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1.0 Executive Summary

ENMAX Power Corporation (EPC) is submitting a System Access Service Request (SASR)
to the Alberta Electric System Operator (AESO). The SASR includes a request for a Demand
Transmission Service (DTS) contract capacity increase at Substation No. 54, and
transmission development.

The study area for this Distribution Deficiency Report (DDR) spans four [4] substations within
the 25kV supply area, i.e., ENMAX No. 54 (54 Sub), No. 26 (26 Sub), No. 24 (24 Sub), and
No. 37 (37 Sub) Substations. 54 Sub is a 138/25kV transformation source with a single
30/40/50MVA 138/25kV transformer. 26 Sub and 24 Sub both have two [2] 30/40/50MVA
138/25kV transformers. 37 Sub is equipped with two [2] 50 MVA 138/13kV transformers and
one [1] 30/40/50MVA 138/25kV transformer to service 25kV load. The 25kV transformer was
installed in December 2025 (Refer to approved Statement of Need (“SoN”) document - No.
37 Substation 138-25kV Transformer Addition dated August 2018 (“original”)).

The focus of this DDR is the need for a 138/25kV 50MVA transformer capacity addition within
the 25kV supply area of the Southeast quadrant of the City of Calgary. This capacity addition
is required to meet the load growth demands due to forecasted residential, commercial, and
industrial developments within the study area while maintaining EPC’s Distribution N-1
criteria.

Through system analysis the following deficiencies have been determined:

e The areas supplied by 24 Sub, 26 Sub and 54 Sub have Load at Risk' (LAR) in the
event of transformer contingencies starting in summer 2023.

e 37 Sub is expected to have LAR in the event of transformer contingency starting in
summer 2026.

e Four [4] distribution feeders supplied by 24 Sub and 26 Sub will have LAR in the event
of feeder contingencies starting in summer 2027.

e Two [2] feeders supplied by 37 Sub will have LAR starting in summer 2030.

e 24 Sub, 26 Sub and 54 Sub are already in violation of EPC’s Distribution System
Performance Standard (see Sections 2.2 and 2.3), and 37 Sub will be in violation by
2025.

Multiple distribution and transmission alternatives were considered to address the identified
deficiencies. EPC’s preferred alternative is to install one [1] 30/40/50MVA 138/25kV
transformer at 54 Sub along with associated 25kV infrastructure to accommodate four [4] new
distribution feeders. The Distribution scope of work will include constructing three [3] new
feeders (approximately 11.5km in total) to offload 26 Sub and support the growth centers
within proximity to 54 Sub. Furthermore, approximately 10.9km of existing feeder extensions
will be constructed to create new ties between 24 Sub and 37 Sub for reliability support. The
estimated Transmission capital cost for the transformer addition is $26,000,000 (+20%/-10%),

i Load at Risk is defined as customer load that cannot be returned to service within a timeframe of one manual
switching operation during an N-1 contingency.
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while the Distribution capital cost is estimated to be $30,800,000 (+20%/-10%). The expected
total project cost is approximately $56,800,000 (+20%/-10%). Please note that the estimates
presented include Administrative Overhead (AOH) and Interest During Construction (IDC).

This version of the Distribution Deficiency Report incorporates 2024 and 2025 actual system
loads as well as revised development load forecasts across all tables. The transformation
capacity addition is necessary to sustain normal operation and restoration capability for the
25KkV load supplied from 54 Sub, 26 Sub, 24 Sub and 37 Sub. The capacity addition is also
vital in supporting approximately 74MVA of forecasted load growth expected over the next 10
years within the study area. This load growth will drive a DTS contract capacity increase at
54 Sub from 20MW to 80MW. All cost estimates provided in this document account for
inflation and include Administrative Overhead (AOH) and Interest During Construction (IDC).

The subsequent sections of this DDR highlight the capacity constraints within the study area
and elaborate on the need for the additional 30/40/50 MVA 138/25kV transformer and 25kV
distribution feeders at 54 Sub. Taking into consideration the timelines for the required
approvals and construction, the required in-service date for this scope is August 1st 2028.

2.0 Distribution System Performance Standard

The EPC Distribution System Performance Standard (refer to Appendix E)
outlines the reliability requirements for the EPC Distribution System. The
applicable sections are as follows:

2.1 EPC 25 kV Service Area

All new distribution facilities within the ENMAX 25kV Boundary, as defined in
the DSP - M.001" map, will be planned and designed to 25kV standards.

2.2 Distribution Point of Delivery (POD) Substations

Distribution POD substations shall be planned, designed, and operated to
ensure no loss of load due to substation capacity limitations during a substation
transformer N-1 contingency for a period longer than the switching time
required to restore service.

2.3 Three Phase Main Distribution System Feeders

Three phase main distribution system feeders'! shall be planned, designed, and
operated to enable full mutual backup during a feeder N-1 contingency over
peak loading conditions.

i Refer to Appendix A for the 25kV Service Boundary map.
i Feeder capacity is based upon equipment ratings. EPC’s maximum feeder capacity at 25kV is 25.9MVA.
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3.0 Description of the Study Area
3.1  Geographic Study Area

The geographic study area is shown in Figure 1. This area is located within the 25kV
service boundary as specified in the EPC Distribution System Performance Standard
(refer to Appendix A for the 25kV service boundary map). This Distribution Deficiency
Report covers the service area supplied by 24 Sub, 26 Sub, 54 Sub & 37 Sub. The
following industrial, commercial, and residential communities are located within this

study area:
e Hotchkiss (Industrial) e McKenzie Towne
e EMCOR (Industrial) (Residential)
e Starfield (Industrial) e New Brighton (Residential
e East Hills e Seton
(Commercial/Residential) (Residential/Commercial)

e Point Trotter
(Commercial/Industrial)
e Maverick & Violin
(Commercial)
e Barlow & Deerfoot Solar
Parks (Commercial)
Shepard (Industrial)
Canfer Park (Commercial)
Mahogany (Residential)
Wolf Willow (Residential)
Walden (Residential)
Rangeview (Residential)
Heather Glen (Industrial)

Belmont (Residential)

Pine Creek (Residential)
Pine View (Residential)
Yorkville (Residential)
Legacy (Residential)

South Macleod (Residential)
Thiessen (Residential)
Auburn Bay (Residential)
Copperfield (Residential)
Chaparral (Residential)
Logan Landing (Residential)

3.2 Current System Configuration

The 25kV distribution infrastructure (Figure 1) servicing the industrial, commercial, and
residential loads within the study area is currently supplied by the following EPC
substations:

No. 24 Substation (Figure 2) consisting of the following 25kV infrastructure:

e Two [2] 138/25kV 30/40/50MVA transformers (24.1TR and 24.2TR)

e Four[4] 25 kV distribution feeders connected to 24.1TR, supplying the following
areas:

o 25-24.111 - North McKenzie (Residential) and Barlow Solar Park
(Industrial)

o 25-24112 - South Foothills (Industrial) and Barlow Solar Park
(Commercial)
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o 25-24121 - Deerfoot Solar Park (Commercial), Shepard (Industrial),
and New Brighton (Residential), Hotchkiss (Industrial)

o 25-24122 - Maverick and Violin Amazon warehouses (Commercial)

e Four [4] 25KV distribution feeders connected to 24.2TR, supplying the following
areas:

o 25-24113 - South Shepard (Industrial). Please note that this feeder
will be fully offloaded in 2025 to serve as a backup for
25-24.122 and 25-37.111A

o 25-24.114 - East Shepard Development (Industrial),
Point Trotter (Commercial)

o 25-24.123 - Deerfoot Solar Park (Commercial) and New Brighton
(Residential)

o 25-24.124 - Dedicated feeder for an existing Equinix data center
(Commercial)

No. 26 Substation (Figure 3) consisting of the following 25kV infrastructure:

e Two [2] 138/25 kV 30/40/50MVA transformers (26.1TR and 26.2TR)

e Four [4] 25KV distribution feeders connected to 26.1TR, supplying the following
areas:

o 25-26.111 — McKenzie Towne and Inverness (Both Residential)

o 25-26.112 - Seton (Commercial/Residential) and Rangeview
(Residential)

o 25-26.121 - Cranston, Chaparral, Wolf Willow and Walden
(All Residential)

o 25-26.122 - Dedicated feeder for the South Health Campus
(Commercial)

e Four [4] 25KV distribution feeders connected to 26.2TR, supplying the following
areas:

o 25-26.113 - Copperfield and New Brighton (Both Residential)
o 25-26.114 — Mahogany (Residential)
o 25-26.123 - Auburn Bay (Residential)

o 25-26.124 - Alternate feeder for the South Health Campus
(Commercial)

No. 54 Substation (Figure 4) consisting of the following 25kV infrastructure:

e One [1] 138/25kV 30/40/50MVA transformer (54.1TR)
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e Four [4] 25KV distribution feeders connected to 54.1TR, supplying the following
areas:

o 25-54.111 - Legacy, Pine Creek, Pine View, Yorkville Belmont, and
Thiessen (All Residential). South Macleod (Commercial)

o 25-54.112 - Spare feeder planned to service Seton Ridge
(Residential) and Logan Landing (Residential)

o 25-54.121 - Cranston (Residential)

o 25-54.122 - Dedicated feeder for the South Health Campus
(Commercial)

No. 37 Substation consisting of the following 25kV infrastructure:

e Old configuration (Figure 5): One [1] 13/25kV 10/13.3MVA autotransformer
(37.4TR), decommissioned in December 2025.

o One [1] 25kV distribution feeder (25-37.111) which supplied the
industrial/commercial developments of EMCOR, Frontier, Canfer Park,
East Hills, and the residential community of Belvedere.

e New configuration (Figure 6): One [1] 138/25kV 30/40/50MVA transformer
(37.3TR), commissioned in December 2025 to replace 37.4TR autotransformer.

e Two [2] 25KV distribution feeders connected to 37.3TR, supplying the following
areas:

o 25-37.111A- Starfield (Industrial), East Hills Village (Commercial/
Residential) and Belvedere (Residential)

o 25-37.112 - Starfield, Heather Glen, EMCOR and Canfer Park
(Industrial/Commercial)

Page 3 of 61




19 JO ¢ obed

uoneinbiyuon walsAg Juaiing | ainbiy

ST0T J2quanon 2jeq

AjuQ sesodung Sujuue|d wajsAs 104

AN

sjuawdojanap
feussnpun fesswwon [
SJuswdo|2A3p [2IU3WWOD
J12uapisay paxuw
suonzisans gy
(Mgl
Ayjpedisedwo) AseBled 3@ ¢
(AUNLE) Yied Jejog 1000330 1430 ¢
(MLT) g Jejos mojueg ¥3a )
AJ03UIa ] 30IAIRS UCIIRISONS §G O  e—

Adojluia] 30iAaS UoReSgNS 97 0N
Ad0JI3 ] A01AURS UDIIRISONS 7 ON  se——

Adoyaia] 30IAI3S UCIEISGNS L TON

ipuada

HWIT UOBNQLISI] XEWU

uoneinbyuo) waysAg Jusauin)




uoneinByuon uonelsqng pz "oN Bunsixg :z ainbi

19 Jo G abed

r—" " - - = === ===-===============7

lawilojsuel | |w|
eyealg X
:puabary

Ajddng
__._n__mm_.Em:Eh.A
MBET

L e e e e e e e e e e == =

-

1E8 #E-BET

TEEFE-8ET

_f.._._“m-ﬂm-mM._”

AHBET

wAl
os/or/oE

¥l P52

L 3 T

A N i T
ekl ¥eE-5C

AGE
H1E+E

WA
og/ot/oE

AASC
dlT #E

ek ¥esc
chi¥esd
3l B T
L1 L FE-SE




uoneinByuon uonelsqng 9z "oN Bunsix3 :¢ ainbig

lauLojsuel | |w|
Ieyealg X
:puaban

-

1E89E-BET

L]

|

|

|

|

|

|

| Ajddng

| BCISSILS :Eh.A
| MHBET
|
|
|
|
|
|
|
|
|

\ T89C-8ET

AABET

19 Jo 9 8bed

WAl
os/or/oc

L1958

Fol9e5e

el 8e-5E
ecl 9e-5¢

MSE
d1E9€

WAL
0c,/ot/0E

I LT
d1T9E

ClLb9e5E
el 9e-5E
L1 1 9E-5E
LEl 9e-5E




19 jo 2 ebed

uoneinByuon uonelsqng G "oN Bunsix3y :y ainbig

Jawliojsuel | |w|
|yealg X
:puabary

-

Ajddng
UQISSILIS :EhA
AHBET

T8 ¥S-BET

\. FETE-BET

lapaad aueds,
oy CLL PS5 50
Cel F5-5C
WAL FEL PS5
os/ov/og bEL¥575E
ML
b I o

|_
_
_
|
j
_
_
|
|
|
|
|
|
|
|
|
|
|
_
_
_
_
_
_
_
_
|




19 Jo g abed

(abed 3xau uo uoneinbiyuod mau 99s) uoneinbiyuos uoneysqng /¢ "ON PIO G ainbi4

[rm—————————mmmmmm——————— = -

|
|
“ LbLZEGE
A A4ST : N
EEL/0T v P VI
HivLe § ra XK
Jawlojsuel] |w| o
layealg X 5 |
:puaban VAR o o [
_ 05 /0r/0E s I
|
“ ¢ | Apddng
| MET | L WESAC
. I UCENGUISIC]
“ 128 LE-BET HlELE X X I AAEL
I Ajddng “
“_._n_.ﬂ_En:E._..A _
AHBET
| X
I WA E¥ S !
I T8 LEBET 05/0%/0E - |
| ._,..,. .|VA VA | -
|
! |
_ AYET |
“ WIT LE _

L e e e - o e e e e e = =




19 Jo 6 8bed

(sz0z 22@ asl) uoneunbyuoy uonelsqng /¢ "ON MaN :9 ainbi4

ﬂ IIIIIIIIIIIIIIIIIIIIIII I.I.I.III—

1
e aunng

T_IE_.E..H_

YA s ZLLLESE
os/or/os YILLLE5E

w F -

A

b 4

N MAST

dLlELE

1

K X

lawlojsuel | \mu
layealg X

‘puaban VAN
0s/0F/os

|

P4

__\.- W
w m AAET
1z8°LE-8CT dlcie X X

Addng
= wasig
uognquisia

NAEL

Addng
LICISSILISU E._..A“
MHEET

P

X
* WAL

A

x 11

. 4




4.0 Study Area Load and Distributed Generation

Figure 7 showcases EPC’s load capacity map for the city of Calgary, published in December
2025. The map highlights the capacity constraints in the Southeast quadrant of the city.

