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Note:
The conclusion and recommendations stated in this Report are based on results listed in the

Connection Assessment Results report prepared by a third party as part of the AESO’s
connection process (Attachment A of this report).

The AESO has reviewed the Connection Assessment Results Report, and finds it acceptable for
the purpose of assessing potential impacts of the proposed connection on the transmission

system.
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1. Introduction

This AESO Engineering Connection Assessment report 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 report 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

FortisAlberta Inc. (FortisAlberta), in its capacity as the legal owner of an electric distribution
system (DFO), submitted a request for system access service to the Alberta Electric System
Operator (AESO) to improve distribution system reliability in the Provost area.

The DFO'’s request for system access service included a request for transmission development,
but did not include any change to its existing Rate DTS, Demand Transmission Service, or Rate
STS, Supply Transmission Service, contract capacities (collectively, the Project).

The scheduled in-service date (ISD) for the Project is May 1, 2020.
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2. Assessment Scope

2.1. Objectives

The objectives of the AESO Engineering Connection Assessment are as follows:
e Assess the impact of the Project on the performance of the AIES.
¢ Evaluate Project connection alternatives and identify the AESO'’s preferred alternative.
e 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. Study Area

The Study Area for the Project consists of the AESO planning areas of Lloydminster (Area 13),
Wainwright (Area 32), and Provost (Area 37), including the tie lines connecting these three
planning areas to the rest of the AIES. All transmission facilities within the Study Area were
studied and monitored for violations of the Reliability Criteria (defined in Section 3.1 of
Attachment Al).
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3. Connection Alternatives

The AESO, in consultation with the legal owner of transmission facilities (TFO) in the Study
Area, and the DFO, examined three transmission alternatives to meet the DFO’s request for
system access service.

3.1. Connection Alternatives Identified

Alternative 1 — Upgrade the Provost 545S and Edgerton 899S substations
This alternative includes the following developments:

e Upgrade the existing Provost 545S substation, including adding one 138/25 kV
transformer, three 25 kV circuit breakers and associated equipment.

e Upgrade the existing Edgerton 899S substation, including replacing the existing
138/25 kV transformer with a 138/25 kV transformer of higher capacity, and adding one
25 kV circuit breaker and associated equipment.

Alternative 2 — Add a 138 kV Transmission Line to connect the Hayter 277S substation
and the Provost 545S substation

This alternative includes the following developments:

e Add a new 138 kV transmission line, approximately 33 km in length, between the
existing Hayter 277S and Provost 545S substations.

¢ Modify the Hayter 277S substation, including adding two 138 kV circuit breakers, one
25 kV circuit breaker and associated equipment.

¢ Modify the Provost 545S substation, including adding two 138 kV circuit breakers and
associated equipment.

e Modify the existing Killarney Lake 267S substation, including adding one 138 kV circuit
breaker and associated equipment.

Alternative 3 — Convert the existing Killarney Lake 267S substation T-tap connection to
an in-and-out connection

This alternative includes the following developments:
e Add a new 138 kV circuit, approximately 20 km in length, between the Killarney Lake
267S substation and the 138 kV transmission line 749L (between Metiskow 649S and

Edgerton 899S substations) to convert the connection for Killarney Lake 267S substation
from a T-tap connection to an in-and-out connection.

e Upgrade the existing Killarney Lake 267S substation, including adding one 138/25 kV
transformer and associated equipment.
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3.2. Connection Alternative Selected for Further Study

Alternative 2 is considered technically feasible and was selected for further study.

3.3.  Connection Alternatives Not Selected for Further Study

Alternative 1 and Alternative 3 were not selected for further study as both alternatives were
determined to be not technically feasible by the DFO. Specifically, the DFO advised that
Alternative 1 would not meet their load restoration criteria and that Alternative 3 would not meet
their requested level of reliability.
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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 can be found in Attachment Al of Attachment A.

4.2. Studies Performed

The scheduled ISD for the Project is May 1, 2020. Therefore, the studies were performed using
the 2020 summer light (SL), summer peak (SP), and winter peak (WP) for high generation (HG)
scenarios, and SP and WP for low generation (LG) scenarios. The short-circuit studies were
also performed using the 2027 WP scenario with all generators in and around the Study Area in

service.

Table 4-1 provides a list of the study scenarios.

Table 4-1: List of the Connection Study Scenarios

Scenario Yealr_/(?:gson Condition System Generation Dispatch Conditions

1 2020 SL Pre-Project High generation (HG)

2 2020 SP Pre-Project High generation (HG)

3 2020 SP Pre-Project Low generation (LG)

4 2020 WP Pre-Project High generation (HG)?

5 2020 WP Pre-Project Low generation (LG)

6 2020 SL Post-Project High generation (HG)

7 2020 SP Post-Project High generation (HG)

8 2020 SP Post-Project Low generation (LG)

9 2020 WP Post-Project High generation (HG)?

10 2020 WP Post-Project Low generation (LG)

11 2027 WP Post-Project Al generasttirsyir;\?ensoanround the

Note: ?For short circuit studies, all generation in and around the Study Area are assumed in service.

As described in Section 3.3.2 of Attachment Al, two different generation dispatch scenarios
were studied, high generation (with existing and planned renewable generation dispatched up to
forecast) and low generation (with renewable generation dispatched at 0 MW).

Transmission Project Delivery
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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 voltage deviations beyond the limits
listed in Table 3-1 of Attachment Al of Attachment A' at point of delivery (POD) low voltage
busses.

Power flow studies were performed for the 2020 summer light (SL), summer peak (SP) and
winter peak (WP) pre-Project and post-Project scenarios for both generation dispatch scenarios.

4.2.2. Voltage Stability (PV) Studies

The objective of the voltage stability analysis is to determine the ability of the network to
maintain voltage stability at all the busses under Category A and Category B system conditions.
The purpose of the voltage stability studies is to assess the post-Project load transfer
capabilities of the transmission system, based on the maximum established planned load as a
reference load level.

Voltage stability studies were performed for the 2020 WP LG post-Project scenario.

4.2.3. Short-Circuit Studies

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

Short-circuit studies were performed for the 2020 WP HG pre-Project scenario and for the 2020
WP HG and 2027 WP HG post-Project scenarios.

4.3. Mitigation Measure Development and Evaluation

As contemplated in Section 5 of Attachment Al, mitigation measures were developed to
address the system performance issues that were identified in the post-Project scenarios. The
studies that were performed to assess the effectiveness of the mitigation measures are briefly
outlined below.

4.3.1. Post-Mitigation Studies

Power flow studies were performed to assess the impact of the Project on the performance of
the AIES following the implementation of the AESO’s proposed mitigation measures.

! 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 Al 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 Al.
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5. Interpretation of Results

5.1. Results Overview

This section provides an assessment of the impact of the Project on the performance of the
AIES. Table 5-1 provides a summary of the observed Reliability Criteria violations and proposed
mitigation measures.

An overview of the Reliability Criteria violations observed during the connection assessment
studies are provided in the following sections:

e Section 5.2 of this report includes an overview of the pre-Project studies results.
e Section 5.3 of this report includes an overview of the post-Project studies results.

e Section 5.4 of this report includes a detailed description of the proposed mitigation
measures to address the observed Reliability Criteria violations.

e Section 5.5 of this report includes an overview of the post-mitigation studies results.

The detailed study results are provided in Attachment A.
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Scenario

Details of Violation
(Violation Observed On)

Table 5-1: Summary of Reliability Criteria Violations, Project Impact and Mitigation Measures

Contingency
(System Element Lost)

Project Impact

Pre-Project Mitigation Measures

Post-Project Mitigation Measures

7L14 (Kitscoty 705S - Hill 751S) Thermal criteria violation is resolved Real-time operational practices None
7L130 (Vermilion 710S - Kitscoty 705S) Thermal criteria violation is resolved Real-time operational practices None
7L129 (Vermilion 710S - Bauer 918S Tap) 648ST1 (Metiskow 648S 138/25 kV transformer) Thermal criteria violation is resolved Planned RAS 138 None
7L129 (Buffalo Creek 526S - Bauer 918S Tap) Thermal criteria violation is resolved Planned RAS 138 None
7L50 (Buffalo Creek 526S - Jarrow 252S Tap) Materially reduced existing thermal criteria violation Planned RAS 138 Planned RAS 138
7L50 (Buffalo Creek 526S - Jarrow 252S Tap) 7L14 (Kitscoty 705S - Hill 751S) No impact on thermal criteria violation Planned RAS 138 Planned RAS 138
7L50 (Buffalo Creek 526S - Jarrow 252S Tap) 7L42 (Hill 751S - Lloydminster 716S) No impact on thermal criteria violation Planned RAS 138 Planned RAS 138
7L50 (Buffalo Creek 526S - Jarrow 252S Tap) 899S T3 (Edgerton 899S 138/25 kV transformer) No impact on thermal criteria violation Planned RAS 138 Planned RAS 138
2020 SP HG
7L129 (Buffalo Creek 526S - Bauer 918S Tap) Marginally reduced existing thermal criteria violation Planned RAS 138 Planned RAS 138
7L50 (Buffalo Creek 526S - Jarrow 252S Tap) 749L (Metiskow 648S - Edgerton 899S/Killarney Lake 267S) Marginally reduced existing thermal criteria violation Planned RAS 138 Planned RAS 138
7L129 (Vermilion 710S - Bauer 918S Tap) Marginally reduced existing thermal criteria violation Planned RAS 138 Planned RAS 138
7L50 (Buffalo Creek 526S - Jarrow 252S Tap) 749L/7L749 (Edgerton 899S - Lloydminster 716S) No impact on thermal criteria violation Planned RAS 138 Planned RAS 138
749L (Edgerton 899S - Killarney Lake 267S Tap) Marginally increased existing thermal criteria violation Real-time operational practices Real-time operational practices
7L50 (Buffalo Creek 526S - Jarrow 252S/Battle River 757S)
7L749 (Edgerton 899S - Briker 880S Tap) Marginally increased existing thermal criteria violation Real-time operational practices Real-time operational practices
749L (Edgerton 899S - Killarney Lake 267S Tap) 526ST1/T2 (Buffalo Creek 526S 138/25 kV transformers) Marginally increased existing thermal criteria violation Real-time operational practices Real-time operational practices
749L (Edgerton 899S - Killarney Lake 267S Tap) 7L129 (Buffalo Creek 526S - Vermilion 710S) Marginally increased existing thermal criteria violation Real-time operational practices Real-time operational practices
2020 SP LG Voltage Collapse 648ST1 (Metiskow 648S 138/25 kV transformer) Voltage criteria violation is resolved Real-time operational practices None
Voltage Collapse 648ST1 (Metiskow 648S 138/25 kV transformer) Voltage criteria violation is resolved Real-time operational practices None
7L50 (Buffalo Creek 526S - Jarrow 252S Tap) 899S T3 (Edgerton 899S 138/25 kV transformer) No impact on thermal criteria violation Planned RAS 138 Planned RAS 138
749L (Edgerton 899S - Killarney Lake 267S Tap) Marginally increased existing thermal criteria violation Real-time operational practices Real-time operational practices
526ST1/T2 (Buffalo Creek 526S 138/25 kV transformers)
7L749 (Edgerton 899S - Briker 880S Tap) Marginally increased existing thermal criteria violation Real-time operational practices Real-time operational practices
7L50 (Buffalo Creek 526S - Jarrow 252S Tap) Marginally reduced existing thermal criteria violation Planned RAS 138 Planned RAS 138
749L (Metiskow 648S - Edgerton 899S/Killarney Lake 267S)
2020 WP HG 7L130 (Vermilion 710S - Kitscoty 705S) No impact on thermal criteria violation Real-time operational practices Real-time operational practices
7L50 (Buffalo Creek 526S - Jarrow 252S Tap) 749L/7L749 (Edgerton 899S - Lloydminster 716S) No impact on thermal criteria violation Planned RAS 138 Planned RAS 138
749L (Edgerton 899S - Killarney Lake 267S Tap) Marginally increased existing thermal criteria violation Real-time operational practices Real-time operational practices
7L50 (Buffalo Creek 526S - Jarrow 252S/Battle River 757S
7L749 (Edgerton 899S - Briker 880S Tap) Marginally increased existing thermal criteria violation Real-time operational practices Real-time operational practices
749L (Edgerton 899S - Killarney Lake 267S Tap) Marginally increased existing thermal criteria violation Real-time operational practices Real-time operational practices
7L129 (Buffalo Creek 526S - Vermilion 710S)
7L749 (Edgerton 899S - Briker 880S Tap) Marginally increased existing thermal criteria violation Real-time operational practices Real-time operational practices
Voltage Collapse 648ST1 (Metiskow 648S 138/25 kV transformer) Voltage criteria violation is resolved Real-time operational practices None
2020 WP, LG
7L130 (Vermilion 710S - Kitscoty 705S) 749L (Metiskow 648S - Edgerton 899S/Killarney Lake 267S) Marginally reduced existing thermal criteria violation Real-time operational practices Real-time operational practices
Notes:
. Marginally increased refers to a thermal criteria violation that existed pre-Project and post-Project, and the percent loading difference (post-Project percent loading minus pre-Project percent loading) is between 0% and +3%
. Marginally reduced refers to a thermal criteria violation that existed pre-Project and post-Project, and the percent loading difference (post-Project percent loading minus pre-Project percent loading) is between 0% and -3%
. Materially reduced refers to a thermal criteria violation that existed pre-Project and post-Project, and the percent loading difference (post-Project percent loading minus pre-Project percent loading) is more than -3%
. RAS 138 is an existing RAS (See Section 1.2.2.2 of Attachment Al). Modifications to existing RAS 138 were proposed for the proposed Sharp Hills Wind Farm Connection in the Sharp Hills Wind Farm Connection Needs Identification Document (NID), as originally filed with the Commission in

AUC Proceeding 23066 and Application 23066-A001. Further modifications were proposed for the proposed Paintearth Wind Project Connection in the Paintearth Wind Project Connection NID, as originally filed with the Commission in AUC Proceeding 23206 and Application 23206-A001. This
modified version of RAS 138 is referred to herein as “Planned RAS 138".
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5.2. Pre-Project Studies Results
This section describes the results of the pre-Project studies.

5.2.1. High Generation Scenarios

Category A condition

No Reliability Criteria violations were observed under the Category A condition (i.e., all elements
in service) for any of the pre-Project scenarios. The short-circuit fault levels were found to be
within the typical capabilities of the nearby facilities.

Category B conditions

The pre-Project power flow studies identified a number of thermal criteria violations under
Category B conditions (i.e., loss of a single system element). No voltage criteria violations or
voltage deviations beyond the limits listed in Table 3-1 of Attachment Al (hereafter referred to
as point of delivery (POD) bus voltage deviations) were observed under Category B conditions.
A voltage collapse was observed following the loss of Metiskow 648S substation transformer T1.

5.2.2. Low Generation Scenarios

Category A condition

No Reliability Criteria violations were observed under the Category A condition for any of the
pre-Project scenarios.

Category B conditions

A voltage collapse was observed following the loss of Metiskow 648S substation transformer T1
in all scenarios studied. A thermal criteria violation was also identified. No POD bus voltage
deviations were observed.

5.3.  Post-Project Studies Results

This section describes the results of the post-Project studies.
5.3.1. High Generation Scenarios

Category A condition

No Reliability Criteria violations were observed under the Category A condition for any of the
post-Project scenarios. The post-Project short-circuit fault levels were not significantly higher
than pre-Project levels. The long term short circuit levels were found to be within the typical
capabilities of the nearby facilities.

Category B conditions

The post-Project power flow studies identified a number of thermal criteria violations under
Category B conditions. There was no material increase in any of the thermal criteria violations,
compared to the pre-Project scenarios. No voltage criteria violations or POD bus voltage

Vi Public
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deviations were observed. The voltage collapse that was observed in pre-Project scenarios
following the loss of Metiskow 648S substation transformer T1 no longer occurs in post-Project
scenarios.

5.3.2. Low Generation Scenarios

Category A condition

No Reliability Criteria violations were observed under the Category A condition for any of the
pre-Project scenarios.

Category B conditions

The voltage collapse that was observed in pre-Project scenarios following the loss of Metiskow
648S substation transformer T1 no longer occurs in post-Project scenarios. A thermal criteria
violation was also identified. There was no material increase in the thermal criteria violation,
compared to the pre-Project scenarios. The results of the voltage stability studies did not
indicate any voltage stability concerns, and the system showed acceptable load transfer
capabilities under all studied Category B contingencies.

5.4. Mitigation Measures

This section discusses the AESO’s proposed mitigation measures to address the system
performance issues that were identified in the pre-Project and post-Project scenarios.

5.4.1. Pre-Project

Prior to connection of the Project, some of the thermal criteria violations observed in the pre-
Project scenarios can be mitigated by real-time operational practices. Planned RAS 138 can be
used to mitigate the remaining thermal criteria violations. Real time operational practices are
already in place to manage the voltage collapse following the loss of Metiskow 648S substation
transformer T1.

5.4.2. Post-Project

After connection of the Project, no new mitigation measures are required. The thermal criteria
violations observed in the post-Project scenarios can continue to be mitigated by real-time
operational practices and planned RAS138.

5.5. Post-Mitigation Studies Results

Category B conditions

After planned RAS 138 was applied, all of the observed Reliability Criteria violations requiring
RAS were mitigated.

In the event that the existing RAS 138 is not modified as planned, the existing RAS 138 can be
used to effectively mitigate all of the pre-Project and post-Project Reliability Criteria violations
indicated in Table 5-1.
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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.

Vi Public
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7. Conclusions and Recommendations

Based on the study results, Alternative 2 is technically viable. The connection assessment
identified a number of pre-Project system performance issues that are managed using existing
mitigation measures, including planned RAS 138 and real-time operational practices. Fewer
system performance issues were identified post-Project, and these system performance issues
can continue to be managed using planned RAS 138 and real-time operational practices. With
continued implementation of the existing mitigation measures, the connection of the project with
the proposed alternative does not adversely affect the performance of the AIES.

It is recommended to proceed with the Project using Alternative 2 as the preferred option to
respond to the DFQO'’s request for system access service. It is also recommended to use real-
time operational practices and planned RAS 138 to mitigate the identified system performance
issues.

Alternative 2 involves adding a new 138 kV transmission line between the existing Hayter 277S
and Provost 545S substations. Alternative 2 also includes modifying the Hayter 277S substation
by adding two 138 kV circuit breakers and one 25 kV circuit breaker, modifying the Provost
545S substation by adding two 138 kV circuit breakers and modifying the existing Killarney Lake
267S substation by adding one 138 kV circuit breaker.

The conductor used for the new 138 kV circuit should have a minimum thermal rating equal to
the existing 138 kV transmission line 748L.
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1. Introduction

This report presents the results of the engineering studies that were completed by AltaLink
Management 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, which was prepared by the Alberta Electric System
Operator (AESO). The following sections describe the results of the studies.

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

Al Public
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2. 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 included in Attachment A2.

211. 2020 Summer Light High Generation Pre-Project

Category A condition

No Reliability Criteria (as defined in Section 3.1.1 of Attachment A1) violations were
observed under the Category A condition.

Category B conditions

No Reliability Criteria violations were observed under Category B conditions.

2.1.2. 2020 Summer Peak High Generation Pre-Project

Category A condition

No Reliability Criteria violations were observed under the Category A condition.

Category B conditions

No voltage criteria violations or voltage deviations beyond the limits listed in Table 3-1 of
Attachment A1 (hereafter referred to as, point of delivery (POD) bus voltage deviations)
were observed. Thermal criteria violations, both above the normal rating and above the
emergency rating, were observed under certain Category B conditions, as shown in Table
2-1.

