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NOTE: 

The conclusions and recommendations in this report are based on the results presented in Attachment A: 
Engineering Connection Assessment: Study Results, which was prepared by a third party consultant in 
accordance with the AESO Connection Process.  

The AESO has reviewed the Engineering Connection Assessment: Study Results, and finds it acceptable 
for the purpose of assessing the potential impacts of the proposed connection on the performance of the 
Alberta interconnected electric system.  
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1 Introduction 

This AESO Engineering Connection Assessment describes the engineering studies that were completed 
to assess the impact of the Project (as defined below) on the performance of the Alberta interconnected 
electric system (AIES). This report also provides the AESO’s conclusions and recommendations based on 
the results of the engineering studies. 

Attached to this Engineering Connection Assessment are the results of the engineering studies (see 
Attachment A) and the scope and methodology used to perform the studies (see Attachment A1 to 
Attachment A). These attachments provide details regarding the technical criteria, assumptions, and 
methods for performing these engineering studies, and the results of the engineering studies. 

1.1 Project Overview 

ATCO Electric Ltd. (Market Participant), in its capacity as the legal owner of an electric distribution system 
(DFO), has submitted a request for system access service to the Alberta Electric System Operator (AESO) 
to serve a new customer load in the Fort McMurray area. 

The Market Participant’s request includes a new system access service in the Fort McMurray planning area 
(Area 25) and a request for transmission development (collectively, the Project).  The Market Participant 
has requested a staged Rate DTS, Demand Transmission Service contract: the first stage includes a Rate 
DTS of 5 MW with a contract capacity start date of February 1, 2023 and the second stage includes an 
increase of 23.8 MW, to a total Rate DTS of 28.8 MW, with a contract capacity start date of May 1, 2023.    

The scheduled in-service date (ISD) for the Project is February 1, 2023.  
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2 Assessment Scope 

2.1 Objectives 

The objectives of the AESO Engineering Connection Assessment are as follows: 

 Assess the impact of the Project on the performance of the AIES. 

 Evaluate Project connection alternatives and identify the AESO’s preferred alternative. 

 Recommend mitigation measures, if required, to reliably connect the Project to the AIES. 

 Identify Project dependencies, including any TFO projects or AESO plans to expand or enhance 
the transmission system that must be completed prior to connection. 

2.2 Existing System 

Geographically, the Project is located in the AESO planning area Fort McMurray (Area 25), which is part of 
the AESO North East planning region. Fort McMurray (Area 25) is surrounded by the planning areas of 
High River (Area 18), Peace River (Area 19), High Prairie (Area 21), and Athabasca/ Lac La Biche (Area 
27). 

From a transmission system perspective, Fort McMurray (Area 25) consists primarily of a 240 kV and 144 
kV transmission system. Fort McMurray (Area 25) is connected to Peace River (Area 19) and High Prairie 
(Area 21), and Athabasca/ Lac La Biche (Area 27) through the 260 kV transmission system. 

Existing constraints in the North East planning region are managed in accordance with the procedures set 
out in Section 302.1 of the ISO rules, Real Time Transmission Constraint Management (TCM Rule). 

2.3 Study Area 

The Study Area for the Project consists of the AESO Planning area of Fort McMurray (Area 25), including 
the tie lines connecting this planning area to the rest of the AIES. All transmission facilities within the Study 
Area will be studied and monitored for violations of the Reliability Criteria (defined in Section 3.1 of 
Attachment A1). 
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3 Connection Alternatives 

3.1 Overview 

The AESO, in consultation with the TFO in the Study Area and the Market Participant, examined five 
transmission alternatives to meet the DFO’s request for system access service, as detailed in Section 3.2.1 

3.2 Connection Alternatives Examined 

Below is a description of the developments associated with the transmission alternatives that were 
examined for the Project. 

Alternative 1 – New Point of Delivery with a T-tap connection to the existing 144 kV transmission 
line 7L121  

This alternative includes the following developments: 

 Add one new 144/25kV Point of Delivery (POD) substation, to be designated Freer 2043S 
substation, including one 144/25 kV transformer, one 144 kV circuit breaker and two 25 kV 
feeder breakers; 

 Add one 144 kV circuit, approximately 2 km in length, to connect the proposed Freer 2043S 
substation to the existing 144 kV transmission line 7L121 (between Mariana 833S and Crow 
860S Substations) using a T-tap configuration; 

 Add or modify associated equipment as required for the above transmission developments. 