4.1 Load Growth Developments

The major subdivision developments and the associated load growth for the next ten
years are listed in Table 1. Note that the load growth listed in Table 1 has been
integrated into the overall area load forecast, indicated in Section 4.2 Load Forecast —
Current Configuration. Figure 8 illustrates the location of major developments as well
as distributed generation with an installed capacity greater than 1MVA.
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Table 1: Major Load Additions within Study Area (2026-2034)

Forecasted Load

Projected Load

Description of New Load Addition 2026-2034 2034+
[MVA] [MVA]Y
Belmont (Residential) 1.97 3.88
Yorkville (Residential) 0.75 -
Legacy (Residential) 2.10 2.15
Pine Creek (Residential) 1.70 2.02
South Macleod (Residential) 3.80 2.38
Thiessen (Residential) 1.66 1.27
Rangeview (Residential) 3.89 11.04
Seton (Residential/commercial) 4.94 1.45
Mahogany (Residential) 2.23 1.16
Wolf Creek/Wolf Willow (Residential) 2.35 6.65
Walden (Residential) 0.70 0.70
New Brighton (Residential) 0.65 -
Shepard (Commercial/Industrial) 7.10 -
Greenline LRT Maintenance center & GL 3.00 -
Shepard Station
Hotchkiss (Residential/commercial) 1.53 6.47
Point Trottgr Industrigl 5 84 3.73
(Commercial/Industrial)
Starfield (Industrial) 10.00 2.60
Easthills (Residential/Commercial) 2.83 -
Heather Glen (Industrial) 2.65 -
Belvedere (Residential/Commercial) 2.18 1.83
Canfer Park (Industrial) 3.50 1.50
EMCOR (Industrial) 0.70 4.70
Sora’ (Residential/commercial) - 3.30
Seton Ridge & Logan Landing (Residential) 8.00 3.8
Total Area Load Growth 74.07 60.63

(non-diversified")

Note:

1. The impact of Distributed Generation facilities with export capability has not been accounted for in the

load forecast. Please refer to Appendix C-Load Forecasting Methodology for further details.
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4.2

Load Forecast — Current Configuration

Annual load forecasts are developed for major elements of the distribution system,
including substations (PODS), substation transformers, distribution feeders and
network feeders. A summary of EPC’s load forecasting methodology is included in
Appendix C for reference. Note that the impacts of distributed generation are currently
not included in the forecasts.

Table 2 outlines the load forecast for the Point of Delivery (POD) substations 24 Sub,
26 Sub, 54 Sub, and 37 Sub. 37 Sub supplies customer load at both 13 kV and 25 kV,
while 24 Sub, 26 Sub and 54 Sub only supply customer loads at 25kV. The load
forecasts of the substation transformers, and the feeders are outlined in Table 3 and
Table 4, respectively.

Note that summer and winter peak periods are recorded between May 15t — October
30" and November 15t — April 30" respectively.

Table 2: POD Substation Coincident Load" Forecast - Existing System

POD Capacity | Peak PE! Actual Load (MVA) Forecasted Load (MVA)
(MVA) |Season 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035
248 100 S 090 | 60 | 61 64 | 74 | 68° | 74 | 77 | 78 | 83 | 86 | 87 | 89 | 90 | 91 91
265 100 S 097 | 82 | 81 85 | 95 | 91 | 89 | 91 93 | 94 | 94 | 95 | 95 | 95 | 96 | 96
548 50 S 099 | 24 | 24 | 26 | 30 | 31 | 37° | 38 | 40 | 41 43 | 45 | 45 | 46 | 46 | 46
378 150" S 0.90 53 54 53 54 | 667 | 74 82 87 91 97 | 102 | 104 | 106 | 106 | 106
Notes:
1. The POD power factor is calculated using the POD MW and MVA values over the POD peak
eriod.
2. glanned load transfer of 8.7MVA from 24 Sub to 37 Sub in 2025 to leverage the capacity of the
new 25kV transformer at 37 Sub. The transfers at both stations are counteracted by additional load
growth at 24S.
3. Planned load transfer of 4.4MVA from 26 Sub to 54 Sub in 2026.
4. 37 Sub forecast includes both 13kV and 25kV load. This study only considers the 25kV load. The
station capacity increased from 100MVA to 150MVA with addition of a 50MVA transformer
(37.3TR) in December 2025.
Table 3: Transformer Load Forecast - Existing System
Transformer Capacity| Peak PF Actual Load (MVA) Forecasted Load (MVA)
(MVA) |Season 2021) 2022| 2023|2024° | 2025| 2026 2027| 2028| 2029| 2030| 2031| 2032| 2033| 2034/ 2035
24 1TR 50 S 0.90 29 32 34 45 | 35° | 43 44 45 47 48 49 49 | 50° | 50% | 50°
24.2TR 50 S 0.91 3 30 | 31 34 | 29" 32| 35 35 | 37 | 40 | 40 | 41 42 | 42 | 42
26.1TR 50 S 096 | 43 | 43 | 45 | 51 | 47° | 48 | 49 | 507 | 517 | 51° | 527 | 527 | 53? | 537 | 5%
26.2TR 50 S 0.97 40 38 40 44 43 42 42 43 43 43 43 43 43 43 43
54.1TR 50 S 0909 | 24 | 24 | 26 | 30 | 31 | 37° | 39 40 | 42 | 43 | 45 | 46 | 46 | 47 | 47
37.3TR! 50 S - - 17 20 23 27 30 34 38 40 41 42 42
37.4TR 13.3 S 0.90 7 - - - - - - - - - - -
6.4TR® 50 S 0.99 6 8 9 11 12 12 13 14 14 15 15 15

Vi Substation POD Coincident Load: represents the substation POD peak demand at a specific time during a
season (summer or winter) by summing all the individual loads supplied by the substation at the time.
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Notes:

1. Planned load transfer of approximately 8.7MVA from 25-24.114 to 25-37.111A & 25-37.112 in 2025
as part of the 37 Sub capacity upgrade project. Additional load growth on other feeders supplied by
24 .2TR counteracts the effect of this transfer.

2. Values identified in red indicate that the 50MVA transformer thermal rating is met or exceeded.

3. Lower peaks than expected were observed in the summer of 2025.

4. 37.3TRis a new 50MVA transformer at 37 Sub, installed in December 2025. 37.4TR was
decommissioned after commissioning of 37.3TR.

5. Included in this table per DDR guideline to provide peak loading data for relevant back up facilities.
6.4TR supplies feeder 25-6.111 which is a backup feeder for 25-54.111.

6. Per EPC’s Distribution System Performance Standard, we plan and operate our substation
transformers at levels that maximize available capacity in the pre-contingency scenario, while
ensuring that we can restore load under N-1 contingency with one [1] switching operation. This
includes tying away load to adjacent substations through distribution feeder ties and/or closing the
station bus tie breaker to leverage the alternate transformer at each station during an N-1
contingency scenario. Transformer N-1 deficiencies within the study area begin in 2024 as shown
in Table 8.

Table 4: 25kV Feeder Load Forecast - Existing System

Eeeder Capacity Source Peal Actual Load (MVA) Forecasted Load (MVA)
(MVA) | Transformer | | 2021] 2022]2023]2024] 2025|2026 [20279 2028] 2029 2030] 2031] 2032]2033] 2034] 2035

No. 24 Substation

25-24 111 259 241 s 7 o213 11121212 [14]14[14]15 [15]15] 15
2624112 | 259 241 S| 13 [ 13 [13[13] 12 [ 4[4[ 14 [15] 15 [ 15 | 16 |16 ] 16 | 16
2524 121 259 241 S| 9 [ 9[9[ 11213131313 [ 1414 141414
2524122 | 259 241 S| o[ 1365|666 6666 |6]6]56
2524113 | 259 24.2 s|lsls|s|s ] oflofjolololo[o]lolo]o]o0
2524114 | 259 24.2 sl e | 8|8 [10] 8 [ 121414 [14]14[15]15 15[15]15
2624123 | 259 242 S |13 [ 1212 [14] 11 [ 12 [12 [ 12 [15 17 | 18 | 18 |19 ] 19 | 19
2524124 | 259 24.2 s| 5666 6 o9 a]a 9999959
No. 37 Substation

25-37 111 259 541 s|6 7167 -[-1-1T-1T-1T-T-T-T-T-T1-+-
2537111A | 259 54.1 S - -l 113141617 [ 19|21 22|22
2537112 | 259 54.1 S - -8 o113 14|17 [ 19|19 19]2 |2
No. 26 Substation

25-26 111 269 26.1 S |13 [12[12[13] 13 [13[13[13][13] 13 [ 1313 [13]13 ] 13
2526112 | 259 26.1 S| & [0 [ [ 14] 15 [ 1617 [ 18 [ 19 19 [ 20 [ 20 |20 [ 21 | 21
25-26.121 259 26.1 sl ar (a2t 20617 a7 a7 a7 (a7 a7 |am 7|7
25-26.122° | 259 26.1 s|lalala(3] 43333333 ]l3]3]3:
2526113 | 259 26.2 slos (o[ 2] 2|11 {1111
2626114 | 259 26.2 slo ot [ 661717777 a7 7|7 |17
2526123 | 259 26.2 S |15 [ 14 [ 15 [15] 13 | 15 [ 15 [ 156 [ 165 | 15 | 15 | 16 |16 | 15 | 15
25261247 | 259 26.2 sloloflololofoflo]loJo]lo[o]olo]lo]o
No. 54 Substation

2564 111 269 541 S| 7 [ 9 [ M [14] 16 [ 18 19] 20 [22] 23 [ 23 | 24 [ 24| 24 | 24
2554112 | 259 541 NMAl 0 o ]ofo | o556 |66 6 |7 777
2554 121 269 541 S| 2212 1 [ A [ [ 1 [ 1] 111313 [13]13] 13
2554122 | 259 54.1 s| 5|5 |45 als|s5]s5]s5]s]s5]5 555
No. 6 Substation Back up option for Feeder 25-54 111

256111 | 259 | 64 | s|e|sl6| 7] 7 ]le]ls]ls]o] s ] 9] 9 [10]10]n0

Notes:

1. Approximately 8.7MVA of planned load transfers from 25-24.114 to 25-37.111A & 25-37.112
planned in 2025. In addition, all the load on 25-24.113 (5MVA) will be transferred to 25-24.114.
Feeder 25-24.113 will be offloaded to support 25-24.122 & 25-37.111A during N-1 contingency
scenarios.

2. New 25kV feeders at 37 Sub energized in December 2025.
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25-26.122, 25-26.124 and 25-54.122 are dedicated feeders to the South Health Campus in Seton.
Permanent load transfer from 25-26.113 to 25-26.114 to balance feeder loading.
Included in this table per DDR guideline to provide peak loading data for relevant back up facilities.

Feeder 25-6.111 provides backup capacity for 25-54.111.