Al Public
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Table 2-1: Thermal Criteria Violations under Category B Conditions for the 2020 SP HG Pre-Project
Scenario

Pre-Project Result
Details of Violation re-rroject Resutts

Contingency Emergency

(Violation Observed

(System Element Lost) On) e (et Power Flow %
(MVA) Loading®
7L14 (Kitscoty 705S -
Hill 751S) 71.9 71.9 81.2 113
7L130 (Vermilion 710S -
Kitscoty 705S) 71.9 71.9 84.8 118
648ST1 (Metiskow 6485 7'-152[1(;/:’;?}'5';’?;1)08 - 109.3 120.2 115.9 106
138/25 kV transformer) P
7L129 (Buffalo Creek
526S - Bauer 918S Tap) 120.0 132.0 127.2 106
7L50 (Buffalo Creek
526S — Jarrow 252S 109.3 120.2 147.6 135
Tap)
. . 7L50 (Buffalo Creek
7L14 (Kitscoty 7058 - Hill 5265 - Jarrow 2525 109.3 120.2 110.9 101.5
751S) :
ap)
. . 7L50 (Buffalo Creek
7L42 (Hill 7518 - Lloydminster | 5556 jarrow 2525 109.3 120.2 129.6 118.6
716S) T
ap)
7L50 (Buffalo Creek
899S T3 (Edgerton 899S 5265 - Jarrow 2525 109.3 120.2 138.8 127
138/25 kV transformer) Tap)
7L129 (Buffalo Creek
5265 - Bauer 918S Tap) 120.0 132.0 121.9 101.6
749L (Metiskow 648S - 7L50 (Buffalo Creek
Edgerton 899S/Killarney Lake 5268 - Jarrow 252S 109.3 120.2 1421 130
267S) Tap)
7L129 (Vermilion 710S -
Bauer 918S Tap) 109.3 120.2 110.5 101.1
7L50 (Buffalo Creek
749L/7L749 (Edgerton 899S - | 5o6g  jarrow 2525 109.3 120.2 136.4 124.8
Lloydminster 716S) Tap)
749L (Edgerton 899S -
7L50 (Buffalo Creek 526S - Killarney Lake 267S 96 134 104.5 108.9
Jarrow 252S/Battle River Tap)
757S) 7L749 (Edgerton 899S -
Briker 880S Tap) 9% 134 98.9 103
749L (Edgerton 899S -
526ST1/T2 (Buffalo Creek -
526S 138/25 KV transformers) Klllarneyrlgs;(e 267S 96 134 99.7 103.9
749L (Edgerton 899S -
71129 (Buffalo Creek 5265 - | "0 ake 267 96 134 96.3 100.3
Vermilion 710S) Tap)

2 The facility ratings shown in Attachment A1 have been adjusted from a 144 kV voltage base to a 138 kV voltage base, as is used
by the power system network analysis tool.

b Reported as a percentage of the observed power flow (in MVA) relative to the transmission line’s normal rating (also in MVA, as
shown in Attachment A1).

21.3. 2020 Summer Peak Low Generation Pre-Project

Category A condition

Al Public
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No Reliability Criteria violations were observed under the Category A condition.

Category B conditions

A voltage collapse was observed following the loss of transformer T1 at Metiskow 648S
substation. No other Reliability Criteria violations were observed under Category B
conditions.

2.1.4. 2020 Winter Peak High Generation Pre-Project

Category A condition

No Reliability Criteria violations were observed under the Category A condition.

Category B conditions

A voltage collapse was observed following the loss of transformer T1 at Metiskow 648S
substation. No other voltage criteria violations or POD bus voltage deviations were observed.
Thermal criteria violations above the normal rating were observed under certain Category B
conditions, as shown in Table 2-2.

Table 2-2: Thermal Criteria Violations under Category B Conditions for the 2020 WP HG Pre-
Project Scenario

. s Pre-Project Results
Contingency Details of Violation Normal Emergency

(Violation Observed Rating -
Rati MVA
(System Element Lost) on) (MVA) ating (MVA) Power Flow %
(MVA) Loading
7L50 (Buffalo Creek
899S T3 (Edgerton 8998 5268 - Jarrow 2528 139 150.5 142.9 102.8
138/25 kV transformer) Tap)
749L (Edgerton 899S -
Killarney Lake 267S 96 143 104.5 111.4
526ST1/T2 (Buffalo Creek Tap)
526S 138/25 kV transformers)
7L749 (Edgerton 899S -
Briker 880S Tap) 96 143 98.9 104.3
7L50 (Buffalo Creek
749L (Metiskow 648S - 526S - Jarrow 252S 139 150.5 146.5 105.4
Edgerton 899S/Killarney Lake Tap)
267S) 7L130 (Vermilion 710S -
Kitscoty 705S) 86.3 94.9 87.3 101.2
7L50 (Buffalo Creek
749L/7L749 (Edgerton 899S - | 5765 jarrow 2525 139 150.5 140.1 100.8
Lloydminster 716S) Tap)
749L (Edgerton 899S -
7L50 (Buffalo Creek 5265 - Klllarneerake 267S 96 143 112.0 116.7
Jarrow 2528/Battle River ap)
757S) 7L749 (Edgerton 899S -
Briker 880S Tap) 96 143 105.1 109.5
749L (Edgerton 899S -
71129 (Buffalo Creek 5265 - KlIIarneEII_Lake 267S 96 143 104.0 108.3
Vermilion 710S) ap)
7L749 (Edgerton 899S - 96 143 97.3 101.4
V1 Public
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. s Pre-Project Results
Details of Violation Normal Emergency

Contingency

(Violation Observed Rating -
Rat MVA
(System Element Lost) on) (MVA) ating (MVA) P %

(MVA) Loading

Briker 880S Tap)

2.1.5. 2020 Winter Peak Low Generation Pre-Project

Category A condition

No Reliability Criteria violations were observed under the Category A condition.

Category B conditions

A voltage collapse was observed following the loss of transformer T1 at Metiskow 648S
substation. No other voltage criteria violations or POD bus voltage deviations were observed.
Thermal criteria violations above the normal rating were observed under certain Category B
conditions, as shown in Table 2-3.

Table 2-3: Thermal Criteria Violations under Category B Conditions for the 2020 WP LG Pre-
Project Scenario

Pre-Project Results

Details of Violation

Contingency Emergency

(Violation Observed Rati
t MVA
(System Element Lost) on) ating ( ) Power Flow %
(MVA) Loading

749L (Metiskow 648S -
Edgerton 899S/Killarney Lake .
2675) Kitscoty 705S)

7L130 (Vermilion 710S - 86.3 94.9 87.8 101.7
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3. Post-Project Study Results

This section describes the results of the post-Project power flow studies and transient stability
studies. As described in Section 2 of Attachment A1, the post-Project studies were performed
using Alternative 2.

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.

3.1.1. 2020 Summer Light High Generation Post-Project

Category A condition

No Reliability Criteria violations were observed under the Category A condition.

Category B conditions

No Reliability Criteria violations were observed under Category B conditions.

3.1.2. 2020 Summer Peak High Generation Post-Project

Category A condition

No Reliability Criteria violations were observed under the Category A condition.

Category B conditions

No voltage criteria violations or POD bus voltage deviations were observed. Thermal criteria
violations, both above the normal and emergency rating, were observed under certain Category
B conditions, as shown in Table 3-1.

Table 3-1: Thermal Criteria Violations under Category B Conditions for the 2020 SP HG Post-
Project Scenario

. i L. Pre-Project Results Post-Project Results %
Contingency Details of Violation Emergency Loading
(System (Violation Rating Difference
Element Lost) Observed On) (MVA) Power % Power Flow % (Post-Pre)
Flow . .
(MVA) Loading (MVA) Loading
648ST1 7L14 (Kitscoty 7058 71.9 71.9 81.2 113 9.3 13 -100
(Metiskow - Hill 7518)
V1 Public
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. i L Pre-Project Results Post-Project Results %
Contingency Details of Violation Normal Emergency Loading
(System oéVioIatLog Rating angnAg Difference
served On
Element Lost) ) (MVA) (MVA) % Power Flow % (Post-Pre)
Loading (MVA) Loading
6485k1v38’25 7L130 (Vermilion
transf 710S - Kitscoty 71.9 71.9 84.8 118 13.7 19 -99
ransformer) 7058)
7L129 (Vermilion
710S - Bauer 918S 109.3 120.2 115.9 106 83.1 76 -30
Tap)
7L129 (Buffalo
Creek 526S - Bauer 120.0 132.0 127.2 106 94.8 79 -27
918S Tap)
7L50 (Buffalo Creek
526S — Jarrow 109.3 120.2 147.6 135 114.8 105 -30
2528 Tap)
7L14 (Kitscoty | 7L50 (Buffalo Creek
705S - Hill 526S — Jarrow 109.3 120.2 110.9 101.5 110.9 101.5 0
751S) 252S Tap)
7';221 gf'" 7L50 (Buffalo Creek
; 526S - Jarrow 2528 109.3 120.2 129.6 118.6 129.6 118.6 0
Lloydminster Tap)
7169) P
899S T3
(Edgerton 7L50 (Buffalo Creek
899S 138/25 526S - Jarrow 2528 109.3 120.2 138.8 127 138.8 127.0 0
kv Tap)
transformer)
7L129 (Buffalo
749L Creek 526S - Bauer 120.0 132.0 121.9 101.6 121.0 100.8 -0.8
(Metiskow 918S Tap)
648S - 7L50 (Buffalo Creek
Edgerton 526S - Jarrow 2528 109.3 120.2 1421 130 1411 129.1 -0.9
899S/Killarney Tap)
Lake 2675) 7L129 (Vermilion
710S - Bauer 918S 109.3 120.2 110.5 101.1 109.5 100.2 -0.9
Tap)
749L/7L749
(Edgerton 7L50 (Buffalo Creek
899S - 526S - Jarrow 2528 109.3 120.2 136.4 124.8 136.4 124.8 0
Lloydminster Tap)
716S)
749L (Edgerton
7L50 (Buffalo | 995 - Killamey 9 134 104.5 108.9 105.5 109.9 1.0
Creek 526S- | | ake 267S Tap)
Jarrow
2525/Battle 71749 (Edgerton
River 757S) 899S - Briker 880S 96 134 98.9 103 99.8 104.0 1.0
Tap)
526ST1/T2
(Buffalo Creek 749L (Edgerton
526S 138/25 899S - Killarney 96 134 99.7 103.9 100.6 104.8 0.9
kV Lake 267S Tap)
transformers)
7L129 (Buffalo 7491 (Edgerton
Creek 9265 - | 8995 - Killamey 9 134 96.3 100.3 97.2 101.2 0.9
7108) Lake 267S Tap)
V1 Public
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3.1.3. 2020 Summer Peak Low Generation Post-Project

Category A condition

No Reliability Criteria violations were observed under the Category A condition.

Category B conditions

No Reliability Criteria violations were observed under Category B conditions. The voltage
collapse that occurred in the pre-Project scenario following the loss of transformer T1 at
Metiskow 648S substation no longer occurs in the post-Project scenario.

3.1.4. 2020 Winter Peak High Generation Post-Project

Category A condition

No Reliability Criteria violations were observed under the Category A condition.

Category B conditions

Thermal criteria violations above the normal rating were observed under certain Category B
conditions, as shown in Table 3-2. The voltage collapse that occurred in the pre-Project
scenario following the loss of transformer T1 at Metiskow 648S substation no longer occurs in
the post-Project scenario. No voltage criteria violations or POD bus voltage deviations were
observed under Category B conditions.

Table 3-2: Thermal Criteria Violations under Category B Conditions for the 2020 WP HG Post-
Project Scenario

. i Pre-Project Results Post-Project Results 9
Contingency D?ta"? of Normal Emergency ) ) A’.
Violation . Rati Loading
(System (Violation Rating (G\;“A!;l Difference
Element Lost) Observed On) (MVA) PFt::v;r % Power Flow % (Post-Pre)
(MVA) Loading (WAZ:Y) Loading
(Edggggnnggs 7L50 (Buffalo
Creek 526S - 139 150.5 142.9 102.8 142.9 102.8 0
138/25 kV
Jarrow 2528 Tap)
transformer)
749L (Edgerton
526ST1/T2 Eggsz-ggga;ney 96 143 104.5 111.4 108.0 112.5 1.1
(Buffalo Creek axe ap)
5t26s 138’25 KV | 71749 (Edgerton
ransformers) 899S - Briker 96 143 98.9 104.3 101.2 105.4 1.1
880S Tap)
7L50 (Buffalo
749L (Metiskow Creek 526S - 139 150.5 146.5 105.4 1454 104.6 -0.8
648S - Edgerton | Jarrow 252S Tap)
899S/Killarney 7L130 (Vermilion
Lake 267S) 710S - Kitscoty 86.3 94.9 87.3 101.2 87.3 101.2 0
7058)
T | et
- Lloydminster Creek 526S - 139 150.5 140.1 100.8 140.1 100.8 0
7169) Jarrow 2528 Tap)
VA1 Public
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. i Pre-Project Results Post-Project Results %
Contingency 3?;7;50?: Normal Emergency Loa;ing
(System (Violation Rating R“:':;“Ag Difference
Element Lost) Observed On) (MVA) (MVA) % Power Flow % (Post-Pre)
Loading (WAZ:Y) Loading
749L (Edgerton
7L50 (Buffalo 899S - Killarney 96 143 112.0 116.7 113.1 117.8 1.1
Creek 5268 - Lake 267S Tap)
Jarrow
2525 /Battle 7L749 (Edgerton
River 757S 899S - Briker 96 143 105.1 109.5 106.2 110.6 1.1
880S Tap)
749L (Edgerton
7L129 (Buffalo 899S - Killarney 96 143 104.0 108.3 105.0 109.4 1.1
Creek 5268 - Lake 267S Tap)
Vermilion 710S) 7L749 (Edgerton
899S - Briker 96 143 97.3 101.4 98.3 102.4 1.0
880S Tap)
3.1.5. 2020 Winter Peak Low Generation Post-Project

Category A condition

No Reliability Criteria violations were observed under the Category A condition.

Category B conditions

Thermal criteria violations above the normal rating were observed under certain Category B
conditions, as shown in Table 3-3. The voltage collapse that occurred following the loss of
transformer T1 at Metiskow 648S substation in the pre-Project scenario no longer occurs in the
post-Project scenario. No voltage criteria violations or POD bus voltage deviations were
observed under Category B conditions.

Table 3-3: Thermal Criteria Violations under Category B Conditions for the 2020 WP LG Post-
Project Scenario

Post-Project Results %
Loading
Difference

(Post-Pre)

Details of Pre-Project Results

Violation
(Violation
Observed On)

Contingency Emergency
Rating

(MVA)

Normal
Rating
(AZ:Y)

(System
Element Lost)

% Power Flow %
Loading (WAZ:Y) Loading

749L (Metiskow

648S - Edgerton 7L130 (Vermilion

899S/Killarmey 71087bg<ist)scoty 86.3 94.9 87.8 101.7 87.7 101.6 -0.1
Lake 267S)
3.2. Voltage Stability (PV) Studies

Voltage stability studies were performed for the 2020 WP Low Generation scenario. The
reference load level for the study area (AESO planning areas 13, 32 and 37) is 394.6 MW. To

Al Public
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meet the voltage stability criteria, the minimum incremental load transfer for the Category B
contingencies is 5.0% of the reference load or 19.7 MW (0.05 x 394.6 MW = 19.7 MW).

Table 3-4 summarizes the voltage stability results for Category A and the worst contingencies
for voltage stability transfer margins. Voltage stability diagrams are in Attachment A4.

The voltage stability margin was met for all studied conditions.

Table 3-4: Voltage Stability Results for the 2020 WP LG Post-Project Scenario

Meets
Studied Contingency Maximum Incremental 105%
(System Element Lost) Transfer (MW) transfer
criteria
N-0 System Normal 250 Yes
. Edgerton 899S/Killarney
749L Metiskow 648S Lake 267S 90 Yes
7L130 Vermilion 710S Kitscoty 705S 110 Yes
899S T3 Edgerton 899S 138/25 kV transformer 120 Yes
7L14 Kitscoty 705S Hill 7518 130 Yes
T749L/7L749 Edgerton 899S Lloydminster 716S 140 Yes
V1 Public
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4. Short-Circuit Study Results

41. Pre-Project

Pre-Project short-circuit current levels are provided in Table 4-1."

Table 4-1: Short-Circuit Current Levels for the 2020 WP HG Pre-Project Scenario

Zero Sequence

J Positive Sequence .
Substation Name and Pre-Fault 3-® Fault Thevenin Source 1-® Fault U T ST
N Voltage . Impedance
umber (kA) Impedance (R1+jX1) (kA) o
(kV) ) (GUE0)]
(pu)
Hansman Lake 650S 138 143.2 8.0 0.016058+ j0.055084 8.3 0.005599+ j0.051734
Hansman Lake 650S 240 256.8 6.2 0.011168+ j0.042423 6.8 0.003869+ j0.032530
Provost 545S 138 141.7 3.9 0.042561+ j0.107883 2.8 0.059800+ j0.244494
Hayter 277S 138 139.4 23 0.086218+ j0.174693 1.7 0.126647+ j0.394956
Killarney Lake 267S 138 141.2 3.1 0.063080+ j0.130046 2.2 0.094029+ j0.304747
Edgerton 899S 138 141.8 3.0 0.065813+ j0.133207 2.2 0.083916+ j0.307539
Metiskow 648S 138 143.1 8.0 0.016115+ j0.054952 8.3 0.005674+ j0.051860
Metiskow 648S 240 256.8 6.2 0.011226+ j0.042670 6.7 0.004052+ j0.033583

4.2. Post-Project

Post-Project short-circuit current levels are provided in Table 4-2 and Table 4-3.

Table 4-2: Short-Circuit Current Levels for the 2020 WP HG Post-Project Scenario

Zero Sequence
Thevenin Source
Impedance
(RO+jXO0)
(pu)

Positive Sequence
3-O Fault Thevenin Source 1-® Fault
(kA) Impedance (R1+jX1) (kA)
(pu)

Pre-Fault
Substation Name and Base re-rau

Number

Voltage Voltage
(kV) (kV)

Hansman Lake 650S | 138 | 1432 | 80 | 0.016180+j0.055043 | 83 | 0.005687+]0.051448

' 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.
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Zero Sequence

Substation Name and %g;faagu;t 3-0 Fault P'I?hs;t;:ﬁiﬁesq:jrr;:? 1-® Fault Thci;epneizasnzt;rce
Number (kV) (kA) Impedar};i)(m +jX1) (kA) (RO+iX0)
(pu)

Hansman Lake 650S 240 256.8 6.2 0.011207+ j0.042393 6.8 0.003891+ j0.032456
Provost 545S 138 141.4 4.4 0.038068+ j0.094303 34 0.047669+ j0.192774
Hayter 277S 138 140.8 3.6 0.050257+ j0.114366 2.7 0.066814+ j0.242465
Killarney Lake 267S 138 142.2 3.9 0.047708+ j0.107625 2.8 0.068193+ j0.243742
Edgerton 899S 138 142.3 3.1 0.062415+ j0.129792 23 0.080072+ j0.299421
Metiskow 648S 138 143.2 8.0 0.016217+ j0.054950 8.3 0.005758+ j0.051697
Metiskow 648S 240 256.8 6.2 0.011265+ j0.042641 6.7 0.004075+ j0.033508

Table 4-3: Short-Circuit Current Levels for the 2027 WP Post-Project Scenario

Zero Sequence

J Positive Sequence .
Substation Name and Pre-Fault 3-0 Fault Thevenin Source 1-® Fault TEEI SN
Number Voltage (kA) Impedance (R1+X1) (KA) Impedance
(kV) (GUE0)]
(pu)
(pu)
Hansman Lake 650S 138 142.6 7.5 0.016629+ j0.055454 8.2 0.004662+ j0.044264
Hansman Lake 650S 240 256.8 5.6 0.012414+ j0.044864 6.6 0.002928+ j0.025891
Provost 545S 138 141.0 3.7 0.043150+ j0.108079 2.7 0.058857+ j0.237012
Hayter 277S 138 136.5 2.2 0.082526+ j0.169656 1.7 0.114021+ j0.363400
Killarney Lake 267S 138 139.1 3.1 0.059234+ j0.125590 2.3 0.079104+ j0.265410
Edgerton 899S 138 140.6 3.3 0.050760+ j0.119581 3.5 0.014353+ j0.111256
Metiskow 648S 138 142.5 7.5 0.016670+ j0.055293 8.2 0.004703+ j0.044249
Metiskow 648S 240 256.8 55 0.012469+ j0.045107 6.5 0.003108+ j0.026936
V1 Public
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5. Mitigation Measure Development and Evaluation

The Studies Consultant, in consultation with the AESO, developed mitigation measures to
address the system performance issues that were identified in the post-Project scenarios for
Alternative 2. Existing remedial action schemes (RASs) are described in Section 1.2.2.2 of
Attachment A1.