The proposed connection configuration is shown in Figure 3-1. 

 
1 These alternatives reflect more up to date engineering design than the alternatives identified in ATCO Electric Ltd 
Distribution Deficiency Report – Mariana Lake Load Addition, which is filed under a separate cover. 
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Figure 3-1: Connection Alternative 1 
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Alternative 2 – New POD with an in-and-out connection to the existing 144 kV transmission line 
7L121  

This alternative includes the following developments: 

 Add one new 144/25kV POD substation, to be designated Freer 2043S substation, including 
one 144/25 kV transformer, three 144 kV circuit breakers and two 25 kV feeder breakers; 

 Add one 144 kV circuit, approximately 2 km in length, to connect the proposed Freer 2043S 
substation to the existing 144 kV transmission line 7L121 (between Mariana 833S and Crow 
860S Substations) using an in-and-out configuration; 

 Add or modify associated equipment as required for the above transmission developments. 

The proposed connection configuration is shown in Figure 3-2. 
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Figure 3-2: Connection Alternative 2 
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Alternative 3 – New POD with a T-tap connection to the existing 240 kV transmission line 9L89  

This alternative includes the following developments: 

 Add one new 240/25kV POD substation, to be designated Freer 2043S substation, including 
one 240/25 kV transformer, one 240 kV circuit breaker and two 25 kV feeder breakers;  

 Add one 240 kV circuit, approximately 2 km in length, to connect the proposed Freer 2043S 
substation to the existing 240 kV transmission line 9L89 (between McMillan 885S and Dawes 
2011S Substations) using a T-tap configuration; 

 Add or modify associated equipment as required for the above transmission developments. 

The proposed connection configuration is shown in Figure 3-3. 
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Figure 3-3: Connection Alternative 3 
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Alternative 4 – New POD with an in-and-out connection to the existing 240 kV transmission line 9L89  

This alternative includes the following developments: 

 Add one new 240/25kV POD substation to be designated Freer 2043S substation, including 
one 240/25 kV transformer, three 240 kV circuit breakers and two 25 kV feeder breakers; 

 Add one 240 kV circuit, approximately 2 km in length, to connect the proposed Freer 2043S 
substation to the existing 240 kV transmission line 9L89 (between McMillan 885S and Dawes 
2011S Substations) using an in-and-out configuration; 

 Add or modify associated equipment as required for the above transmission developments. 

The proposed connection configuration is shown in Figure 3-4 
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Figure 3-4: Connection Alternative 4 
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Alternative 5 – Upgrade the existing Mariana 833S Substation 

This alternative includes the following developments: 

 Upgrade the existing Mariana 833S substation, including adding one 144/25kV transformer; 
and 

 Add or modify associated equipment as required for the above transmission developments. 

The Market Participant has advised that this alterative would also require the addition of one 25 kV double 
circuit distribution feeder, approximately 2 km in length.  

The proposed connection configuration is shown in Figure 3-5. 
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Figure 3-5: Connection Alternative 5 
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3.3 Connection Alternatives Selected for Further Study 

Alternative 1 is considered technically feasible and was selected for further study.  

3.4 Connection Alternatives Not Selected for Further Study 

Alternatives 2, 3, and 4 would involve increased transmission development and hence, increased cost, 
compared to Alternative 1. Therefore, Alternatives 2, 3, and 4 were not selected for further study.  
 
The Market Participant has advised that Alternative 5 requires expansion of the Mariana 833S substation 
which is not feasible as the Mariana 833S substation is surrounded by pipelines which would prevent its 
expansion.  Therefore, Alternative 5 was not selected for further study. 
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4 Assessment Approach 

4.1 Standards, Criteria and Assumptions 

A detailed description of the standards, criteria, and assumptions that were used for the connection 
assessment is provided in Attachment A (see Attachment A1). 