6. Per our Distribution System Performance Standard, we plan and operate our distribution feeders at
levels that maximize available capacity in the pre-contingency scenario, while still ensuring that we
can restore load under N-1 contingency with one [1] switching operation. This entails tying away load
to adjacent feeders through distribution feeder ties during N-1 contingency scenarios. Feeder level
N-1 deficiencies within the study area begin in 2027 as shown in Table 7.

7. Planned load transfer of 4.4MVA from feeder 25-26.121 to 25-54.112.

4.3 Distributed Generation Summary

Table 5 provides a list of existing distributed generation with an installed capacity
greater than TMVA in the study area. In addition, Table 6 gives a summary of the total
aggregated micro generation(<1MVA) within the service area of each POD.

Table 5: Distributed Generation with Installed Capacity greater than 1MVA

POD DER Name or ID Type | Installed Capacity (MW) Comments
. Customer consumes most of the generation to offset their own
24 | Calgary Compost Facility | Solar 3.7
demand. Rarely exports.
24 Barlow Solar Park Solar 27 Commissioned and began exporting in May 2023.
24 Deerfoot Solar Park Solar 37 Commissioned and began exporting in Fall 2023.

Table 6: Total Aggregated Microgeneration in Study Area- Installed Capacity <1MVA (2025 data)

POD Type Installed Capacity (MW)
24 Solar 2.01
26 Mix (Solar, natural gas, diesel gen) 12.39
54 Solar 3.14

44 Contributing Load Growth Factors Within the Study Area

Large load additions from new and existing customers/developments are the main
contributing factor for the load growth observed within the study area.

24 Sub and 37 Sub will experience commercial, industrial and some residential load
growth, while 26 Sub and 54 Sub will experience residential load growth with some
commercial/retail developments.

The organic growth within the study area is negligible.

Refer to Section 4.1 — Load Growth Developments which summarizes the expected

developments.
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5.0 Risk Assessment

5.1 Load at Risk Magnitude

The feeder-level Load at Risk in the study area is outlined in Table 7. Note that,
only feeders with load at risk within the study area were included in this section.
The transformer-level Load at Risk is outlined in Table 8.

The Load at Risk highlighted in Table 7 and Table 8 represents the maximum
unsupplied customer load under peak loading conditions in the event of the loss
of a feeder or a substation transformer, respectively.

Table 7: Forecasted Feeder Load at Risk during the Summer Peak Season (MVA)Vii

Actual Forecast (MVA)
2024 |2E|25 2[]25| 2[]2?| 2028 |2[]25}|2E|3[] | 2031 |2[]32|2[]33|2[]34|2[]35

Loss of 25-24 123 Summer Peak

25-24.123 Total Load 14 M1 12 | 12 12 1% |17 | 18 | 18 | 19 [ 19 | 19
Back up from 25-24 111 7 7 7 0 1] 0 0 0 0 0 0 0
Back up from 25-26.113 i i 7 i} i} 0 0 0 0 0 0 0
Total Unsupplied Load 0 0 0 12 12 15 | 17 18 | 18 [ 19 [ 19 19
Loss of 25-37_111A°% Summer Peak

25-37111A Total Load - g 11 13 14 16 |17 | 19 | 21 | 22 | 22 | 22
Back up from 25-24 113 - 21 18 | 15 15 13 | 0°

Back up from 25-37.112° - B B 6 B B 0

Total Unsupplied Load - 0 0 0 0 0 17| 19 | 21 | 22 | 22 | 22
Loss of 25-37.112 Summer Peak

25-37.112 Total Load - 8 g 11 13 14 117 | 19 | 19 | 19 [ 20 | 20
Back up from 25-24 114 - 18 | 14 | 12 12 12 | 0 0 0 0 0 0
Back up from 25-37 111A - B B G G B 0 0 0 0 0 0
Total Unsupplied Load - 0 0 0 0 0 17 1 19 | 19 [ 19 | 20 | 20
Loss of 25-26.121 Summer Peak

25-26.121 Total Load 21 20016 | A7 | A7 | AT | A7 | A7 | AT | A7 | A7 | 1F
Back up from 25-26.111 g g 1] 1] 0 0 0 0 0 0 0
Back up from 25-54 111 12 11 0® 0 0 0 0 0 0 0
Total Unsupplied Load 0 0 0 17 17 17 | 17 w7 | 7|17 | 17
Loss of 26-26.113 Summer Peak

25-26.113 Total Load 12 12 1 11 11 11 11 11 11 11 11 11 11
Back up from 25-24 123 14 141 14 | 14 14 11 0° 0 0 0 0 0
Total Unsupplied Load 0 0 0 0 0 0 11 11 11 11 11 11

*Feeder 25-24.121 was not included in the updated version of Table 7 as a distribution solution was found
with the existing ties to alleviate load at risk (relative to the previous version of the report)
Notes:
1. Back up capacity on 25-24.111 is limited by 24.1TR transformer overload during feeder 25-
24.123 contingency scenario in 2027, therefore the double tie solution is insufficient.

viil Feeder back up or tie-away capacity is the maximum capacity available to effectively transfer load to
adjacent feeders by tying away either the entire feeder or sections of the feeder.
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2. Decrease in Tie-Away capacity on 25-24.113 beginning in 2030 due to 24.2TR transformer

capacity limitation.

3. 25-37.111A & 25-37.112 are new 25KV feeders at 37 Sub energized in December 2025.

4. Decrease in Tie-Away capacity on 25-24.114 due to capacity limitation on 24.2TR during
contingency scenario beginning in 2030.
5. 25-54.111 feeder capacity is limited during feeder 25-26.121 contingency scenario in 2027,
therefore the double tie solution is insufficient.
6. 25-24.123 feeder capacity exceeded during feeder 25-26.113 contingency scenario in 2030.

Table 8: Forecasted Transformer Load at Risk during Summer Peak (MVA)*

Actual Forecast (MVA)
2024 |2025]2026] 2027 | 2028 [ 2029|2030 | 2031|2032 |2033[2034 | 2035

Loss of 24 1TR or 24 2TR Summer Peak

24 S Total Load’ 79 |64™| 75 | 79| 80 | 84 | 88 | 89 | 90 | 92 | 92 | 92
Alternate TX Capacity (24 1TR or 24 2TR) | 50 | 50 | 50 | &0 | 50 | 50 | 50 | 50 | &0 | 50 | 50 | &0
Back up from 26 S 0= 0 0 0 0 0 0 0 0 0 0 0
Back up from 37 S 0* | s |12 14| 14|14l 5 |50 0]0
Total Unsupplied Load 29 6| 13| 15 | 16 | 20 | 24 | 34 | 35 | 42 | 42 | 42
Loss of 26.1TR or 26.2TR Summer Peak

26 S Total Load’ 95 [ 90 | 90 | 92 [ 93 | 94 | 94 | 95 | 95 | 96 | 96 | 96
Alternate TX Capacity (26.1TR or 26.2TR) | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | &0
Back up from 24 5 13 1313 13| 13 | 0° 0 0 0 0 0 0
Back up from 54 S 15 15| 07 0 0 0 0 0 0 0 0
Total Unsupplied Load 17 12127 | 29 | 30 | 44 | 44 | 45 | 45 | 46 | 46 | 46
Loss of 54 1TR Summer Peak

54 S Total Load' 30 [ 31| 37| 39 | 40 | 42 | 43 | 45 | 46 | 46 | 4T | 47
Back up from 26 S 0* |s|ls| 8|0 |o|lo|o|o|0o|o0]| o0
Back upfrom 6 S 14 151 18| 07| o 0 0 0 0 0 0 0
Total Unsupplied Load 16 8 11| 31 | 40 | 42 | 43 | 45 | 46 | 46 | 47 | 47
Loss of 37.3TR (25kV)"" Summer Peak

37 S Total Load’ W20 | 23 | 27 | 30 | 34 | 38 | 40 | 41 | 42 | 42
Back up from 24 5 210118 | 15| 15 [ 13 | 10 | 10 9 8 8 B
Total Unsupplied Load 0 2 8 12 |17 [ 24 | 28 | 31 | 33 | 34 | 34

Notes:

1. Utilized the sum of the respective transformer peaks to determine total load, as opposed to

the diversified station peaks.

2. Back up capacity from 26 Sub (utilizing tie-away feeder: 25-26.113) is limited by 26.2TR
transformer overload between 2024-2034 during N-1 contingency. 24 Sub only has two
existing ties to 26 Sub. With both 26.1TR & 26.2TR transformers having capacity
constraints, there is limited capacity at 26 Sub to support 24 Sub during N-1 contingency

scenarios.

3. Insufficient back up capacity from 37 Sub in 2024, because the pre-existing 37.4TR
autotransformer was rated at 13.3MVA. With the 50MVA transformer commissioning in
2025, additional N-1 support becomes available from 2025.

X Transformer back up or tie-away capacity is the maximum capacity available to effectively transfer
load away from the out-of-service transformer using existing feeder ties and/or substation secondary

bus ties.
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5.2

10.

11.

12.

Decreased back up capacity from 37 Sub, due to 37.3TR limitation.

Decreased load at risk due to additional back up capacity availability from new 37.3TR
transformer at 37 Sub, and lower summer 2025 peak loading at 24 S.

Feeder overload on 25-24.123 during contingency scenario beginning in 2029.

Back up capacity from 54 Sub (25-54.121) limited by 54.1TR transformer overload beginning
in 2026.

Limited back up capacity from 26.2TR due to high summer peak in 2024.

Back up capacity from 26 Sub (utilizing tie-away feeder: 25-26.123) is limited by 26.2TR
transformer overload during contingency scenario in 2028.

Back up capacity from 6 Sub (utilizing tie-away feeder: 25-6.111) is limited by 25-6.111
feeder overload during contingency scenario in 2027.

Load at Risk for new 50MVA transformer (37.3TR) at 37 Sub. 37.3TR is the only 25kV
transformer at 37 Sub, therefore it will rely solely on 24 Sub for back up supply.

Lower peak loading observed at 24 S in Summer 2025.

Summary of Study Area Supply Deficiencies

The existing 25kV supply sources from 24 Sub, 26 Sub, 37 Sub and 54 Sub, including
five [5] distribution feeders, will not be able to meet the EPC Distribution System
Performance Standard within the study area as set out in Section 2.2 and Section 2.3.
The station level deficiencies began in the 2024 summer peak season for 24 Sub, 26
Sub, and 54 Sub and are forecasted to increase year over year until 2035. In addition,
37 Sub will experience deficiencies beginning in the summer of 2026.

The identified feeder and transformer level deficiencies, as well as substation load
trend graphs for the first year of deficiency are outlined in the subsequent sections.

5.2.1 Feeder Level deficiencies during contingency (Refer to Table 7):

5.2.1.1 No. 24 Substation feeder 25-24.123 Load at Risk

By the summer of 2027, loss of feeder 25-24.123 will result in 12MVA of
load at risk during summer peak conditions. The LAR magnitude
increases to 19MVA by 2035.

5.2.1.2 No. 37 Substation feeder 25-37.111A Load at Risk

By the summer of 2030, loss of feeder 25-37.111A will result in 177MVA
of load at risk during summer peak conditions. The LAR magnitude
increases to 22MVA by 2035.

5.2.1.3 No. 37 Substation feeder 25-37.112 Load at Risk

By the summer of 2030, loss of feeder 25-37.112 will result in 17MVA of
load at risk during summer peak conditions. The LAR magnitude
increases to 20MVA by 2035.
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5.2.2

5.2.1.4 No. 26 Substation feeder 25-26.121 Load at Risk

By the summer of 2027, loss of feeder 25-26.121 will result in 17MVA of
load at risk during summer peak conditions. The LAR magnitude remains
the same until 2035.

5.2.1.5 No. 26 Substation feeder 25-26.113 Load at Risk

By the summer of 2030, loss of feeder 25-26.113 will result in 11MVA of
load at risk during summer peak conditions. The LAR magnitude remains
the same until 2035.

Transformer level deficiencies during contingency (Refer to
Table 8):

5.2.21 No. 24 Substation transformer 24.1TR & 24.2TR Load at
Risk

By the summer of 2024, loss of either transformer 24.1TR or 24.2TR
would result in 29MVA of load at risk during summer peak conditions.
The LAR magnitude steadily increases to 42MVA by 2035.

5.2.2.2 No. 26 Substation transformer 26.1TR & 26.2TR Load at
Risk

By the summer of 2024, loss of either transformer 26.1TR or 26.2TR
would result in 177MVA of load at risk during summer peak conditions.
The LAR magnitude steadily increases to 46MVA by 2035.

5.2.2.3 No. 54 substation transformer 54.1TR Load at Risk

By the summer of 2024, loss of transformer 54.1TR would result in
16MVA of load at risk during summer peak conditions. The LAR
magnitude increases to 47MVA by 2035.

