas of interest. These PODs include Jasper, Petrolia and
Dome. As shown in Table 5, Petrolia POD has insufficient capacity. In fact, the loading at Petrolia POD
has long exceeded POD’s N-1 capacity. Dome and Jasper PODs are likely to exceed their respective N-1
capacity by 2026. Nevertheless, any existing available distribution system capacity at either Jasper POD
or Dome POD cannot assist in meeting the new demand for electricity in the south and west Edmonton
areas of interest that are currently supplied from the 25 kV PODs.
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5.0 DISTRIBUTION DEFICIENCY ASSESSMENT

According to EDTI’s circuit loading policy, if a distribution circuit is rendered unavailable, 100% of the
loading on that circuit should be transferable to two adjacent circuits. In this section, each of EDTI’s
distribution circuits in North Calder, Poundmaker, Summerside and East Industrial areas is analyzed in
order to determine the circuit’s available tie-away capacity. Load at risk exists whenever there is
insufficient tie-away capacity on two adjacent circuits. This analysis leverages the tie-away matrix for

each POD that is discussed in section 2.

5.1 North Calder

Tables 7 and 8 present annual peak load forecasts for each of the distribution circuits in the North Calder
area. In addition, the corresponding tie-away capacity and load at risk are provided. Violations of EDTI’s

circuit loading policy are highlighted in red.

Table 7: Summer Load at Risk at North Calder POD (Pre-Mitigation)

Historical Forecast
Summer
2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026
POD Firm Capacity [MVA] 169 | 169 | 169 | 169 | 169 | 169 | 169 | 16.9 | 169 | 169 | 169 | 169 | 16.9 | 16.9 | 16.9
North Calder POD [MVA] 237 | 206 | 223 | 226 | 2103 | 217 | 221 | 225 | 229 | 233 | 237 | 241 | 245 | 250 | 254
Load at Risk [MVA] 6.8 3.7 5.4 5.7 4.4 4.8 5.2 5.6 6.0 6.4 6.8 7.2 7.6 8.1 8.5
Circuit Design Load Rating [MVA] 12.0 | 12.0 | 12.0 | 12.0 | 120 | 120 | 120 | 12.0 | 12.0 | 120 | 120 | 120 | 12.0 | 12.0 | 120

Circuit Emergency Load Rating [MVA] 180 | 180 | 18.0 | 180 | 18.0 | 180 | 18.0 | 18.0 | 180 | 18.0 | 18.0 | 18.0 | 18.0 | 18.0 | 18.0

25L [MVA] 121 14.6 16.9 16.2 16.7 16.8 17.1 17.4 17.8 18.1 18.4 18.7 19.1 19.4 19.7
Available Tie-Away Capacity [MVA] 17.9 214 | 214 | 208 | 209 § 19.0 18.1 17.1 16.4 15.7 15.1 14.3 135 125 11.7
LoadatRikMvAl | 00 | 00 | 00 [ 00| 00 oo | 00| os | e | 2a] 55| aa] 56 ] 60| 60|
25R [MVA] 10.1 5.7 5.7 59 6.0 6.3 6.4 6.5 6.7 6.8 6.9 7.0 7.1 7.3 7.4
Available Tie-Avay Capacity [MVA] | 159 | 125 | 102 | 105 | 102 | 85 | 7.4 | 62 | 53 | 44 | 36 [ 26 | 15 | 04 [ 00
Loadat Risk (MVA] | 00 | 00 | 00 | 00 | 00 oo |00 | os | ta]2a s aa ] s | es |7

November 10, 2017 29



EPCOR Distribution & Transmission Inc. Distribution Deficiency Report - Riverview Service Area

Table 8: Winter Load at Risk at North Calder POD (Pre-Mitigation)

. Historical Forecast

Winter

2012|2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026
POD Firm Capacity [MVA] 169 | 16.9 | 169 | 169 | 16.9 | 16.9 | 169 | 169 | 16.9 | 169 | 169 | 16.9 | 16.9 | 169 | 16.9
North Calder POD [MVA] | 233 | 199 | 210 | 213 | 223 | 212 [ 216 | 220 | 224 | 2258 | 232 | 236 | 2400 | 245 | 249
LoadatRisk [MvA] | 64 | 30 | a1 | aa | sa [ ez | a7 |51 |55 | 5o | es |67 | 71| 76 | 80
Circuit Design Load Rating [MVA] 12.0 | 12.0 | 12.0 | 120 | 120 | 120 | 12.0 | 12.0 | 120 | 120 | 120 | 120 | 22.0 | 12.0 | 120
Circuit Emergency Load Rating [MVA] | 18.0 | 18.0 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 180
25L [MVA] 125 | 144 ]| 150 ] 153 | 158 | 165 | 168 | 171 | 174 | 177 | 180 | 183 | 187 | 19.0 | 193
Available Tie-Away Capacity [MVA] | 12.9 | 225 | 218 | 214 | 201 | 190 | 181 | 171 | 164 | 158 | 151 [ 141 | 133 | 124 [ 115 |
Load at Risk [MVA] 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 1.9 2.9 4.2 5.4 6.6 7.8
25R [MVA] 5.1 5.5 5.7 5.8 5.9 6.2 6.3 6.4 6.5 6.6 6.8 6.9 7.0 7.1 7.3
Load at Risk [MVA] 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 1.9 2.9 4.2 5.4 6.6 7.3

5.2 Poundmaker

Tables 9 and 10 present annual peak load forecasts for each of the distribution circuits in the Poundmaker
area. In addition, the corresponding tie-away capacity and load at risk are provided. Violations of EDTI’s
circuit loading policy are highlighted in red.

Table 9: Summer Load at Risk at Poundmaker POD (Pre-Mitigation)

Historical Forecast

Summer

2012 |1 2013|2014 | 2015|2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026
POD Firm Capacity [MVA] 750 | 750 | 750 | 750 | 75.0 | 75.0 | 75.0 | 75.0 | 75.0 | 75.0 | 75.0 | 75.0 [ 75.0 | 75.0
Poundmaker POD [MVA] 3 N
Loadat Risk [MVA] | 00 | 00 | 00 | 00
Circuit Design Load Rating [MVA] 120 | 120 | 120 | 120 [ 120 [ 120 [ 120 [ 120 [ 120 [ 120 [ 120 [ 120 [ 120 [ 1200 [ 1200
Circuit Emergency Load Rating [MVA] | 18.0 | 18.0 | 18.0 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180
21PM [MVA] 11 | 101 | 113 22| 72 ] 75 [ 81 | 88| 91| o5 | 90 | 104]100] 114]110
Available Tie-Away Capacity [MVA] | 9.8 | 105 | 104 | 90 | 103 | 173 [ 157 [ 142 [ 133 [ 124 | 114 [ 202 [ 90 | 77 | 64 |
LoadatRisk (vvA] | 13 | 00 [ oo [ 23 [ 0o [ oo [ oo | 0o oo | oo | oo oz 1o 7|55
22PM [MVA] 80 | 89 | 89 | 93 | 91 107 [ 115 [ 124 [ 120 [ 135 [ 140 | 147 | 154 | 162 | 169
Available Tie-Away Capacity [MVA] | 17.7 | 22.8 | 227 | 220 | 225 | 211 | 203 | 105 | 1890 | 184 | 178 | 17.2 | 165 | 157 | 150
Loadat Risk [MVA] | 00 | 00 | 00 | 00 | 00 oo | 00| 00| 00| 00| 00| o0 00| 05| 1o
31PM [MVA] 105 | 84 | 95 | 120 | 79 J 100 [ 108 [ 116 | 121 ] 126 | 131 ] 137 | 144 | 151 [ 158
Available Tie-Aay Capacity [MVA] | 16.9 | 184 | 171 | 157 | 213 | 100 | 186 | 172 | 165 | 157 | 148 | 138 | 127 | 116 | 105
Load at Risk [MVA] 00| 00 ] 0o ] 0o 0o oo oo oo oo oo oo oo 7] 35|53
32PM [MVA] 82 | 75 | 76 | 81 | 75 | 86 | 93 [ 100 [ 104 [ 108 [ 123 | 128 | 124 | 130 | 136
Available Tie-Away Capacity [MVA] | 175 | 18.7 | 176 | 15.7 | 200 | 185 | 17.1 | 156 | 148 | 130 | 130 | 116 | 107 | o5 | 83
Loadat Risk (vA] |00 |00 [ oo o0 [ oo oo o0 | oo [ o0 oo | oo o0 |17 ss [ s
33PM [MVA] 92 | 101 | 110|118 123 ] 128 | 133 140 | 146 | 153 | 160
Available Tie-Away Capacity [MVA] | | | | | 200 | 202 | 189 | 175 | 166 | 157 | 147 | 138 | 128 | 121 [ 113
Load at Risk [MVA] 1 |l looloo|oo]oofoo o000 oz] e z2]| 4z
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Table 10: Winter Load at Risk at Poundmaker POD (Pre-Mitigation)

Wint Historical Forecast
inter

2012 | 2013 | 2014 | 2015 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026
POD Firm Capacity [MVA] 89.0 | 89.0 | 89.0 | 89.0 89.0 | 89.0 | 89.0 | 89.0

12.0 | 12.0
Circuit Emergency Load Rating [MVA] 180 | 180 | 18.0 | 180 | 180 | 180 | 180 | 18.0 | 180 | 18.0 | 18.0 | 18.0 | 18.0 | 18.0 | 18.0
21PM [M 9.0 9.7 104 | 109 | 113 | 118

13.1 13.7 14.3

Load at Risk [MVA] 16 | 29 | 41 | oo J oo | oo | o1 | 17 )] 32 ] 48| 73| 94 | 115] 137
22PM [MVA]

Load at Risk [MVA]
31PM [MVA] 115 | 105 | 115 9.8

Load at Risk [MVA] 00| 00 | oo ] 00 oo )] oo ] oo | oo] 10] 25| 49| 68| 88 | 108
32PM [M

A

LoadatRiskMvAL | | 00|

33PM [MVA] 115 12.4 13.4 14.4 15.0 15.6 16.2 17.2 18.1 18.9 19.8
Available T ie-Away Capacity [MVA] (105 | 177 [ 163 | 148 | 137 [ 126 | 115 [ 05| 02 | 83 | 48
Load at Risk [MVA] ] 0.0 0.0 0.0 0.0 1.3 3.0 4.7 6.9 8.9 10.6 | 15.0
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5.3 Summerside

Tables 11 and 12 present annual peak load forecasts for each of the distribution circuits in the

Summerside area. In addition, the corresponding tie-away capacity and load at risk are provided.

Violations of EDTI’s circuit loading policy are highlighted in red.

Table 11: Summer Load at Risk at Summerside POD (Pre-Mitigation)

Historical Forecast
Summer
2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 ]| 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026
POD Firm Capacity [MVA] 75.0 | 75.0 | 75.0 | 75.0 | 75.0 | 750 | 75.0 | 75.0 | 75.0 | 75.0 | 750 | 75.0 | 75.0 | 75.0 | 75.0
Summerside POD [MVA] | 321 | 497 | 552 | 646 | 664 | 764 | 826 | 891 | 944 | 999 | 1052|1001 | 1120 | 1154 [ 1178
Loadat Risk [MVA] | . 00 | 00 | 00 | 00 | 0o |14 | 76 | 1a1 | 104 | 209 | 302 | 341 | 370 | 404 | 228
Circuit Design Load Rating [MVA] 12.0 | 12.0 | 12.0 | 12.0 | 120 | 120 | 12.0 | 12.0 | 120 | 120 | 120 | 12.0 | 12.0 | 12.0 | 120
Circuit Emergency Load Rating [MVA] | 18.0 | 18.0 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180 | 180
11SU [MVA] 177 | 160 | 197 | 138 | 11.7 | 134 | 145 | 156 | 166 | 175 | 185 | 192 | 198 | 203 | 20.7
Available Tie-Avay Capacity [MVA] | 207 | 221 | 195 | 191 | 193 | 167 [ 152 | 135 | 122 [ 108 | 95 [ 85 [ 75 | 69 | 63
Loadat Risk [MVA] | . 00 | 00 | 02 | 00 | 00 |00 |00 | 21 | aa |67 | o0 | 107 | 123 ] 134 | 1aa
12SU [MVA] 5.9 6.9 7.6 8.4 96 | 11.0 | 119 | 128 | 136 | 144 | 151 | 157 | 16.2 | 16.6 | 16.9
Available Tie-Away Capacity [MVA] | 21.3 | 234 | 203 | 187 [ 200 | 184 | 175 | 106 | 154 | 144 | 135 [ 127 | 120 | 123 [ 106
LoadatRiskMVA] | 00 | 00 | 00 | 00 | 00 | 0o | 00 | 22 | 00 | 00| 16| 50| a2 53] 635
13SU [MVA] 134 | 138 | 159 | 172 | 185 | 196 | 20.7 | 21.8 | 22.6 | 23.4 | 24.0 | 244
Available Tie-Away Capacity (MvA] | | | | 95 | 194 | 168 | 153 | 136 | 123 [ 110 | o7 [ 87 [ 76 | 71 | 65
Loadatriskmva] | | T 39 | 00 |00 | 1o | 4o | 73 | o7 | 121|139 | 158 | 160 | 179
14SU [MVA] 7.2 8.3 9.0 9.7 10.3 10.8 114 ] 118 12.3 125 12.8
R N N 287 | 206 | 107 | 187 [ 1790 [ 170 | 161 | 154 | 147 | 122 | 136
Load at Risk [MVA] T T eo oo [ oo | oo oo | oo 00 |00 | 00| 00| 00
21SU [MVA] 9.4 7.0 89 | 103 | 7.3 8.4 9.1 98 | 104 | 210 | 126 | 12.0 | 124 | 127 | 130
Available Tie-Avay Capacity [MVA] | 124 | 131 | 87 | 138 | 192 [ 167 [ 151 | 135 | 121 [ 108 | 95 [ 85 [ 75 | 69 | 63
LoadatRiskMvA] | 00 | 00 | 02 | 00 | 00 | oo | 00 | 00 | 00 [ 02| 21| 35| 49| 58| 67|
22SU [MVA] 200 | 202 | 143 | 124 | 131 | 141 | 152 | 16.1 | 17.1 | 180 | 186 | 193 | 19.7 | 201
Available Tie-Away Capacity (MvA] | | | |- 141 (128 | 92 | 71 [ a8 [ 50 | 11| 00 [ 00| 00| 00 |00
LoadatRiskivval | | ] o2 {00 |39 | 70 104|131 ] 160 180 186 | 193 | 197 | 201"
23SU [MVA] 8.5 94 | 109 | 117 | 127 | 134 | 142 | 149 | 155 | 16.1 | 16.4 | 16.7
|Available Tie-Avay Capacity (MVA] | | | | 88 | 174 | 146 [120 | 111 | o6 | 81 [ 66 | 56 | 44 | 38 | 51 |
Load at Risk [MVA] [ oo 0.0 0.0 0.0 1.6 3.8 6.1 8.3 99 | 11.7 | 126 | 136
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Table 12: Winter Load at Risk at Summerside POD (Pre-Mitigation)