4.2 Studies Performed 

At the time of study, the scheduled ISD for the Project is May 1, 2023. Therefore, studies were performed 
using scenarios for 2023 Summer Peak (SP) and 2024 Winter Peak (WP). The AESO notes that the Market 
Participant's request for system access service indicated a rate DTS contract capacity of 28 MW which was 
used in all studies. Subsequently a change proposal was submitted by the Market Participant which 
increased the rate DTS contract capacity to 28.8 MW. The AESO confirms that the incremental increase of 
0.8 MW would have no impact to the studies. 

Short-circuit studies were performed using the 2024 WP pre-Project scenario, 2024 WP and 2031 WP post-
Project scenarios. 

Table 4-1 lists the study scenarios. Post-Project scenarios reflect the final requested Rate DTS contract 
capacity of 28 MW at the Freer 2043S substation. 

Table 4-1: Connection Study Scenarios 

Scenario 
No. 

Year/Season 

System 
Generation 
Dispatch 

Conditions 

Scenario Name 
Project 
Load 
(MW) 

Project 
Generation 

(MW) 

Pre-Project 

1 2023 Summer Peak (SP) 
Low Northeast 
Generation 

2023 SP Pre-Project 0 0 

2 2024 Winter Peak (WP) 
Low Northeast 
Generation 

2024 WP Pre-Project 0 0 

Post-Project 

3 2023 SP 
Low Northeast 
Generation 

2023 SP Post Project 28 0 

4 2024 WP 
Low Northeast 
Generation 

2024 WP Post Project 28 0 

5 2031 WP 
All Generation 
In Service 

2031 WP Post-Project 28 0 

 

The AESO Planning Region load forecasts used for the connection studies were based on the AESO's 
2021 Long-term Outlook (2021 LTO).  
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4.2.1 Power Flow Studies 

The purpose of the power flow studies is to identify and quantify any thermal and voltage criteria violations 
in the Study Area.  

In addition, power flow studies are also used to identify POD low voltage bus voltage deviations beyond the 
limits listed in Table 3-1 of Attachment A1.2 

Power flow studies were performed for 2023 Summer Peak (SP) and 2024 Winter Peak (WP) pre-Project 
scenarios, and for 2023 SP and 2024 WP post-Project scenarios. 

4.2.2 Voltage Stability Studies 

The purpose of the voltage stability studies is to determine the ability of the transmission system to maintain 
voltage stability at the busses in the Study Area. 

Voltage stability studies were performed for 2024 WP post-Project scenarios. 

4.2.3 Short-Circuit Current Level Studies 

The purpose of short-circuit current level studies is to determine the expected system short-circuit current 
levels in the vicinity of the Project. 

Short circuit studies were performed for the 2024 WP pre-Project scenario, 2024 WP and 2031 WP post-
Project scenarios. 

 
2 The AESO’s desired post-contingency voltage deviations for low voltage busses represent guidelines rather than criteria. A POD 
bus voltage deviation that exceeds the desired limits shown in Table 3-1 of Attachment A1 does not represent a Reliability Criteria 
violation. Mitigation measures would not be developed to specifically address POD bus voltage deviations that exceed the desired 
values in Table 3-1 of Attachment A1. 
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5 Results 

5.1 Overview 

Under Category A and Category B conditions, no Reliability Criteria violations or POD bus voltage 
deviations were observed for both the pre-Project and post-Project scenarios. 

The short-circuit current levels were found to be within the typical capability of the nearby facilities. 

Detailed study results are provided in Attachment A. 
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6 Project Dependencies 

The Project does not require the completion of any other AESO plans to expand or enhance the 
transmission system prior to connection. 
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7 Conclusions and Recommendations 

 
Based on the study results, Alternative 1 is technically viable and will not adversely affect the performance 
of the transmission system. The connection assessment did not identify any system performance issues in 
the pre-Project and post-Project scenarios studied. 

The AESO recommends proceeding with the Project using Alternative 1 as the preferred alternative to 
respond to the Market Participant’s request for system access service.  

Alternative 1 involves adding a new POD substation, to be designated Freer 2043S substation, including 
one 144/25 kV transformer, one 144 kV circuit breaker  and two 25 kV feeder breakers.  This alternative 
would require adding one 144 kV circuit, approximately 2 km in length, to connect the proposed Freer 
2043S substation to the existing 144 kV transmission line 7L121 (between Mariana 833S and Crow 860S 
Substations) using a T-tap configuration.   