5.2.2.4 No. 37 Substation transformer 37.3TR Load at Risk

By the summer of 2026, loss of transformer 37.3TR would result in 2MVA
of load at risk during summer peak conditions. The LAR magnitude
increases to 34MVA by 2035.
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5.3

Load trend graphs for the first year of deficiency:

Load trend graphs for the first year of deficiency were generated for each
transformer and substation POD total load in the following format: MVA on the
Y-axis, and hour-day-month-year on the X-axis.

The first year of deficiency for 24 Sub, 26 Sub and 54 Sub was 2024, therefore
actual load profiles from January 1%t, 2024 to December 315!, 2024 are illustrated
in Figures 9-15. Similarly, the expected load trends for 37 Sub from Jan 1%,
2026 to December 315t, 2026 are illustrated in Figures 16-17.
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5.4 Study Area Customer Type Breakdown

The substations within the study area each serve a mixture of D100 (Residential),
D200 (Small Commercial), D300 (Medium Commercial), D310 (Large Commercial —
Secondary Fed), D410 (Large Commercial — Primary Fed) and D600 (Large
Distributed Generation) customers, as defined by EPC’s Distribution Tariff. Table 9

provides a summary of the customer counts by rate class (as of November 2025).

Table 9: Customer Count by Rate Class (2025 data)

6.0

Customer Count by Rate Class
Feeder D200 D300 D310 o410 0600
PoD Class 0100 Small Medium  |Large Commercial targe targe
Residential X ) Commercial | Distributed
Commercial | Commercial Secondary ) )
primary Generation
24 25 kV 5,513 1,082 468 103 ] 4
26 25 kV 40,058 634 215 22 1
54 25 kV 12,351 261 63 5 1
a7 25 kV 475 214 51 12
5.5 Critical customers

EPC identifies critical customers as those customers that if a power interruption is
experienced could result in putting someone’s life or limb at risk. These types of
customers are hospitals, 911 services, control centers for utilities, etc.

The main critical customer in the area is the South Health Campus in Seton which is
supplied by two [2] primary feeders (25-26.122 & 25-54.122) and one [1]
standby/backup feeder (25-26.124). The South Health Campus also has back-up
diesel generators with a total installed capacity of 27MW.

Alternatives Considered to Address the Identified

Deficiency
Distribution Alternatives:

6.1

The Do-Nothing option is in contravention of the EPC Distribution System Performance
Standard and was dismissed for the following reasons:

Alternative 1: Do Nothing

e Existing system infrastructure at 24 Sub, 26 Sub and 54 Sub cannot support the
forecasted load under a single transformer contingency beginning in 2024, and
2026 for 37 Sub.

e Existing system infrastructure for five [5] feeders listed in section 5.2.1 cannot
support the forecasted load under a single feeder contingency by 2027.
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e Without balancing the load between the station transformers, existing system
infrastructure at 26 Sub (26.1TR) cannot support the forecasted load under
normal operating conditions beginning in 2028.

6.2 Alternative 2: Load Transfers to Adjacent Substations

As illustrated in Sections 4.2 and Section 5.0 of this report, the substations within the
study area are capacity constrained and unable to meet EPC’s Distribution System
Performance requirements for N-1 contingency operation in their existing
configuration.

Notes:

e 24 Sub and 26 Sub are forecasted to be loaded at 91% and 96% of their station
capacity by 2034. 54 Sub and 37 Sub (25kV load) have forecasts of 92% and
84% respectively. Considering the growth trends expected beyond 2034, all the
substations within the study area will not be able to sustain the load under
contingency.

e 54 Sub and 37 Sub each have a single 25kV transformer, adding to the reliability
constraints within their service areas.

e 24 Suband 37 Sub are located adjacent to 13kV service territories, thus limiting
the tie-away options available to these stations within the 25kV supply area.

Alternative 2 was dismissed as it does not adequately address the identified system
deficiencies and is therefore in violation of the EPC Distribution System Performance
Standard (Sections 2.1 and 2.2)

Transmission Alternatives:

The transmission scope of work and the associated cost for each alternative are
presented below for the purpose of alternative comparison only.

6.3 Alternative 3 (Preferred): Addition of 25 kV Transformation Capacity at
54 Sub

Scope:

e Install one [1] 138/25kV 30/40/50MVA transformer, 138kV bus tie breaker, and
associated 25kV MV switchgear lineup with four [4] new feeder positions at 54
Sub.

e The distribution scope for this alternative includes the following:

o Construct three [3] new feeders to offload the following load pockets from
26 Sub:

» Feeder 25-54.113 to offload 25-26.121, transferring 21MVA of
load within Cranston, Walden, Wolf Willow, and Chaparral
Meadows. (Approximately 2.5km)

» Feeder 25-54.114 to offload 25-26.112, transferring 14MVA of
load from Seton (Approximately 4.5 km)
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» Feeder 25-54.123 to offload 25-26.123, transferring 15SMVA of
load from Auburn Bay (approximately 4.5km).
o Extend existing section of offloaded 25-26.121 feeder approximately
4.5km North on Deerfoot Trail SE to create a new tie with feeder 25-
24.111 and transfer approximately 5.6MVA of load to 25-26.121.

In addition, feeder 25-26.121 will be extended approximately 1.9km to
the south of the developed Inverness community to create new ties with
feeders 25-24.123 and 25-26.113. Approximately 1.9MVA of load will be
transferred from feeder 25-24.123 to 25-26.121.

o Extend 25-37.112 feeder approximately 4.5km south on 68 St SE to
create a new tie with 25-24.112 for increased reliability.

See Section 7.1 and Figure 18 & Figure 19 in Section 8.0 for detailed scope.

Technical review

Alternative 3 resolves all identified transformer and feeder N-1 deficiencies at 24
Sub, 26 Sub, 54 Sub and 37 Sub within the 10-year forecast timeframe, under both
normal operating conditions and contingency scenarios.

54 Sub currently has only one 25kV transformer. Adding a second transformer
eliminates the single point of failure, increases substation reliability, and provides
flexibility for maintenance planning and operations.

The existing station layout at 54 Sub is configured to accommodate an additional
transformer without requiring station expansion, making implementation technically
straightforward compared to the other alternatives.

54 Sub provides the nearest 25kV source to the primary growth centers in the
Southeast and Southwest of the city. The three new feeders (approximately 11.5 km
in total) are shorter than those required under Alternatives 4 and 5, ensuring voltages
remain above the planning criteria minimum threshold of 110/220 V under normal
conditions and 106/212 V under contingency conditions throughout the study area.

Offloading approximately 50MVA from 26 Sub to 54 Sub reduces 26 Sub loading to
approximately 58MVA during normal operation, providing sufficient capacity at 26
Sub to support feeder and transformer contingency scenarios at 24 Sub, 37 Sub and
54 Sub.

Cost review

Capital Cost Estimate: $56,800,000 (+20%/-10%), revised to Class 3 accuracy given
this is the preferred alternative, reflecting a 10% net increase over the previous Class
5 estimate. This net increase is driven primarily by a 66% increase in the
transmission scope estimate, partially offset by a modest 2% increase in the
distribution scope estimate.

Alternative 3 is the lowest-cost option among the three technically viable
transmission alternatives.
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No station expansion is required at 54 Sub as the existing layout already
accommodates the additional transformer, avoiding the additional civil and structural
costs incurred under Alternatives 4 and 5.

Environment and Land review

Implementation of Alternative 3 is confined within the existing 54 Sub fence line, as
the station layout already has a spare transformer position. No fence extension or
additional land acquisition is required.

The new distribution feeders (approximately 11.5 km of new construction and 10.9
km of feeder extensions) follow existing utility corridors, minimizing disturbance to the
surrounding environment.

The compact feeder lengths result in the smallest overall infrastructure footprint
among the technically viable alternatives, limiting environmental impact.

Alternative 3 is the preferred alternative as it fully addresses the identified system
capacity deficiencies across all four substations, is the most technically efficient
solution given its proximity to the primary growth centers, carries the lowest capital
cost, and results in the smallest environmental and land footprint. It is therefore
recommended for implementation.

6.4 Alternative 4: Addition of 25 kV Transformation Capacity at 26 Sub

Scope:
e Install one [1] 138/25kV 30/40/50MVA transformer with associated bus work,

138KV tie breaker, and 25kV MV switchgear lineup with four [4] new feeder
positions at 26 Sub.
e The distribution scope for this alternative includes the following:

o Transfer two [2] existing feeders (25-26.121 & 25-26.123) to the new
station bus to balance the existing loading on the buses within the
station. This can be achieved either by installing DA switches close to
the station or transferring the load at the station buses.

o Construct three [3] new 25KV distribution feeders from 26 Sub.

= One new feeder (approximately 4.5km North on Deerfoot Trail &
1.9km Northeast of 26 Sub to the Inverness community) to offload
approximately 9.4MVA of load from 24 Sub and increase reliability
via new ties to feeders 25-24.111 and 25-24.123.

= Asecond feeder will extend approximately 6 km south on Deerfoot
Trail SE towards the 54 Sub area to pick up growing load pockets
in South Seton.

= The third feeder will extend approximately 6.7km West on Stoney
Trail SE and South towards the Wolf Willow and Walden
communities to service growing communities in the area.

Page 30 of 61




o Extend feeder 25-37.112 approximately 4.5km south on 68 St SE to
create a new tie with 25-24.112 for increased reliability.

See Section 7.2 and Appendix B Figure B.1 for a detailed scope.

Technical review

While Alternative 4 increases transformation capacity and would supply the
anticipated load growth within the 10-year forecast timeframe under normal and
contingency conditions, its location at 26 Sub is not well aligned with the primary
growth centers in the Southeast and Southwest of the city. With a straight-line
distance of approximately 6 km between 26 Sub and 54 Sub — which is centrally
located relative to those growth areas — feeders originating from 26 Sub would need
to travel significantly greater distances to serve the same load pockets.

Serving the southern growth areas from 26 Sub requires long feeder extensions,
producing undervoltage conditions — specifically, voltages falling 2% to 3% below
the planning criteria minimum threshold of 110/220 V under normal operating
conditions and 106/212 V under contingency conditions.

Most communities within close proximity to 26 Sub (i.e., Auburn Bay, McKenzie
Towne, Inverness, Copperfield, and New Brighton) are saturated loads with no
forecasted growth for the foreseeable future. Mahogany is the only growing
community that will remain within the 26 Sub service territory; Seton is located further
south, in closer proximity to 54 Sub (Alternative 3).

It is therefore not technically favorable to increase capacity at 26 Sub when the
primary load growth is occurring in areas better served by 54 Sub.

Cost review

Capital Cost Estimate*: $72,713,543 (Class 5, +50%/-30%), not revised to Class 3
given this is not the preferred alternative. ENMAX expects costs would increase
similarly to the increases observed on the preferred 54 Sub alternative (+10%), which
would sustain or widen the cost differential.

Alternative 4 carries a delta of approximately $15,913,543 above the preferred
Alternative 3 ($56,800,000), making it the highest-cost option among the three
transmission alternatives.

Additional civil and structural costs are required to expand the existing station layout
at 26 Sub to accommodate a third transformer. This expenditure is not required
under the preferred Alternative 3.

X The cost estimate does not include voltage regulation devices. Although longer feeders from 26 Sub would produce
undervoltage conditions, voltage regulators are not a viable long-term solution as they address the symptom rather than the
underlying cause and require ongoing maintenance and additional operations on the system.
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Environment and Land review

Implementing Alternative 4 requires a fence extension at 26 Sub to accommodate a
third transformer, increasing the substation footprint beyond its current boundary.

Serving the southern growth centers from 26 Sub requires longer feeder routes than
those needed under the preferred Alternative 3. The combined effect of longer
distribution feeders and fence expansion results in an overall infrastructure footprint
significantly greater than that of Alternative 3.

Consequently, the impact on the environment and land is greater under this
alternative compared to the preferred Alternative 3.

This alternative was dismissed on technical, economic, and environmental grounds.
From a technical perspective, the location of 26 Sub is not well aligned with the primary
growth centers, requiring long feeder extensions that produce undervoltage conditions,
Alternative 4 is the highest-cost option, representing a delta of approximately $16M
above the preferred Alternative 3. From an environmental and land perspective, the
longer feeders combined with the fence extension required at 26 Sub result in a
significantly greater footprint than Alternative 3.

6.5 Alternative 5: Addition of 25 kV Transformation Capacity at 24 Sub

Scope:
e Install one [1] 138/25 kV 30/40/50MVA transformer with associated bus work,

138KV tie breaker, and 25kV MV switchgear lineup with four [4] feeder positions
at 24 Sub.
e The distribution scope for this alternative includes the following:
o Construct two [2] new 25kV distribution feeders from 24 Sub.
=  One new feeder will extend approximately 4.5km North on 68 St
SE to create a new tie with 25-24.112 for increased reliability.
= The second feeder will extend approximately 7 km along 52 St SE
and Deerfoot Trail SE to offload 12MVA from feeder 25-26.111.
o Two [2] existing feeders (25-24.112 & 25-24.114) will be transferred to
the new station bus to balance the existing loading on the buses within
the station. This can be achieved either by installing DA switches close
to the station or transferring the load at the station buses.