Summerside POD [MVA]

Load at Risk [MVA]

Wint Historical Forecast
inter

2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026
POD Firm Capacity [MVA] 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0

Circuit Design Load Rating [MVA]

Circuit Emergency Load Rating [MVA]

11SU [MVA]

Load at Risk [MVA]

12SU [MVA]

Load at Risk [MVA] 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.4 4.5 6.6 8.5 10.2 11.8 12.9 14.1
13SU [MVA] 19.0 13.7 141 15.6 16.9 18.2 19.3 20.4 21.4 222 23.0 235 24.0
Available Tie-Away Capacity [MVA] | | | 37 | 80 [ 1590 | 138 [ 121 [ w02 | 87 | 71 | 56 | 44 | 33| 25 [ 18
Loadatrik vl | T 153 [ 57 [ oo | s | as | so [ 106 | 1sa | s | s | w07 | 20| 222
14SU [MVA] 7.0 8.4 9.3 10.0 10.8 114 12.1 12.7 13.2 13.7 14.0 14.3
Available Tie-Away Capacity (vvA] | | | | 184 | 107 | 183 | 170 [ 158 [ 148 | 138 | 128 | 129 | 111 | 105 | 08
Load at Risk [MVA] 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.3 2.6 3.5 4.5
21SU [MVA] 115 9.8 11.6 7.6 9.4 10.4 11.3 12.2 12.9 13.6 14.3 14.9 15.4 15.7 16.1
Available Tie-Away Capacity [MVA] | 11.7 | 7.6 | 115 | 128 | 165 | 144 | 127 [ 109 | 04 | 78 | 64 | 52 | a1 | 34 | 27
LoadatRisk [MvA] | 00 | 22 | 01 | 00 | 00 [ oo | 00| 13| a5 | 58| 79| 97 | 113|123 134
22SU [MVA] 145 20.7 14.3 113 14.0 155 16.7 18.0 19.1 20.2 213 221 22.9 233 23.8
Auvailable Tie-Away Capacity [MVA] 12.3 10.2 7.5 WEE 2.8 0.8 0.0 0.0 0.0 0.0 WBT 0.0
Load at Risk [MVA] T 0.0 3.8 8.0 11.5 15.2 18.3 20.2 21.3 22.1 22.9 23.3 23.8
23SU [MVA] 10.0 11.7 12.9 13.9 15.0 15.9 16.8 17.7 18.4 19.0 195 19.9
Available Tie-Away Capacity MVA] | | | |- 107 165 [ 144 [ 127 [ 100 [0 |78 | 64 | 52 [ a1 | 3a | 27
Loadatriskvva]l | | ] oo [ oo oo [ e | e [ es | oo [ s e [ ias [ ea [ v
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54 East Industrial

Tables 13 and 14 present annual peak load forecasts for each of the distribution circuits in the

Poundmaker area. In addition, the corresponding tie-away capacity and load at risk are provided.

Violations of EDTI’s circuit loading policy are highlighted in red.

Table 13: Summer Load at Risk at East Industrial POD (Pre-Mitigation)

Historical Forecast

Summer

2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026
POD Firm Capacity [MVA] 63.0 | 63.0 | 63.0 | 63.0 | 63.0 | 63.0 | 63.0 | 63.0 | 63.0 | 63.0 | 63.0 | 63.0 | 63.0 | 63.0 | 63.0
East Industrial POD [MVA] | 506 | 51.6 | 556 | 58.2 | 555 | 58.7 | 60.3 | 628 | 652 | 676 | 698 | 720 | 744 | 767 | 790
Loadat Risk [MVA] | . 00 | 00 | 00 | 00 | 00 |00 | 0o |00 | 22| 46| 6s | 00 | 114|127 161
Circuit Design Load Rating [MVA] 12.0 | 12.0 | 12.0 | 120 | 120 | 120 | 12.0 | 12.0 | 120 | 120 | 120 | 12.0 | 12.0 | 12.0 | 120
Circuit Emergency Load Rating [MVA] | 18.0 | 18.0 | 180 | 18.0 | 180 | 180 | 180 | 180 | 180 [ 180 | 180 | 180 | 180 | 180 | 180"
11E[MVA] 75 75 8.0 6.9 6.5 6.9 7.1 7.4 7.7 7.9 8.2 8.5 8.7 9.0 9.3
Available Tie-Away Capacity [MVA] | 188 | 209 | 188 | 163 | 166 | 201 | 195 | 189 | 187 | 185 | 183 [ 182 | 170 [ 177 [ 175~
LoadatRiskMvA] | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00 | 00| 00| 00 | 00| 00"
12E[MVA] 75 89 | 101 | 1129 | 10.1 | 10.7 | 120 | 115 | 12.4 | 133 | 141 | 149 | 158 | 16.6 | 175
Available Tie-Away Capacity [MVA] | 12.7 | 12.4 | 112 | 110 | 93 | 198 | 194 | 187 | 181 | 17.4 | 168 | 161 | 155 | 149 | 142
LoadatRisk [MVA] | 00 | 00 | 00 | 09 | 08 | 00| 00| 00| 00| 00|00 0ofos] 17|33
13E[MVA] 7.0 7.2 75 7.7 8.0 8.3 8.6 8.9 9.1 9.4
Available Tie-Away Capacity [MVA] | 23.2 | 215 | 194 | 176 | 201 | 185 | 17.6 | 165 | 155 | 146 | 137 | 129 | 121 [ 125 | 108
Loadat Risk [MVA] " | oo | 00 ] 00 | 00| 00 | oo | 0o 00| 0o 0o 0o 00 00| 00] 00
14E[MVA] 9.5 98 | 106 | 11.4 | 114 | 121 | 124 | 129 | 134 | 139 | 143 | 148 | 153 | 157 | 16.2
Available Tie-Away Capacity [MVA] | 127 | 124 | 112 | 120 | 93 | 108 [ 194 [ 187 | 181 | 174 | 168 [ 161 | 155 | 149 [ 142"
LoadatRiskMVA] | 00 | 00 | 00 | 04 | 21 | oo | 00| 0o | 0o ] 00| 00 00 ] 00| o8] 20"
21E[MVA] 11.9 | 95 | 104 | 127 | 107 | 113 | 12.7 | 121 | 121 | 122 | 122 | 121 | 122 | 122 | 122
Available Tie-Away Capacity [MVA] 105 | 105 | 10.0 | 111 | 115 | 11.1 | 109 | 106 | 103 | 101 | 9.8 9.5 9.3 9.0 8.7
LoadatRiskMvA] | 14 | 00 | o4 | 16 | 00 | o2 |08 | 15 | 18| 20 23| 26| 20 [ 32 ] 35
22E[MVA] 122 | 123 | 134 | 125 | 11.0 | 46 4.8 5.0 5.2 5.4 5.6 5.7 5.9 6.1 6.3
Available Tie-Away Capacity [MVA] | 10.5 | 105 | 100 | 111 | 115 | 111 | 109 | 106 | 103 | 101 | 98 | o5 | 93 | 90 | 87
LoadatRisk [MVA] | 17 | 18 | 3a | 14 ] 00 | 00| 00 | 00| 00| 0o | 00| 00| 00 00 00
23E[MVA] 5.3 5.6 6.8 7.0 8.7 9.2 9.4 9.8 | 102 | 106 | 109 | 11.3 | 116 | 120 | 124
Available Tie-Away Capacity [MVA] 301 | 201 | 284 | 201 | 205 | 221 | 217 | 211 | 159 | 201 | 195 | 189 | 184 | 179 | 173 ]
f&mm‘imww 0.0 0.0 00 | 00 | 0o | 00 | 00 0.0 0.0 0.0 00 | 00 | 0o | 00 | 00
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Table 14: Winter Load at Risk at East Industrial POD (Pre-Mitigation)

. Historical Forecast

Winter

2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026
POD Firm Capacity [MVA] 750 | 75.0 | 75.0 | 750 | 75.0 | 750 | 75.0 | 750 | 75.0 | 75.0 | 75.0 | 75.0 | 75.0 | 75.0 | 75.0
East Industrial POD [W | 473 | 520 | 53.4 | 553 | 542 | 558 | 574 | 59.7 | 620 | 643 | 66.4 | 685 | 708 | 720 | 752
Load at Risk [MVX]TW 0.0 0.0 00 | 00 | 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 | 02
Circuit Design Load Rating [MVA] 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 120 | 12.0 | 120 | 12.0 | 120
Circuit Emergency Load Rating [MVA] | 18.0 | 18.0 | 180 | 180 | 180 | 180 | 180 | 180 | 180 [ 180 | 180 | 180 | 180 | 180 | 180
11E[MVA] 7.0 6.6 6.9 5.8 6.0 6.2 6.3 6.6 6.8 7.1 7.3 7.6 7.8 8.0 8.3
| Available Tie-Away Capacity [MVA] | 199 | 203 | 196 | 160 | 165 | 204 | 200 | 193 | 101 | 189 | 187 | 186 | 182 | 181 [ 179 |
Loadat Risk [MVA] | . 00 | 00 | 00 | 00 | 00 |00 | 00 | 00| 00 | 00| 00| 00| 00 ] 00| 00
12E[MVA] 8.8 98 | 111 | 116 | 121 | 124 | 128 | 133 | 143 | 152 | 160 | 169 | 178 | 187 | 19.6

125 | 118 | 89 | 199 | 193 | 186 | 179 | 172 | 165 | 159 | 152

Load at Risk [MVA] 00 | 00 | 00 | 27 | 00 |00 | 00| 00| 00| 00| 01|17 ]33] 48| 64
13E[MVA] 6.9 7.3 7.7 8.0 8.3 8.6 8.9 9.2 9.5 98 | 101
Available Tie-Away Capacity Mval | | | | |" 184 | 173 163 [ 150 [ 141 [ 130 [ 121 | 112 | 103 | 97 | 90
LoadatRiskivval | T o0 f oo | o0 | oo | 00 |00 [ oo | 00 o0 |01 |11
14E[MVA] 9.8 98 | 107 | 11.4 | 116 | 129 | 122 | 127 | 132 | 137 | 141 | 146 | 151 | 155 | 16.0
Available Tie-Away Capacity [MVA] | 12.0 | 125 | 118 | 89 | 109 | 193 | 186 | 179 | 172 | 165 [ 150 | 152 | 145 | 139 | 132
Load at Risk [MVA] 0.0 0.0 0.0 2.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 1.6 2.8
21E[MVA] 101 | 102 | 102 | 109 | 103 | 106 | 209 | 12.3 | 123 | 123 | 123 | 113 | 11.4 | 114 | 114
Available Tie-Away Capacity [MVA] | 11.0 | 11.4 | 111 | 122 | 120 | 118 | 107 | 114 | 112 | 109 | 107 | 104 | 102 [ 100 | 07~
Loadat Risk [MVA] | 00 | 00 | 00 | 00 | 00 |00 | 0o | 00| o1 [ 04| os |00 | 12 ] 1a| 17
22E[MVA] 129 | 13.0 | 134 | 139 | 122 | 50 5.1 5.4 5.6 5.8 6.0 6.1 6.4 6.5 6.7
Available Tie-Away Capacity [MVA] 110 | 124 | 121 | 122 | 120 | 128 | 1.7 | 124 | 122 | 109 | 107 | 104 | 202 | 100 | 97
Load at Risk [MVA] 1.9 1.6 2.3 1.7 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
23E[MVA] 6.0 55 6.2 9.1 9.2 9.4 97 | 201 | 105 | 109 | 122 | 126 | 12.0 | 123 | 127
Available Tie-Away Capacity [MVA] | 228 | 202 | 184 | 188 | 231 | 225 | 220 | 214 [ 209 | 203 | 108 [ 102 | 187 | 182 | 176
LoadatRiskMVA] | 00 | 00 | 00 | 00 | 00 | 0o | 00 | 00 | 00 | 00| 00| 00| 00| 00| 00"

55  Summary of Load at Risk

If no action is taken, it is forecasted that up to 196 MVA of distribution load will be at risk by winter

2026. The breakdown of load at risk by POD and by year is provided in Table 15. All shown quantities

are in MVA.

Table 15: Summary of Load at Risk by POD (Pre-Mitigation)

Substation Season| 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026
. S 0 0 0 4 0 4 9 21 29 39 51 60 68 74 79
Summe rside W 0 4 16 6 4 10 20 37 51 65 78 89 100 107 114
S 1 0 1 2 0 0 0 0 0 0 0 0 7 14 23

Poundmaker w 0 2 3 4 0 0 0 0 3 8 15 24 33 42 54
) S 3 2 4 4 3 0 1 2 2 2 2 3 3 6 9

Bast Industrial == 2 2 2 7 0 0 0 0 0 0 1 3 5 8 12
S 7 4 5 6 4 5 5 6 6 6 7 9 11 14 15

North Calder W 6 3 4 4 5 4 5 5 6 6 6 8 11 13 15
S 11 6 11 16 7 9 15 28 36 47 60 71 90 | 108 | 126

Total w 8 11 25 21 9 14 25 42 60 80 99 | 124 | 149 | 170 | 196
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Of the 196 MVA of distribution load forecasted to be at risk by winter 2026, 9 MV A was at risk in 2016
and 80 MVA is forecasted to be at risk by 2021.