The conductor used for the 144 kV circuit should have a minimum thermal rating similar to the existing 144 
kV transmission line 7L121.  The 144/25 kV LTC transformer being added should have a capacity of 
30/40/50 MVA to meet the Market Participant’s requested rate DTS.  
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Introduction

This report presents the results of the engineering studies that were completed by ATCO Electric Ltd. (the 
Studies Consultant) to assess the impact of the Project (as defined in Attachment A1: AESO Engineering 
Connection Assessment Scope) on the performance of the Alberta interconnected electric system (AIES). 
The studies were performed in accordance with Attachment A1: AESO Engineering Connection 
Assessment: Study Scope, which was prepared by the AESO.

The power system network analysis tool that was used for the studies in this connection assessment was
PSS/E version 33.
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Pre-Project Study Results

This section describes the results of the pre-Project power flow studies.

2.1 Power Flow Studies

Power flow diagrams illustrating the pre-Project power flow studies results for Category A and Category B 
conditions are provided in Attachment A2.

2.1.1 Scenario 1: 2023 Summer Peak

Category A Conditions

No Reliability Criteria (as defined in Section 3.1 of Attachment A1) violations were observed under 
Category A conditions.

Category B Conditions

No Reliability Criteria violations were observed under Category B conditions.

2.1.2 Scenario 2: 2024 Winter Peak 

Category A Conditions

No Reliability Crite ) violations were observed under Category A 
conditions.

Category B Conditions

No Reliability Criteria violations were observed under Category B conditions.
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Post-Project Study Results

This section describes the results of the post-Project power flow studies and voltage stability studies.

As described in Section 2 of Attachment A1, the post-Project studies were performed using Alternative 1.

3.1 Power Flow Studies

Power flow diagrams illustrating the post-Project power flow studies results for Category A and 
Category B conditions are included in Attachment A3. All behind fence areas were not reported for 
violations as we may not have accurate information on the Customer sites.

3.1.1 Scenario 3: 2023 Summer Peak (Alternative 1)

Category A Conditions

No Reliability Criteria violations were observed under Category A conditions.

Category B Conditions

No Reliability Criteria violations were observed under Category B conditions.

3.1.2 Scenario 4: 2024 Winter Peak (Alternative 1)

Category A Conditions

No Reliability Criteria violations were observed under Category A conditions.

Category B Conditions

No Reliability Criteria violations were observed under Category B conditions.
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3.2 Voltage Stability Studies 

3.2.1 Scenario 4: 2024 WP Post-Project (Alternative 1) 

Voltage stability analysis was performed for the 2024 WP post-Project Scenario 4. The reference load 
level for the Study Area (Area 25) is 2456.8 MW. For Category B contingencies, the minimum incremental 
load transfer is 5% of the reference load, or 122.8 MW (0.05 x 2456.8 MW = 122.8 MW), in order to meet 
the voltage stability criteria.  

Table 3-1 provides the voltage stability study results under the Category A condition and for the five worst 
contingencies under Category B conditions. The voltage stability diagrams are provided in Attachment 
A4. 

The voltage stability margin was met for all studied conditions. 

Table 3-1: Voltage Stability Study Results under Category B Conditions for Scenario 4 

Contingency 
(System Element 

Lost) 
From To 

Maximum 
Incremental 

Transfer  
(MW) 

Meets 
Criteria? 

N-0 System Normal 590.0 Yes 

9L101 Secord 2005S McCLELLAND 957S 270.6 Yes 

1090L Christina Lake 723S Jackfish 698S 369.4 Yes 

1115L Black Spruce 154S Pike 170S 468.8 Yes 

1099L Jackfish 698S Black Spruce 154S 477.5 Yes 

9L32 Joslyn 849S Secord 2005S 485.6 Yes 
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Short Circuit Studies

4.1 Pre-Project Results

Pre-Project short-circuit current levels are provided in Table 4-11.