5.1. Pre-Project

Mitigation measures for both high generation and low generation dispatch scenarios are
summarized in Table 5-1. The table describes the mitigation measure, when the mitigation
measure will be triggered and what transmission facilities will have Reliability Criteria violations
mitigated by the corresponding mitigation measure.

Table 5-1: Pre-Project Mitigation Measures

Mitigated Reliability Criteria Violation

Mitigation Measure N S
~GllEtal)ly Ehir Transmission Facilit
Violation Type y

7L50 (Buffalo Creek 526S — Jarrow 2528 Tap)

Thermal Criteria Violation

Planned RAS 138 Above Normal Rating

7L129 (Buffalo Creek 526S — Bauer 918S Tap)
7L129 (Vermilion 710S — Bauer 918S Tap)

Voltage Criteria Violation

(Voltage Collapse) NIA

Real time operational practices ™ c Viol 7L749 (Edgerton 899S — Briker 880S Tap)
ermal Criteria Violation :
Above Normal Rating 749L (Edgerton 899S — Killarney Lake 267S Tap)
7L130 (Vermilion 710S — Kitscoty 705S)

2RAS 138 is an existing RAS (See Section 1.2.2.2 of Attachment A1). Modifications to existing RAS 138 were proposed for the
proposed Sharp Hills Wind Project Connection in the Sharp Hills Wind Farm Connection Needs Identification Document (NID), as
originally filed with the Commission in AUC Proceeding 23066 and Application 23066-A001. Further modifications to RAS 138 were
proposed for the proposed Paintearth Wind Project Connection and identified in the Paintearth Wind Project Connection NID, as
originally filed with the Commission in AUC Proceeding 23206 and Application 23206-A001. This modified version of RAS 138 is
referred to herein as “Planned RAS 138

5.2. Post-Project

Mitigation measures for both high generation and low generation dispatch scenarios are
summarized in Table 5-2. The table describes the mitigation measure, when the mitigation
measure will be triggered and what transmission facilities will have Reliability Criteria violations
mitigated by the corresponding mitigation measure.
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Table 5-2: Post-Project Mitigation Measures

Mitigated Reliability Criteria Violation

Mitigation Measure . o
Reliability Criteria

Violation Type Transmission Facility

7L50 (Buffalo Creek 526S — Jarrow Tap)
7L129 (Buffalo Creek 526S — Bauer 918S Tap)
7L129 (Vermilion 710S — Bauer 918S Tap)

Thermal Criteria Violation

Planned RAS 138 Above Normal Rating

7L749 (Edgerton 899S — Briker 880S Tap)
749L (Edgerton 899S — Killarney Lake 267S Tap)
7L130 (Vermilion 710S — Kitscoty 705S)

Thermal Criteria Violation

Real time operational practices (Above Normal Rating)

5.3. Mitigation Measure Evaluation

This section describes the results of the power flow studies that were performed to assess the
impact of the Project on the performance of the AIES following the implementation of proposed
mitigation measures.

The post-mitigation measures studies were performed under Category B conditions for the 2020
SP and WP HG scenarios using Alternative 2 and the RAS described in Sections 5.1 and 5.2.

The post-mitigation power flow diagrams for selected Category B conditions are provided in
Attachment A5. The post-mitigation power flow diagrams present only those post-Project
contingencies that result in Reliability Criteria violations that require RAS mitigation. The post-
Project contingencies that result in Reliability Criteria violations that can be mitigated by real
time operational practices were not studied.

5.3.1. 2020 Summer Peak Post-Project High Generation

Category B conditions

The thermal criteria violations observed under certain Category B conditions in the post-Project
studies were mitigated by the RASs described in Section 5.1, as shown in Table 5-3.

Table 5-3: Post-RAS Power Flow Study Results under certain Category B Conditions for the 2020
SP HG Post-Project Scenario

Post-RAS Action

Post-Project Results

Details of

Contingency Violation Emergency Results
(System  hoe Rating
Element Lost) (Violation (MVA)
Observed On) PFc::vvsr % Power Flow %
(MVA) Loading (MVA) Loading
. 7L50 (Buffalo
7491 (Metiskow Creek 5268 - 109.3 120.2 141.1 129.1 107.1 98%
E‘Z“zic;n Jarrow 252S Tap)
8998/gKiIIarney 7L129 (Buffalo
Creek 5268 - 120.0 132.0 121.0 100.8 87.6 73%
Lake 267S
Bauer 918S Tap)
V1 Public
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Post-RAS Action

. i Post-Project Results
Contingency I\DI?;T;It?o?\f Normal Emergency ) Results

(System (Violation Rating Rating
Element Lost) Observed On) (MVA) (MVA) .

Loading (MVA) Loading

Power Flow %

7L129 (Vermilion

710S - Bauer 918S 109.3 120.2 109.5 100.2 76.5 70%
Tap)
(I\?Ii?iglzc:w 7L50 (Buffalo
Creek 526S - 109.3 120.2 114.8 105 100.6 92%

648S 138/25

kV transformer) Jarrow 2528 Tap)

7L14 (Kitscoty 7L50 (Buffalo
705S - Hill Creek 526S — 109.3 120.2 110.9 101.5 98.4 90%
7518) Jarrow 2528 Tap)
899S T3

7L50 (Buffalo
(Edgerton 8993 Creek 5268 - 109.3 120.2 138.8 127 106.0 97%

138/25 kv Jarrow 2528 Tap)
transformer)
7L42 (Hill 7518 7L50 (Buffalo
- Lloydminster Creek 526S - 109.3 120.2 129.6 118.6 104.9 96%
716S) Jarrow 2528 Tap)
749L/7L749

7L50 (Buffalo
(Edgerton 8995 Creek 526 - 109.3 120.2 136.4 124.8 973 95%

- Lloydminster
716S) Jarrow 2528 Tap)

5.3.2. 2020 Winter Peak Post-Project High Generation

Category B conditions

The thermal criteria violations observed under certain Category B conditions in the post-Project
studies were mitigated by the RASs described in Section 5.1, as shown in Table 5-4. Real-time
operational practices are required to alleviate the thermal criteria violation observed on 144 kV
transmission line 7L130, as the RAS has no impact on the violations.

Table 5-4: Post-RAS Power Flow Study Results under certain Category B Conditions for the 2020
WP HG Post-Project Scenario

Post-RAS Action

Post-Project Results

Contingency | Details of Violation Normal Emergency Results
(System (Violation Rating Rating
Element Lost) Observed On) (MVA) (WAZN) o EUNE o
Loading (MVA) Loading
749L 7L50 (Buffalo Creek
(Metiskow 526S - Jarrow 2528 139 150.5 1454 104.6 127.9 92%
648S - Tap)
Edgerton 7L130 (Vermilion
899S/Killarney 710S Kitscoty 86.3 94.9 87.3 101.2 87.2 101%2
Lake 267S) 705S)
899S T3
(Edgerton 7L50 (Buffalo Creek
899S 138/25 526S - Jarrow 2528 139 150.5 142.9 102.8 126.5 91%
kV Tap)
transformer)
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Post-RAS Action

Post-Project Results

Contingency | Details of Violation Normal Emergency Results
(System (Violation Rating Rating
El L Observed On MVA
ement Lost) ) (MVA) ( ) % Power Flow %
Loading (MVA) Loading
749L/7L749
(Edgerton 7L50 (Buffalo Creek
899S - 526S - Jarrow 2528 139 150.5 140.1 100.8 118.2 85%
Lloydminster Tap)
716S)

2Real-time operational practices are required to mitigate the overload on 7L130.
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1. Introduction

This AESO Engineering Connection Assessment Scope provides an overview of the
engineering studies to be completed by AltaLink Management 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

1.1.1. Project Overview
FortisAlberta Inc. (FortisAlberta), in its capacity as the legal owner of an electric distribution
system (DFO), submitted a request for system access service to the Alberta Electric System
Operator (AESO) to improve distribution system reliability in the Provost area.
The DFO'’s request for system access service included a request for transmission development,
but did not include any change to its existing Rate DTS, Demand Transmission Service, or Rate

STS, Supply Transmission Service, contract capacities (collectively, the Project).

The scheduled in-service date (ISD) for the Project is May 1, 2020.

1.1.2. Load Component

There is no load component associated with the Project.

1.1.3. Generation Component

There is no generation component associated with the Project.

1.2. Study Scope

1.2.1. Study Objectives

The objectives of the studies are as follows:

¢ Study the impact of the Project on the performance of the AIES.
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e Identify any violations of the relevant AESO criteria, standards or requirements, both
pre-Project and post-Project.

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

1.2.2. Study Area

1.2.2.1.  Study Area Description

Geographically, the Project is located in the AESO planning area of Provost (Area 37), which is
part of the AESO Central Planning Region.

From a transmission perspective, the Provost planning area consists of 138 kV and 240 kV
transmission facilities. Two 240 kV substations, Hansman Lake 650S and Metiskow 648S, are
key sources for the load in the area. The Provost area is connected to the adjacent planning
areas through 138 kV/144 kV lines 749L/7L749, 7L.224, and 703L, and 240 kV transmission
lines 1047L, 966L/9L966, and 948L/9L948.

The Study Area for the Project consists of the AESO planning areas of Lloydminster (Area 13),
Wainwright (Area 32), and Provost (Area 37), including the tie lines connecting these three
planning areas to the rest of the AIES. All transmission facilities within the Study Area will be
studied and monitored for violations of the Reliability Criteria (as defined in Section 3.1). Figure
1-1 shows the existing transmission system in the Study Area.
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Figure 1-1: Existing Study Area Transmission System
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1.2.2.2. Existing Constraints

Existing constraints in the Study Area are managed in accordance with the procedures set out
in Section 302.1 of the ISO rules, Real Time Transmission Constraint Management (TCM Rule).
There are a number of existing constraints in the Study Area that are mitigated by remedial
action schemes (RASS).

The following RASs/protection schemes are used to manage constraints in the area:

1. RAS 32: Battle River 757s 7L50 and 7L701 thermal protection scheme
2. RAS 138: 7L50 - 526S Buffalo Creek overload mitigation scheme

3. RAS 149: Eastern Alberta Transmission Line (EATL) HVDC
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1.2.3. Engineering Studies Required
The following engineering studies are required for the pre-Project scenarios:
e Power flow studies
e Short-circuit studies
The following engineering studies are required for the post-Project scenarios:
e Power flow studies
e Voltage stability studies

e Short-circuit studies
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2.  Connection Alternative to be Studied

The following alternative will be studied.

Alternative 2 — Add a 138 kV transmission line to connect the Hayter 277S substation and
the Provost 545S substation

This alternative includes the following developments:

e Add a new 138 kV transmission line, approximately 33 km in length, between the
existing Hayter 277S and Provost 545S substations.

e Modify the Hayter 277S substation, including adding two 138 kV circuit breakers, one
25 kV circuit breaker and associated equipment;

¢ Modify the Provost 545S substation, including adding two 138 kV circuit breakers and
associated equipment; and,

o Modify the existing Killarney Lake 267S substation, including adding one 138 kV circuit
breaker and associated equipment.

The proposed connection configuration is shown in Figure 2-1.
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Figure 2-1: Connection Alternative 2
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3. Criteria, System Data, and Study Assumptions

3.1. Criteria, Standards, and Requirements

3.1.1. AESO Reliability Criteria

The Transmission Planning (TPL) Standards, which are included in the Alberta Reliability
Standards, and the AESQO’s Transmission Planning Criteria — Basis and Assumptions *
(collectively, the Reliability Criteria) will be applied to evaluate system performance under
Category A system conditions (i.e., all elements in-service) and following Category B (i.e., single
element outage) prior to and following the studied alternatives. Below is a summary of Category
A and Category B system conditions.

Category A, often referred to as the N-O condition, represents a normal system with no
contingencies and all facilities in service. Under this condition, the system must be able to
supply all firm load and firm transfers to other areas. All equipment must operate within its
applicable rating, voltages must be within their applicable range, and the system must be stable
with no cascading outages.

Category B events, often referred to as an N-1 or N-G-1 with the most critical generator out of
service, result in the loss of any single specified system element under specified fault conditions
with normal clearing. These elements are a generator, a transmission circuit, a transformer, or a
single pole of a DC transmission line. The acceptable impact on the system is the same as
Category A. Planned or controlled interruptions of electric supply to radial customers or some
local network customers, connected to or supplied by the faulted element or by the affected
area, may occur in certain areas without impacting the overall reliability of the interconnected
transmission systems. To prepare for the next contingency, system adjustments are permitted,
including curtailments of contracted firm (non-recallable reserved) transmission service electric
power transfers.

The TPL standards, TPL-001-AB-0 and TPL-002-AB-0, have referenced Applicable Ratings
when specifying the required system performance under Category A and Category B events.
For the purpose of applying the TPL standards to the studies documented in this report,
Applicable Ratings are defined as follows:

e Seasonal continuous thermal rating of the line’s loading limits.

e Highest specified loading limits for transformers.

! please refer to Attachment A1.1
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e For Category A conditions: Voltage range under normal operating condition per
AESO Information Document ID #2010-007RS, General Operating Practices —
Voltage Control (ID #2010-007RS). For the busses not listed in ID#2010-007RS,
Table 2-1 in the Transmission Planning Criteria — Basis and Assumptions applies.

o For Category B conditions: The extreme voltage range values per Table 2-1 in the
Transmission Planning Criteria — Basis and Assumptions.

e Desired post-contingency voltage deviation limits for three defined post event
timeframes as provided in Table 3-1.

Table 3-1: Post Contingency Voltage Deviation Guidelines for Low Voltage Busses

Parameter and reference point Post Transient Post Auto Control | Post Manual Control
(up to 30 sec) (30 sec to 5 min) (SICELASIEG))

Voltage deviation from steady state at
POD low voltage bus.

+10% | 7% | +5%

3.1.2. ISO Rules and IDs

ID #2010-007RS will be applied to establish system normal (i.e., pre- contingency) voltage
profiles in the Study Area.

The TCM Rule will be followed to set up the study scenarios and assess the impact of the
Project. In addition, due regard will be given to the AESO’s Connection Study Requirements
and the AESO’s Generation and Load Interconnection Standard.

3.2.  Study Scenarios

The scheduled ISD of the Project is May 1, 2020. Therefore, the studies will be performed using
the 2020 summer light (SL), summer peak (SP), and winter peak (WP) for high generation (HG)
scenarios, and SP and WP for low generation (LG) scenarios. The short-circuit studies will also
be performed using the 2027 WP scenario with all generators in and around the Study Area
dispatched on.

Table 3-2 provides a list of the study scenarios.

Table 3-2: List of the Connection Study Scenarios

System Generation

Scenario Scenario Name Year/Season Condition Dispatch Conditions

1 2020 SL HG Pre-Project 2020 SL Pre-project High generation (HG)
2 2020 SP HG Pre-Project 2020 SP Pre-project High generation (HG)
3 2020 SP LG Pre-Project 2020 SP Pre-project Low generation (LG)
V2 Public
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System Generation

Scenario Scenario Name Year/Season Condition Dispatch Conditions
4 2020 WP HG Pre-Project 2020 WP Pre-project High generation (HG)?
5 2020 WP LG Pre-Project 2020 WP Pre-project Low generation (LG)
6 2020 SL HG Post-Project 2020 SL Post-project High generation (HG)
7 2020 SP HG Post-Project 2020 SP Post-project High generation (HG)
8 2020 SP LG Post-Project 2020 SP Post-project Low generation (LG)
9 2020 WP HG Post-Project 2020 WP Post-project High generation (HG)?
10 2020 WP LG Post-Project 2020 WP Post-project Low generation (LG)
1 2027 WP PostProject | 2027WP | Postproject | A g de;"j‘;féz in the

Note: ® For short-circuit studies, all generation in and around the Study Area is assumed on.

3.3. Load and Generation Assumptions

3.3.1. Load Assumptions

The AESO Planning Region load forecast used for this connection study is shown in Table 3-3
and is based on the AESO 2017 Long-term Outlook (2017 LTO). For the studies, when loads
are modified to align with the load forecast in the 2017 LTO, the active power to reactive power
ratio in the base case scenarios will be maintained.

Table 3-3: Forecast Area Load (2017 LTO at Central Planning Region Peak)

Forecast Peak
Load (MW)

AESO Planning
Region Name

Season

2020

SP 1,918

Central EIar:nlng SL 1,421
Region

WP 2,184

Note: *The Central Region comprises the following AESO planning areas: 56,13,32,37,36,42,35,39,38,30,29,34, and 28.

3.3.2. Generation Assumptions

As there is no Rate STS or Rate DTS change associated with the Project, the generation
assumptions for pre-Project scenarios and post-Project scenarios are the same.

The dispatch levels for the existing non-renewable generators in and around the Study Area are
listed in Table 3-4, for both the high generation (HG) and low generation (LG) study scenarios.
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Table 3-4: Existing Non-Renewable Generation Dispatch Levels

Low Generation (LG)

High Generation (HG) Scenarios

AESO Scenarios
IS E iflaAnr”é . 2020 SL 2020SP 2000WP | 2020SP | 2020 wp
9 Net Net Net Net Net
Generation | Generation | Generation | Generation | Generation
(MW)* (MW) (MW) (MW) (MW)
Sheerness #1 43 400 198.8 379.1 391.3 202.6 268.1
Sheerness #2 43 390 224.4 376.7 369.7 201.2 239.9
Battle River #3 36 149 Retired Retired Retired Retired Retired
Battle River #4 36 155 152.6 134.2 138.7 60 60
Battle River #5 36 385 185 356.2 378.5 N-G N-G

Note: *Unit Net Generation refers to Gross Generating unit MW output less Unit Service Load.

In addition to the non-renewable generators listed in Table 3-4, the HG study scenarios will
include renewable generation. Per the 2017 LTO, the total forecast renewable electricity
generation in 2020 is 2,065 MW. This includes existing and planned renewable generation
facilities.

To remain consistent with the 2017 LTO’s renewable generation forecast of 2,065 MW, the
existing and planned renewable generation facilities will be dispatched in order to yield the
credible worst-case power flow conditions for the Study Area. The 2020 HG dispatch levels for
the existing renewable electricity generation facilities are shown in Table 3-5.

Table 3-5: HG Scenario Dispatch Levels for Existing Renewable Generating Facilities

Area Generation (MW)

Ardenville Wind 53 4735, 4740 68 68
Blue Trail Wind 53 66328, 67328 66 66
Castle River #1 53 2234, 3234 39 39
Castle Rock Ridge Wind Farm 53 67221 7 77
Cowley Ridge 53 255, 265, 4264 20 20
Enmax Taber 52 15343, 16343 81 81
Kettles Hill 53 2402, 3402 63 63
McBride Lake Wind farm 53 2901, 3901, 4901 75 75
Soderglen Wind 53 12358, 13358 68 68
Summerview 1 53 2338, 3338 66 66
Summerview 2 53 4339, 5337 66 66
Suncor Chin Chute 54 2389 30 30
Suncor Magrath 53 11002 30 30
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Suncor Wintering Hills 43 %%Zﬁ% 66%;33'3 %%g%% 88 88
Black Spring Ridge 49 61736, 61737 300 300
Oldman River 53 61543 47 47
AESO South Planning Region Subtotal 1,184 1,184
Ghost Pine 42 2621 to 2625 82 82
Halkirk 42 66435, 67435 150 150
Bull Creek DG 37 4222 29.5 29.5
AESO Central Planning Region Subtotal 261.5 261.5
Total Existing Renewable Generation 1,445.5 1445.5

For study purposes, planned renewable generation facilities will be dispatched according to the
AESO Connection Queue. Table 3-6 depicts the dispatch levels for the planned renewable
generation projects in the AESO Central planning regions in the AESO Connection Process, as
of January 9, 2018.