196 MVA divided by 12 MVA equates to 16; 12 MVA being the Design Load Rating for EDTI’s 25 kV
distribution circuits. This is a top-down approach for determining the number of distribution circuits
required to alleviate all load at risk described in Tables 7 to 14. Hence, up to 16 new distribution circuits
may be required by 2026.

A more practical approach or bottom-up approach consists in gradually adding new distribution circuits as
load at risk emerges. As outlined below, the gradual addition of 14 new distribution circuits —starting in
2018- can be effective in maintaining all 25 kV distribution circuits -in the areas of interest- below their
Design Load Rating of 12 MVA up to 2026.

1. Add a new circuit in 2018 to offload 12SU

2. Add a new circuit in 2018 to offload 32PM

3. Add a new circuit in 2018 to offload 22PM and 25L
4. Add a new circuit in 2019 to offload 13SU

5. Add a new circuit in 2019 to offload 14SU, 22SU and 23SU
6. Add a new circuit in 2020 to offload 33PM

7. Add a new circuit in 2020 to offload 31PM

8. Add a new circuit in 2021 to offload 22RV

9. Add a new circuit in 2021 to offload 11SU

10. Add a new circuit in 2021 to offload 21SU and 12E
11. Add a new circuit in 2021 to offload 12E and 14E

12. Add a new circuit in 2022 to offload 22SU and 23SU
13. Add a new circuit in 2023 to offload 22PM and 24PM

14. Add a new circuit in 2026 to offload 23E
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6.0 SOLUTION ALTERNATIVES

The distribution deficiency assessment in section 5 has demonstrated the need for fourteen 25 kV
distribution feeders to meet the distribution capacity requirements for South and West Edmonton over the
next 10 years. Given that four 25 kV feeder breakers are currently available for use at existing EDTI’s
PODs - 3 feeder breakers at Poundmaker POD (23PM, 24PM, and 34PM) and 1 feeder breaker at
Summerside POD (24SU) - a balance of ten new 25 kV feeder breakers is required. According to load
forecast tables for alternatives 4, 5, 6 and 7 provided in sections 9.7 and 9.8, 24SU, 23PM, 24PM, and
34PM will serve the same load in all the alternatives considered. Hence, the distribution feeder lengths
and the associated costs for the 24SU, 23PM, 24PM and 34PM distribution feeders will not differ
between the alternatives. Therefore, 24SU, 23PM, 24PM and 34PM are not relevant for the comparative

evaluation of the alternatives.

To obtain the balance of ten 25 kV feeder breakers, the following solution alternatives were explored:

6.1 Alternative |

This alternative adds no distribution capacity to the south and west Edmonton areas. It consists in
transferring load between existing distribution circuits. While the areas of interest are surrounded by 15
kV distribution circuits, it is not possible to create distribution ties between 15kV and 25 kV circuits to
alleviate the 25 kV circuits overloading for either future growth or emergency operation. As demonstrated
in section 5, there is not enough available 25 kV distribution circuit capacity at North Calder,
Poundmaker, Summerside and East Industrial PODs to serve the existing and forecasted demand for
electricity in South and West Edmonton. While four feeder breakers are currently available for use (3
breakers at Poundmaker and 1 breaker at Summerside), the distribution deficiency assessment of section 5
has demonstrated that a total of 14 circuits would be required to satisfy EDTI distribution capacity
requirements over the next 10 years. Hence, a deficit of 10 feeder breakers exists, which makes this
alternative technically unacceptable. Given that this alternative is not a viable distribution solution, EDTI

does not consider further economic assessment, including distribution cost estimates, to be of value.
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6.2 Alternative 11

As demonstrated in section 5, a minimum of 10 new distribution circuits is required over the next 10
years to meet the distribution capacity needs in the south and west Edmonton areas. Under this
alternative, 6 of the 10 new distribution circuits will originate from an expanded Petrolia POD and the

other 4 distribution circuits will originate from a future South East POD.

EDTI TFO sizes its transformers based on their ability to serve all substation load under an N-1
contingency of a transformer. For the expanded Petrolia substation, it means that two transformers would
be needed. Each transformer should be capable of serving all 8 feeders, given a diversity factor of 0.78;
this means that each transformer should have a minimum rating of 75 MVA. EDTI TFO notes that its
power transformers have an average life of 50 years; therefore, EDTI requests that provisions be made to
enable the connection of 8 feeders in the medium term at the expanded Petrolia substation. EDTI DFO
foresees that these feeders will eventually be loaded to their design rating of 12 MVA each. In fact,
Southwest Edmonton is the fastest growing part of the City of Edmonton, with an annual average load
growth rate of more than 10% over the past 5 years. As a result, EPCOR DFO foresees a need for 8

feeders in southwest Edmonton in the medium term.

Petrolia POD presently has 15 kV distribution supplies with no 25 kV transformations. This alternative
consists of a new 25 kV supply from existing Petrolia POD (816S), which would include two 240/25 kV
45/60/75 MVA transformers, two new 25 kV distribution circuits in 2019, two new 25 kV distribution
circuit in 2020, one new circuit in 2021 and one new 25 kV distribution circuit in 2022. In addition, this
alternative requires a new South East POD in 2021, which would include two new 240/25 kV 45/60/75
MVA transformers, three new 25 kV distribution circuits in 2021 and one new 25 kV distribution circuit
in 2026.

This alternative adds 300 MVA of distribution capacity to the south and west Edmonton areas.
Furthermore, this alternative makes use of the four existing feeder breakers at Summerside POD (24SU)
and Poundmaker POD (23PM, 24PM and 34PM). The 25 kV distribution circuits 24SU, 23PM, 24PM

and 34PM will be added respectively in 2018, 2018, 2018, and 2023.

Table 16 summarizes the transmission and distribution requirements and concerns for this alternative. The

list of facilities was completed in consultation with EDTI TFO.
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Table 16: Alternative 2 - Summary of Transmission and Distribution Requirements and Concerns

Alternative #2:
» Upgrade Petrolia Substation (2019)
» New South East Substation (2021)

Transmission

Transformers

Description Number
75 MVA, 240/25 kV LTC transformer (Petrolia) 2
75 MVA, 240/25 kV LTC transformer (South East) 2

Transmission lines

Description Length (km)
240 kV line (Petrolia) 0
In/Out 240 kV line (South East) ~0.4
Breakers
Description Number
240 kV bus-tie breaker 6
(Petrolia x2, South East x4)
25 kV transformer breaker 4
(Petrolia x2, South East x2)
25 kV feeder breaker 16
(Petrolia x8, South East x8)
25 kV bus-tie breaker 4
(Petrolia x2, South East x2)
25 kV bus-coupler breaker 4
(Petrolia x2, South East x2)
Distribution
Circuits
Number & Description Total Length (km)
Ten (10) new underground 25 kV distribution circuits
planned in the next 10 years 97
(Petrolia POD x6, South East POD x4)

Operational/construction/other limitations
1. Land availability: Additional land would be required for substation

extension. It is impossible to secure the necessary land due to

significant social impact, as described on page 40

A new 25 kV medium voltage switchgear building is required

3. Constructability challenges: finding alignments for 6 new circuits -
from Petrolia POD - running through a mature, already utility
congested residential area would be extremely challenging and
costly

N
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The area surrounding Petrolia POD is already largely developed with residential subdivisions and park
areas. EDTI TFO has reviewed the transmission work that would be required to implement this solution

and EDTI has identified concerns relating to social impacts and impacts on the environment:

= EDTI has significant concerns related to the social impacts of expanding the Petrolia POD.
Specifically, there is insufficient space at the Petrolia POD to install the equipment required to
complete this alternative, therefore this alternative would require expansion of the Petrolia POD
to accommodate new transmission equipment. The Petrolia POD is surrounded to the North and
West by a berm that separates it from a residential area, to the south by an AltaLink transmission
line, and to the west by an urban park, including a community park and baseball diamond. As
such, the only possible way to expand the POD would be to the east, which will directly and
adversely affect local residents due to the loss of the community park. This is a significant social
impact that EDTI does not consider acceptable given the availability of alternatives with minimal

or no social impacts.

= Groundwater at some areas within and around the Petrolia POD has been found to be
contaminated with hydrocarbons due to a transformer spill in the early 1980s. EDTI is currently
investigating the extent of this contamination through delineation, and is not certain of the full
extent of the contamination. EDTI cannot construct an extension of the Petrolia POD if it would

interfere with the future management of this contamination.

Based on this, EDTI TFO does not consider this alternative to be a viable solution due to the social
impacts that would result from expanding the POD into a community park and baseball diamond. Given
that this is not a viable transmission solution, EDTI does not consider further economic assessment,
including further feasibility assessment of distribution circuit constructability in a fully developed
neighborhood, or development of transmission or distribution cost estimates, to be an efficient use of

resources.
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6.3 Alternative 111

As demonstrated in section 5, a minimum of 10 new distribution circuits is required over the next 10
years to meet the distribution capacity needs in the south and west Edmonton areas. Under this
alternative, 6 of the 10 new distribution circuits will originate from an expanded Jasper POD and the other

4 distribution circuits will originate from a future South East POD.

EDTI TFO sizes its transformers based on their ability to serve all substation load under an N-1
contingency of a transformer. For the expanded Jasper substation, it means that two transformers would
be needed. Each transformer should be capable of serving all 8 feeders, given a diversity factor of 0.78;
this means that each transformer should have a minimum rating of 75 MVA. EDTI TFO notes that its
power transformers have an average life of 50 years; therefore, EDTI requests that provisions be made to
enable the connection of 8 feeders in the medium term at the expanded Jasper substation. EDTI DFO
foresees that these feeders will eventually be loaded to their design rating of 12 MVA each. In fact,
Southwest Edmonton is the fastest growing part of the City of Edmonton, with an annual average load
growth rate of more than 10% over the past 5 years. As a result, EPCOR DFO foresees a need for 8

feeders in southwest Edmonton in the medium term.

Jasper POD presently has 15 kV distribution supplies with no 25 kV transformations. This alternative
consists of a new 25 kV supply from existing Jasper POD (E805S), which would include two 240/25 kV
45/60/75 MVA transformers, two new 25 kV distribution circuits in 2019, two new 25 kV distribution
circuit in 2020, one new circuit in 2021 and one new 25 kV distribution circuit in 2022. In addition, this
alternative requires a new South East POD in 2021, which would include two new 240/25 kV 45/60/75
MVA transformers, three new 25 kV distribution circuits in 2021 and one new 25 kV distribution circuit
in 2026.

This alternative adds 300 MVA of distribution capacity to the south and west Edmonton areas.
Furthermore, this alternative makes use of the four existing feeder breakers at Summerside POD (24SU)
and Poundmaker POD (23PM, 24PM and 34PM). The 25 kV distribution circuits 24SU, 23PM, 24PM

and 34PM will be added respectively in 2018, 2018, 2018, and 2023.

Table 17 summarizes the transmission and distribution requirements and concerns for this alternative. The

list of facilities was completed in consultation with EDTI TFO.
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Table 17: Alternative 3 — Summary of Transmission and Distribution Requirements and Concerns

Alternative #3:
» Upgrade Jasper Substation (2019)
» New South East Substation (2021)

Transmission

Transformers

Description Number
75 MVA, 240/25 kV LTC transformer (Jasper) 2
75 MVA, 240/25 kV LTC transformer (South East) 2

Transmission lines

Description Length (km)
240 kV line (Jasper) 0
In/Out 240 kV line (South East) ~0.4
Breakers
Description Number
240 kV bus-tie breaker 5
(Jasper x2, South East x4)
25 kV transformer breaker 4
(Jasper x2, South East x2)
25 kV feeder breaker 16
(Jasper x8, South East x8)
25 kV bus-tie breaker 4
(Jasper x2, South East x2)
25 kV bus-coupler breaker 4
(Jasper x2, South East x2)
Distribution
Circuits
Number & Description Total Length (km)
Ten (10) new underground 25 kV distribution circuits
planned in the next 10 years 162
(Jasper POD x6, South East POD x4)

Operational/construction/other limitations
1. Land availability: Additional land would be required for substation

extension. It is impossible to secure the necessary land at a

reasonable cost, as described on page 43

A new 25 kV medium voltage switchgear building is required

3. Constructability challenges: finding alignments for 6 new circuits —
from Jasper POD - running through mature congested neighborhoods
would be challenging and costly

4. Technical challenges: The long circuits for this alternative pose
protection, safety, voltage management, distribution line losses and
reliability challenges

N
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The area surrounding Jasper POD is already largely developed with commercial businesses and City
infrastructure. EDTI TFO has reviewed the transmission work that would be required to implement this

solution, and has identified the following concerns:

= There is insufficient space at the Jasper POD to install the equipment required to complete this
alternative, therefore this alternative would require expansion of the Jasper POD to accommodate

new transmission equipment

= The Jasper POD is bordered to the east, south and west by City of Edmonton roads (170 St, 105
Ave and 172 St, respectively), and to the North by several commercial businesses (Kal Tire, and
another multi-unit commercial structure). As a result, EDTI TFO considers that these lands are
not available for expansion of the Jasper POD

Based on this, EDTI TFO does not consider this alternative to be a viable solution due to insufficient
space in and around the Jasper POD to accommodate the transmission portion of this alternative. Given
that this is not a viable transmission solution, EDTI does not consider further economic assessment,
including further feasibility assessment of distribution circuit constructability in a fully developed
neighborhood, or development of transmission or distribution cost estimates, to be an efficient use of

resources.
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6.4 Alternative IV

As demonstrated in section 5, a minimum of 10 new distribution circuits is required over the next 10
years to meet the distribution capacity needs in south and west Edmonton areas. Under this alternative, 4
of the 10 new distribution circuits will originate from an expanded Summerside POD, another 4
distribution circuits will originate from a future South East POD and the remaining 2 distribution circuits

will originate from an expanded Poundmaker POD.