Table 4-1: Pre-Project Short-Circuit Current Levels for Scenario 2

Substation Name 
and Number

Base 
Voltage 

(kV)

Pre-Fault 
Voltage

(kV)

3-
Fault 
(kA)

Positive Sequence 
Thevenin Source 

Impedance (R1+jX1)
(pu)

1-
Fault 
(kA)

Zero Sequence
Thevenin
Source

Impedance
(R0+jX0) (pu)

Mariana 833S 138 147.1 4.2 0.030479+j0.10104 3.4 0.039832+j0.174002

McMillan 885S
240 266.0 5.0 0.009079+j0.050144 4.6 0.009482+j0.06249

138 148.6 5.0 0.013954+j0.086423 5.8 0.004823+j0.050369

Crow 860S 138 148.5 4.8 0.015612+j0.089271 5.2 0.009598+j0.06932

Dawes 2011S
240 268.6 6.9 0.00635+j0.036124 10.7 0.000199+j-0.002186

138 145.8 7.8 0.009865+j0.055526 8.3 0.003028+j0.04619

4.2 Post-Project Results

4.2.1 Scenario 4: 2024 Winter Peak

Post-Project short-circuit current levels for Scenario 4 are provided in Table 4-2.

Table 4-2: Post-Project Short-Circuit Current Levels for Scenario 4

1 Short-circuit current studies were based on modeling information provided to the AESO by third parties. The authenticity of the 
modeling information has not been validated. Fault levels could change as a result of system developments, new customer 
connections, or additional generation in the area. It is recommended that these changes be monitored and fault levels reviewed to 
ensure that the fault levels are within equipment operating limits. The information provided in this study should not be used as the 
sole source of information for electrical equipment specifications or for the design of safety-grounding systems.

Substation Name 
and Number

Base 
Voltage 

(kV)

Pre-
Fault 

Voltage
(kV)

3-
(kA)

Positive Sequence 
Thevenin Source 

Impedance (R1+jX1)
(pu)

1- t 
(kA)

Zero Sequence
Thevenin
Source

Impedance
(R0+jX0) (pu)

Mariana 833S 138 145.5 4.2 0.032664+j0.098965 3.9 0.022947+j0.12587

McMillan 885S
240 265.4 5.0 0.009359+j0.049971 4.6 0.009404+j0.061885

138 148.0 5.0 0.01489+j0.085995 5.9 0.004805+j0.049207

Crow 860S 138 147.8 4.9 0.01664+j0.088783 5.3 0.009364+j0.066994

Dawes 2011S 240 268.3 6.9 0.006532+j0.036041 10.7 0.000204+j-0.002211
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4.2.2 Scenario 5: 2031 Winter Peak 

Post-Project short-circuit current levels for Scenario 5 are provided in Table 4-3. 

Table 4-3: Post-Project Short-Circuit Current Levels for Scenario 5 

 

138 145.7 7.8 0.010353+j0.055449 8.3 0.003125+j0.045684 

Freer 2043S 138 145.3 4.0 0.035149+j0.104095 3.8 0.021587+j0.128209 

Substation Name 
and Number 

Base 
Voltage 

(kV) 

Pre-
Fault 

Voltage 
(kV) 

3- lt 
(kA) 

Positive Sequence 
Thevenin Source 

Impedance (R1+jX1) 
(pu) 

1-
(kA) 

Zero Sequence 
Thevenin 
Source 

Impedance 
(R0+jX0) (pu) 

Mariana 833S 138 143.0 4.3 0.031478+j0.097384 4.0 0.022638+j0.124319 

McMillan 885S 
240 261.1 5.1 0.008608+j0.048476 4.7 0.009406+j0.061802 

138 145.3 5.1 0.01397+j0.084585 6.0 0.00481+j0.049154 

Crow 860S 138 145.1 4.9 0.01569+j0.087379 5.4 0.009368+j0.06691 

Dawes 2011S 
240 263.6 7.3 0.005726+j0.033927 11.4 0.000203+j-0.002178 

138 144.3 8.0 0.009657+j0.054224 8.5 0.003091+j0.045169 

Freer 2043S 138 142.7 4.1 0.033985+j0.102524 3.8 0.021274+j0.12657 
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Mitigation Measure Development and Evaluation

In all scenarios (pre-Project and post-Project), no thermal or voltage criteria violations were observed 
under Category B conditions.
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1 Introduction 

aeso 

This Study Scope provides an overview of the engineering studies to be completed by ATCO Electric Ltd. 