See Section 7.3 and Appendix B Figure B.2 for a detailed scope.

Technical review

Includes the technical assessment of the transformer addition at 24 Substation and
the associated local feeder connections required to serve the immediate 24 Sub and
37 Sub service areas. Longer feeder extensions that would be required to supply
load growth areas located farther south, closer to 54 Sub, were not included in the
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detailed technical evaluation. A high-level screening assessment was performed to
confirm that such longer feeders would introduce potential undervoltage limitations
due to their extended lengths.

« Alternative 5 increases transformation capacity at 24 Sub and partially addresses
load growth within the 24 Sub and 37 Sub service areas under normal and
contingency conditions. However, it does not adequately mitigate the identified load
at risk at 26 Sub and 54 Sub.

« 24 Sub is located far from the primary load centers in the South of the study area
(refer to Figure 7 and Figure 8). With a straight-line distance of approximately 13 km
between 24 Sub and the southern growth areas near 54 Sub — which is centrally
located relative to those load centers — feeders originating from 24 Sub would need
to travel significantly greater distances to serve the same load pockets.

- Serving those growth centers from 24 Sub requires long feeder extensions,
producing undervoltage conditions — specifically, voltages falling 3% to 4% below
the planning criteria minimum threshold of 110/220 V under normal operating
conditions and 106/212 V under contingency conditions.

- Alternative 5 was evaluated as a potential supply option utilizing existing
infrastructure at Substation 24, with feeders extended to serve the SE Calgary
growth area. Based on ENMAX's distribution planning criteria (minimum service
voltage of 110/220V under normal operating conditions and 106/212V under
contingency conditions), feeder voltage performance was assessed across an
estimated high-level route range of 16—22 km required to reach the load growth
center. Analysis confirms that a feeder of this length, under projected load growth
conditions, would breach normal voltage thresholds prior to full area buildout.
Extending service beyond this limit would necessitate multiple voltage support
devices, introducing additional capital cost and operational complexity without
resolving the underlying constraint.

A 50 MVA transformer (37.3TR) was commissioned at 37 Sub in December 2025,
located approximately 4.5 km north of 24 Sub. This existing capacity addition is
already available to support 24 Sub under contingency conditions, making an
additional transformer at 24 Sub redundant for that purpose.

« ltis therefore technically preferable to address the demand constraints in the
Southeast through 54 Sub (Alternative 3), which is better positioned relative to the
growth centers.

Cost review

« Capital Cost Estimate*i: $57,429,283 (Class 5, +50%/-30%). ENMAX expects costs
of this alternative would increase similarly to the increases observed on the preferred

Xi The cost estimate does not include voltage regulation devices. Although longer feeders from 24 Sub would produce
undervoltage conditions, voltage regulators are not a viable long-term solution as they address the symptom rather than the
underlying cause and require ongoing maintenance and additional operations on the system.
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54 Sub alternative (+10%) when updated to Class 3, which would sustain or widen
the cost differential.

Alternative 5 includes capital costs for the transformer addition at 24 Sub and
associated local feeder infrastructure serving the immediate 24 Sub and 37 Sub
service areas. Costs for longer feeder extensions required to supply southern load
growth areas closer to 54 Sub were not included due to anticipated undervoltage
limitations associated with extended feeder lengths.

Additional civil and structural costs are required to expand the existing station layout
at 24 Sub to accommodate a third transformer, including a fence extension. These
expenditures are not required under the preferred Alternative 3.

Environment and Land review

Implementing Alternative 5 requires a fence extension at 24 Sub to accommodate a
third transformer, increasing the substation footprint beyond its current boundary.

Serving the southern growth centers from 24 Sub requires longer feeder routes than
those needed under the preferred Alternative 3. The combined effect of longer
distribution feeders and fence expansion results in an overall infrastructure footprint
significantly greater than that of Alternative 3.

Consequently, the impact on the environment and land is greater under this
alternative compared to the preferred Alternative 3.

Alternative 5 was dismissed on technical, economic, and environmental grounds.
While the estimated capital cost of Alternative 5 is comparable to the preferred
Alternative 3, it is limited to serving the immediate 24 Sub and 37 Sub service areas
and does not include the longer feeder extensions required to supply the primary
southern growth centers closer to 54 Sub. High-level screening indicated that such
long feeders would introduce undervoltage limitations and would not adequately
mitigate load at risk at 26 Sub and 54 Sub. In addition, the required substation fence
expansion at 24 Sub and longer feeder routes would result in a larger overall footprint
compared to Alternative 3.
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7.0

Capital Cost Estimates

Cost estimates were prepared for technically viable Alternative 3, Alternative 4, and
Alternative 5. The transmission scope of work and the associated cost are presented
in this section for the purpose of alternative comparison. Alternative 1 and Alternative

2 were deemed not viable and dismissed.

7.1  Alternative 3 (preferred): Addition of 25kV Transformation at 54 Sub

Table 10: Alternative 3 Cost Estimate (Class 3 +20%/-10%)

Construction of one [1] new 25 kV feeder (25-54.113)
approximately 2.5 km West of 54 S to offload feeder 25-26.121
supplying Walden, Wolf Willow, and Cranston.

Construction of one [1] new 25 kV feeder (25-54.114)
approximately 4.5 km north on Deerfoot trail SE to offload feeder
25-26.112 supplying Seton.

Construction of one [1] new 25 kV feeder (25-54.123)
approximately 4.5 km north on Deerfoot trail SE to offload feeder
25-26.123 supplying Auburn Bay.

Extension of future feeder 25-37.112 approximately 4.5 km south
on 68 St SE to create a new tie with feeder 25-24.112)

Extension of existing feeder 25-26.121 approximately 4.5 km North
on Deerfoot Trail SE to create a new tie with feeder 25-24.111,
and 1.9 km Northeast of 26 Sub to the Inverness community to
tie to feeders 25-24.123 and 25-26.113.

Project Description Capital Cost
Estimate~

Transmission (2028): $26,000,000

Installation of one [1] 138/25 kV 30/40/50 MVA transformer at

existing spare position within 54 Sub, and 138kV bus tie breaker.

Installation of new 25kV MV switchgear lineup for four 25 kV

feeders.

Distribution (2028): $30,800,000

IDC ($2,600,000); E&S/Overhead ($6,500,000)

Included above

Total Project Cost:

$56,800,000

Please note that the cost estimates for Alternative 3 were revised to Class 3; +20%/-
10% (relative to the initial DDR submission in 2024) given it is the preferred alternative.

xi Cost estimate includes Interest Under Construction (IDC) costs and Administrative Overhead

(AOH).
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7.2 Alternative 4: Addition of 25kV Transformation at 26 Sub

Table 11: Alternative 4 Cost Estimate (Class 5 +50%/-30%)

Project Description Capital Cost
Estimate*
Transmission (2028): $29,843,718

Installation of one [1] 138/25 kV 30/40/50 MVA transformer and
associated bus work including 138kV bus tie breaker.

Installation of new 25kV MV switchgear lineup for four 25 kV
feeders.
Distribution (2028): $33,893,968

Transfer two [2] existing feeders (25-26.121 & 25-26.123) to the new
station bus to redistribute station load. This can be achieved either
by installing DA switches close to the station or transferring the load
at the station buses.

Construction of one [1] new 25 kV feeder (25-26.XXX, TBD)
approximately 4.5 km North on Deerfoot Trail SE to create a new
tie with feeder 25-24.111, and 1.9 km Northeast of 26 Sub to the
Inverness community to tie to feeders 25-24.123 and 25-26.113
adjacent to switch # 25-26.113-48.

Construction of one [1] new 25 kV feeder (25-26.XXX, TBD)
approximately 6 km south on Deerfoot Trail SE to pick up growing
load pockets in the South of Seton.

Construction of one [1] new 25 kV feeder (25-26.XXX, TBD)
approximately 6.7 km West on Stoney Trail SE and South towards
the Wolf Willow and Walden communities (new open point at
switch # 25-26.121-34) to service growing communities in the
area.

Extension of future feeder 25-37.112 approximately 4.5 km south
on 68 St SE to create a new tie with feeder 25-24.112).

IDC ($2,102,763) E&S/Overhead ($6,284,146) $8,386,908
Total Project Cost: $72,713,543

Please note that the cost estimates for Alternative 4 were not revised to Class 3 +20%/-
10% (relative to the initial DDR submission in 2024) given it is the not preferred
alternative.

xv Cost estimate includes Interest Under Construction (IDC) costs and Administrative Overhead
(AOH).
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7.3  Alternative 5: Addition of 25kV Transformation at 24 Sub

Table 12: Alternative 5 Cost Estimate (Class 5 +50%/-30%)

Project Description Capital Cost
Estimate
Transmission (2028): $30,371,945

Installation of one [1] 138/25 kV 30/40/50 MVA transformer and
associated bus work including 138kV bus tie breaker.

Installation of new 25kV MV switchgear lineup for four 25 kV
feeders.
Distribution (2028): $20,377,532

Transfer two [2] existing feeders (25-24.112 & 25-24.114) to the new
station bus to redistribute station load. This can be achieved either
by installing DA switches close to the station or transferring the load
at the station buses.

Construction of one [1] new 25 kV feeder approximately 4.5 km
north on 68 St SE to create a new tie with feeder 25-24.112).

Construction of one [1] new 25 kV feeder approximately 7 km
along 52 St SE and Deerfoot Trail SE to offload 12MVA from
feeder 25-26.111 (create new tie adjacent to switch # 25-24.123-

39).
IDC ($1,342,160) E&S/Overhead ($4,982,329) $6,324,489
Total Project Cost: $57,429,283

Please note that the cost estimates for Alternative 5 were not revised to Class 3;
+20%/-10% (relative to the initial DDR submission in 2024) given it is the not preferred
alternative.

8.0 Proposed System Development - Preferred Alternative 3

As summarized in Section 6.0, Alternative 3 - Addition of 25kV Transformation at 54 Sub
is the preferred option to mitigate the distribution deficiencies outlined in this DDR.
Figure 18 and Figure 19 outline the Transmission and Distribution scope associated with
Alternative 3.
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9.0 Load Forecast — Preferred Alternative 3 Implemented

This section provides substation, transformer and feeder load forecasts and Load at Risk with
the preferred Alternative 3 implemented. It is assumed that the preferred alternative will be

implemented in Summer 2028.

Table 13: POD Load Forecast - Preferred Alternative Implemented (MVA)

Capacity| Peak Actual Load (MVA) Forecasted Load (MVA)

FOD (MVA) |Season PF’ 2021 12022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035
245 100 S 090 | 60 | 61 | 64 | 74 | 68" | 74 | 77 | 68° | 72| 75 | 76 | 78 | 79 | 80 | 80
265 100 S 097 | 82 | 81 |85 | 95| 91 | 89° | 91 |58 |50 | 59 | 59 | 59 | 50 | 59 | 59
945 100 S 099 | 24 | 24 | 26 | 30 | 31 |37 | 38|85 |87 |89 | 91| 92|93 |94 o4
37S 150° S 090 | 53 | 54 | 53 | 54 | 66°| 74 | 82 | 87 | 91 | 97 | 102 | 104 | 106 | 106 | 106

Notes:

1. The POD power factor is calculated using the POD MW and MVA values over the POD summer

peak period.

2. Planned load transfer of 8.7MVA from 24 Sub to 37 Sub in 2025 to leverage the capacity of the

new 25kV transformer at 37 Sub. The transfers are counteracted by additional load growth at the

station.
3. Planned load transfer of 10.4MVA from 24 Sub to 26 Sub in 2028.

4. Planned load transfer of 50.1MVA from 26 Sub to 54 Sub, 10.4MVA from 24 Sub to 26 Sub and

4 5MVA from 54 Sub to 26 Sub in 2028.

5. Planned load transfer of 50.1MVA from 26 Sub to 54 Sub and 4.5MVA from 54 Sub to 26 Sub in

2028.
6. Installed capacity at 37 Sub increased from 100MVA to 150MVA with addition of a 50MVA
transformer (37.3TR) in 2025.
7. 54 Sub capacity will be increased from 50MVA to 100MVA after the project ISD in 2028.
8. Planned load transfer of 4.4MVA from 26 Sub to 54 Sub in 2026.