EDTI TFO sizes its transformers based on their ability to serve all substation load under an N-1
contingency of a transformer. Currently, the Summerside and Poundmaker PODs are equipped with two -
240/25 kV 45/60/75 MVA - transformers each. The need for 4 new distribution circuits at the expanded
Summerside POD and 2 new distribution circuits at the expanded Poundmaker POD means that the
Summerside POD and the Poundmaker POD require one additional transformer of the same size as their
existing transformers. EDTI TFO notes that its power transformers have an average life of 50 years;
therefore, EDTI requests that provisions be made in the medium term to enable the connection of 4
feeders at the expanded Summerside substation and 4 feeders at the expanded Poundmaker substation.
EDTI DFO foresees that these feeders will eventually be loaded to their design rating of 12 MVA each. In
fact, Southwest Edmonton is the fastest growing part of the City of Edmonton, with an annual average
load growth rate of more than 10% over the past 5 years. As a result, EPCOR DFO foresees a need for 8

feeders in the medium term.

This alternative requires a new 25 kV supply from the existing Summerside POD, which would include a
third 240/25 kV 45/60/75 MVA transformer (TX3), two new 25 kV distribution circuits in 2019, one new
circuit in 2021 and one new 25 kV distribution circuit in 2022. All four circuits from TX3 would need to
be routed west to serve the area located between the North Saskatchewan River to the west, north-west
and south-west, Anthony Henday (ring road/TUC) to the north, north-east, and the City’s boundary to the
south and 127 Street to the east.

In addition, this alternative requires a new 25 kV supply from the existing Poundmaker POD, which
would include a third 240/25 kV 45/60/75 MVA transformer and two new 25 kV distribution circuits in
2020. These new circuits routed south to serve the area located between the North Saskatchewan River to
the east, Anthony Henday (ring road/TUC) and 45 Avenue to the north, and the City’s boundary to the

west and south.
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Moreover, this alternative requires a new South East POD in 2021, which would include two 240/25 kV
45/60/75 MVA transformers, three new 25 kV distribution circuits in 2021 and one new 25 kV
distribution circuit in 2026. The new South East POD is presented here as a solution alternative for
addressing the growing load demand in the south east part of Edmonton. The South East POD and other
possible alternatives will be discussed in a separate distribution deficiency report, which EDTI plans to
submit to the AESO at a future date.

This alternative adds 300 MVA of distribution capacity to the south and west Edmonton areas.
Furthermore, this alternative makes use of the four existing feeder breakers at Summerside POD (24SU)
and Poundmaker POD (23PM, 24PM and 34PM). The 25 kV distribution circuits 24SU, 23PM, 24PM
and 34PM will be added respectively in 2018, 2018, 2018, and 2023.

Table 18 summarizes the transmission and distribution requirements and concerns for this alternative. The

list of facilities was completed in consultation with EDTI TFO.
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Table 18: Alternative 4 - Summary of Transmission and Distribution Requirements and Concerns

Alternative #4:
» Upgrade Summerside Substation (2019)
» Upgrade Poundmaker Substation (2019)
» New South East Substation (2021)

Transmission

Transformers
Description Number
75 MVA, 240/25 kV LTC transformer (Summerside) 1
75 MVA, 240/25 kV LTC transformer (Poundmaker) 1
75 MVA, 240/25 kV LTC transformer (South East) 2

Transmission lines

Description Length (km)
In/Out 240 kV line (South East) ~0.4
Breakers

Description Number

240 kV bus-tie breaker

(Summerside x1, Poundmaker x1, South East x4) 6
25 kV transformer breaker 4
(Summerside x1, Poundmaker x1, South East x2)
25 kV feeder breaker 16
(Summerside x4, Poundmaker x4, South East x8)
25 kV bus-tie breaker 5
(Summerside x1, Poundmaker x2, South East x2)
25 kV bus-coupler breaker 3
(Poundmaker x1, South East x2)
Distribution

Circuits

Number & Description Total Length (km)
Ten (10) new underground 25 kV distribution circuits
planned in the next 10 years 97
(Summerside x4, Poundmaker x2, South East x4)

Operational/construction/other limitations

As shown in Tables 27 and 29, two of the four feeder breakers being
requested at Poundmaker POD (not the existing unused feeder breakers
23PM, 24PM, and 34PM) are unlikely to be used within the next 10 years
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6.5 Alternative V

As demonstrated in section 5, a minimum of 10 new distribution circuits is required over the next 10
years to meet the distribution capacity needs in the south and west Edmonton areas. Under this
alternative, 6 of the 10 new distribution circuits will originate from the proposed Riverview POD and the

remaining 4 distribution circuits will originate from an expanded Summerside POD.

EDTI TFO sizes its transformers based on their ability to serve all substation load under an N-1
contingency of a transformer. For the Riverview substation, it means that two transformers would be
needed. Each transformer should be capable of serving all 8 feeders, given a diversity factor of 0.78; this
means that each transformer should have a minimum rating of 75 MVVA. EDTI TFO notes that its power
transformers have an average life of 50 years; therefore, EDTI requests that provisions be made to enable
the connection of 8 feeders in the medium term at the Riverview substation. EDTI DFO foresees that
these feeders will eventually be loaded to their design rating of 12 MVA each. In fact, Southwest
Edmonton is the fastest growing part of the City of Edmonton, with an annual average load growth rate of
more than 10% over the past 5 years. As a result, EPCOR DFO foresees a need for 8 feeders in southwest

Edmonton in the medium term.

This alternative consists of a new Riverview POD with two 240/25 kV 45/60/75 MVA transformers, two
new 25 KV distribution circuits in 2019, two new 25 kV distribution circuits in 2020, one new circuit in
2021 and one new 25 kV distribution circuit in 2022. Two of the eight Riverview feeders will not be
needed until after the 10-year forecast that is included in the DDR; therefore, the need for these two

feeders is not reflected in the load tables.

In addition, this alternative requires a new 25 kV supply from the existing Summerside POD, which
would include one 240/25 kV 45/60/75 MV A transformer, three new 25 kV distribution circuits in 2021

and one new 25 KV distribution circuit in 2026.

This alternative adds 225 MVA of distribution capacity to the south and west Edmonton areas.

Furthermore, this alternative makes use of the four existing feeder breakers at Summerside POD (24SU)

and Poundmaker POD (23PM, 24PM and 34PM). The 25 kV distribution circuits 24SU, 23PM, 24PM
and 34PM will be added respectively in 2018, 2018, 2018, and 2023.
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Table 19 summarizes the transmission and distribution requirements and concerns for this alternative. The

list of facilities was completed in consultation with EDTI TFO.

Figure 2: Alternative V - Proposed Service Areas for South and West Edmonton
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Table 19: Alternative 5 - Summary of Transmission and Distribution Requirements and Concerns

Alternative #5:
» New Riverview Substation (2019)

» Upgrade Summerside Substation (2021)

Transmission

Transformers

Description Number
75 MVA, 240/25 kV LTC transformer (Riverview) 2
75 MVA, 240/25 kV LTC transformer (Summerside) 1
Transmission lines

Description Length (km)
In/Out 240 kV line (Riverview) ~0.4
Breakers

Description Number
240 kV bus-tie breaker 5
(Riverview x4, Summerside x1)
25 kV transformer breaker 3
(Riverview x2, Summerside x1)
25 kV feeder breaker 12
(Riverview x8, Summerside x4)
25 kV bus-tie breaker 3
(Riverview x2, Summerside x1)
25 kV bus-coupler breaker 2

(Riverview x2)

Distribution

Circuits

Number & Description

Total Length (km)

Ten (10) new underground 25 KV distribution circuits
planned in the next 10 years
(Riverview x6, Summerside x4)

72

Operational/construction/other limitations

1. Four of the six Riverview circuits require a river crossing
2. There are no spare breakers for the future needs of South Edmonton
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This alternative redefines the 25kV service areas and it introduces the Riverview service area, as depicted
in Figure 2. As result, the size of existing Summerside, Poundmaker, East Industrial and North Calder
service areas is reduced to offload distribution circuits in those service areas. The Riverview service area

consists of an east part and a west part.

The east part is situated between the North Saskatchewan River to the west, north-west and south-west,
Anthony Henday (ring road/TUC) to the north and north-east, the City’s boundary to the south and 127
Street to the east. The total gross area of 12 square miles includes Windermere area (about 8 square miles
between the river to the west and the Whitemud creek to the east) and Heritage Valley area (about 4
square miles between the Whitemud creek and 127 Street). This area is presently supplied by three 25 kV
circuits designated 13SU, 14SU and 22SU from Summerside POD.

The west part is located between the North Saskatchewan River to the east, south-east, Anthony Henday
(ring road/TUC) and 45 Avenue to the north, and the City’s boundary to the west and south. The total
gross area of 7.1 square miles includes Riverview area (about 5.5 square miles between the river,
Anthony Henday and the City’s boundaries) and Edgemont (about 1.6 square miles south of 45 Ave and
north of Riverview area). This area is presently supplied by two 25 kV circuits designated 31PM and
33PM from Poundmaker POD.

Under this alternative, four of the 6 Riverview circuits will serve the east part while the other 2 circuits
will serve the west part. This alternative involves shifting load from the Summerside and Poundmaker
PODs to the Riverview POD. This alternative would allow EDTI to install additional transmission
capacity that is closer to the load than any existing PODs, and thus reduce the length of each of the
distribution circuits. As a result, this alternative would free up capacity at EDTI’s Summerside and
Poundmaker PODs that could be used to meet forecasted new demands for electricity in the south-east
(Summerside) and north-west (Poundmaker and North Calder) areas of Edmonton, thus delaying or

eliminating the need for future transmission development in those areas.

The expansion of the Summerside POD is presented here as a solution alternative for addressing the
growing load demand in the south east part of Edmonton. The Summerside expansion and other possible
alternatives will be discussed in a separate distribution deficiency report, which EDTI plans to submit to
the AESO at a future date.

November 10, 2017 50



EPCOR Distribution & Transmission Inc. Distribution Deficiency Report - Riverview Service Area

6.6 Alternative VI

As demonstrated in section 5, a minimum of 10 new distribution circuits is required over the next 10
years to meet the distribution capacity needs in the south and west Edmonton areas. Under this
alternative, 6 of the 10 new distribution circuits will originate from the proposed Riverview POD and the

remaining 4 distribution circuits will originate from a future South East POD.

EDTI TFO sizes its transformers based on their ability to serve all substation load under an N-1
contingency of a transformer. For the Riverview substation, it means that two transformers would be
needed. Each transformer should be capable of serving all 8 feeders, given a diversity factor of 0.78; this
means that each transformer should have a minimum rating of 75 MVVA. EDTI TFO notes that its power
transformers have an average life of 50 years; therefore, EDTI requests that provisions be made to enable
the connection of 8 feeders in the medium term at the Riverview substation. EDTI DFO foresees that
these feeders will eventually be loaded to their design rating of 12 MVA each. In fact, Southwest
Edmonton is the fastest growing part of the City of Edmonton, with an annual average load growth rate of
more than 10% over the past 5 years. As a result, EPCOR DFO foresees a need for 8 feeders in southwest

Edmonton in the medium term.

This alternative consists of a new Riverview POD with two 240/25 kV 45/60/75 MVA transformers, two
new 25 kV distribution circuits in 2019, two new 25 kV distribution circuit in 2020, one new circuit in
2021 and one new 25 kV distribution circuit in 2022. Two of the eight Riverview feeders will not be
needed until after the 10-year forecast that is included in the DDR; therefore, the need for these two

feeders is not reflected in the load tables.

In addition, this alternative requires a new South East POD in 2021, which would include two 240/25 kV
45/60/75 MV A transformers, three new 25 kV distribution circuits in 2021 and one new circuit in 2026.

This alternative adds 300 MVA of distribution capacity to the south and west Edmonton areas.

Furthermore, this alternative makes use of the four existing feeder breakers at Summerside POD (24SU)

and Poundmaker POD (23PM, 24PM and 34PM). The 25 kV distribution circuits 24SU, 23PM, 24PM
and 34PM will be added respectively in 2018, 2018, 2018, and 2023.
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This alternative redefines the 25kV service areas as depicted in Figure 3. Two new service areas -
Riverview and South East - are introduced. As result, the size of existing Summerside, East Industrial and
Poundmaker and North Calder service areas is reduced to offload distribution circuits in those areas.

The new South East POD is presented here as a solution alternative for addressing the growing load
demand in the south east part of Edmonton. The South East POD and other possible alternatives will be
discussed in a separate distribution deficiency report, which EDTI plans to submit to the AESO at a future
date. The addition of Riverview and South East PODs results in shorter distribution circuits totaling 59
km. This alternative is similar to alternative 5. Here, in place of the third transformer at the Summerside
POD, EDTI is requesting the new South East POD.

Table 20 summarizes the transmission and distribution requirements and concerns for this alternative. The

list of facilities was completed in consultation with EDTI TFO.
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Figure 3: Alternative VI - Proposed 25 kV Service Areas and POD Locations
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Table 20: Alternative 6 - Summary of Transmission and Distribution Requirements and Concerns

Alternative #6:
» New Riverview Substation (2019)
» New South East Substation (2021)

Transmission

Transformers

Description Number
75 MVA, 240/25 kV LTC transformer (Riverview) 2
75 MVA, 240/25 kV LTC transformer (South East) 2

Transmission lines

Description Length (km)
In/Out 240 kV line (Riverview) ~0.4
In/Out 240 kV line (South East) ~0.4
Breakers

Description Number

240 kV bus-tie breaker

(Riverview x4, South East x4) 8
25 kV transformer breaker 4
(Riverview x2, South East x2)
25 kV feeder breaker 16
(Riverview x8, South East x8)
25 kV bus-tie breaker 4
(Riverview x2, South East x2)
25 kV bus-coupler breaker 4
(Riverview x2, South East x2)
Distribution

Circuits

Number & Description Total Length (km)
Ten (10) new underground 25 kV distribution circuits
planned in the next 10 years 59
(Riverview x6, South East x4)

Operational/construction/other limitations
Four of the 6 Riverview circuits require a river crossing
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6.7 Alternative VII

As demonstrated in section 5, a minimum of 10 new distribution circuits is required over the next 10
years to meet the distribution capacity needs in the south and west Edmonton areas. Under this
alternative, 8 of the 10 new distribution circuits will originate from a new Summerside POD and the

remaining 2 distribution circuits will originate from an expanded Poundmaker POD.