(the Studies Consultant) to assess the impact of the Project (as defined in section 1.1) on the performance 

of the Alberta interconnected electric system (AIES). Technical criteria, assumptions and methods for 

performing these engineering studies are provided in this document. 

1.1 Project Overview 

ATCO Electric Ltd. (Market Participant), in its capacity as the legal owner of an electric distribution system 

(DFO), has submitted a request for system access service to the Alberta Electric System Operator 

(AESO) to serve a new customer load of 28 MW located in Fort McMurray area. 

The DFO's request includes a request for a Rate DTS, Demand Transmission Service, contract capacity 

of 5 MW for a new system access service in the Fort McMurray planning area (area 25) and a request 

for transmission development (collectively, the Project). Specifically, the DFO requested a new point of 

delivery (POD) substation. The Market Participant has indicated that it plans to request an increase to 

this Rate DTS which is planned for May 2023 and would result in a final Rate DTS of 28 MW. 

The Project in-service date (ISO) used for the purpose of the studies is May 1, 2023. 

Load and generation components of the Project are listed in Table 1-1. 

Table 1-1: Project Load and Generation Details 

Project Component 

Load Existing Rate DTS, Demand Transmission 

Service, contract capacity 

Requested Rate DTS 

Type 

Motors (number and size) 

Power factor 

1.2 Existing System Overview 

1.2. 1 Study Area 

I Description 

No existing contract 

5 MW on February 1, 2023 

28 MW on May 1, 2023 

Oil and Gas 

2 x 20,000 HP motors with VFD 

1.9 MW other small motors 

0.9 lagging 

Geographically, the Project is located in the AESO planning area of Fort McMurray (Area 25). 

The Study Area consists of the AESO planning area of Fort McMurray (Area 25) and their neighbouring ties 

to the rest of the AIES. 

Transmission Projects 

Public 
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2 Connection Alternative 

The following alternative will be examined: 

aeso 

2.1 Alternative 1 -  New Point of Delivery with a T-tap 

connection to the existing transmission line 7L 121 

This alternative included the following developments: 

• Add a new Point of Delivery (POD) substation, including one 144/25 kV L TC transformer with 

a capacity of 30/40/50 MVA, and one 144 kV circuit breaker;

• Add one 144 kV circuit, approximately 2 km in length, to connect the POD to the existing 144 

kV transmission line 7L 121 (between Mariana 833S and Crow 860S substations) using a T­

Tap configuration.

• Add or modify associated equipment as required for the above transmission developments.

The proposed connection configuration is shown in Figure 2-1. 

4 Transmission Projects 
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4 Scenarios and Assumptions 

4.1 Scenarios 

aeso 

The following section describes the scenarios to be studied and the assumptions to be used in the studies. 

Connection scenarios must be studied as outlined in Table 4-1. 

Table 4-1: Connection Study Scenarios 

Year/Season 

Pre-Project 

1 2023 Summer Peak (SP) 

2 2024 Winter Peak (WP) 

Post-Project 

3 2023 Summer Peak (SP) 

4 2024 Winter Peak (WP) 

5 2031 Winter Peak (WP) 

System 

Generation 

Dispatch 

Conditions 

Low Northeast 

Generation 

Low Northeast 

Generation 

All Generation 

ON 

Scenario Name 

2023 SP Pre-Project 

2024 WP Pre-Project 

2023 SP Post Project 

2024 WP Post Project 

2031 WP Post-Project 

■• 

0 

0 

28 

28 

28 

4.2 Assumptions 

4.2. 1 System Project Assumptions 

The pre-Project and post-Project connection assessment will not include any system transmission projects 

because there are no planned system transmission developments in the Study Area that are expected to 

be in service before the scheduled Project ISO. 

4.2.2 Connection Project Assumptions 

The pre-Project and post-Project connection assessment will not include any other connection projects in 

the Study Area. 