Table 14: Transformer Load Forecast - Preferred Alternative Implemented (MVA)

Capacity Actual Load (MVA) Forecasted Load (MVA)
Transformer Peak | PF

(MVA) 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035
24 1TR 50 S |090| 29 | 32 | 34 |45 |35 | 43 | 44 | 37°| 38 | 38 | 39 | 40 | 41 | 41 | 41
242TR 50 S |091| 31 | 30|31 |34 |20| 32|35 |[337|35 |38 38| 39|40 | 40 | 40
26.1TR 50 S |096| 43 | 43 | 45 | 51 | 47°| 48 | 49 | 27° | 28 | 28 | 28 | 28 | 28 | 28 | 28
26.2TR 50 S (0097 | 40 | 38 | 40 | 44 | 43 | 42 | 42 | 31% | 31 | 31 | 31 | 31| 31| 31| 3
54 1TR 50 S |099| 24 | 24 | 26 | 30 | 31 | 37| 39 | 40 | 42 | 43 | 45 | 46 | 46 | 47 | 47
54 2TR? 50 S - - - - - - | - - | 46" | 46 | 47 | 47 | 48 | 48 | 49 | 49
37.3TR’ 50 S - - | - - | - |17 | 20| 23 | 27 | 30 | 34 | 38 | 40 | 41 | 42 | 42
374TR 133 | S |090| 6 | 7 | 6 | 7T | - |- - |- -|-1-|-1-1-1"-
6.4TR 50 S (0996 | 6 | 7| 8 | 8| 9 | 11|12 |12]13 |14 |14 |15 |15 | 15

Notes:

1. Planned load transfer of approximately 8.7MVA from feeder 25-24.114 to 25-37.111A & 25-37.112
in 2025 as part of the 37 Sub capacity upgrade project. Additional load growth on other feeders

supplied by 24.2TR counteracts the effect of this transfer.
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Planned transfer of 8.5MVA from 24.1TR to 26 Sub in 2028.

Planned transfer of 1.9MVA from 24.2TR to 26 Sub in 2028.

Lower peak loading observed in summer 2025.

Planned transfer of 35.3MVA from 26.1TR to 54 Sub and 11.9MVA from 24 Sub and 54 Sub to
26.1TR in 2028.

Planned transfer of 14.8MVA from 26.2TR to 54 Sub and 2.9MVA from 24 Sub to 26.2TR in 2028.
Planned transfer of 45.7MVA from 26 Sub to 54.2TR in 2028.

New 50MVA transformer installation at 54 Sub in 2028 as part of the preferred alternative.
37.3TR is the new 50MVA transformer at 37 Sub, energized in 2025. 37.4TR was
decommissioned.

oA N

©o~N®

Table 15: 25 kV Feeder Load Forecast - Preferred Alternative Implemented (MVA)

Feeder Capacity Source Peak Actual Load (MVA) Forecasted Load (MVA
(MVA) | Transformer 2021] 2022] 2023[2024 | 2025 2026] 2027] 2028] 2029] 2030] 2031] 2032 2033] 2034] 2035
No. 24 Substation
25-24 111 259 241 sl 79|23 [Mf|12|w2|7|7|7|8|8|8]|s]s=s
25-24.112 259 241 s3] 13[12][14[14[14][15][15]15][16]16 ] 16| 16
25-24 121 259 241 Sl 9|9 | 9 [ [l 2[13[010[1 [ ][ ]11]H
25-24 122 259 241 sloJ1[ 3] 6] sl 66666 ]6]6]6]6]cEs
25-24.113 259 242 sls|s| s |8 |o)lofoflofo]lo]J]o]J]o]l]o|]o]o
25-24.114 259 242 sl s | 8| 8108|1214 [14 14|14 |15 ][ 15 |15 ]| 15| 15
25-24.123 259 242 S|13 12|12 [ 4 [ 11121210 13]156 [16 |16 [17 |17 |17
25-24 124 259 242 slslel 6] 6] 6] 9l 9la9]9]9s]9g]a]gs]a]s
No. 37 Substation
25-37 111 259 74 slel|l7]l 6|7 - -1 -1 -
25-37111A | 259 73 5 8 [ 11 [ 13 | 14 [ 16 | 17 |19 |21 |22 | 22 | 22
25-37.112 259 7.3 S g8l 9 [ 1|13 [ 14|17 |19 [19[19] 20| 20
No. 26 Substation
25-26.111 259 26.1 sl 13[13]13[13][13]13]13
25-26.112 259 26.1 sl w0 11|41 [17] 2] - - - - -
25-26.121 259 26.1 S L7 [ 17 [ 19 [ 21 | 20 [16" [ 17 [ 128 [ 13 | 13 [ 13 | 13 [ 13 [ 13 | 13
2526122° | 259 26.1 sl4]l 4434 3l3]3]3]3]|3]3]3]a3]as
256-26.113 259 26.2 S|25 |24 | 1 [ 12 [ 1211 [ 11 [ 14*] 14|14 [ 14|14 [ 14| 14] 14
25-26.114 259 26.2 s 0" | 14 [ 16 [ 1616 [ 17 [ 17 [ 17 [ 17 |17 | 17 |17 | 17 | 17
256-26.123 259 26.2 S |15 | 14|15 [ 15 [ 1315167 - - - -
25-26.124° | 259 26.2 5 0 JoflojJofJojJo]Jo]Jo]olololoflofo
No. 54 Substation
25-54 111 259 54 1 s M 141518192022 23 [23 2424242
25-54.112 259 54 1 s|lojJojlo]lo|o]|s"|s5|6|6|6 |6 | T|T|T]|7
25-54 121 259 54 1 sl 2| ][] 1 ]13][13]13]13]13
2554122° | 259 54.1 s £l 4| 5| 4|5 |5 |58 5| 5| s5|s5]5]s+s
25-54.113 259 542 S 13 13 [ 13 [ 13 | 13 [ 13 [ 13 [ 13
25-54.114 259 54.2 s 1819 [ 19 |20 | 20| 20| 21| 21
25-54.123 259 542 5 16" 15 [ 15 [ 16 | 16 | 15 | 15 | 15
25-54.124 259 54.2 s -1- - - - | - - | - - - - -1 -1-
No. 6 Substation Back up option for Feeder 25-54 111
256111 [ 259 | 6.4 | slsle]lse[e6[7]7lsa]lea[s] o9 [a]asf[a[1]10
Notes:

1. Approximately 8.7MVA of planned load transfers from 25-24.114 to 25-37.111A & 25-37.112 in 2025 as
part of the 37 Sub capacity upgrade project. In addition, all the load on 25-24.113 (5MVA) will be
transferred to 25-24.114. Feeder 25-24.113 will be offloaded to provide N-1 capacity to 25-24.122 & 25-
37.111A during contingency scenarios.

2. Planned transfer of 5.6MVA from 25-24.111 to 25-26.121 in 2028.

3. Planned transfer of 2.9MVA from 25-24.121 to 25-26.113 in 2028.

Page 41 of 61




4. Planned transfer of 1.9MVA from 25-24.123 to 25-26.121 in 2028.

5. New 25kV feeders at 37 Sub energized in December 2025.

6. 25-26.122, 25-26.124 and 25-54.122 are dedicated feeders to the South Health Campus in Seton.

7. Permanent load transfer from 25-26.113 to 25-26.114 in 2023 to balance feeder loading.

8. Planned transfer of 18.3MVA from 25-26.112 to 25-54.114 in 2028.

9. Planned transfer of 12.5MVA from 25-26.121 to 25-54.113 and addition of 7.5MVA in total from 25-24.111
& 25-24.123 to 25-26.121 in 2028.

10. Planned transfer of 14.8MVA from 25-26.123 to 25-54.123 in 2028.

11. Planned transfer of 4.4MVA from 25-26.121 to 25-54.112 in 2026.

12. Planned transfer of 12.5MVA from 25-26.121 to 25-54.113 in 2028.

13. Planned transfer of 18.3MVA from 25-26.112 to 25-54.114 in 2028. Forecasted load growth from 2028
onwards is reflected in feeder forecast.

14. Planned transfer of 14.8MVA from 25-26.123 to 25-54.123 in 2028.

As illustrated in Table 16, implementing the preferred alternative mitigates the identified load
at risk during transformer contingency scenarios in all the stations after 2028.

Table 16: Transformer Load at Risk - Preferred Alternative Implemented (MVA)

Actual Forecast (MWVA)

2024 [2025] 2026 2027 | 2028 [2029(2030] 2031|2032 2033[2034 | 2035
Loss of 24 1TE or 24_2TR. Summer Peak
24 S Total Load’ 79 |64 75 | 79 | 70° | 73 | 76 | 78 | 79 | 80 | &1 | 81
Alternate TX Capacity (24 1TTR or24 2TR) | 50 [ 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50
Back up from 26 5 0* 0 0 0 [27%| 30 | 31|32 |32|32]32] 32
Back up from 37 S 0* | 8|12 14| 14| 14| 145"
Total Unsupplied Load 29 61 13| 15 0 0 0 0
Loss of 26.1TR or 26.2TR Summer Peak
26 S Total Load’ 95 | 90| 90| 92 | 56" | 60 | 60 | 60 | 60 | 6O | 60 | GO
Alternate TX Capacity (26.1TR or 26 2TR) | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50
Back up from 24 5 13 | 13| 1313 |10° |10 |10 10|10 ] 10|10 ]| 10
Back up from 54 8 15 |5 0f o |- - - -]-1]-1-1-
Total Unsupplied Load 17 121 27 | 29 0 0 0 0 0 0 0 0
Loss of 54 1TR. Summer Peak
4 S Total Load’ 30 [ 31| 37 39 (86" | 86 | 90 | 92 | 93 | 94 | 95 | 95
Alternate TX Capacity (54.1TR or 54 2TR) - - - - 50 | 50 | 50 [ 50 | 50 | 50 [ 50 | 50
Back up from 26 5 0% | s B 8 33| 34 | 34| 34|35 |35|36 |36
Back up from 6 S 14 | 15180 0ol 0| 0|0
Back up from 24 5 - - - - |10 10|10 ] 10| 10| 10| 10| 10
Total Unsupplied Load 16 B M| AN 0 0 0 0 0 0 0 0
Loss of 37.3TR (25kV)'® Summer Peak
37 S Total Load’ - W 20 23 | 27 | 30 | 34 | 38 | 40 | 41 | 42 | 42
Temporary Load Transfer to 26 ' - - - - 201 23 [ 24 ) 24 | 24 | 24 | 24 | 24
Back up from 24 §'%%® - | 21| 18| 15 |50 | 48 | 47 | 47 | 45 | 43 | 43 | 43
Total Unsupplied Load - 0 2 B 0 0 0 0 0 0 0 0

Notes:
1. Utilized the sum of the respective transformer peaks to determine total load, as opposed to the
diversified station peaks.
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10.

11.
12.

13.
14.

15.
16.

17.

18.

19.
20.

Back up capacity from 26 Sub (utilizing tie-away feeder: 25-26.113) is limited by 26.2TR
transformer overload between 2024-2027 during N-1 contingency. 24 Sub only has two existing
ties to 26 Sub. With both 26.1TR & 26.2TR transformers having capacity constraints, there is
limited N-1 support available to 24 Sub from 26 Sub.

Insufficient back up capacity from 37 Sub in 2024, because the pre-existing 37.4TR
autotransformer was rated at 13.3MVA. With the new 50 MVA transformer addition in 2025, N-
1 support becomes available from 2025.

Additional back up capacity available on 26.1/26.2TR in 2028, due to station offload aligned with
Alternative 3.

Decreased load at risk due to available back up capacity from new 37.3TR transformer at 37
Sub.

Planned transfer of 10.4MVA from 24 Sub to 26 Sub in 2028 decreases station loading. The
transfers are counteracted by additional load growth at the station.

Planned net transfer of 35.2MVA from 26 Sub to 54 Sub in 2028 decreases loading (i.e. 50.1MVA
transferred from 26 Sub to 54 Sub and 14.9MVA from 24 Sub to 26 Sub).

Back up capacity from 54 Sub (25-54.121) limited by 54.1TR transformer overload beginning in
2026.

Additional back up capacity available on 24.2TR in 2028, due to station offload aligned with
Alternative 3.

Decreased back up capacity from 54 Sub (via feeder 25-54.121) in 2028, due to load additions,
but the back up from 24 Sub is sufficient during 26 Sub contingency.

Planned transfer of 45.7MVA from 26 Sub to 54 Sub in 2028.

Limited back up capacity from 26 Sub (utilizing tie-away feeder: 25-26.123) due to high summer
peak loading on 26.2TR transformer in 2024.

Back up capacity from 6 Sub (utilizing tie-away feeder: 25-6.111) is limited by 6.1TR transformer
overload during contingency scenario in 2027.

Additional back up available at 26 Sub after station offload in 2028.

Additional back up available from 24 Sub in 2028 through cascading load transfers.