This alternative, however, involves salvaging the existing Summerside POD, which is equipped with two
240/25 kV 45/60/75 MVA transformers and eight feeder breakers, then constructing a new Summerside
POD with three new 240/25 MVA 100 MVA transformers, three lineups of double bus GIS switchgear,
sixteen 25 kV distribution circuits (the 7 existing Summerside circuits, one new circuit in 2018 using the
existing 24SU feeder breaker, two new circuits in 2019, four new circuits in 2021, one new circuit in
2022 and one new circuit in 2026) along with a new building structure of sufficient size to house the new
switchgear lineups.

In addition, this alternative requires a new 25 kV supply from the existing Poundmaker POD, which
would include one 240/25 kV 45/60/75 MVA transformers and two new 25 kV distribution circuits in
2020.

Furthermore, this alternative makes use of the four existing feeder breakers at Summerside POD (24SU)
and Poundmaker POD (23PM, 24PM and 34PM). The 25 kV distribution circuits 24SU, 23PM, 24PM
and 34PM will be added respectively in 2018, 2018, 2018, and 2023.

This alternative redefines the 25kV service areas as depicted in Figure 4. Summerside and Poundmaker
service areas are expanded to pick up additional load in East Industrial and North Calder areas
respectively. As result, the size of existing East Industrial and North Calder service is reduced to offload

distribution circuits in those service areas.

This alternative adds 225 MVA of distribution capacity to the south and west Edmonton areas and it

involves longer distribution circuits totaling 110 km.

Table 21 summarizes the transmission and distribution requirements and concerns for this alternative. The

list of facilities was completed in consultation with EDTI TFO.
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EDTI TFO has reviewed the transmission work that would be required to implement this solution and has
determined that it is not possible to construct alternative 7 by 2019. EDTI TFO estimates that the earliest

technically feasible in-service date is 2021 due to the following challenges:

= This alternative involves construction in the vicinity of energized equipment. These construction
activities include both installation of new equipment as well as removal and replacement of
existing equipment such as power transformers that are currently required to serve load. In

addition, this alternative requires transferring feeders between switchgear lineups

= This alternative involves the removal and replacement of existing equipment that currently serves
load and it requires extensive outage for up to one year. However, outages of this duration would
interfere with EDTI DFQ’s ability to serve the distribution load in the south Edmonton area. As
such, construction activities would be constrained by windows of opportunity available for the

required transmission outages

= This alternative involves working in the vicinity of energized equipment, which is slower than
greenfield construction due to operational restrictions and safety measures and necessary safety

precautions

= |If the construction of the new Summerside POD is not completed by end of 2019 as required by
EDTI DFO, then EDTI DFO will be unable to serve the growing load demand in Southwest
Edmonton. Furthermore, this delay will expose several Summerside distribution circuits to

loading that are well beyond their acceptable limits resulting in cables failure.

Based on the above, EDTI TFO does not consider alternative 7 to be a viable solution.
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Figure 4: Alternative VII - Proposed 25 kV Service Areas and POD Locations
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Table 21: Alternative VII - Summary of Transmission and Distribution Requirements and Concerns

Alternative #7:

» Rebuild Summerside Substation (2019)
» Upgrade Poundmaker Substation (2019)

Transmission

Transformers

Description Number
100 MVA, 240/25 kV LTC transformer (Summerside) 3
75 MVA, 240/25 kV LTC transformer (Poundmaker) 1
Transmission lines

Description Length (km)
240 kV line (Summerside) 0
240 kV line (Poundmaker) 0
Breakers

Description Number
240 kV bus-tie breaker 5
(Summerside x1, Poundmaker x1)
25 kV transformer breaker 4
(Summerside x3, Poundmaker x1)
25 kV feeder breaker 29
(Summerside x18, Poundmaker x4)
25 kV bus-tie breaker 6
(Summerside x4, Poundmaker x2)
25 kV bus-coupler breaker 4
(Summerside x3, Poundmaker x1)

Distribution

Circuits

Number & Description

Total Length (km)

planned in the next 10 years
(Summerside x8, Poundmaker x2)

Ten (10) new underground 25 kV distribution circuits

110

Operational/construction/other limitations

next 10 years

1. Asshown in Tables 36 and 38, two of the four feeder breakers being
requested at Poundmaker POD (not the existing unused feeder
breakers 23PM, 24PM, and 34PM) are unlikely to be used within the

2. Constructability challenges: The relocation of existing Summerside
circuits to the new substation will be challenging and it may result in
widespread power interruptions to customers

3. While the new Summerside substation is required in 2019, EDTI
TFO has indicated that the substation will not be available until 2021
due to constructability challenges described on page 56
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7.0 COSTS ESTIMATION

The comparison of costs for all the alternatives considered is shown in Table 22 below. The costs
associated with 24SU, 23PM, 24PM and 34PM are irrelevant for this comparative evaluation. These four
25 kV feeder breakers are currently available for use at the existing Poundmaker POD (23PM, 24PM, and
34PM) and Summerside POD (24SU). According to load forecast tables for alternatives 4, 5, 6 and 7
provided in sections 9.7 and 9.8, 24SU, 23PM, 24PM, and 34PM will serve the same load in all the
alternatives considered. Hence, the distribution feeder lengths and the associated costs for the 24SU,
23PM, 24PM and 34PM distribution feeders will not differ between the alternatives.

Table 22: Costs Comparison

Altermative |Description Costs (+/- 30%, $2016)

Distribution Solution
| Not technically feasible -

Total for Alternative 1 NV
New 25 KV supply from Existing Petrolia Substation + South East POD

I Distribution Circuit Costs” $121 M
Transmission Costs N/V
Total for Alternative 2 NV
New 25 kV supply from Existing Jasper Substation + South East POD

i Distribution Circuit Costs” $192 M
Transmission Costs NV
Total for Alternative 3 N2

3rd Transformer at Summerside + 3rd Transformer Poundmaker + South East POD

v Distribution Circuit Costs* $115 M
Transmission Costs $61.5M
Total for Alternative 4 $176.5 M
New Riverview POD + 3rd Transformer at Summerside

Vv Distribution Circuit Costs* $87.5M
Transmission Costs $46.6 M
Total for Alternative 5 $134.1 M
New Riverview POD + South East POD

Vi Distribution Circuit Costs* $71 M
Transmission Costs $69.4 M
Total for Alternative 6 $140.4 M

Rebuild Summerside with 3 x 100 MVA transformers + 3rd Transformer Poundmaker

VI Distribution Circuit Costs” $131.5M
Transmission Costs $52.3 M
Total for Alternative 7 $183.8 M

[1]. [2], [3]: Alternatives were deemed not viable (N/V); therefore, costs estimates are not provided

[4]: These costs include ten new distribution circuits for each alternative
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Table 22 shows that alternative 5 and 6 have the overall lowest costs. Both alternatives involve the

construction of the requested Riverview POD in 2019.

8.0 RECOMMENDATION

Alternatives 5 or 6 are EDTI’s preferred developments to address the need outlined in this document.
Both alternatives have the lowest cost and they involve the construction of the Riverview POD in 2019.
Alternative 1 is not technically feasible. Alternatives 2 and 3 are not viable transmission solutions due to
the lack of available land to expand the POD. More specifically, acquiring land in this part of the city
would result in significant social impacts to local stakeholders that are considered unacceptable.
Alternative 4 costs more than alternatives 5 or 6. Alternative 7 is not viable because the earliest
technically feasible in-service date is 2021, given the constructability challenges that EDTI TFO

anticipates. Moreover, alternative 7 is the most expensive of all the alternatives.

Furthermore, EDTI prefers alternative 6 over alternative 5. Alternative 6 adds 300 MVA of
transformation capacity as compared to 225 MVA for alternative 5. Also, alternative 6 involves the

shortest distribution circuits’ length of all the alternatives.
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9.0 PROPOSED MITIGATION STRATEGY

The proposed mitigation strategy is based on alternative 6, which involves the construction of the
Riverview POD in 2019 and the South East POD in 2021.

9.1 Petrolia POD N-1 Constraint

Upon completion of the requested South East POD, the following sequence of distribution system load
transfers would take place in order to mitigate the N-1 transformer overload at Petrolia POD:

= Distribution load from Petrolia POD will be permanently transferred to Dome POD, then
= Distribution load from Dome POD will be permanently transferred to Summerside POD, then

= Distribution load from Summerside POD will be permanently transferred to the South East POD

9.2 Summerside POD N-1 Constraint

Upon completion of the requested Riverview POD, the following sequence of distribution system load
transfers would take place in order to offload Summerside POD:

=  11RV will be added in 2019 to offload 13SU
= 14RV will be added in 2022 to offload 22SU and 23SU

= 22RV will be added in 2019 to offload 14SU, 22SU and 23SU

Upon completion of the requested South East POD, the following sequence of distribution system load

transfers would take place in order to further offload Summerside POD:
= 11SE will be added in 2021 to offload 11SU

= 12SE will be added in 2021 to offload 21SU

November 10, 2017 61



EPCOR Distribution & Transmission Inc. Distribution Deficiency Report - Riverview Service Area

9.3 East Industrial POD N-1 Constraint

Upon completion of the requested South East POD, the following sequence of distribution system load

transfers would take place in order to offload East Industrial POD:
= 12SE will be added in 2021 to offload 12E
= 22SE will be added in 2021 to offload 14E and further reduce the loading on 12E

= 21SE will be added in 2026 to offload 23E

9.4 North Calder POD N-1 Constraint

= 24PM will be added in 2018 to offload 25L

9.5 Poundmaker POD N-1 Constraint

Upon completion of the requested Riverview POD, the following sequence of distribution system load
transfers would take place in order to offload Poundmaker POD:

= 12RV will be added in 2020 to offload 33PM

= 21RV will be added in 2020 to offload 31PM
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0.6 Distribution Circuits Constraints

The recommended strategy requests the addition of 14 distribution circuits to help keep circuits’ loading -
across South and West Edmonton - below the Design Load Rating of 12MVA over the next 10 years.

24SU will be added in 2018 to offload 12SU

= 23PM will be added in 2018 to offload 32PM

= 24PM will be added in 2018 to offload 22PM and 25L

» 11RV will be added in 2019 to offload 13SU

= 22RV will be added in 2019 to offload 14SU, 22SU and 23SU
» 12RV will be added in 2020 to offload 33PM

» 21RV will be added in 2020 to offload 31PM

= 23RV will be added in 2021 to offload 22RV

» 11SE will be added in 2021 to offload 11SU

= 12SE will be added in 2021 to offload 21SU and 12E

= 22SE will be added in 2021 to offload 12E and 14E

= 14RV will be added in 2022 to offload 22SU and 23SU
= 34PM will be added in 2023 to offload 22PM and 24PM

= 21SE will be added in 2026 to offload 23E

9.7  Effectiveness of Recommended Strategy

The effectiveness of the recommended strategy is evident in Tables 23, 24, 25 and 26, where the loading
on all 25kV distribution circuits in the areas of interest, namely North Calder, Poundmaker, Riverview,
Summerside, East Industrial, and South East, are managed to stay below their Design Load Rating of
12 MVA. The 14 new distribution circuits are highlighted in grey in Tables 23 to 26.
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Table 23: Alternative VI - Non-Coincident Summer Peak Demand (Post-Mitigation) - Part 1 of 2

Summer

Historical

Forecast

2013

2014

2015

2019

2021 | 2022 2025 | 2026

Peak Day Temperature [°C]
11SU [MVA]

23SU [MVA]

75.0

75.0

75.0

75.0

24SU [MVA]

Poundmaker POD N-1 Capacity [MVA]

23PM [MVA] - - - - - - 4.5 4.9 5.1 553 515) 5.8 6.1 6.4 6.7
24PM [MVA] [ i i e e 115 | 118 | 122 | 124 | 127 8.5 8.7 8.9 9.1
31PM[MVA] 10.5 8.4 9.5 11.0 7.9 10.0 108 11.6 7.1 7.4 7.7 8.0 8.5 8.9 9.3
32PM [MVA] 8.2 7.5 7.6 8.1 7.5 8.6 4.8 52 54 5.6 5.8 6.1 6.4 6.7 7.0
33PM [MVA] - - - - 9.2 10.1 11.0 11.8 5.9 6.1 6.4 6.7 7.0 7.3 7.7
34PM [MVA] - - - - - - - - - - - mé»o 9.4 9.7 10.1
East Industrial POD N-1 Capacity [MVA] | 63.0 | 63.0 | 63.0 | 63.0 | 63.0 | 630 | 63.0 | 63.0 | 63.0 | 63.0 | 63.0 | 63.0 | 63.0 | 63.0 | 63.0
Eastndustrial POD[MVA] | 506 | 516 | 556 | 582 | 555 | 582 | 59.8 | 623 | 647 | 548 | 563 | 580 | 507 | 616 [ 6058
EastIndustrial POD [MW] | 472 485 | 510 | 546 | 521 | 548 | 564 | 580 | 613 | 515 | 528 | 545 | 561 | 579 [ 570
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Table 24: Alternative VI - Non-Coincident Summer Peak Demand (Post-Mitigation) — Part 2 of 2