Table 3-6: HG Scenario Dispatch Levels for Planned Renewable Generating Facilities
2020 SP/SL/WP

AESO Project Name F)’Argjsegt PlanﬁliEnSgOArea T“?V?/))( HG !\let Gener-
Number ation (MW)
Suncor Hand Hills Wind Energy Project® 635 42 80 0
BlueEarth Hand Hills Wind Projectb 678 42 80 19.5
Irma Wainwright Wind Project® 937 32 90 0
E.ON Grizzly Bear Wind FacilityGI 1250 13 120 0
Sharp Hills Wind Farm New Facility Generator Capacity® 1567 42 300 300
Paintearth Wind Farm' 1704 42 150 150
Capital Power Halkirk 2 Wind 1710 36 150 150
Total Planned Renewable Generation 970 619.5

®The Suncor Hand Hills Wind Energy Connection NID, as originally approved by AUC Decision 2482-D01-2015 and Approval 2482-

D03-2015.
The BluEarth Hand Hills Wind Energy Connection NID, as originally approved by AUC Decision 2482-D01-2015 and Approval

2482-D02-2015.
“The Irma Wind Power Project Connection NID, as filed with the AUC on August 3, 2017 in Proceeding 22857.
“The Grizzly Bear Creek Wind Power Connection NID, as originally approved by AUC Decision 21643-D01-2016 and Approval

21643-D02-2016.
The Sharp Hills Wind Farm Connection NID, as filed with the AUC on October 27, 2017 in Proceeding 23066.
"The Paintearth Wind Project Connection NID, as filed with the AUC on December 15, 2017 in Proceeding 23206.

For the LG scenarios, it will be assumed that all renewable generation in and around the Study
Area will be offline. Battle River Unit 5 was identified as the critical generator. It will be turned off
to represent the N-G study condition in and around the Study Area for all LG scenarios.
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3.3.3. Intertie Flow Assumptions

Intertie assumptions are included for the British Columbia-Alberta (BC-AB), Saskatchewan-
Alberta (SK-AB), and Montana-Alberta (MATL) interties can be found in Table 3-7 for Scenarios
1 through 10. These export and import assumptions coincide with high export and high import
conditions for the AIES. For the 2027 WP scenario, the intertie flows should be as per the
published AESO base cases.

Table 3-7: Intertie Flow Assumptions

Scenario 8 Intertie Flow /EL(rgg(r)trt(JS)to mpott /:En:(ggrfE E“L))
Number SEEENID NS Conditions BC /ggzsgié;é\t,\? to MATL
BC-AB (MW) | an SK-AB | MATL (MW)
(MW)

1 2020 SL HG Pre-Project High Export 700 150 300

2 2020 SP HG Pre-Project High Import -800 -150 -300

3 2020 SP LG Pre-Project Zero import 0 0 0

4 2020 WP HG Pre-Project High Import -800 -150 -300

5 2020 WP LG Pre-Project Zero import 0 0 0

6 2020 SL HG Post-Project High Export 700 150 300

7 2020 SP HG Post-Project High Import -800 -150 -300

8 2020 SP LG Post-Project Zero import 0 0 0

9 2020 WP HG Post-Project High Import -800 -150 -300

10 2020 WP LG Post-Project Zero import 0 0 0

3.3.4. HVDC Power Order

The Western Alberta Transmission Line (WATL) and the Eastern Alberta Transmission Line
(EATL) are high-voltage direct current (HVDC) transmission lines. The HVDC power order
assumptions for Scenarios 1 through 10 will be set to minimize losses for the pre-Project and
post-Project study scenarios, as shown in Table 3-8. For the 2027 WP scenario, the HVDC
power order should be as per the published AESO base cases.

Table 3-8: HVYDC Power Order by Scenario

Scenario ;
Number Scenario WATL (MW) EATL (MW)
1 2020 SL HG Pre-Project 275N > S 300S > N
2 2020 SP HG Pre-Project 525S > N 875S >N
3 2020 SP LG Pre-Project 475N > S 350N > S
4 2020 WP HG Pre-Project 450S > N 850S > N
5 2020 WP LG Pre-Project 475N > S 300N>S
6 2020 SL HG Post-Project 215N > S 300S > N
V2 Public
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Scenario

Number Scenario WATL (MW) EATL (MW)
7 2020 SP HG Post-Project 525S > N 875S >N
8 2020 SP LG Post-Project 475N > S 350N > S
9 2020 WP HG Post-Project 450 S > N 850S > N
10 2020 WP LG Post-Project 475N > S 300N>S

Notes: N = S: HVDC flow direction is North to South
S =2 N: HVDC flow direction is South to North

3.4. System Projects

No planned AESO system transmission project will be considered in the system topology for the
study scenarios because planned transmission developments are not expected to be in service
before the scheduled Project ISD.

3.5. Connection Projects

Connection projects in and around the Study Area in the AESO Connection Queue as of
January 9, 2018 will be modelled in the study scenarios, unless otherwise indicated. Table 3-9
summarizes the connection project assumptions that will be used in the studies. Information in
this table is subject to change as projects progress.

Table 3-9: Connection Project Assumptions

AESO AESO
Planning PQu_e'ue a SChe.dUIEd i AESO Project Name Project Included/Exc'luded
osition Service Date from Studies
Area Number
42 7 October 7, Suncor Hand H|!Is Wind Energy 635 80 01 See Table 3-6
2019 Project
42 8 Sept. 1,2019 |  BlueEarth Hand Hills Wind 678 | 782 | o See Table 3-6
Project
37 10 Nov. 1,2020 | ransCanada Keystone KXL 851 0 25 | Included at 0 MW
Pumpstation #2-Eyre
37 11 Nov. 1,2020 | ransCanada Keystone KXL 851 0 0 Included
Pumpstation #2-Eyre
42 12 Nov.1,2020 | ransCanada Keystone KXL 863 0 25 | Included at 0 MW
Pumpstation #3-Current
42 13 Nov. 1,2020 | ransCanada Keystone KXL 864 0 25 | Included at 0 MW
Pumpstation #4-Armitage
32 16 Jul 1, 2019 Irma Wind Power 937 90 3 See Table 3-6
13 22 Sep 1, 2019 E.ON Grizzly Bear Wind 1250 120 15 See Table 3-6
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AESO AESO
. Queue Scheduled In- . : Gen Load Included/Excluded
Plznmng Position® Service Date SO AEEE NS Wl (MW) (MW) from Studies
rea Number
37 37 Dec 3, 2018 Enbridge Sunken Lake 221S 1516 0 14 Included
Transformer Change

32 42 Dec 1, 2018 Enbridge New Hardisty 1558 0 0 Included
Substation

32 44 Mar1, 2018 | "ortis Wainwright Enhanced 1594 0 0 Included
Reliability

42 45 May 1, 2019 |  EDPR Sharp Hills Wind Farm 1567 | 300 | 1 See Table 3-6

New Facility Generator Capacity
42 58 Jul 2, 2019 Paintearth Wind Farm 1704 150 1 See Table 3-6
36 60 Dec. 1, 2019 Capital Power Halkirk 2 wind® 1710 150 1.8 See Table 3-6

Notes: ® Per the AESO Connection Queue posted in January 2018. The projects in and around the Study Area, if any, that have
queue positions after the Project are not listed in this table and will not be modeled in the study scenarios, except as
otherwise noted.

®P1710 is after the Project in the AESO Connection Queue, but is included in order to yield the credible worst-case power
flow conditions in the Study Area, as described in Section 3.3.2.

3.6. Facility Ratings and Shunt Elements

The legal owners of transmission facilities (TFOs) provided the thermal ratings assumptions for
the existing transmission lines in the Study Area. Table 3-10 shows the normal ratings and the
emergency ratings for the key transmission lines in the Study Area, which will be used to
perform the engineering studies.

Table 3-10: Thermal Rating Assumptions for Key Transmission Lines in the Study Area

: Emergency Rating
Normal Rating (MVA)
Line ID Line Description e _ (MVA)

Class (kV
i

9L966 Pemukan 932S - Hansman Lake 650S 240 332CT 332CT 432CT 432CT
9L953 Cordel 755S - Nilrem 574S 240 498CT 498CT 498CT 498CT
9L948 Paintearth 863S - Hansman Lake 650S 240 332CT 332CT 332CT 332CT
1047L Hansman Lake 650S — Nilrem 574S 240 499 499 680 748
954L Hansman Lake 650S — Metiskow 648S 240 333 333 499 499
7L129 Vermilion 710S - Bauer 918S Tap 144 114 145 129 149CT
7L129 Buffalo Creek 526S - Bauer 918S Tap 144 114 145 129 149
7L50 Battle River 757S — Jarrow 252S Tap 144 114 145 129 154.4
7L50 Buffalo Creek 526S — Jarrow 252S Tap 144 114 145 129 157
7L53 Irish Creek706S - Lindberg 969S Tap 144 75 90 75 90
7L53 Lindberg 969S Tap - Bonnyville 700S 144 75 90 75 90
7L117 Vermilion 710S - Irish Creek 706S 144 129 157 129 157
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Normal Rating (MVA)

Emergency Rating

Line ID Line Description C\I/a?sléa(gllgl) G

7L65 Vermilion 710S - Vegreville 709S 144 99CT 99CT 99CT 99CT
7L130 Vermilion 710S - Kitscoty 705S 144 75 90 75 90
7L749 Lloydminster 716S — Briker 880S Tap 144 114 145 129 157
7L14 Kitscoty 705S - Hill 751S 144 75 90 75 90
7L42 Hill 751S - Lloydminster 716S 144 99CT 99CT 99CT 99CT
7L224 Hansman Lake 650S - Monitor 774S 144 114 145 129 149CT
7L127 Pemukan 932S - Monitor 774S 144 132CT 132CT 132CT 132CT
749L Edgerton 899S — Briker 880S Tap 138 96 96 134 140
749L Edgerton 899S - Killarney Lake 267S Tap 138 96 96 134 140
749L Metiskow 648S — Killarney Lake 267S Tap 138 121 149 133 164
715L Hansman Lake 650S — Provost 545S 138 98 132 108 145
748L Killarney Lake 267S — Hayter 277S 138 119 146 131 161
885L Hansman Lake 650S — Metiskow 648S 138 287 287 344 373
703L HRT Express 329S Tap — Hardisty 377S 138 96 96 133 143
703L Hughenden 213S — HRT Express 329S Tap 138 121 145 133 160
408L°% Jarrow 252S — Wainwright 51S 138 75 79 83 87
704L Wainwright 51S — Tucuman 478S 138 75 79 83 87
472L Metiskow 648S — Sunken Lake 221S Tap 138 121 150 133 153
472L Sunken Lake 221S Tap — Hughenden 213S 138 121 150 133 165

Note: “CT” indicates that the transmission line is limited by current transformer.
# The segment of 704L from Wainwright 51S to Jarrow 252S was re-numbered to 408L as part of the Wainwright Transmission

Reinforcement NID, and as originally approved by AUC Decision 21857-D01-2017 and Approval 21857-D02-2017.

The TFOs provided the details of the substation transformers in the Study Area. The key
transformers in the Study Area are shown in Table 3-11.

Table 3-11: Summary of Key Transformer Ratings in the Study Area

. Transformer Transformer Rating
Substation Name and Number Transformer ID Voltages (kV) (MVA)
] T1 138/25 25
Metiskow 648S
T3 240/138 200
T1 240/138 200
Hansman Lake 650S
T3 240/18 200

The TFOs provided the details of the shunt elements in the Study Area. The key shunt elements
in the Study Area are shown in Table 3-12.
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Table 3-12: Summary of Key Shunt Elements in the Study Area

Substation Name and Number C\I/onai?/ Number of Total at Number of Il—g:r?ilnil
ass (kv) Switched Shunt Nominal Switched Voltage
Blocks Voltage (MVAr) Shunt Blocks (MVA)
Buffalo Creek 526S 138 1 x 15.00 MVAr 15.00 - -
Sunken Lake 221S 138 1 x 18.00 MVAr 18.00 - -
1 x6.00 MVAr + 2 x-14.00
_ 34.5 3'x 18.00 MVAT 60.00 MVAT -28.00
Halkirk 615S
2x-12.50
0.5 2 x 12.50 MVAr 25.00 MVAT -25.00
Hansman Lake 650S 18.0 1% 200.0 MVAr 200.0 X100 -100.0
Hardisty 377S 138 1 x27.02 MVAr 27.02 - -
. 1x18.12 MVAr +
Hill 751S 138 1 % 22.96 MVAr 41.08 - -
Stettler 769S 138 1x13.78 MVAr 13.78 - -
. 1x9.10 MVAr +
Killarney Lake 267S 138 2% 10.90 MVAr 30.90 - -
Lloydminster 716S 138 1x18.12 MVAr 18.12 - -
Tucuman 478S 138 1x27.17 MVAr 27.17 - -
Vermilion 710S 138 1 x22.96 MVAr 22.96 - -
345 1 x 200 MVAr 200 1 x -100 MVAr -100
Lanfine 959S
138 2 X 27.55 MVAr 55.10 - -
. 1 x18.38 MVAr +
Monitor 774S 138 1 x 27 55 MVAr 45.93 - -
Pemukan 932S 138 2 x 27.55 MVAr 55.10 - -
Battle River 757S 69 1x9.19 9.19 - -

3.7. Voltage Profile Assumption

ID # 2010-007RS will be used to establish normal system (i.e., pre-contingency) voltage profiles
for key area busses prior to commencing any studies. Table 2-1 of the Transmission Planning
Criteria — Basis and Assumptions applies for all the busses not included in the AESO ID# 2010-
007RS. These voltages will be utilized to set the voltage profile for the study base cases prior to
power flow studies.
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4. Study Methodology

4.1. Engineering Studies to be Performed

The engineering studies to be performed for this connection assessment are identified in Table

4-1.

Table 4-1: Engineering Studies to be Performed

Scenario No. and Name System Conditions CSITSL:EI
1 2020 SL HG Pre-Project Category A and Category B X
2 2020 SP HG Pre-Project Category A and Category B X
3 2020 SP LG Pre-Project Category A and Category B X
4 2020 WP HG Pre-Project Category A and Category B X X2
5 2020 WP LG Pre-Project Category A and Category B X
6 2020 SL HG Post-Project Category A and Category B X
7 2020 SP HG Post-Project Category A and Category B X
8 2020 SP LG Post-Project Category A and Category B X
9 2020 WP HG Post-Project Category A and Category B X X2
10 2020 WP LG Post-Project Category A and Category B X
11 2027 WP Post-Project Category A x&

Note: ® Only the Category A condition will be studied for short-circuit studies, with all generators in and around the

Study Area on.

4.2. Power Flow Studies

Power flow studies will be performed to identify thermal and voltage criteria violations as per the
Reliability Criteria, and any deviations from the limits listed in Table 3-1.

For the Category B power flow studies, the transformer taps and switched shunt reactive
compensation devices such as shunt capacitors and reactors will be locked and continuous
shunt devices will be enabled.

Voltage deviations at point-of-delivery (POD) low voltage busses will also be assessed for both
the pre-Project and post-Project scenarios by first locking all tap changers and area shunt
reactive compensating devices to identify any post-transient voltage deviations above 10%.
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Second, tap changers will be allowed to move while shunt reactive compensating devices
remain locked to determine if any voltage deviations above 7% occur in the area. Third, all the
taps and shunt reactive compensating devices will be allowed to adjust, and voltage deviations
above 5% will be reported.

The scenarios and cases to be studied are as shown in Table 4-1.

4.2.1. Contingencies to be Studied

Power flow studies will be performed for all Category B contingencies in the Study Area.

4.3. Voltage Stability Studies

The objective of the voltage stability analysis is to determine the ability of the network to
maintain voltage stability at all the busses under Category A and Category B system conditions.
The power-voltage (PV) curve is a representation of voltage change as a result of increased
power transfer between two systems. The incremental transfers are reported to the collapse
point.

Voltage stability studies will be performed for the 2020 WP post-Project scenario only. Voltage
stability studies for pre-Project scenarios will only be performed if post-Project scenarios show
voltage stability criteria violations.

Voltage stability studies will be performed according to the Western Electricity Coordinating
Council (WECC) Voltage Stability Assessment Methodology. WECC voltage stability criteria
state, for load areas, post-transient voltage stability is required for the area modelled at a
minimum of 105% of the reference load level for Category A and for Category B conditions. For
this standard, the reference load level is the maximum established planned load.

Typically, voltage stability analysis is carried out assuming the worst case loading scenarios.
For the Project's worst case scenario, load will be increased in the Study Area and the
corresponding generation will be increased in Wabamun (Area 40).

As per the voltage stability criteria, post transient techniques (all tap changers, all discrete
capacitors locked, but SVCs will be allowed to adjust) will used in applying the criteria and this
information will be reflected in all tables and graphs. Also for this analysis, no limits will be
selected for the generation sources, non-negative active power constant MVA loads will be
enforced and the existing power factor for the reference will be maintained.

4.3.1. Contingencies to be Studied

Voltage stability studies will be performed for all Category B contingencies in the Study Area.
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4.4. Short-circuit Studies

A maximum fault level must be provided for the substations in the vicinity of the Project
assuming normal system operation with all transmission elements in service and generation
dispatched. Three-phase faults and single line-to-ground faults will be simulated. Polar

coordinates and per-unit values will be used for reporting the results.

Winter peak scenarios will be used for the short-circuit studies because winter peak scenarios

generally produce higher short-circuit current levels than summer peak scenarios.

Estimated maximum three-phase faults and single line-to-ground short-circuit current levels will
be reported for the following substations:

The scenarios to be studied are as shown in Table 4-1.

Hansman Lake 650S,
Provost 5458S,

Hayter 277S,
Killarney Lake 267S,
Edgerton 899S, and
Metiskow 648S
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5. Mitigation Measures

5.1. Development

Mitigation measures may be required if the post-Project study results identify system
performance issues. Mitigation measures for the Project may involve real-time operational
practices and/or modifying or adding remedial action schemes (RASS).

The Studies Consultant must notify the AESO of any system performance issues in a timely
manner, following which the AESO Studies Engineer may instruct the Studies Consultant as
follows:

e Collaborate with the AESO to propose changes, if any, to the connection alternatives
that could remove the requirement for a RAS.

e Collaborate with the AESO to study modifications to existing and/or planned RASS,
proposed by the AESO, to ensure the coordination of existing protection schemes with
the addition of any proposed protection schemes.

e Collaborate with the AESO to identify and study new RASSs, if any, that may be required
to ensure post-Project system reliability is maintained.

The AESO Studies Engineer will work closely with the Studies Consultant and guide the
development and/or modifications of the proposed mitigation measures to ensure system
reliability, security and compliance with the AESO'’s system access business practices.

5.2. Evaluation

5.2.1. Post-Mitigation Studies

Studies to evaluate the effectiveness of mitigation measures, if required, will be performed in
accordance with the technical criteria, assumptions, and methods provided in this AESO
Engineering Connection Assessment Scope and in accordance with further instructions from the
AESO.
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1. Introduction

This document presents the reliability standards, criteria, and assumptions to be used as the
basis for planning the Alberta Transmission System. The criteria, standards and assumptions
identified in this document supersede those previously established.

2. Transmission Reliability Standards and Criteria’

The AESO applies the following Alberta Reliability Standards to ensure that the transmission
system is planned to meet applicable performance requirements under a defined set of system
conditions and contingencies. A brief description of each of these standards is given below:

1. TPL-001-AB-0: System Performance Under Normal Conditions
Category A represents a normal system condition with all elements in service (N-0). All
equipment must be within its applicable rating, voltages must be within their applicable
ratings and the system must be stable with no cascading outages. Under Category A,
electric supply to load cannot be interrupted and generating units cannot be removed
from service.

2. TPL-002-AB-0: System Performance Following Loss of a Single BES Element
Category B events result in the loss of any single element (N-1) under specified fault
conditions with normal clearing. The specified elements are a generating unit, a
transmission circuit, a transformer or a single pole of a direct current transmission line.
The acceptable impact on the system is the same as Category A with the exception that
radial customers or some local network customers, including loads or generating units,
are allowed to be disconnected from the system if they are connected through the
faulted element. The loss of opportunity load or opportunity interchanges is allowed. No
cascading can occur.