After the preferred alternative is implemented in 2028, loss of 37.3TR can be supported by 24
Sub through cascading load transfers from 24 Sub to 26 Sub, and then 37 Sub to 24 Sub. Below
is a summary of the steps required:

a. Offload 20-24MVA from 24 Sub to 26 Sub to have available back up capacity at 24 Sub
to support 37 Sub. This can be achieved by temporarily transferring all the load from
25-24.121 to 25-26.113, and partial transfer of 25-24.123 to 25-26.111.

i. In addition, all the load supplied by feeder 25-24.112 would need to be
temporarily offloaded to 25-24.111, to provide capacity on 25-24.112 for a total
feeder transfer from 25-37.112 utilizing the new tie.

b. After step 16a, residual load at 24 Sub will range from 50-57MVA between 2028 and
2034. During a transformer contingency scenario at 37 Sub occurring after
implementation of the preferred alternative, 24 Sub will have adequate capacity to pick
up all the load from 37 Sub via feeders 25-37.111A & 25-37.112.

Increased back up capacity at 24 Sub after station offload to 26 Sub during 37.3TR contingency
scenario.

Load at Risk for new 50MVA transformer (37.3TR) at 37 Sub. 37.3TR is the only 25kV
transformer at 37 Sub, therefore it will rely solely on 24 Sub for back up supply.

Decreased back up capacity from 37 Sub, due to 37.3TR limitation.

Lower summer peak loading observed at 24 S in 2025.
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As demonstrated in Table 17, the preferred alternative mitigates the identified load at risk on
all feeders except 25-37.111A/25-37.112 during a 25 kV feeder contingency in 2032-2035.

Table 17: 25 kV Feeder Load at Risk - Preferred Alternative Implemented (MVA)

Actual Forecast (MVA)
2024 [2025]2026] 2027 | 2028 [2029]2030| 2031[2032| 2033|2034 [ 2035

Loss of 25-24 123 Summer Peak

25-24 123 Total Load 14 M 12 |12 |10° | 13|15 | 16|16 | 17 | 17 | 17
Back up from 25-24.111 7 7 7 0’ 0 0 0 0 0 0 0 0
Back up from 25-26.113 7 7 7 0 10°| 10 | 10 | 10 | 10 | 10 | 10 | 10
Back up from new tie to 25-26.121 - - - - Tt 7 T 7 7 7 7 7
Total Unsupplied Load 0 0 0 12 | 12 0 0 0 0 0 0 0
Loss of 25-37 111A7 Summer Peak

25-37 111A Total Load 0 9 M| 13| 14 |16 | 17 | 19| 21 | 22 | 22 | 22
Back up from 25-24 113 - 21 18| 15 [ 17715 [ 12 | 12 | 11 | 10 | 10 | 10
Back up from 25-37.112° - G G G G G B B B b b

Total Unsupplied Load - 0 0 0 0 0 0 0 4° 6 &

Loss of 25-37.1127 Summer Peak

256-37 112 Total Load 0 8 9 M| 13 | 14 | 17 | 19 ] 19 | 19 | 20 | 20
Back up from 25-24 114 - 1/ 14|12 (12 |12 [ 12 [ 11 [ 11| 10 | 10 | 10
Back up from 25-37 1114 - 6 6 6 B 6 6 B 0 0 0 0
Back up from new tie to 25-24 112 - - - - 122011 | 11| 11| 10 9 9 9
Total Unsupplied Load - 0 0 0 0 0 0 0 0 0 1 1
Loss of 25-26.121 Summer Peak

25-26.121 Total Load 21 |20 16| 17 | 12° [ 13 | 13 | 13 |13 | 13 | 13 | 13
Back up from 25-26.111 g 9 g 0 [13°| 13 |13 | 13|13 |13 |13 ] 13
Back up from 25-54 121 12 1] 8 | 0" 0 0 0 0 0 0 0 0
Total Unsupplied Load 0 0 0 17 0 0 0 0 0 0 0 0
Loss of 25-26.113 Summer Peak

25-26.113 Total Load 12 12011 11 | 142 14 | 14| 14|14 ] 14| 14| 14
Back up from 25-24 123 14 14 ] 14 | 14 0 0 0 0 0 0 0 0
Back up from 25-26.121 - - - (14T g 14 | 14 14 ] 14| 14| 14
Total Unsupplied Load 0 0 0 0 0 0 0 0 0 0 0 0

Notes:

1. Back up capacity on 25-24.111 is limited by 24.1TR transformer overload during feeder 25-
24.123 contingency scenario in 2027, therefore the double tie solution is insufficient.

2. Planned transfer of 1.9MVA from 25-24.123 to 25-26.121 in 2028.

3. Increased back up capacity on 25-26.113 due to capacity increase on 26.2TR transformer after
2028 offload.

4. New tie created between 26-26.121 & 25-24.123 in 2028 provides additional back up capacity.
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5. Slight increase in back up capacity on 25-24.113 due to 1.9MVA load transfer from 24.2TR to
26 Sub in 2028.

6. There is insufficient capacity to support 1-6 MVA of load serviced by 25-37.111A/25-37.112 in
2032-2034.

7. 25-37.111A & 25-37.112 are new 25kV feeders at 37 Sub, energized in December 2025.

8. New tie between 25-24.112 and 25-37.112 provides additional back up capacity. It is preferred
to utilize a double tie between 25-24.112 and 25-24.114 (back up from 25-37.112 not required)
during 25-37.112 contingency beyond 2028.

9. Planned transfer of 12.5MVA from 25-26.121 to 25-54.113 and addition of 7.5MVA in total from
25-24.111 & 25-24.123 to 25-26.121 in 2028.

10. Increased back up capacity on 25-26.111 after 26.1TR transformer offload in 2028.

11. 25-54.111 feeder capacity exceeded during feeder 25-26.121 contingency scenario in 2027.

12. Planned transfer of 2.9MVA from 25-24.121 to 25-26.113 in 2028.

13. New feeder tie created between 25-26.121 & 25-26.113 in 2028 provides additional back up
capacity in 2028.

10.0 Proposed In-Service Date for Preferred Alternative

Considering the capacity constraints highlighted in this Distribution Deficiency Report, the
138/25kV 30/40/50MVA transformer at 54 Sub and construction of the new 25kV distribution
feeders are critically required. An in-service date of August 1st 2028 is required, assuming
the following timelines: Approximately one [1] year for the AESO approval process, and a
construction schedule of approximately three [3] years.

11.0 Future System Development

The implementation of the preferred alternative will provide sufficient capacity for the
anticipated load growth in the study area under normal operation beyond the 10-year load
forecast timeframe. However, as indicated in Section 4.1 — Load Growth Developments,
additional growth is expected within the study area beyond 2034. This includes pre-project
planning inquiries for large commercial customers (e.g., data centers) with distribution
demand ranging from 10 — 50 MVA. Additional system capacity and transmission
infrastructure will likely be required as the area develops. A separate Statement of Need
document and AESO System Access Service Request (SASR) application will be prepared
for this new capacity addition when required.
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APPENDIX C: Load Forecasting Methodology

Load Forecasting Methodology

Annual load forecasts are developed for major elements of the distribution
system, including substations (PODS), substation transformers, distribution
feeders and network feeders. The load forecast for each element is developed
for the upcoming 10-year period, considering summer and winter peak
conditions.

EPC utilizes a Bottom-Up & Top-Down methodology for the annual load
forecast. The base forecast is developed using the Bottom-Up method, and the
result of the Top-Down method is used as a reference to consolidate the
Bottom-Up forecasts. This approach ensures that both micro (e.g., organic
growth) and macro (e.g., GDP) influential factors are adequately accounted for.

A summary of the two methodologies is provided below.

Bottom-Up methodology — The bottom-up methodology considers the
individual elements from the bottom, (i.e., customers) and goes through the
system hierarchy up to the overall system level. The process will result in
creating one set of forecasts using a predetermined forecast model. Figure C.1
shows the overall bottom-up forecasting framework for distribution and
downtown network systems. Major inputs to this method include:
e Actual peaks of all system elements (e.g., feeders, vaults, transformers)
in the previous year. The peaks are gathered, evaluated, and normalized
(in case an abnormal condition occurred such as temporary load
transfers between feeders).
e Planned permanent load transfers (e.g., planned re-allocation of load
between feeders, substation transformers, Network buses, etc.)
e Customer load growth (e.g., near and long term, including information
from ongoing customer projects, residential subdivision developments,
City of Calgary growth plans, developer inputs, etc.)

Top-Down methodology — In this methodology the overall system level
forecast is developed to reflect the economic outlook, demographic and
weather trends, and its influence on the system’s load growth based on
regression analyses Major inputs to this methodology include:
e Calgary real GDP growth
Industrial Product Price Index
Calgary Inflation Rate
WTI Oil Price
Population growth
Calgary Unemployment rate
Calgary Total Housing Completions
Downtown Office Vacancy Rate
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e Average Temperature
e Max/Min Temperature

As shown in Figure C.1, diversity factors (DF) are calculated at each level of
the bottom-up forecast from feeder level through the system hierarchy up to the
overall system level. DFs show how close the summation of the peak values of
the components downstream of an element is to the peak of that component.
The DFs are used to forecast the next upstream element, i.e., substation
transformers, substations, and overall system-level loading. As an example, the
diversity factor of a transformer in a distribution substation for summer 2023 is
the ratio of the transformer peak during summer 2023 to the total peak values
of the feeders fed by that transformer. In summary, a transformer’s peak load
forecasted is calculated as follows:

Transformer Peak
= Total Peak Load of connected feeders X Transformer’s DF

Note that, The DF of a component is forecasted by taking the weighted average
of the DFs for the past five years. The weighting is spread out over the 5-year
period as follows, with higher weight given to recent years: 70%, 15%, 10%,
3%, 2%.
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Large Load Additions
For service requests exceeding 1MVA, customers provide the following technical
specifications to EPC:

e Type of load (residential, commercial, retail, warehouses, data centers, industrial, etc.)
Targeted in service date, including load staging for multi-year developments.
Anticipated demand load and existing demand if applicable.

Service size, i.e., voltage and amperage rating of requested service.
Single Line diagrams
Applicable layout plans: number of units, building square footage, etc.

EPC communicates with customers to refine, update, and confirm the above information. EPC
also references historical trends on typical load density for different customer classes to
compare actual load from fully developed areas to the expected demand submitted by
customers.

This data forms the basis of the load additions included in the forecasts, and how they are
staggered throughout the decade.

Impact of Distributed Generation

DERs with an installed capacity greater than 1MVA are listed in section 4.3, however, the
load forecasts presented in this report do not include the impact of Electric Vehicles (EV),
residential Photo Voltaic (PV) or other emerging technologies. EPC’s System Planning
department is working towards integrating these technologies into the load forecasts for future
years.

At a high-level, EPC plans to use sample metering data from existing EV/PV connections to
create hourly profiles of consumption (for EVs) and generation (for solar PV). This data will
be modelled against third-party forecasts of expected EV and solar PV market penetration
to push the penetration rates to the neighborhood level. The results will be used to estimate
and forecast the impacts of EV charging and PV penetration on ENMAX system peak
demand.
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APPENDIX D: Historical Performance Information

Table D.1 below provides 10 years of historical SAIDI and SAIFI performance indices for the
EPC system. Table D.2 outlines the transformer outages, including 37.2TR which currently
supplies the 37.4TR autotransformer, and Table D.3 outlines the feeder outage history.