Historical Forecast

Summer

2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026
North Calder POD N-1 Capacity [MVA] | 16.9 | 16.9 | 169 | 169 | 16.9 | 169 | 16.9 | 169 | 16.9 | 169 | 16.9 | 169 | 16.9 | 16.9 | 16.9
North Calder POD [MVA] | 237 | 206 | 223 | 226 | 213 | 217 | 126 | 128 | 129 | 132 | 134 | 136 | 138 | 141 | 144
North Calder POD [MW] |~ 218 | 192 | 206 | 210 | 108 [ 202 | 117 | 110 [ 120 | 122 | 125 | 127 | 129 | 181 | 134
North Calder POD Power Factor | 0.918 | 0.934 | 0.923 | 0.931 | 0.930 | 0.930 | 0.930 | 0.930 | 0.930 | 0.930 | 0.930 | 0.930 | 0.930 | 0.930 | 0.930"
Peak Day Temperature [)C] | . 326 | 273 | 288 | 282 | 236 | 340 | 340 | 340 | 340 | 340 | 340 | 340 | 340 | 340 | 340
asLMval T 121 | 146 | 169 | 162 | 167 N6 | 76 | 77 | 79 | 80 | 81 | 83 | 84 | 85 | 87
2sRMVA] | 101 | 57 | 57 | 59 | 60 | 63| 64 | 65| 67 | 68| 69 | 70 | 70 | 73 | 74
Riverview POD N-1 Capacity [MVA] - - - - - - - 75.0 75.0 75.0 75.0 75.0 75.0 75.0 75.0
rvenviewpob (mva] | - - - T - - - 03| s20 | sae | aas | a6a | 478 | 57 | 529
Riverview POD [MW] T T T T TN T T T 201 T eze [ san | aat [ as | ara | sr2 | 524
RiverviewpoD pover Factor | - | - | - | - T ) T [ oieeo [0.990 | 0.990 | 0990 [ 0990 [ 0990 | 0.990 | 0.990
Peak Day Temperature ['C] T U T T [ se0 | sa0 |40 [ 340 [ 340 | 340 [ 340 | 340
wrvimval T T oo o [ e | s [z [ aze [ 07 [ 10
rRvMva T T N M ealer [ eo 7| v e | e
arvimval T T S S S es es | o2 | os [ es
arvimva T - S so [ 52 s s s e | 65
wrvimval T s [woe [es [es [ i [ ra s 7
arvimval T T T S S so | sa | sa | 56 [ 108 | 110
BRYIMVAL e b
24RV [MVA]
South East POD N-1 Capacity [MVA] - - - - - - - - - 75.0 | 75.0 | 75.0 | 75.0 | 75.0 | 75.0
South East POD [MVA] T T - [ 2es | 2re [ 287 | 208 [ 307 | 3
South East POD [MW] - - - - - - - - - 26.0 | 27.3 | 28.4 | 295 | 30.4 | 341
South East POD Power Factor - - - - - - - - -] 0.990 | 0.990 | 0.990 | 0.990 | 0.990 | 0.990
peak Day Temperaturec] | - | - | - [ -1 -1 -1 -1" - 1340 ] 340 ] 340 | 340 | 340 | 340
11SE [MVA] D D I e e e Y T T TR T e
s T T U T T T T Tes [eo [ea [ee [0z [ 10s
21SE [MVA] - - - - 5 - - - 5 - - . - - 28
T e e e I - - -] s so s3] se | e8| o1
135E [MVA (RSN U U (U UUY FNU  IU (U y  w
SEMVAL b b ]
23SE [MVA] I I T T T e T T e e e
24SE [MVA]
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Table 25: Alternative VI - Non-Coincident Winter Peak Demand (Post-Mitigation) — Part 1 of 2

) Historical Forecast
Winter

2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026
Summerside POD N-1 Capacity [MVA] 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0

Summerside POD [MVA] 509 | 589 | 67.7 | 711 | 794 | 878 | 950 | 798 | 846 | 749 | 703 | 728 | 754 | 77.0 | 785
Smmersice POD [MW] | 508 | 588 | 67.7 | 71.0 | 794 | 878 | 950 | 798 | sa6 | 749 | 703 | 728 | 754 | 77.0 | 785
Smmerside POD Pover Factor | 0.998 | 0.998 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 2.000 | 1.000 | 2.000 | 1.000 | 1.000 | 1.000 | 1.000
Peak Day Temperature ['C] | -28.8 | -31.6 | -316 | -30.2 | -23.9 | -32.8 | -32.8 | 328 | -a2.8 | -32.8 | -32.8 | -32.8 | -32.8 | -32.8 | -32.8
usupmval 181 | 192 | 126 | 100 [ 111 | 123 | 133 | 143 | 152 | 61 | 64 | 67 | 69 | 7.1 | 72
L2sUMvAl | 62 | 92 | 119 | 132 | 125 | 138 | 70 | 75 | 80 | 85 [ 89 | 92 | 95 | 98 | 100
wsumval | ] oo {137 | 141 | 156 | 169 | 82 | 86 | 91 | 95 | 98 | 101 | 103 | 105
usupmval | - - o | sa | s [ 100 85 | 90 | 95 | 100 | 104 | 208 | 110 113
asumval 115 | 08 [ 116 | 76 | 94 | 104 [ 113|122 | 120 | 91 | 96 | 100 | 103 | 105 | 108
2sumva] | 145 | 207 | 143 | 113 | 140 | 155 | 167 | 107 | 124 [ 120 | 87 | 80 | 93 | 95 | 97
3sumval |- - (00 | 17 |20 [ 139 [ 120 | 127 [ 134 | 92 | es | 98 | 101 | 103
24SU [MVA] R T T T T o 8.0 8.6 9.1 9.6 10.1 | 105 | 109 | 111 | 113

Poundmaker POD N-1 Capacity [MVA] 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0

24PM [MVA]
31PM [MVA]
32PM [MVA] - 85 | 85 | 85 | 90 | 98 | 53 | 57 | 60 | 62 | 65 | 69 | 72 | 75 | 7.9
33PM [MVA] - - - - 115 | 124 | 134 144 7.0 7.3 7.6 8.0 8.5 8.8 9.3
34PM [MVA] S o o = o o = = = = = 9.0 9.3 9.7 10.0

East Industrial POD N-1 Capacity [MVA] | 75.0 | 75.0 | 750 | 75.0 | 75.0 § 750 | 750 | 75.0 | 75.0 | 75.0 | 75.0 | 750 | 75.0 | 75.0 | 75.0

East Industrial POD [MVA] 473 | 520 | 534 | 553 | 542 | 55.8 | 574 | 59.7 | 620 | 513 | 528 | 543 | 560 | 577 | 565
East Industrial POD [MW] | 456 | 498 | 511 | 534 | 525 | 525 | 525 | 525 | 525 | 525 | 525 | 525 | 525 | 525 | 525
|East Industrial POD Power Factor | 0.963 | 0.950 | 0.958 | 0.967 | 0.970 | 0.970 | 0.970 | 0.970 | 0.970 | 0.970 | 0.970 | 0.970 | 0.970 | 0.970 | 0.970
Peak Day Temperature [C] | -16.6 | -25.1 | -15.1 | -20.5 | -24.4 | -32.8 | 32.8 | 328 | -32.8 | -32.8 | 328 | -32.8 | 32.8 | 328 | 328"
1iemval 0 |70 | 66 | 69 | 58 | 60 |62 | 63 | 66| 68 | 71 | 73| 76 | 78 | 80 | 83
wEMva | 88 | 98 | 111 | 116 | 121 | 124 | 128 | 133 | 143 | 82 | 86 | o1 | 96 | 101 | 106
13E [MVA] - - - - 690 | 75 | 77 | s0o | 83 | 86 | 89 | 92 | 95 | 98 | 101
14E [MVA] 98 | 98 | 107 | 114 | 126 | 129 | 122 | 127 | 132 | 77 | 79 | 82 | 85 | 87 | 9.0
21E [MVA] 101 | 102 | 102 | 109 | 103 | 106 | 109 | 123 | 113 | 123 | 123 | 123 | 124 | 124 | 114
22E [MVA] 129 | 130 | 134 | 139 | 122 | 50 | 51 | 54 | 56 | 58 | 60 | 61 | 64 | 65 | 6.7
23EMVA] 60 | 55 | 62 | 91 | 92 [ 94 | 97 | 101 | 105 | 100 | 122 | 116 | 120 | 123 | 97
24E [MVA]
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Table 26: Alternative VI - Non-Coincident Winter Peak Demand (Post-Mitigation) — Part 2 of 2

i Historical Forecast

Winter

2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026
North Calder POD N-1 Capacity [MVA] | 16.9 | 16.9 | 169 | 169 | 16.9 | 169 | 16.9 | 169 | 16.9 | 169 | 16.9 | 169 | 16.9 | 16.9 | 16.9
25R [MVA] 5. | 55 | 57 | 58 | 59 | 62 | 63 | 64 | 65 | 66 | 68 | 69 | 70 | 71 | 73
Riverview POD N-1 Capacity [MVA] - - - - - - - 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0
rivenviewpod (mva] | - T T N Y 226 [ ss0 [ 400 | 507 | 528 | 548 | ses | 604
RiverviewPOD [MW] T T T T T 224 | s7s [ 396 [ 502 | 523 | 543 | ss2 | 08
RiverviewpoD power Factor | - | - | - T T [oieeo [ 0990 | 0.990 [ 0990 [ 0.e90 [ 0.950 | 0090 | 0,990
peak Day Temperature ] | - | - | - | - | - -1 | s2s | szs | s2s | s2s | 328 | 328 328 | s28
TRvMvAl T Y U o [ [ aas | ane [aza [ aze 107 [iae
wrvimval T T [ eo [ ea e a2 | e [ 0a | 10
Trvival T N U T eo [ea e [ ee [0
arvimval T T eo [ es [ es [es [ a7 [ 7e
orvimval T N T - T ze [1ss ] e | es | 100 | 103 | 105 [ 108
v T T so 2] ss | s |07 | 1o
wevewy b
24RV [MVA]
South East POD N-1 Capacity [MVA] - - - - - - - - - 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0
suneastpoopva) | - | - - - - - - - - | ars | 2ss | s00 [ a2 [ s21 | 362
swneastpoow; | - L -1 - -1 - - -1 -1 - [ 2rs| 288] 300312321362
South East POD Power Factor - -1 - - - 1000 2000 | 2000 | 1.000 | 1.000 | 2.000
Peak Day Temperature ['C] ST - - - [ e2s| 28] 328 28] 328 | 328
11SE [MVA] I T I I e B e T BT RN RN T AT
125E [MVA] [ I I e I I ) I I B TN TN IR TR IR
215E [MVA] I D D D e I e i e _ _ i _ 3.0
225E [MVA] 1 o o o o o - o T solsalss |l g0l 93| 96
Y (RN I U UUY FNU  vw w m
et LN\ I A (N NN N SN SN DU S T D N N N —
23SE [MVA] I R I T T T T I T e T T e e e
24SE [MVA]
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9.8 Load Forecast Tables for Alternatives IV, V and VI

9.8.1 Alternative IV

The effectiveness of alternative 4 is evident in Tables 27, 28, 29 and 30, where the loading on all 25kV
distribution circuits in the areas of interest, namely North Calder, Poundmaker, Summerside, East
Industrial, and South East are managed to stay below their Design Load Rating of 12 MVA. The 14 new
distribution circuits are highlighted in grey in Tables 27 to 30.

Table 27: Alternative IV - Non-Coincident Summer Peak Demand (Post-Mitigation) - Part 1 of 2

Historical Forecast

Summer
2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026

Summerside POD N-1 Capacity MVA 75.0 | 75.0 | 75.0

Summerside POD MW

Summerside POD pf

11SU MVA

21SU MVA 9.4 7.0 8.9

31SU MVA

34SUMVA - - - - - - - - - - | a5 | 88| 92| 93] 95
Poundmaker POD N-1 Capacity WA | 750 | 750 | 750 | 750 | 750 | 750 | 75.0 | 150.0 [ 1500 [ 150.0 | 150.0 | 1500 | 150.0 | 150.0 | 150.0
Poundmaker OOMVA | - | 347 | 352 | 381 | 39.0 | 460 | 501 | 630 | 655 | 680 | 702 | 734 | 767 | 772 | 804
Poundmaker ODMW | - ~|s23 | 347|373 | 381 | 451 [ 578 | 616 | 641 | 665 | 687 [ 718 | 750 | 755 | 786
Poundmaker PODPf | - o930 0985|0978 0.978 | 0.978 [ 0.978 | 0.978 | 0.978 | 0.978 | 0.978 | 0.978 | 0.978 [ 0.978 ] 0.978
e I c ealer 6o | 7a| 76| 80| es
12PMMVA - - - - - - - - | so|s2|sa]s7] 59| 62] 6s
13PMMVA I

14PMMVA T U " 1Tttt
21PMMVA 11 [ o1 | s 22| 72| 75| 81| 88| 91| o5 99 | 104| 100] 87 [ 01
22PMMVA 80 | 89 | 89 | 93 | 91 | 107 95 | 102|107 112|116 77| 80 | 84 | ss
23PMMVA - - - 45 | 49 | 51| 53| 55| 58] 61| 64| 67
24PMMVA - - - 115 | 118 [ 122 | 124 [ 127 ] 85 | 87 | 89 | 91
31PMMVA 105 | 84 | 95 | 120| 79 [ 100] 108|116 72| 74| 77| 80| 85| 89 | 03
sPMwaA 82 | 75 | 76 | 81 | 75 | 86 | 48 | 52 | 54 | 56 | 58 | 61 | 64 | 67 | 70 |
33PMMVA - - - 92 101|110 | 118] 59 | 61| 64| 67| 70| 73] 77
apuwva | e e L o] ea | er |00
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Table 28: Alternative IV - Non-Coincident Summer Peak Demand (Post-Mitigation) - Part 2 of 2

Historical

Forecast

Summer

2012

2014

2021 | 2022

63.0

63.0 | 63.0

South East POD N-1 Capacity MVA ] ] } } - - - ) ~ | 750|750 750 750 | 750 | 750
South East POD MVA o T T T T T - Vees zre | 287 | 208 | 207 | 34
souneastroomw | - | - - T - N T T S o | 273 | 284 | 295 | 304 | 341
South East POD pf T T T - T - o990 0990 0.990 ] 0.990 | 0.990 [ 0.990
11SEMWVA [ - - - - - . V00 106|120 [ 123 126 | 118
12SEMVA 1 - 1 ] 1 | - - - |es | oo 94| 90| 102] 106
13sEmvA [ [ 1

‘1asEmva 1T 1T 7T 1T 7T "7 T 7T "7T°"17T 7T 07 17717 17
21SE MVA I D D I D D I e I e i R I P
22SEMVA o - - - |78 so| 83| s6 | 88| 91
23SEMVA 1 1 !

usEwa | 17T 1T 17T 17 1T 7T 71T T T T
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Table 29: Alternative 1V - Non-Coincident Winter Peak Demand (Post-Mitigation) - Part 1 of 2

Historical

Fore

cast

Winter

2021

2022

Summerside POD N-1 Ca

Summerside POD MW 50.8 ;58.8- ;37.7-

Summerside POD pf 0.998 | 0.998 | 1.000

sumva T 181 | 102 | 126 | 100 | 121 | 123 | 133 | 143 | 152 | 61 | 64 | 67 |60 | 71| 72
12SU WVA 62 | 92 | 119