3. TPL-003-AB-0: System Performance Following Loss of Two or More BES Elements
Category C events result in the loss of two or more bulk electric system elements
(sequential, N-1-1 or concurrent, N-2) under specified fault conditions and include both
normal and delayed fault clearing. All of the system limits for Category A and B events
apply with the exception that planned and controlled loss of firm load, firm transfers
and/or generation is acceptable provided there is no cascading.

4. TPL-004-AB-0: System Performance Following Extreme BES Events
Category D represents a wide variety of extreme, rare and unpredictable events, which
may result in the loss of load and generation in widespread areas. The system may not
be able to reach a new stable steady state, which means a blackout is a possible
outcome. The AESO needs to evaluate these events, at its discretion, for risks and
consequences prior to creating mitigation plans.

5. FAC-014-AB-2: Establishing and Communicating System Operating Limits
The AESO is required to establish system operating limits where a contingency is not
mitigated through construction of transmission facilities.

! A complete description of these standards are given in: AESO. Alberta Reliability Standards. Available
from http://www.aeso.ca/rulesprocedures/17004.html
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2.1 Thermal Loading Criteria

The AESO Thermal Loading Criteria require that the continuous thermal rating of any
transmission element is not exceeded under normal and post-contingency operating conditions.
Thermal limits are assumed to be 100% of the respective normal summer and winter ratings.
Emergency limits are not considered in the planning evaluations.

2.2 Voltage Range and Voltage Stability Criteria

The normal minimum and maximum voltage limits as specified in the following table are used to
identify Category A system voltage violations, while the extreme minimum and maximum limits
are used to identify Category B and C system violations. Table 2-1 presents the acceptable
steady state and contingency state voltage ranges for the AIES. Table 2-2 provides voltage
stability criteria used to test the system performance.

Table 2-1: Acceptable Range of Steady State Voltage (kV)

Nominal Extreme Normal Normal Extreme
Voltage Minimum Minimum Maximum Maximum
500 475 500 525 550
240 216 234 252 264
260 (Northeast
& Northwest)* 234 247 266 275
144 130 137 151 155
138 124 135 145 150
72 65 68.5 75.5 79
69 62 65.5 72.5 76

Table 2-2: Voltage Stability Criteria

. MW
Dl_s_turbanctle QIBIOIC) Margin MVAr Margin
Performance | Initiated by: (P-V (V-Q method)
Level Fault or No fault
DC Disturbance MEBNGE) | (B)17)
(5)(6)(7)
A Any element such as:
One Generator
One Circuit > 5% Worst Case
One Transformer — Scenario(8)
One Reactive Power Source
One DC Monopole
B 50% of
Bus Section >5% Margin
Requirement
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MW

Margin MVAr Margin
(GRY% (V-Q method)
method) | (6)(7)

Disturbance (1)(2)(3)(4)
Performance | Initiated by:

Level Fault or No fault
DC Disturbance

in Level A

Any  combination of two
elements such as:

A Line and a Generator

A Line and a Reactive Power 50%
Source

> 2.5%
Two Generators = Requirement
Two Circuits in Level A
Two Transformers

of
Margin

Two Reactive Power Sources
DC Bipole

Any combination of three or
more elements. i.e.:

Three or More Circuits on
ROW >0 >0

Entire Substation

Entire Plant Including
Switchyard

2.3 Transient Stability Analysis Assumptions

Standard fault clearing times as shown in Table 2-3 are used for the new facilities or when the
actual clearing times are not available for the existing facilities. Double line-to-ground faults are
applied for the Category C5 events with normal clearing times. Single line-to-ground faults are
applied for Category C6 to C9 events with delayed clearing times as depicted in Table 2-4 and
Table 2-5.

Table 2-3: Fault Clearing Times

Nominal Near End | Far End

kV Cycles Cycles
500 4 5
240 5 6
144/138 6 8
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with
telecommunications

144/138

without
telecommunications

Table 2-4: Stuck Breaker Clearing Times for Lines

Fault Clearing Time | Fault Clearing Time | Fault Clearing Time

138/144 kv 240 kV 500 kV

2" Ckt 2" Ckt 2" Ckt

Near Far (fOf C5 Near | Far (fOf C5 Near | Far (fOf C5
End | End and C7 End | End and C7 End | End and C7

Only) Only) Only)
15 24 24 12 6 14 9 5 11

Table 2-5: Stuck Breaker Clearing Times for Transformers

Fault Clearing Time (Cycles) Fault Clearing Time (Cycles)
240/138 kV 500/240 kV
Fault on 240 kV Side | Fault on 138 kV Side | Fault on 500 kV Side | Fault on 240 kV Side
2" Ckt 2" Ckt 2" Ckt 2" Ckt
240 | 138 138 | 240 500 | 240 240 |500 —
kv kv | (for kv kv (for kv kv | (for kv kv | (for
Side | Side | Breaker | gide | side | Breaker | gige | side | Breaker | gige | side | Breaker
Fail) Fail) Fail) Fail)
12 6 14 15 5 24 9 5 11 12 4 14
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Table 1: Summary of System Performance (Element Loading) Scenario 1- 2020 SL HG Pre-Project

Overload Voltage Figure in
. Thermal s
Contingency % Criteria Attachment
Overloads ® .
Violation A2
N-0: Normal Operation None -- None A2-1
648ST1 (Metiskow 648S 138/25 KV transformer) None -- None A2-2
7L14 (Kitscoty 705Sto Hill 7519) None -- None A2-3
7L42 (Hill 751Sto Lloydminster 716S) None -- None A2-4
899S T3 (Edgerton 899S 138/25 kV transformer) None -- None A2-5
749L (Metiskow 648Sto Edgerton 899S5/Killarney Lake 267S) None -- None A2-6
749L/7L749 (Edgerton 899Sto Lloydminster 716S) None -- None A2-7
7L50 (Buffalo Creek 526Sto Jarrow 2525 Battle River 757S) None -- None A2-8
526ST1/T2 (Buffalo Creek 526S 138/25 kV transformers) None -- None A2-9
7L129 (Buffalo Creek 526Sto Vermilion 710S) None -- None A2-10

Table 2: Summary of System Performance (Element Loading) Scenario 2- 2020 SP HG Pre-Project

Overload Voltage Figure in
Contingency Thermal Overloads % Criteria Attachment
iolati
Violation A2
N-0: Normal Operation None - None A2-11
7L14 (Kitscoty 705Sto Hill 7519 113.0
7L130 (Vermilion 710Sto Kitscoty 705S) 118.0
648ST1 (Metiskow 648S138/25KV | ) 159 (viermilion 710Sto Bauer 918 Tap) 106.0 None A2-12
transformer)
71129 (Buffalo Creek 526Sto Bauer 918S 106.0
Tap) i
7L50 (Buffalo Creek 526Sto Jarrow Tap) 135.0
7L14 (Kitscoty 705Sto Hill 7519 7L50 (Buffalo Creek 526Sto Jarrow Tap 101.5 None A2-13
7L42 (Hill 751Sto Lloydminster 7169 | -20 (Buffalo CreeTkafj‘as to Jarrow 2525 1186 None A2-14
899S T3 (Edgerton 899S 138/25 kV 7L50 (Buffalo Creek 526Sto Jarrow 252S g
transformer) Tap) 127.0 None A2-15
7L129 (Buffalo Creek 526Sto Bauer 918S 1016
Tap) '
749L (Metiskow 648Sto Edgerton 7L50 (Buffalo Creek 526Sto Jarrow 2525 None A2-16
8995Killarney Lake 2679 Tap) 130
7L129 (Vermilion 710Sto Bauer 918S Tap) 101.1
749L/7L749 (Edgerton 899Sto 7L50 (Buffalo Creek 526Sto Jarrow 252S 1248 None A2-17
Lloydminster 7169 Tap) '
749L (Edgerton 899Sto Killarney Lake 108.9
7L50 (Buffalo Creek 526Sto Jarrow 267STap) : None A2-18
2529Battle River 7579) .
7L749 (Edgerton 899Sto Briker 880S Tap) 103.0
526ST1/T2 (Buffalo Creek 526S 138/25 749L (Edgerton 899Sto Killarney Lake .
kV transformers) 267STap) 1039 None A2-19
71129 (Buffalo Creek 526Sto Vermilion 749L (Edgerton 899Sto Killarney Lake g
7109 2675 Tap) 100.3 None A2-20




Table 3: Summary of System Performance (Element Loading) Scenario 3- 2020 SP LG Pre-Project

Overload Voltage Figure in
Contingency Thermal Overloads % Criteria Attachment
Violation A2
N-0: Normal Operation None - None A2-21
648ST1 (Metiskow 6485 138/25 kv None B Voltage Collapse 222
transformer)
7L14 (Kitscoty 705Sto Hill 751S) None - None A2-23
7L42 (Hill 751Sto Lloydminster 716S) None - None A2-24
899S T3 (Edgerton 899S 138/25 kV None B None AD-25
transformer)
749L (Metiskow 648Sto Edgerton
8995/Killarney Lake 2679 None - None A2-26
749L/7L749 (Edgerton 899Sto Lloydminster None _ None A2-27
7169
7L50 (Buffalo Creek 526Sto Jarrow
2529Battle River 7575) None - None A2-28
526ST1/T2 (Buffalo Creek 526S 138/25 kV
transformers) None -- None A2-29
7L129 (Buffalo C;(i%k S)5268 to Vermilion None _ None A2-30

Table 4: Summary of System Performance (Element Loading) Scenario 4- 2020 WP HG Pre-Project

Overload Voltage Figure in
Contingency Thermal Overloads % Criteria Attachment
Violation A2
N-0: Normal Operation None - None A2-31
648ST1 (Metiskow 648S 138/25 kV None _ Voltage Collapse AD-30
transformer)
7L14 (Kitscoty 705Sto Hill 751S9) None - None A2-33
7L42 (Hill 751Sto Lloydminster 716S) None -- None A2-34
899S T3 (Edgerton 899S 138/25 kV 7L50 (Buffalo Creek 526Sto Jarrow
transformer) 2525 Tap) 102.8 None A2-35
7L50 (Buffalo Creek 526Sto Jarrow 105.4
749L (Metiskow 648Sto Edgerton 2525 Tap) )
; — - None A2-36
8995Killarney Lake 2675) 7L130 (Vermilion 710S Kitscoty
101.2
7059
749L/7L.749 (Edgerton 899Sto 7L50 (Buffalo Creek 526Sto Jarrow g
Lloydminster 7169 252S Tap) 1008 None A2-31
749L (Edgerton 899Sto Killarney 116.7
7L50 (Buffalo Creek 526Sto Jarrow Lake 267S Tap) ' None A2-38
2525/Battle River 7575) 7L749 (Edgerton 899Sto Briker
109.5
880S Tap)
749L (Edgerton 899Sto Killarney 1114
526ST1/T2 (Buffalo Creek 526S 138/25 Lake 267STap) ) None A2-39
kV transformers) 7L749 (Edgerton 899Sto Briker 104.3
880S Tap) )
749L (Edgerton 899Sto Killarney 108.3
71129 (Buffalo Creek 526Sto Vermilion Lake 267S Tap) ’
- None A2-40
7109 7L749 (Edgerton 899Sto Briker 1014

880S Tap)




Table 5: Summary of System Performance (Element Loading) Scenario 5- 2020 WP LG Pre-Project

Overload Voltage Figure in
Contingency Thermal Overloads % Criteria Attachment
Violation A2
N-0: Normal Operation None - None A2-41
648ST1 (Metiskow 648S 138/25 kV None _ Voltage Collapse AD-42
transformer)
7114 (Kitscoty 705Sto Hill 7519) None - None A2-43
7L42 (Hill 751Sto Lloydminster 716S) None -- None A2-44
899S T3 (Edgerton 899S 138/25 kV None _ None AD-45
transformer)
749L (Metiskow 648Sto Edgerton 71130 (Vermilion 710S Kitscoty
8995/Killarney Lake 2679 7059 1017 None A2-46
749L/7L749 (Edgerton 899Sto Lloydminster None _ None A2-47
7169
7L50 (Buffalo Creek 526Sto Jarrow
2529Battle River 7579 None - None A2-48
526ST1/T2 (Buffalo Creek 526S 138/25 kV None _ None A2-49
transformers)
7L129 (Buffalo Creek 526Sto Vermilion None _ None A2-50

7109
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P1782 PRE-CONNECTION - DIAGRAM A2-1
N-0: NORMAL OPERATION
WED, DEC 06 2017 11:14

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate A
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000
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P1782 PRE-CONNECTION - DIAGRAM A2-2
N-1: METISKOW 648S 138/25 KV TRANSFORMER

WED, DEC 06 2017 11:15

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate A
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000
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P1782 PRE-CONNECTION - DIAGRAM A2-3
N-1: 7L14 KITSCOTY 705S TO HILL 751S

WED, DEC 06 2017 11:15

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate A
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000
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Provost Area Reliability

P1782 PRE-CONNECTION - DIAGRAM A2-4
N-1: 7L42 HILL 751S TO LLOYDMINSTER 716S

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate A

Project 1782

2020 SL WED, DEC 06 2017 11:15

1.1250V 0.899UV
kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000
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P1782 PRE-CONNECTION - DIAGRAM A2-5
N-1: EDGERTON 899S 138/25 KV TRANSFORMER
WED, DEC 06 2017 11:15

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate A
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7 I1R3IYS7H o
KITSCOT? | _sSw 2.5 25 g
187 7L42 187 [
-26.9 5.3 1324 766 -9.7
1.7 2.2 7LA65_T_TAP BAUERTAP
-36.0 7L14 36.5 564 203 3.9 39 °
SW ) FSL 151 63 | ;5 = — 200 0 o7
”_T 212 0.0 ( o7 - -17. -47.1 1.08 7L129 47.9 148.3
862 0.0 79 e 377
1.08 X
95 04 PV-TAP7 1491 149.3 . BYFFALO7T 1495
- : 1.08 BAT. RV7
36 13 149.3 355 1490
) SW JAROW TP 1.08
108 5.3 o7 ) 0.0 73 148.4
149.1 1.4 0.0 704 7L50 220
1314 749L 72 HAYTER 7
BRIKER1
. Nrd JARROW 7 4220
147.8 HAYTER 9
: -59.0 13.2 %
41 41 187 N -29.7 2
01 297 1.06
10 : 1.08 WAINWRIZ 1464
362 1486 }
EDGERTO7 -17.1
1.08 483 23 H
1488 108 TUCUMANT7 219 02, 1_05
148.9 814 KILLARN7 2%
KILRY TP ' SW —_— ‘ = HAYTER19
I 8 ( 2
143.4 ‘ pas % ’7 O
METISG44 METISG47
649 L 1.02 sSwW 1.02
HANSMAN7 T T 7aL R I 140.4 04
218 218 218 | 5
) -0. 0.1 1.03
02 04 3 861 141.6
1427 141.8  A4T2ALTAP
NILREM3 3 g
-18.8 18.8 107 a5 809 2| 73
648 : : EXPRESTP < |
14.9 -34.5 256.8 < | PHARDIST7
Jas HANSMAN9 75 25 29 SW S|
258.9 -20. (
g’?«?ﬁmm 200 200 HUGHEND7 7.1 0.0 |
9.9 1.02
27.1 -27.0 9.9 . -148 N 02 412 57 86
22.1 18 T 649 874 09 || 75 RT EXP7 PROVOST?
107 715AL TP 1.02 -3.0
256.2 140.5 -9 - 4086
b ] ;10120 102 ’ 1.02 8 PROVOSTY
PEMUKN1 2 . . 1412 o
34.4 -34.3 5 102 141.2 -16.9 168 3 16.8 {>
y v
a7 26.5 I 141.0 1471 7.3 7.3 \ﬁg 6.2
16.9 MONITOR?
254.0 1.03
5.9 19419 258
1425 swW ( PEMUKN3 1.01
EYRE_TAP _‘{ 140.0
1.02 207
16,5 141.0 16.9 347 swW |(
-26.5 246 -9.1 00 |
-16.4 16.5
1410
-28.1 27.6 I CURR_TAP 1.06
9.1 9.0 :
1.03 146.5
1.02 1423 2 3.0
141.0 108 1.06
146.4 146.3

Provost Area Reliability
Project 1782
2020 SL

P1782 PRE-CONNECTION - DIAGRAM A2-6
N-1: 749L METISKOW 648S TO EDGERTON 899S/KILLARNEY LAKE 2673
WED, DEC 06 2017 11:15

Branch - MW/Mvar

100.0%Rate A
1.1250V 0.899UV

Bus - Voltage (kV/pu)
Equipment - MW/Mvar

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7 I1F§IYS7H o
KITSCOT7 | _Sw 0.1 02 g
-9.2 7L42 9.2
— — | 274 5.4 1324 766 9.8
-1 . 7LAB5_T_TAP
s 26,6 7L14 26.8 . s 70 70 -- BAUERTAP
SW N—T 1.9 35 | ;285 128 03 o 108
) -0.0 - &_‘( oT : 1o -42.5 109 7L129 43.1 108
862 00 1.09 79 169° 364
PV-TAP7 1491 150.2 . BUFFALOT  150.0
— 1;3093 BAT. RV7
‘ : -34.4 1490
0.0 ) SW JAROW TP 1.08
1.09 S 2T )P_ 74 1489
1314 150.2 0.0 655 7L50 220
BRIKER1 749L — 72 HAYTER 7
87 JARROW 7 o ﬁz\(()TER
148.3 -56.6 105 || 8 05 9
2 )
- o 207 188 B o 29.2 &
262 186 WAINWRI7 146.8 115
EDGERTO7 I -14.4 231
1;&53 H 483 277 B 106
’ 1.05 814 TUCUMAN? ﬁ?f’ ARNT 146.7 1.04
144.3 KILRY TP sw -H'-4 _ 260 4290
53 53 ( 221 g HAYTER19
LI >
i3 0.2 -19.45
1403 4 74 20.0
METIS644 METIS647
649 S6 14 386 142 8.9 1.02 -8.9 sSwW | ( 1.01
HANSMAN?7 : Al 0.4 749L T 08 319 | 139.1
26.7 -26.7 -1.4 0.2 I
0.4 0.6 1.02
1.02 861
1427 1406  A472ALTAP 1404
NILREM3 :
-15.0 15.0 07 809 |73
648 . EXPRESTP IR
Jas -34.0 HANSMANS o 56" “’.’IgevRDIST7
1403 258.9 26.6 -26.6 75 : { (
PAINTRT4 HUGHEND7 6.1 -0.0
315 314 9.3 9.4 121 | 25 1 -4012 25 86
4074 : PROVOST7
7229 -0.8 METIS649 874 01 [ 64 HRT EXP7
; 715AL TP 1.02 -3.0
256.2 ®
1405 =7 - 4086
b ] ;‘0120 102 1.02 3 PROVOSTY
PEMUKN1 8 / 102, 1412 o
35.7 -35.7 g 102 . -16.9 8 3 16.8 {>
1.03 4
436 26.5 I 141.0 1471 7.3 3 \ﬁg 6.2
; 16.9 MONITOR?
254.0
59 19419 s
|154\'(2R5E TAP ——*SW ( PEMUKNS 10 -
_ g 139.9
1.02 207
-18.5 141.0 18.9 -36.7 W | (
-25.9 24.1 -8.6 00 |
-18.4 18.5 1o
-27.5 27.0 I CURR_TAP 1.06
1.02 1;10233 o1 90 146.5
! . 2 3.0
141.0 108 1.06
146.4 146.3