Table D.1- SAIFI and SAIDI (Overall System 10 Year Historical)
Year | SAIFI | SAIDI
2014 0.99 0.48
2015 0.77 0.54
2016 0.59 0.38
2017 0.64 0.47
2018 0.80 0.54
2019 0.72 0.42
2020 0.54 0.47
2021 0.62 0.53
2022 0.65 0.50
2023 0.52 0.62
2024 0.55 0.64
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Table D.2: Historical 10-year outages of EPC Substation transformers within the

study area
Qutage Outage Start (Date| Outage End Duration Caused
Asset Cai of O ,
Type & Time) (Date & Time) | (hours) Hse utage Sub. Trip
Doble test transformer. Transformer
Planned 24 1TR 5/6/20199:45 (5/10/201914:30| 100.7 |Secondary Cable Tests. Transformer No
Maintenance. Gas Relay Testing
HY Breaker Maintenance 24B138-24.81.
Doble 24PT138-731, 24B138-24 83 CT
Pl d 24 1TR B8/24/2019 7:30 (8/24/201917:30 10 ' N
anne /24/ /24/ Repair or Replace Center Phase Mech o
Cover [AVANTIS)
Tap changer inspection. Check reversing
switch. Qil sampling MT, TC. Qutage
Pl d 24 1TR 9/3/2019 3:30 9/4/2019 13:45 293 M
anne /3] /4 Required - 24.ITR XO ground cable °
corrective
RTU upgrade. CAC OAC commissioning.
Planned 241TR [ 11/24/201912:0011/24/2019 14:1y 2.3 Control Center will have no control on No
equipment
Outage Required - 24.ITR XO d
Planned | 241TR | 12/5/2019 815 |12/5/201914:30| 62 HEEEE Require groun No
cable corrective
Corrective. SW 81 @ 24 Sub Does not
Planned 243TR [11/17/2019 11:3001/17/2019 17:3( 6 open past 90 degrees and is stiff (east No
phase). Check reversing switch 24 2TR
RTU upgrade. CAC OAC commissioning.
Planned 24 2TR | 11/24/2019 8:00 [11/24/2019 12:0( 4 Control Center will have no control on No
equipment
Unplanned | 24 3TR | 6/20/2022 05:22 |6/20/2022 05:39| 028 |CahleFailure No
Unplanned | 26.1TR | 15/5/2019 05:36 |15/5/2019 05:41| 008 |Relay Failure Yes
Unplanned | 54.1TR | 1/6/202010:27 | 1/6/2020 10:29 0.05 [Human Elemenent Yes
T f diff tial rel I
Planned | 37.2TR | 9/30/2019 10:00 [10/10/2019 14.19 2443 | o - ormercifierential refay pane No
replacement
Hotspot 37.2TR HI. Oil sampling MT, TC.
Pl d 37.2TR 34242020 8:00 3/2/2020 14:45 6.8 M
anne /2/ 12/ Check reversing switch. Gas relay testing. °
Power factor test, transformer secondary
Planned 37.2TR 6/8/2020 8:30 |6/11/202014:30 78 cable tests, Transformer Maintenance. No
il sampling MT
Planned 37.2TR | 8/10/20208:30 | 8/13/2020 B:30 72 Reinhausen Tap changer Maintenance No
HY 5W maintenance SW34, SW85, SWE6,
) ) MD-37.2TR. Check reversing switch.
Planned 37.2TR 2/13/2021 8:30 |2/14/2021 14:15 298 37B138-37 82 CT. Corrective- CT's are not Mo
grounded. 5F6 Gas Sample
Qil s ling MT, TC. 37 2TR LTC h
Planned | 37.2TR | 11/2/202111:30 |11/2/202115:000 35 |- o ene mee No

heaters R2 and R3- need to be replaced.
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Table D.3: Historical 10-year outages of EPC feeders within the study area

feeder cause customer_count date_time Duration HH:MM
25-24 121 Lightning Arrestor 2735 2012-07-05158:00 0:08
25-24 121 Pale Fire 2756 2013-03-03 19:40 0:00
25-24 121 Paole Fire 2756 2013-03-03 18:40 0:48
25-24 121 Paole Fire 2756 2013-03-03 18:40 722
25-24 121 Paole Fire 2756 2013-03-03 18:40 0:00
25-24 121 Wildlife or Birds 2756 2013-03-17 1618 0:00
25-24 121 Insulator Failure 2747 2012-08-10 14:04 0:00
25-24 121 Wildlife or Birds 3246 2013-10-03 15:50 0:00
25-24 121 Under Investigation 2753 2013-10-03 15:50 0:01
25-24 121 Wildlife or Birds 3550 2014-04-11 15:51 0:00
25-24 121 Wildlife or Birds 2551 2014-07-151210 0:00
25-24 121 Wildlife or Birds 1621 2015-05-05 12:05 0:00
25-24 121 Wildlife or Birds 2739 2016-04-17 15:25 0:00
25-24 121 Conductor Failure - Primary 2690 2017-09-13 1501 0:00
25-24 121 Conductor Failure - Primary 2690 2017-09-13 15:01 051
25-24 121 Zonductor Failure - Primary 2690 2017-09-13 15:01 6:04
25-24 122 Customer Equipment 1 2013-06-18 9:32 0:00
25-24 122 Unknown 1 2015-08-26 18:67 0:00
25-24 122 Wildlife or Birds 1 2015-09-20 16:49 0:00
25-24 122 Wildlife or Birds 1 2016-05-18 5:25 0:00
25-24 123 Unknown 3566 2014-07-31 20037 0:00
25-24 123 Unknown 3566 2014-07-31 20037 0:02
25-24 123 Unknown 3566 2014-07-31 20037 0:00
25-24 123 Unknown 3566 2014-07-31 20037 0:13
25-24 123 Unknown 2663 2015-05-02 6:02 0:00
25-24 123 Snow 2740 20151117 22.08 0:00
25-24 123 Equipment Failure 2879 2016-04-07 13:29 0:04
25-24 123 Wildlife or Birds 2803 2017-03-14 8:52 0:00
25-24 123 Wildlife or Birds 2893 2017-03-14 8:52 0:06
25-24 123 Wildlife or Birds 2803 2017-03-14 8:52 0:07
25-24 123 Wildlife or Birds 2893 2017-04-11 9:01 0:00
25-26.113 Cable Failure 7582 2016-05-12 11:03 0:51
25-26.113 Cable Failure THBZ 2016-05-12 11:03 111
25-26.113 Cable Failure Thaz 2016-05-12 11:03 0:06
25-26.113 Cable Failure 2087 2016-10-11 8:35 0:00
25-26.113 Cable Failura a0ae7 2016-10-11 8:35 0:00
25-26.113 Cable Failure a0a87 2016-10-11 8:35 0:02
25-26.121 Public Interfarence 223 2012-06-18 9:37 0:24
25-26.121 Public Interference 4635 2012-06-18 9:04 0:01
25-54 121 |EPC Transmission Loss of Supply 1033 2013-10-04 11:54 012
25-54 121 Unknown 4004 2016-01-22 20043 0:00
25-54 121 Unknown 4147 2016-07-26 0:34 0:03
25-54 121 Unknown 4147 2016-07-26 0:34 0:02
25-37 111 Major Storm 151 2012-08-14 15:09 0:04
25-37 111 Paole Fire 160 2013-04-07 3:24 115
25-37.111 Paole Fire 160 2013-04-07 3:24 1:44
25-37 111 Paole Fire 160 2013-04-07 3:24 714
25-37. 111 Snow 218 2015-11-18 0:05 015
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25-37 111 Public Interference 219 2016-11-02 4.33 122
25-37 111 Equipment Failure 327 2018-05-04 1544 0:01
25-37 111 Wind 1 2019-07-28 1555 111
25-37.111 Cable Dig In i 2019-09-16 16:45 225
25-37.111 H Connector — Primary 4 2020-10-11 755 042
25-37.111 Public Interferance i 2021-03-02 1956 127
25-37 111 H Connector — Secondary 1 2021-09-21 8:48 527
25-37 111 Unknown/Other 1 2022-05-30 912 221
25-37 111 LG Dist Xfm 1 2022-07-1416:35 1:08

Table D.4: Estimated Restoration Times

General Response Process - 24.1TR, 24.2TR, 26.1TR and 26.2TR Transformer
Contingency

1. Automated processes:
e Protection relays trip opening the following breakers: (~5 cycles)
o 25KV transformer breakers
o 138kV bus-tie breaker
o 138KV line breakers on the same bus section as the faulting
transformer
This results in a partial substation outage. All feeders supplied by the
faulted transformer are affected. 138 kV transmission lines terminated on
the same 138 kV bus section as the faulted transformer are affected.
e Distribution Automation (DA) engages: (<1 minute)
o Feeders with DA installed attempt to automatically tie-away to
adjacent feeders if capacity is available
e Substation auto-switching engages: (1 minute)
o The motorized disconnect (MD) on the faulting transformer is
opened. This removes the transformer from service.
o 138 kV bus-tie and line breakers re-close restoring the 138 kV
bus.
2. Operations reviews alarms within EPC’s SCADA and OMS (Outage
Management System) to respond accordingly.
3. Operations assess current system state & confirms which element are in/out of
service.
4. Operations assess loading of existing equipment and available tie capacity.
5. Operations restores feeders using substation switching and feeder ties:
e Close in the 25 kV bus-tie breakers restoring feeders that did not
automatically tie-away. (5-10 minutes)
e |f additional capacity is required, utilize feeder ties to supply load from
an adjacent substation. (5-10 minutes for remote switching; 30-90
Minutes for manual switching)
e |f capacity exists tie-back feeders that were tied-away automatically. (As
system conditions permit)
6. Operations dispatch crew to site to assess the faulted transformer and perform
manual switching if required. (30-90 minutes)
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Asset repair or replace the faulted transformer. (12-14 months for like for like
replacement)

If capacity does not exist to fully support all load, EPC would manually tie-away
feeders to adjacent substations if possible.

General Response Process — 37.3TR Transformer Contingency

oA

. Automated processes:

e Protection relays trip opening the following breakers: (~5 cycles)
o 25KV transformer breaker
o 138kV bus-tie breaker
o 138KV line breakers on the same bus section as the faulting
transformer
This results in a partial substation outage. All feeders supplied by the
faulted transformer are affected. 138 kV transmission lines terminated on
the same 138 kV bus section as the faulted transformer are affected.
e Distribution Automation (DA) engages: (<1 minute)
o Feeders with DA installed attempt to automatically tie-away to
adjacent feeders if capacity is available

. Operations reviews alarms within EPC’s SCADA and OMS (Outage

Management System) to respond accordingly.

Operations assess current system state & confirms which element are in/out of
service.

Operations assess loading of existing equipment and available tie capacity.
Operations dispatch crew to site to assess the faulted transformer and perform
manual switching if required. (30-60 minutes)

Asset repair or replace the faulted transformer. (12-14 months for like for like
replacement)

General Response Process — 54.1TR Transformer Contingency

. Automated processes:

a. Protection relays trip opening the following breakers: (~5 cycles)
i. 25KkV transformer breaker
ii. 138kV line breaker
This results in a total substation outage because this station only has one
transformer. All feeders supplied by the faulted transformer are affected.
138 kV transmission line feeding the faulted transformer is affected.
e Distribution Automation (DA) engages: (<1 minute)
o Feeders with DA installed attempt to automatically tie-away to
adjacent feeders if capacity is available

. Operations reviews alarms within EPC’s SCADA and OMS (Outage

Management System) to respond accordingly.
Operations assess current system state & confirms which element are in/out of
service.
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Operations assess loading of existing equipment and available tie capacity.
Operations dispatch crew to site to assess the faulted transformer and perform
manual switching if required. (30-60 minutes)

Asset repair or replace the faulted transformer. (12-14 months for like for like
replacement)
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APPENDIX E: ENMAX Distribution System Performance
Standard

. ENMAX Power Corporation Standard
ENM
Distribution System Performance
EPC-Distributicn Effective Date:  Nowv 15, 2024 Rew. 2 Pg. 5 ofg

APPENDIX 1 - DISTRIBUTION SYSTEM COMDITIONS — NORMAL AND EMERGEMNCY

A1

A3

Ad

AS

Ab

AT

AB

Distribution Point of Delivery (POD) substations shall be planned, designed and operated to ensure no loss
of load due to substation capacity limitations during a substation transformer N-1 contingency for a period
longer than the switching time required to restore service.

Al1 Restoration capability will be assessed based on a combination of firm POD transformer capacity
remaining and load transfer capability from adjacent POD through distribution feeder
interconnections.

Three phase main distribution system feeders shall be planned, designed, and operated to enable full mutual
backup capability during a feeder N-1 contingency over peak loading conditions.

All new distribution facilities within the ENMAX 25 kV Boundary, as defined in map DSP - M.O01, will be
planned and designed to 25 kV standards.

Distribution Point of Delivery (POD) substations supplying secondary network bus areas within the
Downtown Metwork Boundary, as defined in map DSP-M_002Z, shall have capacity planned, designed, and
operated to ensure that, at a minimum, the independent loss of two substation transformers (substation
transformer N-1-1 contingency), will not result in the interruption of customer service for a period longer
than the time required to restore service through switching of existing infrastructure within the POD
substation.

Distribution feeders supplying a downtown secondary network bus area shall be planned, designed, and
operated for full mutual backup capability that allows for the simultaneous loss of any two feeders (feeder
N-Z contingency) with no interruption in customer service over peak loading conditions.

Secondary Network Systems, including network transformers and secondary ties, within the Downtown
Metwork Boundary shall be planned, designed, and operated to ensure no interruption of service to
customers in the event of the simultaneous loss of two feeders or two network service transformers (feeder
or network service transformer N-2 contingency) over peak loading conditions.

Distribution Point of Delivery (POD) substations shall be planned, designed and operated to ensure no maore
than two POD substations are supplied radially as a result of a planned transmission drcuit or
autotransformer outage. Pre-system reconfigurations that require distribution load transfers to alleviate
transmission system overloads are not acceptable due to the increased customer outage risk under the next
contingency.

Distribution Point of Delivery (POD) substations shall be planned, designed and operated to ensure no
customer load interruption during a transmission circuit, autotransformer or common structure N-1
contingency.
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