4.2.3 Load Assumptions 

The load forecast to be used for the studies is shown in Table 4-2 and is a forecast for the AESO Northeast 

Planning Region peak based on the AESO's 2021 Long-term Outlook (2021 LT0) 1 with modifications to 

incorporate the latest forecast intelligence. For the post-Project studies, when the Study Area loads are 

modified to align with the regional load forecast, the active power to reactive power ratio in the base case 

scenarios shall be maintained. 

1 The 2021 L TO is available on the AESO website.
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ATTACHMENT A2 

Pre-Project Power Flow Diagrams 

(Scenarios 1 and 2) 
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Pre-Project Load Flow Results 

Load Flow Diagrams 
 
The pre-project load flow diagrams for Category A and five selected Category B contingencies 
are provided in this attachment as identified in the following tables. 

Table A2-1: List of pre-Project Scenario 1 2023 SP Load Flow Diagrams 

Scenario Load flow diagram 
Page 

number 

2023 SP Scenario 1 

N-0, System Normal Condition A2-3 

N-1, Loss of 9L58 (Dover 888S Ruth Lake 848S) A2-4 

N-1, Loss of 9L09 (Dover 888S Joslyn 849S) A2-5 

N-1, Loss of 9L89 (Dawes 2011S McMillan 885S) A2-6 

N-1, Loss of 12L44 (Thickwood 951S Livock 939S) A2-7 

N-1, Loss of 9L101 (Secord 2005S McClelland 957S) A2-8 

 

Table A2-2: List of pre-Project Scenario 2 2024 WP Load Flow Diagrams 

Scenario Load flow diagram 
Page 

number 

2024 WP Scenario 2 

N-0, System Normal Condition A2-9 

N-1, Loss of 9L58 (Dover 888S Ruth Lake 848S) A2-10 

N-1, Loss of 9L09 (Dover 888S Joslyn 849S) A2-11 

N-1, Loss of 9L89 (Dawes 2011S  McMillan 885S) A2-12 

N-1, Loss of 12L44 (Thickwood 951S Livock 939S) A2-13 

N-1, Loss of 9L101 (Secord 2005S  McClelland 957S) A2-14 
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Post-Project Power Flow Diagrams 

(Scenarios 3 and 4) 
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Post-Project Load Flow Results 

Load Flow Diagrams 
 
The post-project Alternative 1 load flow diagrams for Category A and five selected Category B 
contingencies are provided in this attachment as identified in the following tables. 

Table A3-1: List of post-Project Scenario 3 2023 SP Load Flow Diagrams 

Scenario Load flow diagram 
Page 

number 

2023 SP Scenario 3 

N-0, System Normal Condition A3-3 

N-1, Loss of 9L58 (Dover 888S Ruth Lake 848S) A3-4 

N-1, Loss of 9L09 (Dover 888S Joslyn 849S) A3-5 

N-1, Loss of 9L89 (Dawes 2011S McMillan 885S) A3-6 

N-1, Loss of 12L44 (Thickwood 951S Livock 939S) A3-7 

N-1, Loss of 9L101 (Secord 2005S McClelland 957S) A3-8 

 

Table A3-2: List of post -Project Scenario 4 2024 WP Load Flow Diagrams 

Scenario Load flow diagram 
Page 

number 

2024 WP Scenario 4 

N-0, System Normal Condition A3-9 

N-1, Loss of 9L58 (Dover 888S Ruth Lake 848S) A3-10 

N-1, Loss of 9L09 (Dover 888S Joslyn 849S) A3-11 

N-1, Loss of 9L89 (Dawes 2011S McMillan 885S) A3-12 

N-1, Loss of 12L44 (Thickwood 951S  Livock 939S) A3-13 

N-1, Loss of 9L101 (Secord 2005S McClelland 957S) A3-14 
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ATTACHMENT A4 

Post-Project Voltage Stability Diagrams  



ATCO Electric A4-2 R0

The voltage stability analysis was completed for post-Project winter peak scenario 4 2024WP. 
The P-V graphs for the worst contingencies are provided below.

Figure A4-1 shows the P-V curves at new POD Freer 2043S 144 kV bus for 9L101, 1090L, 
1115L, 1099L and 9L32 contingencies in the post-Project for scenario 4.

Figure A4-1:  P-V Curve for Scenario 4 2023 WP Post-Project
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