1Bsumva T I Tl 00137 141 156 [ 169 82 [ 86 | 91 [ 95 [ 98 [ 101 [ 103 | 105 |
145U MVA [ 7o 4 |93 00 85 | 9o | 95 | 100 104 | 108 10| 113
21sumva T 115 | 98 | 116 | 76 | 94 | 104 | 113 122 | 129 ] 91 | 96 | 100 | 103 | 105 | 108"
22SU MVA 14.5 20.7 14.3 11.3 14.0 15.5 16.7 10.7 11.4 12.0 8.7 9.0 9.3 9.5 9.7
23sumva T N N "0 17 V2o [ 139 [ 120 [ 127 [ 134 [ 92 [ 95 [ 98 [ 101 | 103"
245U WA T . " Teoe6s | 91| 96 | 101 205|100 [ 1117 123
31sUMvA T R B B T B B T M0 [ 107 123 [ 11e | 124 | 120 [ 107 | 110
a2suwa T N N B T B N V126 [ 133 91 | o6 | 100 | 203 105 | 108"
ssUMWVA T R R B T N B N N 1505255 | 56 | 107|110
asuwa T A A A B N R R R R o0 | Tea | o7 o9 |01
Poundmaker POD N-1 Capacity VA | 89.0 | 89.0 | 89.0 | 89.0 | 80.0 | 80.0 | 80.0 | 1780 1780 1780 1780 1780 178.0 [ 178.0 [ 1780
Poundmaker POD MVA 375 | 368 | 372 | 408 | 444 | 489 | 618 | 658 | 684 | 700 | 734 | 774 | 800 | 818 | e52
Poundmaker PODMW | - 372 | 364 | 36.8 | 406 | 443 | 488 | 617 | 657 | 682 | 708 | 732 | 773 | 807 | 817 | 850
Poundmaker POD pf 0992 | 0.990 | 0.901 | 0.997 | 0.998 | 0.998 | 0.998 | 0.998 | 0.998 | 0.998 | 0.998 | 0.998 | 0.998 | 0.998 | 0.998
PMMvA T T T T T T T T T T T e0 83 ee | 92 | es | 101 [ 108
12PMMVA - - - - -0 -0 - Teoleales|eal 73] 76| 70
PE=YTY.Y7 N A I A N A R R I R R N R
14PM MVA T Tt T T Tt Tt T
2iemmva T Tl 2alze | 83 | 9o | 97 | 104 | 100 | 113 | 118 | 125 | 131 | 112 [ 117
22PM MVA ""r""“ 8.0 8.5 8.8 10.0 10.8 9.6 10.3 10.8 11.3 11.7 7.9 8.3 8.7 9.1
23pMwva ] T T T 52 56 [ 59| 61| 64| e8| 7| 7a| 78|
24PMMVA ] ] 1 [ wo| s e | 1e] 21| 79| 81| 84 | ss
stPMwvA | | 115|105 15| o8 |16 | 125|123 68| 72| 74| 79| 82| 86 | 90
s2pmmva | - | es | 85 | 85 | o0 | 98 | 53 | 57 | 60 | 62| 65 | 69 | 72 | 75 | 79
33PMMVA ] - - | s | 124134144 70 73] 76 | 80 | 85 | 88 | o3
|34PM MVA B P R i B - - - - - Sl eo [ ez | 97 | 200
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Table 30: Alternative 1V - Non-Coincident Winter Peak Demand (Post-Mitigation) - Part 2 of 2

Historical

Forecast

Winter

2021

South East POD N-1 Capacity MVA
|South East POD MVA
South EastPODMW |
South East POD pf
11SE MVA

12SE MVA

13SE MVA

14SE MVA

21SE MVA

22SE MVA

23SE MVA

24SEMVA

3.0
9.6
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9.8.2 Alternative V

The effectiveness of alternative 5 is evident in Tables 31, 32, 33 and 34, where the loading on all 25kV

distribution circuits in the areas of interest, namely North Calder, Poundmaker, Summerside, Riverview

and East Industrial are managed to stay below their Design Load Rating of 12 MVA. The 14 new

distribution circuits are highlighted in grey in Tables 31 to 34.

Table 31: Alternative V - Non-Coincident Summer Peak Demand (Post-Mitigation) - Part 1 of 2

14SU MVA

21SU MVA

225U MVA

Historical Forecast
Summer
2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026
Summerside POD N-1 Capacity MVA 750 | 750 | 750 | 750 | 750 | 75.0 | 75.0 | 75.0 | 75.0 | 150.0 | 150.0 | 150.0 | 150.0 | 150.0 | 150.0

Poundmaker POD MVA - 39.0 46.0 59.1 63.0 54.1 56.1 57.9 60.4 63.2 63.1
Poundmaker POD MW | - | 323 | 347 | 373|381 | 451 | 578 | 616 | 529 | 549 | 566 | 59.1 | 618 | 617 | 641
Poundnu‘éi-é??l‘aar w 0.930] 0.985] 0.978 | 0.978 B;;;“BS;;“E)H 0.978 0955'“6.5;;“6;;; 0.978 ] 0.978 | 0.978
2iemmva [ a1 22| 72 75 | 81 | 88 | 91 | 95 | 99 | 104 | 109 | 87 | 01
22PM MVA 8.0 8.9 8.9 9.3 9.1 10.7 9.5 10.2 10.7 11.2 11.6 7.7 8.0 8.4 8.8
23PM MVA - - - - - 4.5 4.9 51 53 55 5.8 6.1 6.4 6.7
24PM MVA - - - - - 115 11.8 12.2 12.4 12.7 8.5 8.7 8.9 9.1
31PM MVA 105 8.4 9.5 11.0 79 10.0 10.8 11.6 7.1 7.4 7.7 8.0 8.5 8.9 9.3
7 82 | 75 | 76 | 81 | 75 | 86 | 48 | 52 | 54 | 56 | 58 | 61 | 64 | 67 | 70 |
33PM MVA - - 9.2 10.1 11.0 11.8 59 6.1 6.4 6.7 7.0 7.3 7.7
lsaemmva T I I R A I i e e e S e N P P R
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Table 32: Alternative V - Non-Coincident Summer Peak Demand (Post-Mitigation) - Part 2 of 2

Historical

Forecast

Summer

2012

2014

2021

2022

63.0

63.0

63.0

Riverview POD N-1 Capacity MVA - - - - - - - 750 | 750 | 75.0 | 750 | 75.0 | 75.0 | 75.0 | 75.0
Riverview POD MVA o T T T T - V203 329 a6 | 4ss | 461 | 478 | 517 | 520
Rverview PoD v | - | - | - T - N - 201 26 | 3a2 | aan | 457 | 473 | 512 | 524
Riverview POD pf - T T T T - Tos9o] o990 0990] 0.990] 0.990 ] 0.990 | 0.990 | 0.990
I11IRV WA [ . . . - V00 [ w06 |12 | 18] 122 | 126 | 107 | 100
12RV MVA - - - -1 - - - | ea|le7r|eo| 73] 76| 80| 83
3RVMVA | [ ) ] i

14RV WVA I U D I e R I e A R P PP P P
21RV MVA o o - - -1 -] - | - | so|s2]54|57] 59| 62| 6s
22RV MVA I D D D e T T O A 2 O
23RV MVA I D i i I - |so| 53] 54| 56| 108] 110
PV e e e e e e e e e
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Table 33: Alternative V - Non-Coincident Winter Peak Demand (Post-Mitigation) - Part 1 of 2

) Historical Forecast

Winter

2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026
Summerside POD N-1 Capacity MVA 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 178.0| 178.0| 178.0| 178.0 | 178.0 | 178.0
Sumerside PODMVA | 509 | 589 | 67.7 | 711 | 79.4 | 7.8 | 950 | 798 | 8ass | 102.4 | 001 | 1028] 1066 | 1001 | 1147
SummersigePOD MW | 508 | 588 | 67.7 [ 710 | 794 | 87.8 [ 950 | 708 [ 846 | 1024 | 001 | 1028 1066 | 1001 [ 1247
Summerside POD pf 0.998 | 0.998 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000
usuwa | 181 [ 102 [ 126 [ 200 [ 110 | 128 | 135 1as | 52 61 | 64 [ 67 [ 60 | 72| 72
12SU MVA 6.2 9.2 119 | 132 | 125 | 138 7.0 7.5 8.0 8.5 8.9 9.2 9.5 9.8 10.0
wsuwa | - o s7 | s se [ 60| 82 |86 [ o1 | o5 | o8 | 101 105 105
14SU MVA e 7.0 mv«S“Z 9.3 10.0 8.5 9.0 9.5 100 | 104 | 108 | 110 | 113
asuwa ] 115 | o8 | 116 | 76 | 94 | 104 [ 123 | 122 | 120 91 | 96 | 100 | 103 105 | 108
2suwa 145 | 207 | 143 | 113 | 120 | 155 [ 167 [ 207 [ 114 | 120 [ 87 [ 00 |03 | 95 [ 07
asuwa S [0 | 17 20 [ 130 [ 120 [ 127 [ 134 [ 92 | a5 | 98 [ 101 | 103
2asuwa T ST T T so [ es [ ea ] es [ 101|105 | 09| 111 [ 113
aisuwva [ ST - - (o0 s [ 100 1as | 1ae [ e
ssuwa -1 -1 -1 -1 -1-1-1-1- 1o |[100]105]100]1s]|n7
awsUWvA T N N N N A I I e e B e e Y
asuwa S N O R O e TN RN T R
Poundmaker POD N-1 Capacity MVA 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0
Poundmaker PODMVA | 375 | 368 | 37.2 [ 408 | 44.4 | 489 [ 618 | 658 | 544 | 563 [ 582 | 613 | 640 [ 642 | 667
Poundmaker POD MW | a72 | 364 | 368 | 406 | 443 | 488 | 617 | 657 | 543 | 562 | 581 [ 612 | 639 | 640 | 666
Poundmaker PODpf | ¢ 0992 [ 0.990 | 0.991 | 0.997 [ 0.998 | 0.998 | 0.998 [ 0.998 | 0.998 | 0.998 | 0.998 [ 0.998 | 0.998 | 0.998 [ 0.908
aiMwa [ ma|124] 136 | 83 | 00 | 97 | 104 | 100 | 13| 1 [ 125 | 130 | 12| 117
2MmwA | - ] so| 85| s | 100|108 o6 | 103] 108103 |117] 70| 83| 87 | 01|
23PMMVA P = = = = 5.2 5.6 5.9 0“6“2[ 6.4 6.8 7l 7.4 7.8
24PMMVA - - -1 - - - 110 | 113 | 116 | 118 | 121 78 8.1 8.4 8.6
31PMMVA [ 115 | 105 | 115 9.8 106 | 115 | 123 6.8 7.1 7.4 7.9 8.2 8.6 9.0
32PMMVA [ 8.5 8.5 8.5 9.0 9.8 5.3 5.7 6.0 6.2 6.5 6.9 7.2 7.5 7.9
33PMMVA |- - - 115 | 124 | 134 | 144 7.0 7.3 7.6 8.0 8.5 8.8 9.3
34PM MVA = = = = = = = = = = = 9.0 9.3 9.7 10.0
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Table 34: Alternative V - Non-Coincident Winter Peak Demand (Post-Mitigation) - Part 2 of 2

Historical

Forecast

Winter

2021

Riverview POD N-1 Capacity MVA ; ; 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0 [ 89.0 [ 890
Riverview PODMVA o 226 | 380 | 400 | 507 | 528 | 548 | 588 | 604
Rverview POD MW | B 224 | 376 | 396 | 502 | 523 | 543 | 582 | 508
Riverview POD pf ] 0.990 | 0.990 | 0.990 | 0.900 | 0.900 | 0.900 | 0.990 | 0.900
11RV MVA e 100 | 107 | 123 | 129 | 124 | 129 | 107 | 110
12RV MVA - - | 80| 83| 86 | 92 | 96 [ 101 | 105
13RV MVA - [

14RV MVA T | | o | ea | 97 | 90 | w01
21RV MVA - - - - | | 6o | 63 65| 69| 73| 76| 70
22RV MVA o 126 | 133 | 91 | 96 | 100 | 103 | 105 | 108
23RV MVA - - - - . “|'so| 52| 55| 56 | 107 ] 110
24RV MVA ] [
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9.8.3 Alternative VII

Tables 35, 36, 37 and 38 assume that the new Summerside POD can be constructed by summer 2019.
Under this assumption the loading on all 25kV distribution circuits in the areas of interest, namely North
Calder, Poundmaker, Summerside, and East Industrial can be managed to stay below their Design Load
Rating of 12 MVA. The 14 new distribution circuits would be those highlighted in grey in Tables 35 to
38. It should be noted that circuits 31SU and 32SU are needed by summer 2019 to serve the growing load

demand in Southwest Edmonton, according to Tables 35 and 37.

However, as discussed in section 6.7, EDTI TFO has indicated that the earliest possible in-service date for
the new Summerside POD is 2021, given the constructability challenges that EDTI anticipates.