Provost Area Reliability
Project 1782
2020 SL

P1782 PRE-CONNECTION - DIAGRAM A2-7

N-1: 749L/7L749 EDGERTON 899S TO LLOYDMINSTER 716S

WED, DEC 06 2017 11:15

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate A
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7 |1R3|737Hc
KITSCOT? | sw | 110 12 g !
203 T2 294 )
s s | 77 14.3 1324 766 -18.4
-35. : 7LAB5_T_TAP
w 18 7L14 -11.6 A 78 7.8 ° - BAUERTAP
sw N—T 233 216 1':'7 106 H08 108
) -0.0 - i_J( 2T Tes - 21.9 119 7L129 218 s
gg/ZTAP7 °0 108 giJrIéALO7 i e
-38.5  39.5 ) 1491 149.0 3YF 151.7
v, BAT. RV7 |
34.0  -34.1 - W 16.8 1490
JAROW TP 1.10
1.07 436 oT ) 00 ) 185 1522
1314 147.0 34.0 0.0 7L50 ‘ 220
BRIKER1 749L - 72 HAYTER 7
1.11 JARROW 7 4220
152.8 § HAYTER 9
-4.1 4.1 - e i 03
297 1.06 8
-1.0 0.1 1.07 WAINWRI7 '
362 1483 146.4 s
EDGERTO7 I 3.9 a1
1;&59 483 14 R 100 )
' 1.05 453 TUCUMANT 219 138.2 1.05
145.0 : 814 KILLARN7 26.2
333 KILRY TP sw -11.4 _ 222
507 517 ( 220 2 HAYTER19
b2 -308 19.43
1425 87 74 20.0
METIS644 METIS647
649 S6 o 686 o5 8.9 102 -89 sWo | ( 102
HANSMAN7 : -60. ER 749L 402 01 324 | 140.3
43.9 -43.9 -31.1 31.9 I
6.2 6.0 1.03
1427 1.03 861 141.6
141.8 472ALTAP
NILREM3
2.2 -2.2 809 o
24 -22.3 648 24.1 EXPRESTP £ w’ZSARDIST7
24 HANSMAN9 20.0 75 142" |“sw |
1403 258.0 48.2 -48.2 (
PAINTRT4 HUGHEND? 53 T o0 |
47.4 -47.2 -1.4 14 35 | -11.1 1-40023 . 86
4074 - PROVOST7
259 28 METIS649 874 116 [ 51 HRT EXP7
256.2 715AL TP 1.02 -3.0
. 140.3 -9 4086
1419 1.03 : 1.02 8 PROVOSTY
PEMUKN1 8 1415 12, 140.2 g
36.1 -36.1 g 103 . -16.9 168 3 16.8 {>
21 24.9 28 1415 1471 73 73 3 6.2
; 16.9 MONITOR?
254.2
59 19419 B
|1EA\'(2R5E TAP ——{SW ( PEMUKN3 1.02 6.0
_ g 1405
1.03 208
2358 141.5 24.2 420 swo | (
221 20.3 47 00 |
237 238 w10
-23.7 23.2 I CURR TAP
%0 90 - 1.06
1.03 1;10237 - L 146.8
/ . 2 3.0
141.6 1.0% 1.06
146.7 146.6

Provost Area Reliability

Project 1782
2020 SL

P1782 PRE-CONNECTION - DIAGRAM A2-8

N-1: 7L50 BUFFALO CREEK 526S TO BATTLE RIVER 757S
WED, DEC 06 2017 11:15

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate A
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7? I1R3IYS7H o
KITSCOT? | sw -6.9 70 g
26.7 7L42 -26.6
s o | -26.9 74 1324 766 11.7
-31. : 7LA65_T_TAP
w 9.3 7L14 9.1 . ., 26 26 _T_ BAUERTAP
sw ) FW 8.9 171 | s 1'4'1 36 38 . I o7
) -0.0 e i_{ ( 2T o . 10.3 1-08 7L129 2102 s
862 00 1.07 79 103 A7
359 368 g VTAPT 1491 1473 BUFFALO7 1495
1.06 BAT. RV7 -
293 -29.7 146.1 1450
SwW JAROW TP 1.08
1.06 409 2T ) PL ) l_ 149.1
145.7 295 0.0 7L50
1314 220
BRIKER1 749L - — — 72 HAYTER 7
1.07 JARROW 7 - 4220
147.7 -18.6 186 || 5 HAYTER 9
- o)
4.1 4.1 o7 82 1 8.2 & 03
-1.0 0.1 1.07 WANWR? 1P -
362 148.1 I 1446 s
EDGERTO? 147 231
1;&40 483 6.7 M 105
' 1.04 423 TUCUMANT 219 144.5 1.05
o : 814 KILLARN7 26.2
-29.5 KILRYTP sw — b APPTER1
-47.7 486 ( 220 8
i - >
1?834 27.3 -19.45
142.2 87 74 20.0
METIS644 METIS647
649 s6 o5 386 615 8.9 102 -89 S ( 102
HANSMAN7 : -57. 0 749L 499 0.2 323 | 140.1
417 417 -27.7 28.3 I
5.8 5.7 1.02
1.03 861
1427 1416 _ 4T2ALTAP 1414
NILREM3 .
5.3 -5.3 809 ~
*— = 648 2138 EXPRESTP o |73
1.08 27 HANSMANS 181 166" | SHARDIST?
1403 258.6 448 -44.8 75 : { (
PAINTRT4 HUGHEND7 34 -0.0
425 -42.3 -0.5 0.4 1.2 | -135 1-40028 . 86
4074 - PROVOST?
R0 16 METIS649 874 08 [ 32 HRT EXP7
: 715AL TP 1.02 -3.0
256.2 o
140.6 =7 - 4086
b ];10135 102 1.02 ] PROVOST9
PEMUKN1 8 . 102 140.8 8
33.6 -33.6 5 g -16.9 168 % 16.8
. 1.03 ,
420 24.8 2 141.5 1471 7.3 7.3 \ﬁg 6.2
; 16.9 MONITOR7
254.1
59 19419 104
swW 259
|154\'(2R5E TAP ——K PEMUKNS 1.02
_ - 140.5
1.03 208
22,6 141.5 23.0 -40.7 swo | (
-22.6 20.8 5.2 00 |
225 226 w10
-24.2 23.8 I CURR_TAP 106
1.03 1210237 > = 1408
. . 2 3.0
141.5 1.0% 1.06
146.7 146.6

Provost Area Reliability

Project 1782
2020 SL

P1782 PRE-CONNECTION - DIAGRAM A2-9
N-1: BUFFALO CREEK 526S 138/25 KV TRANSFORMER
WED, DEC 06 2017 11:16

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate A
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7 I1R3IYS7H o
KITSCOT? | Sw 3.7 38 g
23.9 7L42 -23.8
— — | 274 8.4 1324 766 -12.8
-31. : 7LA65_T_TAP
w 6.5 7L14 64 s , 17 a7 . _T_ BAUERTAP
Sw )}—_ 87 68 [—t 4.3 38 39 (
) ’__ 206 0.0 7.4 136 1.09 7L129 1.08
-0.0 —-KzT - - 1506 — - 149.0
862 0.0 1.07 79 1.09
-33.1 339 PV-TAPT 1491 148.3 BUFFALO7 1507
1;?770 BAT. RV7 -
293 -29.9 . 1490
JAROW TP 1.07
1.06 -38.0 - ) 0.0 180
1314 146.6 29.8 0.0 7L50 220
BRIKER1 749L — 72 HAYTER 7
167 JARROW 7 o 4220
147.2 -25.5 -14.0 I e HAYTER 9
-‘1‘.(1) 3.1 297 15 W 106 153 g 0.3
- : 1.07 WAINWRI7 y
362 1483 146.4 s
EDGERTO7 I 10.1 231
1;&58 483 138 0 06 '
| 1.05 393 814 TUCUMAN? ﬁ?f’ ARNT 146.4 1.05
144.9 301 KILRY TP -3.1 sw A _ 263 4220
446 455 184" ( 220 @ HAYTER19
i 280 -28.1 143.5 1942
142.6 87 74 20.0
METIS644 METISB47
649 S6 286 14 8.9 1.02 -8.9 SW ‘ ( 1.02
HANSMAN7 55. -54. A 749L T 0 325 | 140.4
40.7 -40.7 -28.8 29.2 I
7.0 6.9 1.03
1.03 861
1427 1419 _ 472ALTAP 417
NILREM3 :
2.8 238 . 809 ]
648 . EXPRESTP < |0
10.6 -304 : A | SHARDIST?
1403 2588 H:3N78MAN9 437 100 75 154 g oW ‘(
PAINTRT4 . = HUGHEND? 2.0 0.0 |
42.1 -41.9 -1.9 18 23 [ -124 1-40121 . 86
4074 : PROVOST7
7249 16 METIS649 874 83 [ 17 HRT EXP7
256.2 715AL TP 1.02 3.0
: 140.8 -9 - 4086
1419 1.03 : 1.02 8 PROVOSTY
PEMUKN1 3 141.6 1.02 1411 g
34.7 -34.6 5 103 1411 -16.9 168 3 16.8 {>
1.04 >
419 24.7 Y 141.6 1471 73 7.3 \ﬁg 6.2
; 16.9 MONITOR7
254.2
5.9 1.04
19419 26.0
|15<'(2RSE TAP —*{SW ( PEMUKNS 102 -
_ - 140.6
1.03 208
224 141.6 227 -40.5 sw |(
22.3 20.5 4.8 00 |
222 224 w10
-23.9 23.5 I CURR_TAP 106
9.0 9.0 :
1.03 1;10238 - L 146.8
. . 2 3.0
141.6 1.0% 1.06
146.7 146.6
Provost Area Reliability SUS-Xoltﬁg@&WPu)
) P1782 PRE-CONNECTION - DIAGRAM A2-10 E;auri];mént- MWV?I\r/Ivar
Project 1782 N-1: 7L129 BUFFALO CREEK 526S TO VERMILION 710S 100.0%Rate A
WED, DEC 06 2017 11:16 1.1250V 0.899UV
2020 SL kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7 I1§|7S7H o
342 7142 341 KITSCOT? ) [ SW 38.1 -371 g
35 . 39'4 | 250 17.4 1324 766 15.5
-39. - 7LAB5_T_TAP
W 8.5 7L14 84 134 134 . _T_ BAUERTAP
sw N—T 57 38 | 5‘;33 22 5.7 65 L, 1oa
) 0.0 h i_‘( 2T - : 65.9 1.04, 7L129 67.2 o
862 0.0 104 79 A -39.6
PV-TAP7 y FFALO7 y
535  55.1 1491 144.1 BUFF 1441
1;&10 BAT. RV7 |
356 -34.2 . W -34.9 1490
JAROW TP 1.04
1.04 -602 oT )%_L ) 163 143.3
1314 1435 33.7 0.0 996 7L50 220
BRIKER1 749L s 72 HAYTER 7
84 JARROW 7 o 4220
143.4 774 25.3 I 2 HAYTER 9
?l 2; 297 150 W 104 26.6 3 0.5
- : 1.08 WAINWRI7 y
362 1494 143.4 6
EDGERTO7 i -30.9 258
1210231 483 245 & 104
' 1.03 63.0 TUCUMANT 219 143.4 1.04
1422 : 814 KIFLARN7 26.0
-30.6 KILRY TP sw - ~ FOCCTER19
-69.3 71.0 ( 24.7 §
ol K 26.4 &
1414 o7 74 sw (
60 METIS644 METIS647 162 104 162 —{_32_2
HANSMAN7 89.0 -87.3 23 ey 4305
54.2 -54.2 -21.7 241 I
-22.8 22.7 1.02
1427 .03 861 141.2
141.8 472ALTAP
NILREM3
-27.6 27.7 261 809 9| 473
648 : EXPRESTP NP
108 538 HANSMAN9 @7 s egCVRDIS"W
1403 258.7 67.5 67.5 75 - (
PAINTRT4 HUGHEND? 59 200 |
52.2 -51.9 102 -10.2 131 | 19 1-40340 . 86
4074 : PROVOST?
7259 40 METIS649 874 06 || 64 HRT EXP7
256.2 715AL TP 1.03 -2.9
. 142.4 o g 4086
=1 ©
1419 1.04 1.04 8 PROVOSTY
PEMUKN1 142.9 1.04 143.0 g
83.4 -83.1 143.0 -19.7 198 g 19.6
1.04 >
;383 23.0 142.9 1471 8.4 8.4 \ﬁg 7.0
; 19.8 MONITOR?
254.8
71 1.04
19419 26.1
1425 swW PEMUKN3 1.03 ’
EYRE_TAP 210 M7
1.04 :
-34.4 142.9 34.9 -55.5 swo | (
-12.8 1.1 2.8 00 |
342 344 w10
-14.3 13.9 I CURR_TAP 10
124 124 07
1.04 1;&40 - : 1475
. ) 4 4.7
143.0 1.0% 1.07
147.4 147.2

Provost Area Reliability
Project 1782
2020 SP

P1782 PRE-CONNECTION - DIAGRAM A2-11
N-0: NORMAL OPERATION
WED, DEC 06 2017 11:37

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate A
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7 I1R3IYS7HC
sw 127 124 7
KITSCOT? | 1
476 7L42 47.8
= 2 [ 231 -19.6 1324 766 16.3
. -0. 7LAB5_T_TAP
w 734 7L14 75.4 , , 155 155 ° - - BAUERTAP
sw ) FW 28.1 254 || - ;; 77777777 ?8;:7 137 5, 102
39. : -18. R : 7L129 :
) -0.0 i_{( 2T 77539;7 ,,,,,,,,,,,,,,,,,, 133,4,,,,,,,,,,,,192;9, 140.8
862 0.0 0.98 79 e 51.8
284 280 PV-TAP7 1491 1355 BUFFALO7 1383
0.98 BAT.RV7 | ST
42 3.1 134.8 -43.2 1490
SW JAROW TP 1.00
0.97 229 oT ) 00 | ) 151 1376
1314 134.3 38 0.0 -136.9 7L50 220
BRIKER1 749L N 72 HAYTER 7
160 JARROW 7 - 4220
138.0 99.4 435 I S HAYTER 9
-5.1 5.1 8 0.5
A4 07 1.08 \2/\?Z|N\:vi‘|t7 ’ 10 w0l
362 1494 I 139.2 ar
EDGERTO7 491 5.7
(1).39360 483 264 H 101
' 0.96 225 TUCUMANT 219 139.2 0.97
Y351 22, 814 KILLARN7 241
8 KILRYTE Sw ' I HAYTER19
16.2 -16.1 ( 14.7 2
L. >
542 2.7 &
1817 g7 74 sw (
o0 METIS644 METIS647 164 105 61 | 217
HANSMAN7 B Yy 749L M0 s
0.0 0.0 ”% ‘ I - 1%
-0.1 -0.0 ~ )
861
1427 s ‘ 0.95 472ALTAP 131.0
WA e y |
ad . 1.07 809 <o
648 EXPRESTP s | 273
14.9 -32.0 256.8 ‘ N E— 8w
157 HANSMAN9 512" ‘—IgCVRDIS"W
1403 257.7 75 (
PAINTRT4 - - HUGHEND? 15 286 |
11.7 -11.7 130 [ -280 1.40231 . 86
4074 : PROVOST?
;193 -4.8 METIS649 %AL - 43 | 1-:) 11 2 o  HRTEXPT
256.2 ﬂ 139.6 e O - 4086
1419 994 — 100 o 103 8 PROVOSTY
PEMUKN1 - : 193, 141.9 8
78.0 -77.8 : -19.7 198 % 19.6
o 1.04 ,
g : 142.9 -
367 210 s 08 1471 8.4 84 3 70
: MONITOR?
254.9
1.07 7.0 19419 1.05
256.8 sw 263
1425 PEMUKN3 1.04
EYRE_TAP 210 142.9
1.04 :
-15.1 144.1 15.2 358 swo | (
-14.9 125 14 00 |
-15.0 15.1 a0
-16.7 16.1 I CURR_TAP 107
o 140550 124 124 s
: : 4 47
144.2 1.0% 1.07
147.5 147.3

Provost Area Reliability
Project 1782
2020 SP

P1782 PRE-CONNECTION - DIAGRAM A2-12
N-1: METISKOW 648S 138/25 KV TRANSFORMER
WED, DEC 06 2017 11:37

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate A
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455

1393

1383
LLOYD 7 HILL 7 1387 VERMILO7 I1§|7S7H o
KITSCOT? | Sw 35.9 350 g
25.7 7L42 2556
s ) | 250 -17.0 1324 766 14.9
-34. . 7LAB5_T_TAP
7L14 10,9 -10.9 - BAUERTAP
sw |— — — —— -3.1 3.1 ®
’__SW ) 45.1 05 33 oy T 1.04
) 0.0 o i{( oT - e -69.5 104 7L129 71.0 o
gg/ZTAP7 °0 104 %FfALO? ifod” e
450  46.1 ) 1491 143.9 _ 143.9
195, BAT. RV7 |
304  -30.1 . w -36.8 1490
JAROW TP 1.04
1.04 512 oT )%_L ) 6.2 143.1
1314 144.1 29.5 0.0 1035 7L50 220
BRIKER1 749L 7Y 2 72 HAYTER 7
84 JARROW 7 o 4220
143.2 79.4 275 I § HAYTER 9
?l 2; 297 155 W 104 273 3 0.5
- : 1.08 WAINWRI7 y
362 1494 1433 6
EDGERTO7 I -33.1 os
1.03 483 253 M )
5.3
1428 104 TUCUMAN7 219 1;10;2 104
142.9 53.3 814 KILEARN7 ' 26.0
-28.2 KILRY TP sw - ~ FOCCTER19
596 60.9 ( 24.7 2
L] 258 24.9 ot
1419 g7 74 SW (
60 METIS644 METISB47 162 104 162 —{_32_ 7
HANSMAN7 7281-52 Z; > ey 4305
50.7 -50.7 el ’ —_I 1.03 262
233 23.2 .
1427 1.03 861 1415
142.1 472ALTAP
NILREM3
-30.5 30.6 282 809 <7
648 : EXPRESTP &
14.8 -34.2 o | ®HARDIST?
1403 ;50887 HeAzl\;SNW\I9 62.6 0 75 21 & Sw ‘(
PAINTRT4 ’ : = HUGHEND7 6.6 290 |
48.9 -48.7 103 -10.3 -152 | 03 1-40340 . 86
4074 - PROVOST7
263 33 METIS649 874 o1 f 71 HRT EXP7
256.2 715AL TP 1.03 -2.9
. 142.4 o ® 4086
=1 ©
1419 1.04 1.04 8 PROVOSTY
PEMUKN1 143.0 1.04 143.0 g
82.5 -82.3 104 143.0 -19.7 198 3 19.6 {>
>
;383 22.9 143.0 1471 8.4 8.4 \ﬁg 7.0
2548 198 MONITOR?
) 7.1 1.04
19419 264
1425 swW PEMUKN3 1.03 ’
EYRE_TAP
21.0 1418
1.04
-33.0 143.0 335 -54.1 sw |<
-13.1 1.4 2.5 00 |
-32.8 33.0 1o
-14.7 14.3 I CURR_TAP 107
o 1;&40 124 124 s
. ) 4 47
143.0 1.0% 1.07
147.4 147.2

Provost Area Reliability
Project 1782
2020 SP

P1782 PRE-CONNECTION - DIAGRAM A2-13

N-1: 7L14 KITSCOTY 705S TO HILL 751S
WED, DEC 06 2017 11:37

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate A
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1393

1455 1383
LLOYD 7 HILL 7 1387 VERMILO7 I1£IYS7HC
7142 KTscor7 )| sw || 289 284 g !
[ SE— | 262 -8.0 1324 766 48
7LAB5_T_TAP
s 2556 7L14 2.2 , , 27 27 -- BAUERTAP
sw )}__ 409 ats 23 = 4.3 45 106
) -0.0 o7 i_{ ( 2T 414 -42.5 -82.0 1o 7L129 84.3 e,
862 0.0 110 79 &0 -61.3
PV-TAP7 BUFFALO7
192 194 1491 1523 3YGRA 1475
1-51428 BAT. RV7 |
3.9 2.3 . W -54.8 1490
JAROW TP 1.06
0.98 245 - ) 0.0 ) T 1456
1314 135.0 29 0.0 1175 7L50 220
BRIKER1 749L S 2 E 72 HAYTER 7
s JARROW 7 o 4220
145.0 87.4 347 I § HAYTER 9
5.1 5.1 234 1 -35.1 = 05
-4 0.6 1.08 VAR 08
362 149.7 144.2 6
EDGERTO7 I -40.3 os
S554 R Bt b '
' 0.99 249 814 TUCUMANT 219 144.2 1.03
136.5 : KILLARN7 257
08 KILRY TP ow ! N
31.2 315 ( 248 g HAYTER19
T & o
1390 g7 74 SW (
649 METIS644 “:ETZ'SGM . 16.2 1.04 -16.2 =317
HANSMAN7 : -47.7 3 7200 30—,
39.8 -39.8 4.7 -5.0 I 258
-15.5 15.4 1.01
1.02 861
1427 1406 4T2ALTAP 1399
NILREM3 :
-40.2 40.4 w6 809 S | ars
648 : EXPRESTP o |2
Jes -35.8 HANSMANS s e ‘:—"IgCVRDIST7
1403 258.7 48.7 48.7 ' 75 = ‘(
PAINTRT4 HUGHEND7 125 ¢ 290 |
39.3 -39.2 220 -22.0 205 | 56 1-40340 . 86
4074 - PROVOST7
7248 11 METIS649 874 59 [ -129 HRT EXP7
; 715AL TP 1.03 -2.9
256.2 142.1 o g 4086
=1 ©
b ] ;10233 104 1.04 ] PROVOSTY
PEMUKN1 : ; 143.0 8
80.4 -80.2 143.0 -19.7 193 g 19.6
1.03 >
387 24.2 1423 1471 8.4 8.4 \ﬁg 7.0
2547 198 MONITOR?
) 71 1.04
19419 26.0
1425 swW ( PEMUKN3 1.02 ’
EYRE_TAP 205 1411
1.03
295 142.3 30.0 -50.6 W | (
-16.8 15.1 13 00 |
29.4 295 »
-18.4 18.0 I CUIgR TAP
104 124 124 - o,
1.03 1435 43 47 '
142.4 1.0 1.06
147.1 146.9

Provost Area Reliability

Project 1782
2020 SP

P1782 PRE-CONNECTION - DIAGRAM A2-14
N-1: 7L42 HILL 751S TO LLOYDMINSTER 716S
WED, DEC 06 2017 11:38

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate A
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1393

1455 1383
LLOYD 7 HILL 7 VERMILO7 1377
1387 w s 211 g IRISH C7
KITSCOT? . -21.
243 TL42 244 )} =
= - 247 -14.0 ;ﬁ/zs\és T Tap 766 :
- ’ _T_ BAUERTAP
-50.0 7L14 51.0 5.8 5.8 °
-54.1 56.4
Sw )FSL 326 ETRR 0.1 03 1o
) — -45.3 0.0 ( . 31.8 -30.6 918 1.04 7L129 945 143.6
' -57.
gg/ZTAP7 °0 108 %F@Lm 1f0d" o
. - 1491 144.1 345 143.1
51 51 1.05 BAT. RV7 | :
17 05 145.0 -49.5 1490
) SW JAROW TP 1.03
105 - ) 0.0 =55 141.8
1314 144.7 0.0 -128.1 7L50 220
BRIKER1 749L w9 72 HAYTER 7
€85 JARROW 7 o ﬁz\t()TER .
I 141.6 -92.6 a8 || 8 o5
S 51 183 & 325 2 :
14 05 297 1.03
o : 1.08 WAINWRI7 1418
362 1495 I 46
EDGERTO7 -46.4 258
1;&54 ( 483 304 © 103
1.05 TUCUMAN 219 141.8 1.04
1445 ﬁ: fRY P KIFLARN7 26.0
N
sw ( 247 8 HAYTER19
p— o
S
1.02 6o
1414 o7 74 sw (
54 METIS644 METIS647 162 103 162 | 323
HANSMAN7 16.3 -16.2 > ey 2T
29.2 -29.2 1.0 2.2 I 251
-18.4 18.2 1.02
1427 1.03 861 141.4
142.0 472ALTAP
'\lllll-SRSEM3 48.7 y 809
-48. - 1.07 Y
648 40.4 EXPRESTP o |73
16.2 -35.0 256.8 ) B
108 HANSMAN9 >0 N 02 gCVRDIS"W
258.5 -34. (
éi?ﬂmm 34.1 34.1 HUGHEND? 2 " 289 |
- 1.03
29.5 -29.4 204 20.4 272 § 122 1428 57 86
227 -4 METIS649 874 65 [ -135 " HRT EXP7 PROVOST?
107 715AL TP 1.03 -2.9
256.2 142.1 -9 4086
1419 1.03 103 : 1.03 8 PROVOSTY
142.5 B 142.8 ©
PEMUKN1 142.8 2
77.7 775 103 -19.7 193 3 19.6 {>
-39.2 23.6 142.6 1471 8.4 8.4 w8 7o
. MONITOR?
254.7 10a
71 19419 260
1425 Sw ( PEMUKN3 1.02
EYRE_TAP R 141.4
1.03 209
252 1426 25.5 -46.1 swo | (
175 15.6 17 00 |
25.0 25.2
1410
-19.1 18.7 I CURR_TAP 107
1.04 124 124 1472
1.03 143.6 4 47
142.6 1.0% 1.06
147.1 146.9

Provost Area Reliability

Bus - Voltage (kV/pu)

Branch - MW/Mvar

P1782 PRE-CONNECTION - DIAGRAM A2-15
N-1: EDGERTON 899S 138/25 KV TRANSFORMER
WED, DEC 06 2017 11:38

Equipment - MW/Mvar

100.0%Rate A

1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000

Project 1782
2020 SP




1455

1393

1383
LLOYD 7 HILL 7 1387 VERMILO7? I1R3|7S7H o
KITSCOT? | sw 19.7 193 g
-30.7 7L42 308
o 3 | 242 157 1324 — Y
-1. . 7LA65_T_TAP
s -56.4 7L14 57.7 8.0 80 -- BAUERTAP
sw M—T 313 305 | ;0(‘)8 23? A o 1o
=5 oo, - a7 | s 19, e ee 1%
862 00 1.03 79 105 961
115 -115 PV-TAPY 1491 141.9 BYRRALO7 141.8
1.03 BAT.RV7 |
22 0.2 142.3 -48.2 1490
SW JAROW TP 1.02
103 6.3 - ) 0.0 ) 56 140.6
1314 142.0 -07 0.0 1314 7L50 220
BRIKER1 749L soa T 72 HAYTER 7
102 JARROW 7 4220
140.6 941 428 I S HAYTER 9
5.1 5.1 E‘»’
167 o -31.9
297 1.02
-1.4 0.6 1.08 B
. WAINWRI7 141.1
362 1495 .
EDGERTO7 -48.4
1;‘0124 483 209 K 102 H
' 1.03 TUCUMANT 219 141.1 1.04
1415 814 KILLARN7 26.0
KILRY TP :
9 SwW S HAYTER19
o £0 E
140.2 ‘ 2 O
sw
METI8644 METISG47 _| (
649 1.03 101
HANSMAN7 Iy —— 142.7— 1305
237 -23.7 *2 236 I 0‘1‘
-19.5 19.4 20.0 1.02
3 861
1427 1418  4T2ALTAP 412
NILREM3 :
-52.3 52.5 64 107 435 809 © _—
: EXPRESTP  ©|%
Je3 -35.0 HANSMANS 2568 >a < | ¥HARDIST?
1403 258.4 %6.4 264 : 75 423" |Tsw | (
PAINTRT4 : . HUGHEND? 13.8 289 |
24.4 24.3 19.9 -20.0 -30.3 | 153 1-40237 . 86
4074 : PROVOST?
218 2.2 METIS649 874 71 [ 144 HRT EXP7
256.2 715AL TP 1.03 2.9
- 142.1 o O 4086
=1 ©
b ] 40236 103 1.03 ] PROVOST9
PEMUKN1 . 19, 142.7 8
75.8 -75.5 103 : -19.7 198 3 19.6 D
-39.0 233 142.7 1471 84 84 '3 70
1.06 19.8 *
: MONITOR?
2547
7. 1.04
19419 261
I1E‘:(2R5E TAP ——{SW ( PEMUKNS 103 -
_ g 1415
1.03 209
2258 1427 23.1 -43.7 swo | (
-18.0 15.9 2.1 00 |
22.7 228 w10
-19.6 19.1 I CURR_TAP 107
104 124 124 I
1.03 143.7 42
142.7 1.0 1.06
1471 146.9

Provost Area Reliability
Project 1782
2020 SP

P1782 PRE-CONNECTION - DIAGRAM A2-16

N-1: 749L METISKOW 648S TO EDGERTON 899S/KILLARNEY LAKE 2673
WED, DEC 06 2017 11:38

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate A
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1393

1455 1383
LLOYD 7 HILL 7 1387 VERMILO7 I1R3IYS7H o
sw 23.1 227
192 7L42 193 KITSCOT? ) | [
-19. - | 249 134 1324 766 101
38 34 7LA65_T_TAP BAUERTAP
-44.9 7L14 457 -39 3.9 ° - -
W -48. )
Sw ) r_s_ 317 318 |88 508 0.4 05 1o
)F_-o.o -46.1 &_{( - 314 -31.0 896 104 7L120 922 104
! -57.
862 00 1.05 79 1%04* 57.0
PV-TAP7 1491 1452 BUERALO7 1437
— 1.06 BAT. RV7 | :
146.2 -49.7 1490
) SW JAROW TP 1.03
106 - ) 0.0 Y 142.4
1314 145.9 0.0 1257 7L50 220
BRIKER1 749L 13— 72 HAYTER 7
L85 JARROW 7 o ﬁ!i\ZYOTER
( ‘ 142.2 -91.4 394 |l 8 . 9
o) .5
‘ —_— 4‘ 108 2g7 189 H 103 -32.6
/ WAINWRI7
362 1495 I 1422 6
EDGERTO7 -45.0 258
1210231 H 483 306 © 103
) 1.03 TUCUMAN? 219 142.2 1.04
814 KILLARN7
1422 25.9
KILRY TP :
Sw ] HAYTER19
6.3 6.3 247 8
LI >
24 04 =
1413 g7 74 SW (
oo METIS644 l\gl;TISG47 e 162 103 162 —{_32_2
HANSMAN7 7 -22. >4 vy 428
31.3 -31.3 1.7 -2.8 I
-17.8 17.7 103 861 1;1012'1
1427 1417  4T2ALTAP
NILREM3 :
-46.8 47.0 809 < |
16.2 -35.1 648 390 EXPRESTP & <1 eoistr
ez HANSMANS BT s 79 |Tsw |
1403 2585 ! -37. (
PAINTRT4 37.0 37.0 HUGHEND7 13.0 289 |
31.4 -31.3 20.7 -20.7 258 | 109 1-40248 . 86
23 0.6 METIS649 874 63 [ -133 " HRT EXP7 PROVOST?
1.07
; 715AL TP 1.03 -2.9
256.2 142.1 o g - 4086
- PROVOSTY
1419 1;‘0235 103 1.03 %
PEMUKN1 . e 142.8 o
78.1 77.9 : -19.7 198 % 19.6
1.03 >
;33 23.7 1425 1471 8.4 8.4 \ﬁg 7.0
; 19.8 MONITOR?
254.7
71 19419 s
|15<'(2R5E TAP —**SW ( PEMUKNS 102 -
_ g 1413
1.03 209
26.0 1425 26.4 -47.0 swo | (
7.4 155 1.7 00 |
-25.9 26.0
1410
-19.0 18.5 I CURR_TAP 107
o 104 124 124 Taro
. 1436 4 47
142.6 1.0% 1.06
147.1 146.9

Provost Area Reliability
Project 1782
2020 SP

P1782 PRE-CONNECTION - DIAGRAM A2-17
N-1: 749L/7L749 EDGERTON 899S TO LLOYDMINSTER 716S
WED, DEC 06 2017 11:38

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate A
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393

1383
LLOYD 7 HILL 7 1387 VERMILO7 I1R3IYS7I_I o
sw 4.6 46
KITSCOT? [ [
59.2 7L42 -58.8 [
551 w57 -24.7 -7.0 ;Eiés T Tap 766 29
oo : T BAUERTAP
33.1 7L14 327 -26.7 26.8 °
29. -28.
Sw )FSL 242 prya 8.8 13.4 EECE 1oa
) -0.0 427 i_J ( 2T -23.9 21.9 31.2 104 7L129 -31.0 s
1. 10.2
g?/ZTAP7 °0 103 gi)ggALO? o ’
R - 1491 1415 3 1432
785 820 102 Ly L. i )
513 -454 140.7 11.9 1490
SW JAROW TP 1.04
1.01 _srz o7 ) 00 ) 6.2 143.0
140.0 44.8 ! 0.0 7L50 220
1314 ‘
BRIKER1 4oL —_— e = 72 HAYTER 7
| 1.04 JARROW 7 © 4220
} 143.3 S HAYTER 9
5.1 5.1 _ Y — — — _ — — 2 0.5
297 1.04
14 06 ! 1.08 WAINWRI7 ;
‘ 362 1494 143.4 6
| EDGERTO7 1 -5.6 259
1.30804 | 483 20 H 101
: | TUCUMAN? .
219 1.03
1385 o 814 Kjparny 1988 256
-34.7 KILRY TP SW ' S HAYTER19
-99.4 102.8 ( 24.8 g
,,,,,,,,,,,,,,,,,,,,,,,, g
33 265 s
1387 4 74 sw (
60 METIS644 METIS647 . 162 103 162 ——0_31 =
23 -119. -
HANSMAN? 12 33 749L M s
64.4 -64.4 7.7 233 I 25.7
-17.3 17.1 1.01
1.02 861 139.5
1427 472ALTAP ’
NILRES o 140.2 "
— - 648 155 EXPRESTP o |73
49 247 2%
;;50881 HANSMAN9 110 s 153 N%@VRDIS‘TE
g’?«?ﬁmm ' 800 800 HUGHEND7 0.4 287 |
60.0 -59.7 15.6 -15.5 26 | -124 1.40233 . 6
4074 : PROVOST?
-28.3 5.9 METIS649 874 70 | o0 HRT EXP7
1.07 1.03 2.9
715AL TP
256.2 141.8 e g - 4086
1419 1;‘0235 o : 103 8 PROVOSTY
. . 1422 @
FEgUKNT 77.0 1422 197 193 g 19.6
: T 1.03 : . :
>
-38.5 22.8 142.5 1471 -8.4 8.4 \ﬁg 7.0 {>
1.08 19.8 MONITOR?
254.8 104
71 19419 26.0
e Tap |_SW_ ( PEMUKN3 102
EYRE_TA " 1413
1.03 209
-37.0 142.5 37.7 -58.3 sw |<
135 12.1 1.8 00 |
-36.9 37.0
1410
-15.0 14.7 I CURR_TAP 107
124 124 :
103 1.04 147.4
. 1436 4 47
1425 1 1.07
147.3 147.1
Prov Ar Reliabili Bus - Voltage (kV/pu)
ovost ea Reliab ty Branch - MW/Mvar

Project 1782
2020 SP

P1782 PRE-CONNECTION - DIAGRAM A2-18
N-1: 7L50 BUFFALO CREEK 526S TO BATTLE RIVER 757S
WED, DEC 06 2017 11:38

Equipment - MW/Mvar
100.0%Rate A
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
1377

LLOYD 7 HILL 7 1387 VERMILO7 1ar
KITSCOT7 | SW 111 -11.0 g 7
s57 742 653 )
50 oY | 248 -10.4 1324 766 65
-52. . 7LAB5_T_TAP
w 29.7 7L14 293 26 . -19.3 19.3 ° - - BAUERTAP
Sw ) FW 208 198 || 26(‘] - '132 8.3 85 I 1oa
)’_T B ——{O'O ( 2T I - ' 14.1 142, 129 141 143.6
862 0.0 1.03 79 164 27
749 782 PV-TAPT 1491 1416 BUFFALO7 1429
1.02 BAT. RV7 -
482  -43.1 140.9 ‘ 1490
sw JAROW TP 1.03
102 -83.3 - ) 0.0 )l— ans
140.4 425 0.0 7L50
1314 220
BRIKER1 749L - — — liRROW , HAYTER 7 4220
1.04
I 143.4 185 185 I § HAYTER 9
. . 8
-5.1 5.1 —1 5o 2 05
14 06 1.08 VAN 5
362 149.2 1455 6
EDGERTO7 I 12.9 258
1.01 483 70 H ’
1388 1.01 TUCUMANT 219 155 1.03
139.0 88.6 814 KILEARN7 ' 25.7
37 KILRY TP sw : N
94.9 98.1 ( 248 g HAYTER19
777777777777777777777777 g
27 22 o2
1391 o, 74 sw (
oo METIS644 IV1II1ETI28647 s 162 104 162 —H_e
HANSMAN7 187-1 - 23.1 3 7200 2.9~ _
61.6 61.6 . : I o 25.8
-18.7 18.6 .
1.02 861 139.8
1427 472ALTAP ’
NILREWS3 . 1405
-6. : 809
*~— 70 648 134 EXPRESTP o973
1.08 ’ HANSMAN9 ' 92 74l ngevRols‘W
1403 258.7 75.7 -75.7 75 : (
PAINTRT4 HUGHEND? 14 290 |
54.6 -54.3 14.6 -14.6 0.5 [ -145 1 4024 057 86
4074 : PROVOST7
1‘%77-4 4.6 METIS649 ngAL . 5.2 I 1‘1)-2 ) HRT EXP7
256.2 142.2 -9 4086
1419 1.03 : 1.04 2 PROVOSTY
PEMUKN1 142.6 1.04 142.9 3
142.9 : Q
74.2 -74.0 103 -19.7 198 3 19.6 {>
36,1 223 _ 1426 1471 B4 84 3 70
1.08 19.8 MONITOR?
254.8
7.1 1.04
ow 19419 26.0
1425 PEMUKN3 1.02
EYRE_TAP -
1.03 21.0 141.4
I -35.4 142.6 35.9 -56.6 W | (
3.7 122 1.7 00 |
-35.2 354 1o
-15.2 14.9 I CURR_TAP 107
o 140347 124 124 ara
} ) 4 47
142.6 1 1.07
147.3 147.1
Provost Area Reliability SUS-XO'}\;‘%&WPU)
) P1782 PRE-CONNECTION - DIAGRAM A2-19 E;auri‘;mént_ MWV?I\r/Ivar
Project 1782 N-1: BUFFALO CREEK 526S 138/25 KV TRANSFORMER 100.0%Rate A
WED, DEC 06 2017 11:38 1.1250V 0.899UV
2020 SP kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7 I1R3IYS7HC
KITSCOT? | sw 16.2 164 g !
524 TL42 520 )
53.0 534 | 254 8.0 1324 766 4.1
-53. : 7LAB5_T_TAP
w 26.4 7L14 261 " ” 134 13.4 ° - - BAUERTAP
sw )}—_ 204 o1 220 225 9.1 93 (
) ’__ 441 0.0 196 16.8 1.05 7L129 1.05
-0.0 —-K 2T - - - R - 1449
862 0.0 1.04 79 1.05
716 746 PV-TAPT 1491 1438 BUFFALO7 1451
1.04 BAT. RV7 -
492  -447 143.0 1490
JAROW TP 1.04
103 79.7 - ) 0.0 o
1314 142.4 44.2 0.0 7L50 220
BRIKER1 749L 72 HAYTER 7
JARROW 7 o 4220
-28.4 1.4 | g HAYTER 9
5.1 5.1 207 07 B 15.1 = 05
-4 0.6 1.08 wAaNwri? 8
362 149.4 146.5 6
EDGERTO7 i 58 258
Tos R B E e '
' 1.02 847 TUCUMANT 219 146.5 1.03
1407 : 814 KIFLARN7 25.8
62 KILRY TP sw : N
910 93.9 ( 248 g HAYTER19
252 29.3 &
1401 g7 74 SW (
649 METIS644 N:i'sen 1o 16.2 1.04 -16.2 -31.9
HANSMAN7 9 -110. 28 7200 R Y
60.5 -60.5 -21.9 26.5 I
-21.0 20.9 1.02
1.02 861
1427 1410 _ 4T2ALTAP 1404
NILREM3 o7 :
9. } 809 <«
7 334 648 15.3 EXPRESTP o |73
1.08 ' HANSMAN9 8.1 155" ngevRols‘W
1403 258.9 743 -74.3 75 : (
PAINTRT4 HUGHEND? 25 201 |
54.2 -53.9 1.9 -11.9 24 | -126 1-40342 . 86
4074 - PROVOST7
i3 45 METIS649 874 41§29 HRT EXP7
256.2 715AL TP 1.03 -2.9
. 142.4 -9 4086
1419 1.03 : 1.04 § PROVOST9
PEMUKN1 1428 1.04 143.1 g
75.8 756 103 143.1 -19.7 198 3 19.6 {>
-37.8 22.1 142.8 1471 8.4 8.4 '3 7.0
1.06 198 X,
: MONITOR?
254.8
7.1 1.04
19419 264
1425 swW PEMUKN3 1.03 ’
EYRE_TAP 210 1216
1.03 :
-35.1 142.8 35.7 -56.3 sw |<
-13.1 1.5 2.4 00 |
-35.0 35.1 w10
-14.6 14.2 I CURR_TAP 107
o 12102?9 124 124 s
} . 4 47
142.8 1.0% 1.07
147.4 147.2