Table 35: Alternative VII — Non-Coincident Summer Peak Demand (Post-Mitigation) — Part 1 of 2

Historical Forecast

Summer
2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026

Summerside POD N-1 Capacity MVA

155U MVA
16SUMVA T T

2isuwa | ea| 70| s9|1w0s| 73|84 o1 | os|w0al 70| 7al 76| 70| 81|83
2suwa |- 200 | 202 [ 143 | 114|131 [ 141 ] 04 [ 100|106 67 | 70 | 72| 74 | 75
asuwa T T es [ ea oo [ 7| 02 108 [ 1 [ 79 | s | a5 | e 7 | e
asuwa 1T T 60 | 65 | 69 [ 73 | 76 | 79 | 82 | 84 | 85
ssuwaA T TN T 85 | 90 | 94 | 99 [102| 106"
P2-017- N I R I I I R R B R R R R R R 28
31sU° MVA - - - - - - - | 00| 106 | 122 | 128 | 122 | 126 | 107 | 109
325° MVA - - - - - - - | 03| wo| 65| 69| 71| 74| 75| 77
sssumwva T N 50 | 53| 54 |56 | 108 110
sasumwva T T T T T 85 | 88 | 92 | 93 [ 95"
sssumva T N 78 | 80 | 83 | 86 | 88 | o1
sssuwva 111

[a], [b]: The distribution circuits 31SU and 32SU are required in 2019. However, EDTI TFO has indicated that the
earliest in-service date for new Summerside POD is 2021
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Table 36: Alternative VII - Non-Coincident Summer Peak Demand (Post-Mitigation) — Part 2 of 2

Historical Forecast
Summer
2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026
Poundmaker POD N-1 Capacity MVA 750 | 750 | 750 | 750 | 75.0 | 75.0 | 75.0 | 150.0 | 150.0 | 150.0 | 150.0 | 150.0 | 150.0 | 150.0 | 150.0

North Calder POD N-1 Capacity MVA 16.9 16.9 16.9 16.9 16.9 16.9 16.9 16.9 16.9 16.9 16.9 16.9 16.9 16.9 16.9
North Calder PODMVA | 237 | 206 | 223 | 226 | 213 | 217 | 126 | 128 | 1290 | 132 | 132 | 136 | 138 | 141 [ 124 |
North Calder PODMW | 218 | 192 | 206 | 210 [ 198 | 202 | 127 | 110 | 120 | 122 | 125 | 127 | 129 | 131 | 134
North Calder PODpf | 0.918 [ 0.934 | 0.923 | 0.931 | 0.930 | 0.930 | 0.930 | 0.930 | 0.930 | 0.930 | 0.930 | 0.930 | 0.930 | 0.930 [ 0.930 |
25L MVA 12.1 14.6 16.9 16.2 16.7 16.8 7.6 7.7 79 8.0 8.1 8.3 8.4 8.5 8.7
lsemva [ 101 | 57 | 57| 50 |60 |63 | 64| 65| 67 |68 | 60| 70| 71| 73| 74|
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Table 37: Alternative VII - Non-Coincident Winter Peak Demand (Post-Mitigation) — Part 1 of 2

) Historical Forecast

Winter

2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026
Summerside POD N-1 Capacity MVA 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 89.0 | 237.0| 237.0 | 237.0 | 237.0| 237.0 | 237.0 | 237.0 ] 237.0
Summerside PODMVA | 509 | 589 | 67.7 | 711 | 79.4 | 7.8 | 950 |102.4| 1086 | 1278 | 1346 | 1305 | 1446 | 1503 | 1566
SummersidePODMW | 508 | 588 | 677 | 710 | 704 | 878 [ 950 | 1024 | 10856 | 127.8| 1346 | 1305 | 14456 [ 1503 | 1566
Summerside POD pf 0.998 | 0.998 | 1.000 | 1.000 | 1.000 J 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000
usuwa | 181 | 192 | 126 | 100 | 111 | 123 [ 133 | 143|152 | 61 | 64 [ 67 |69 | 71 [ 72
12SU MVA T 6.2 9.2 11.9 MI;Z MI;S 13.8 7.0 7.5 8.0 8.5 8.9 9.2 -~9 5 ”w9 8 10.0
wsuwa ] -] |90 137 | 1a1 | 156 [169 [ 82 | 86 [ 91 [ 95 | 98 | 101 | 103 105
mmmmmmﬁmmﬁm - '--7-6'“'--8-;1 9.3 10.6 8.5 9.0 9.5 10.0 i0.4 ”108 -110 113
ssuwa 1171 -1 -1 "1 1 | |00 105|100 113 116 | 118
wsuwa b
asuwa 115 | o8 | 116 | 76 | 94 | 104 [ 123 | 122 | 120 o1 | 96 | 100 | 103 | 105 | 108
2suwa 145 | 207 [ 143|123 | 140 | 155 [ 167 | 107 [ 114 | 120 | 87 | 90 | 93 | 95 [ 07
asuwa T Sl [0 [ 17 120 [ 130 [ 120 [ 127 [ 134 [ 92 | a5 | o8 [ 101 ] 103
asuwva 1 - - -7 - - so]ss| o1 os]101]105]100]111]113
ssuwva o e | [ | 95 | w00 105 100 | 113|117
265U MVA - - - - - - - - - - 3.0
31sU% MVA - - - - 100 | 107 | 12.3 | 12.9 | 124 | 129 | 107 | 11.0
325U MvA - - - - 126 | 133 | 9.1 96 | 10.0 | 103 | 105 | 108
ssuwa 111101 ] S so|s2] 55| 56 107|110
aasuwa 111110 1T Sl [ eo ] ea e [ ee 101
ssuwa 1171111 ] S eo a3 es | o0 [ 95| a5
ssumwa | 1111111

[a], [b]: The distribution circuits 31SU and 32SU are required in 2019. However, EDTI TFO has indicated that the
earliest in-service date for new Summerside POD is 2021
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Table 38: Alternative VII - Non-Coincident Winter Peak Demand (Post-Mitigation) — Part 2 of 2

Historical Forecast
Winter

2021 | 2022

North Calder POD N-1 Capacity MVA 169 | 169 | 169 | 169 | 169 | 169 | 169 | 169 | 169 | 169 | 169 | 169 | 169 | 169 | 16.9

North Calder POD MVA 233 | 199 | 210 | 213 | 223 | 212 | 126 | 129 | 131 | 134 | 136 | 139 | 141 | 145 | 147
North Calder POD MW 218 | 189 | 199 | 201 | 211 | 201 | 119 | 122 | 124 | 127 | 129 | 132 | 134 | 13.7 | 140
North Calder POD pf 0.936 | 0.949 | 0.950 | 0.943 | 0.948 | 0.948 | 0.948 | 0.948 | 0.948 | 0.948 | 0.948 | 0.948 | 0.948 | 0.948 | 0.948
25L MVA 125 | 144 ] 150 | 153 | 158 | 165 7.8 7.9 8.1 8.2 8.4 8.5 8.7 8.8 9.0
ZRWA | 51 | 55 | 57| 58| 59 ] 62] 63| 64| 65| 66] 68|60 0] 7] 75
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EPCOR Distribution & Transmission Inc. Riverview DDR Technical Supplement

1.0 INTRODUCTION

This Distribution Deficiency Report (DDR) Technical supplement provides EDTI’s most up-to date load
information for the the Summerside POD, Poundmaker POD, East Industrial POD, North Calder POD,
Jasper POD, Petrolia POD and Dome POD. The information in column F of Table 1 represents the actual
non-coincident peak load demand that was recorded during 2017 summer season. These actual values
supersede the forecasted values previously provided in Table 5 of the DDR for the Riverview Service
Avrea for year 2017.

20 LOAD FORECASTING RESULTS

Table 1: Non-Coincident Summer Peak Load Demand (Pre-Mitigation)

Historical Forecast

Summer Al |lclo|l el F]lae]| H]|I J Klc]|m]|nN]|oO
2012 | 2013 | 2014 | 2015 | 2016 | 2027 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026

1 Summerside POD N-1 Capacity [MVA] 75.0 75.0 75.0 75.0 75.0 75.0 75.0 75.0 75.0 75.0 75.0 75.0 75.0 75.0 75.0
2 |smmersidepoD (Mval | 321 | 297 | 552 | 6a6 | 66.4 | 728 | 826 | 891 | 944 | 999 | 1052 | 1001 | 1120 | 1154 | 1178
vS—SJmmerside POD [MW] 319 49.2 54.8 64.2 66.0 71.7 82.1 88.6 93.8 99.3 | 104.6 | 108.4 | 112.2 | 114.7 | 117.1
2 [summersdie POD Power Factor | 0.091 | 0.990 | 0.092 | 0.994 | 0.994 | 0.985 | 0.904 | 0.904 | 0.094 | 0.994 | 0.994 | 0.994 | 0.994 | 0.904 | 0.984
?W Peak Day Temperature [°C] 32.6 33.7 31.2 34.1 27.4 29.5 34.0 34.0 34.0 34.0 34.0 34.0 34.0 34.0 34.0
6- Poundmaker POD N-1 Capacity [MVA] 75.0 75.0 75.0 75.0 75.0 75.0 75.0 75.0 75.0 75.0 75.0 75.0 75.0 75.0 75.0
7 [Poundmaker oD MvA] | - | 347 | 352 | 38.1 | 39.0 | 4567 | 49.6 | 533 | 556 | 57.9 | 60.0 | 630 | 66.1 | 69.2 | 723
g [poundmakerpoD mwl | 323 | 347 | 373 | 381 | 430 | 485 | 521 | 544 | 566 | 58.7 | 616 | 646 | 677 | 707
"""" Poundmaker POD Power Factor | - | 0.930 | 0.985 | 0.978 | 0.978 | 0.964 | 0.078 | 0.978 | 0.978 | 0.978 | 0.978 | 0.978 | 0.078 | 0.078 | 0.978
10 |Peak Day Temperatwre ') | T s e [ 281 | 2005 | 3a0 | 3a0 | 3a0 [ 340 | 340 | 340 | 50 | 3a0 | 3a0”
11 East Industrial POD N-1 Capacity [MVA] 63.0 63.0 63.0 63.0 63.0 63.0 63.0 63.0 63.0 63.0 63.0 63.0 63.0 63.0 63.0
12 |East Industrial POD (MVA] | - 506 | 51.6 | 556 | 582 | 555 | 550 | 603 | 628 | 652 | 67.6 | 698 | 720 | 744 | 767 | 794
13 [East ndustrial POD W] | 472 | 285 | 510 | 546 | 521 | 518 | 566 | 590 | 612 | 635 | 655 | 67.6 | 699 | 720 | 743
"""" East Industrial POD Power Factor | 0.933 | 0.940 | 0.932 | 0.937 | 0.939 | 0.940 | 0.939 | 0.939 | 0.935 | 0.939 | 0.939 | 0.930 | 0.039 | 0.939 | 0.939"
[peak Day Temperature 1°C] |- 306 | 337 | 293 | 341 | 270 | 320 | 340 | 340 | 340 | 340 | 340 | 340 | 340 | 340 | 340
North Calder POD N-1 Capacity [MVA] 16.9 16.9 16.9 16.9 16.9 16.9 16.9 16.9 16.9 16.9 16.9 16.9 16.9 16.9 16.9
[North Calder POD (MvA] | 237 | 206 | 223 | 226 | 213 1675 | 221 | 225 | 220 | 233 | 257 | 241 | 245 | 250 | 254
[North Calder POD (MW] | 218 | 192 | 206 | 210 | 198 | 158 | 205 | 200 | 213 | 216 | 220 | 224 | 228 | 232 | 236
[North Calder POD Power Factor | 0.916 | 0.934 | 0.923 | 0.931 | 0.930 | 0.949 | 0.930 | 0.930 | 0.930 | 0.930 | 0.930 | 0.930 | 0.930 | 0.930 | 0.930
[peak Day Temperature 1°C1 |- 326 | 273 | 288 | 262 | 236 | 27.0 | 340 | 340 | 340 | 340 | 340 | 340 | 340 | 340 | 340
Jasper POD N-1 Capacity [MVA] 150.0 | 150.0 | 150.0 | 150.0 | 150.0 | 150.0 | 150.0 | 150.0 | 150.0 | 150.0 | 150.0 | 150.0 | 150.0 | 150.0 | 150.0
Gasper POD VAT T 1702 | 152.0 | 152.0 | 138.9 | 136.5 | 1416 | 1418 | 1422 | 1426 | 1430 | 1433 | 1427 | 1462 | 1477 | 1401
GasperpoD w1 T 1583 | 1408 | 1421 | 129.5 | 128.3 | 126.4 | 133.3 | 133.7 | 134.0 | 134.4 | 134.7 | 136.0 | 137.4 | 1388 | 1402
[Jasper POD Power Factor | 0.930 | 0.926 | 0.930 | 0.932 | 0.940 | 0.893 | 0.940 | 0.940 | 0.940 | 0.940 | 0.940 | 0.340 | 0.940 | 0.940 | 0.940
[peak Day Temperature (°C] |- 326 | 337 | 312 | 341 | 287 | 30,0 | 340 | 340 | 340 | 340 | 30 | 340 | 340 | 340 | 340"
Petrolia POD N-1 Capacity [MVA] 83.3 83.3 83.3 83.3 83.3 83.3 83.3 83.3 83.3 83.3 83.3 83.3 83.3 83.3 83.3
petrolia oD (MvA] | 871 | 901 | 858 | o1 | 82.4 | 832 | 920 | 924 | 930 | 935 | 940 | 945 | 950 | 955 | 960
petroliapon w1 | 834 | 864 | 824 | 886 | 799 | 806 | 892 | 896 | 902 | 907 | 012 | 917 | 922 | 926 | 931
[Petrolia POD Power Factor | 0.958 | 0.959 | 0.960 | 0.965 | 0.970 | 0.969 | 0.970 | 0.970 | 0.070 | 0.970 | 0.970 | 0.970 | 0.970 | 0.970 | 0.970
[peak Day Temperature (°C] |- 306 | 337 | 312 | 3a1 | 273 | 205 | 340 | 340 | 3a0 | 3a0 | 3a0 | 3a0 | 340 | 540 | 50
31- Dome POD N-1 Capacity [MVA] 100.0 | 100.0 J 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 |} 100.0 | 100.0 | 100.0
32 [pomepoDmval T 1073 | 1081 | 1030 | 980 | 883 | 937 | 883 | 883 | ss.o | 8o | o013 | 928 | 943 | 957 | 970"
33 [pomepoD Mwl T 002 | 1001 | 962 | 913 | 821 |92 | 821 | 821 | 827 | ss6 | a0 | ses | 877 | 890 | w02
34 |Dome POD Power Factor | 0.924 | 0.925 | 0.927 | 0.931 | 0.930 | 0.990 | 0.930 | 0.930 | 0.930 | 0.930 | 0.930 | 0.930 | 0.930 | 0.930 | 0.930
35 |peak Day Temperature '] | - 280 | 337 | 312 | 341 | 268 | 320 | 340 | 340 | 340 | 340 | 340 | 320 | 340 | 340 | 340

Note: # - In early 2017, 4 MVA of load was transferred from 25L to 22PM; refer to cells F7 and F17
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