Provost Area Reliability

Project 1782
2020 SP

P1782 PRE-CONNECTION - DIAGRAM A2-20
N-1: 7L129 BUFFALO CREEK 526S TO VERMILION 710S
WED, DEC 06 2017 11:39

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate A
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7 I1R3IYS7HC
KITSCOT? | sw || -204 302 g !
-3.6 7L42 36 )
— — | 260 17.4 1324 766 -20.1
: -1. 7LA65_T_TAP
w 29.2 7L14 29.5 , 232 23.2 ° - - BAUERTAP
SwW N—_ 107 Gz21 =28 333 106 107
) 203 203 i_‘( oT 16 -14.1 -0.3 106 7L129 03 108
. 862 0.0 1.06 79 08 -6.0
-156  15.8 PV-TAPT 1491 146.4 . BYFFALO7 1467
1;&62 BAT. RV7
156  -17.4 - W -4.5 1490
JAROW TP 1.06
106 -20.9 - ) 0.0 ) 70 146.4
1314 146.2 16.9 0.0 313 7L50 220
BRIKER1 749L — 72 HAYTER 7
188 I JARROW 7 - ﬁz\t()TER .
146.5 2
5.1 5.1 '4;':3 3 1'2': | S 05
14 05 1.08 \2/\?A7INW|'\;I7 108 .
362 149.6 146.2 oaa
EDGERTO7 I 3.9 o3
1;&59 483 126 & 106 )
: TUCUMAN7 .
105 214 814 219 ey 1462 1,04
1450 9.3 KILRY TP W KR . 25.9
277 28.0 ( 9.2 3 HAYTER19
0 182 1342 g O
158 R
1435 o7 74 swW ( 56 \ﬁg
60 METIS644 ME'I(')ISG47 i 456 104 452 -32.9 102 O 13.4
HANSMAN7 75. -73.7 13.0 7a0L 32757 1411 )
47.9 47.9 -29.7 31.2 I ;601
-26.7 26.6 1.03 :
1.04 861 142.6
:ﬂ‘I‘EIZ{EMa 1430  4T2ALTAP
° -0.4 05 1 809 =]
648 : EXPRESTP 3|
- -35.4 HANSMANS 70 e QgevRols‘W
1403 259.2 50.7 -50.7 75 - (
PAINTRT4 HUGHEND? 15 0 201 |
60.9 -60.6 15.1 -15.2 41 | -109 1-40343 . 86
4074 : PROVOST?
%8 03 METIS649 874 50 [ A9 HRT EXP7
: 715AL TP 1.03 -2.9
256.9 142.7 o ® 4086
1419 1.04 o 1.04 2 PROVOST9
143.2 1.04 N
PEMUKN1 I 143.2 5
35.2 -35.2 104 : -19.7 198 3 19.6 {>
>
1-1007.5 -7.3 143.3 1471 8.4 8.4 \ﬁg 7.0
257.0 19.8 MONITOR7
’ 1.07 71 1.03
256.8 : 19419 25.8
1425 SwW ( PEMUKN3 1.03
EYRE_TAP 212 142.1
1.04
235 143.3 23.9 -44.5 swWo | (
212 19.3 -5.1 00 |
234 235 »
229 22.4 I CU,SR TAP
105 124 -124 - s
1.04 144.4 4 47 '
143.3 1.0% 1.07
148.3 148.1

Bus - Voltage (kV/pu)

Branch - MW/Mvar

Equipment - MW/Mvar

100.0%Rate A

1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000

Provost Area Reliability
Project 1782
2020 SP

P1782 PRE-CONNECTION - DIAGRAM A2-21
N-0: NORMAL OPERATION
THU, JAN 25 2018 18:05




1383
VERMILO7 1377
1387 IRISH C7
KITSCOT7 > | SW -40.8 430 g
[ 160 -28.2 7 766 30.3
T BAUERTAP
70.0 402 403 °
——————————————————— 74, )
69.7 a0 909 271 27.2 0.6 0.92
68.8 104.0 305 0.84 7L129 31.3 196.5
-39.2 40.0
0.60 79 08d
1491 835 BUFFALO7 1153
BAT. RV7 —
441 1490
0.0 ) SW JAROW TP 0.87
e QT)F-_ 22 119.9
1314 81.0 | 00 -63.1 7L50 220
BRIKER1 T49L s 72 HAYTER 7
! 0% JARROW 7 4220
: 124.2 56.8 8.3 I @ HAYTER 9
-2.8 2.8 202 o 10.4
13 12 297 0.94
o : | 1.06 WAINWRI7 130.4
362 1457 )
| EDGERTO7 1 -13.8
0.36 | 483 124 N
49.7 | TUCUMAN7 219 0.95
0.36 | 133 814 130.4
50.0 L___SY_
KILRY TP 4222
72 Sw 3 HAYTER19
10.3 77 g
I
o5 105 03 & 3 O
295 4 74 04 \ﬁg
60 METIS644 METIS647 71 101 55 0or O 04
HANSMAN7 10.7 749L RIITT2 10.3 ok
0.0 0.0 ;8 ‘ j 14
b
1427 o ° § 3 ‘ 91 sg;ALTAP
WE : |
45, : 1.07 809 ~
AT 03 648 256.8 ‘ EXPRESTP 2| /8 coist7
: . — - — T |
0% HANSMAN9 33 W]
1403 255.2 75 O (
PAINTRT4 - - HUGHEND? 16.9 215 \
28.0 -27.9 130 [ -280 1302 37 86
4074 : PROVOST?
-33.5 9.9 METIS649 874 95 || -165 HRT EXP7
1.08 715AL TP 0.99 -2.9
254.9 136.2 o ® 4086
=1 [}
1419 99<]» — 0.98 1.01 N PROVOSTS
PEMUKN1 - 134.6 1.01 139.1 5
29.6 296 104 139.1 -19.7 198 3 19.6 {>
1.03 y 4
80 9.9 258 1433 1471 84 8.4 w8 70
; 19.8 MONITOR?
257.1 104
7.0 19419 26.1
1425 SW PEMUKN3 1.04
EYRE_TAP 213 143.4
1.05 :
-8.1 144.6 8.3 -28.9 swo | (
211 18.7 45 00 |
-8.1 8.1
1410
22.9 223 I CURR_TAP 108
o 1.05 124 124 1485
: 1456 4 47
144.7 1R 1.07
148.5 148.2

Provost Area Reliability
Project 1782
2020 SP

P1782 PRE-CONNECTION - DIAGRAM A2-22
N-1: METISKOW 648S 138/25 KV TRANSFORMER
THU, JAN 25 2018 18:05

Bus - Voltage (kV/pu)

Branch - MW/Mvar

Equipment - MW/Mvar

100.0%Rate A

1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 VERMILO7 1377
1387 934 IRISH C7
257 7L42 256 KITSCOT7 >| SW -22.9 4 1
: = | 262 15.3 1324 766 185
7.9 7.6 7LAB5_T_TAP BAUERTAP
7L14 146 14.6
sw | — — — — 3.1 3.1 75 7% ]
SW )}—_ . -1
) 18.8 188 i_‘( oT 05 35 14.8 107 7L129 147 106
gg/ZTAP7 °0 107 gng EFALO7 gig o
- 1491 147.6 3 147.5
449 459 1.02 o v g
229 227 140.7 0.5 1490
) SW JAROW TP 1.07
102 51.0 o7 ) 0.0 Ty by
1314 140.7 222 0.0 6.2 7L50 220
749L 72 HAYTER 7
BRIKER1
. 167 JARROW 7 4220
1471 2 HAYTER 9
. 337 7.4 3
-5.1 5.1 5 0.5
16 & 124
297 1.06
-4 0.6 1.08 WAINWRIZ 1466
362 1496 I - 244
EDGERTO7 11.8 103
1.02 483 103 B0
140.3 102 oo TUCUMAN7 219 12 103
: 814 RN7 257
1405 KILRY TP !
-21.1 SW <
52 3 HAYTER19
-59.2 60.4 ( . g
i -18.1 2 O
188 1345 3
1408 g, 74 sw ( 5.7 \ﬁg
METIS644 METIS647 ——0
649 1087 1061 457 1.04 -452 32.2 1.01 O 13.4
HANSMAN7 - : 122 749L T 10 139.6 A3
59.2 -59.2 -26.0 30.3 I 25.8
1.02
22.9 228 103 861 1401 ;
1427 141.6 472ALTAP )
NILREM3 :
9.0 8.9 102 809 @ | o7a
648 . EXPRESTP |2
13.2 -33.0 © | RHARDIST7
108 HANSMAN9 16.1 75 20.8 ’NSW |
1403 250.1 66.3 66.3 (
PAINTRT4 HUGHEND? 0.4 29 \
71.4 -70.9 17.6 -17.6 28 | -178 e 86
4074 -2 37 PROVOST7
-24.8 2.9 METIS649 874 70 | 041 HRT EXP7
107 715AL TP 1.03 -2.9
256.9 142.5 o g 4086
- < PROVOSTY
1419 185 1.04 104 X
. . 143.2 s
PEMUKN1 )
37.6 376 104 1432 -19.7 198 3 19.6 {>
y v
-11.1 6.6 143.0 1471 B4 8.4 w8 70
107 19.8 MONITOR?
256.9 103
71 19419 258
1425 SW PEMUKN3 1.03
EYRE_TAP 212 141.8
1.04 -
282 143.0 28.6 492 swo | (
20.7 19.0 4.8 00 |
28.0 28.2
1410
22.3 21.9 I CURR_TAP 107
1.04 124 124 148.3
1.04 144.2 4 -4.7
143.0 1% 1.07
148.2 148.0

Provost Area Reliability
Project 1782
2020 SP

P1782 PRE-CONNECTION - DIAGRAM A2-23
N-1: 7L14 KITSCOTY 705S TO HILL 751S
THU, JAN 25 2018 18:05

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate A
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




HAYTER19

1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7 :£|7S7H o
7142 KITSCOT? )l SW -28.6 293 g
[ SE— | -26.0 17.4 1324 766 -20.1
7LAB5_T_TAP
w 256 7L14 258 , ) 221 22.1 ° - - BAUERTAP
sw N—_ 9.4 a10 289 95 10.4 105
) ’__ -20.4 00 10.5 -13.3 16 1.06 7L129 16 1.06
202 __‘ ( oT ' 146.9 : 145.8
862 0.0 1.06 79 105 56
-192 195 PV-TAPT 1491 146.7 . BUFFALO7  146.9
1;&65 BAT. RV7
16.4  -18.1 - W 4.1 1490
JAROW TP 1.06
105 24.6 - ) 0.0 ) 70 1465
1314 1456 176 0.0 294 7L50 220
BRIKER1 749L s 72 HAYTER 7
166 JARROW 7 - 4220
146.7 -40.2 -10.5 I 8 HAYTER 9
-?l 2; 297 35 W 1.06 145 o 0.5
-1. . 1.08 :
362 1497 WAINWRI7 1463 244
EDGERTO7 I 4.9 -
10.3
1.05 483 125 B 106
1444 1.05 5.1 814 TUCUMANT 219 RNy 1463 1.04
1446 R KILRY TP KR 259
19.6 SW <
315 318 ( 9.2 !
YR 184 1343 3
>
1432 o7 74 Sw ( 56 \ﬁg
oo METIS644 METISB47 56 104 452 —{_32_8 . O 134
HANSMAN7 728;5 Zi 129 749L 1492 26 141.0 A9
49.3 -49.3 ’ ' —_I 1.03 %0
-26.4 26.3 .
1427 104 861 142.4
142.9 472ALTAP
NILREM3
0.7 0.7 162 809 [ P
648 . EXPRESTP |2
15.5 -35.3 & | 2HARDIST?
1403 2592 H;NSSMANQ 525 1 I8 ] (
PAINTRT4 ’ : e HUGHEND7 1.3 291 |
62.1 61.8 153 -15.3 33 | 117 1-40343 . 86
4074 - PROVOST7
-23.0 0.5 METIS649 874 -5.3 I -1.7 HRT EXP7
1.07 718AL TP 1.03 2.9
256.9 —®
142.7 e 4086
1419 1.04 : 1.04 R PROVOSTY
PEMUKN1 143.2 1.04 143.2 5
35.5 354 104 1432 -19.7 198 3 19.6 {>
>
;105 72 1432 1471 8.4 8.4 \ﬁg 7.0
2570 198 MONITOR?
’ 1.07 71 1.03
256.8 : 19419 258
I1E‘:(2R5E TAP ——{SW ( PEMUKNS 103
_ g 142.0
1.04 22
24.0 1432 24.4 -45.0 swWo | (
211 19.2 5.0 00 |
-23.9 24.0 w10
228 22.3 I CURR_TAP 107
o 1;&54 124 124 v
. } 4 47
143.3 1.0% 1.07
148.3 148.1

O

Provost Area Reliability
Project 1782
2020 SP

P1782 PRE-CONNECTION - DIAGRAM A2-24
N-1: 7L42 HILL 751S TO LLOYDMINSTER 716S
THU, JAN 25 2018 18:05

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate A
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455

1393

1383
LLOYD 7 HILL 7 1387 VERMILO7 I1R3IYS7H o
KITSCOT7 | SW -34.4 354 g
243 7L42 24.4
— — | 260 20.9 1324 766 -23.0
i -19. 7LAB5_T_TAP
w -50.0 7L14 50.9 » ; 296 29.7 ° - BAUERTAP
SW ) FW 29.2 202 | 258 o 2:‘2 147 Has 106
) -20.9 e i_‘ ( 2T : 0. -11.8 1.6 7L129 11.8 s
g?/ZTAP7 °0 107 %FJALO? 1106 e
. - 1491 147.4 146.9
51 5.1 1.07 BAT. RV7 [ X
-1.9 0.5 148.0 -10.7 1490
) SW JAROW TP 1.06
107 0.0 70 146.4
— 2T :
1314 148.2 0.0 429 7L50 220
BRIKER1 749L | 5 72 HAYTER 7
g6 JARROW 7 - 4220
. . ‘ 1465 469 34 | 3 I-(!)ASYTER 9
5. ) 5 )
14 05 1.08 \2/\?A7INW?'\;I27 " 1os "
362 149.7 I 146.1 a4
EDGERTO7 -2.2 103
1210778 ( 483 157 KB 106
’ 1.07 ‘ 814 TUCUMAN? 219 N7 146.1 1.03
148.0 MRy TP KLLA 2538
SwW ( 92 p: HAYTER19
- - - - _] ©
‘7 I
1.04 1345 3 O
1435 o 74 sw ( 56 \ﬁg
649 METIS644 '\:'Z:'SGM 57 457 1.04 -452 -32.6 1.02 O 13.4
HANSMAN7 : = -12.6 749L TS 124 140.4 48
37.7 -37.7 -13.0 12.6 I 2;5 o
222 22.1 1.03
1.03 861 141.9
1427 472ALTAP )
NILRES o 142.3
8 ; 809 @
¢ cus 222 EXPRESTP 1| %73
17.0 -36.7 HANSMANS | €HARDIST?
1.08 10.0 s 8.7 SWo |
1403 250.2 37.2 372 (
PAINTRT4 HUGHEND? 5.6 291 |
51.7 515 226 227 92 f| 57 1 4034 347 86
4074 : PROVOST?
7281 -20 METIS649 874 09 [ -60 HRT EXP7
256.9 715AL TP 1.03 -2.9
: 1425 -9 - 4086
1419 1;‘0248 vos 104 R PROVOSTY
PEMUKN1 . o 1432 5
32.4 324 : -19.7 198 % 19.6
1.04 >
o7 5 1429 1471 8.4 8.4 \5 7.0
; 19.8 MONITOR?
256.9
71 1.03
19419 25.8
1425 swW PEMUKN3 1.03 ’
EYRE_TAP 212 141.7
1.04 :
-19.8 142.9 20.2 408 swo | (
-23.9 21.9 7.8 00 |
-19.7 19.8 1410
-25.5 25.1 I CURR_TAP 107
o 1;&41 124 124 e
. . 4 47
142.9 1% 1.07
148.1 147.8

Provost Area Reliability

Project 1782
2020 SP

P1782 PRE-CONNECTION - DIAGRAM A2-25
N-1: EDGERTON 899S 138/25 KV TRANSFORMER
THU, JAN 25 2018 18:06

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate A
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455

1393

1383
LLOYD 7 HILL 7 1387 VERMILO7 I1R3IYS7HC
KITSCOT? | SwW -34.7 356 g 7
307 7L42 30.8 )
0 o4 | 257 19.0 1324 — 10
: -19. 7LA65_T_TAP
w -56.4 7L14 57.6 , ) -30.9 209 o - BAUERTAP
sw N—W 285 281 | '2670(‘3 22‘0 134 EECIN 105
) 203 - i_‘( oT ' -26. 7.3 1.06 7L129 174 105
g?/ZTAP7 > e %FgALO? 116" e
15 -115 ) 1491 145.6 F 145.9
1.06 BAT. RV7 |
-2.6 0.4 145.8 TR -
SW JAROW TP 1.05
1.06 6.3 o7 ) 00 | ) 6.8 145.5
1314 145.9 0.9 0.0 485 7L50 220
BRIKER1 749L | 7 72 HAYTER 7
206 JARROW 7 4220
145.7 487 05 I 2 HAYTER 9
-5.1 5.1 3 3
297 54 -18.4
A4 05 1.08 WANWRIZ — 1a0s ‘
362 149.6 :
EDGERTO7 -6.1
1;‘0554 483 163 M 105 H
; 105 TUCUMAN7 219 195 1 04
1455 814 KILLARN7 25.9
KILRY TP :
125 SwW 3 HAYTER19
1.04 o
I 143.4 8 F
‘ S )
sw
METI8644 METISG47 _| (
649 1.04 1.02
HANSMAN7 Iy — 1431 el
215 215 215 I 0‘1‘
-19.6 19.5 20.0 861 1;10236
1427 472ALTAP .
-18. ! 107 809 o
648 297 EXPRESTP < |&73
Jad -37.7 HANSMANS 256.8 o3 o | 2HARDIST?
1403 259.2 14.8 -14.8 ' 75 12 §-SW_ | (
PAINTRT4 : - HUGHEND7 9.4 291 |
37.1 -36.9 28.7 -28.7 167 | 17 1-40341 . 86
4074 : PROVOST?
185 5.1 METIS649 874 29 [ 99 HRT EXP7
256.9 715AL TP 1.03 -2.9
. 1423 o © 4086
1.03 o 1.04 2 PROVOSTY
1419 142.6 1.04 y N
PEMUKN1 / 1 143.1 5
25.2 -25.2 103 . -19.7 193 3 19.6 {>
-11.6 -6.4 142.7 1471 8.4 8.4 '3 7.0
1.07 19.8 -
- MONITOR7
256.8
7.1 1.03
19419 25.7
1425 Sw PEMUKN3 1.03 :
EYRE_TAP .
103 211 1415
I -13.0 142.7 13.4 -34.0 swo | (
-27.0 25.0 -10.9 0.0 |
-12.9 13.0 w10
-28.6 28.1 I CURR_TAP 107
1.04 124 124 147.9
1.03 143.9 42
142.7 1.0 1.07
147.8 147.6

Provost Area Reliability
Project 1782
2020 SP

P1782 PRE-CONNECTION - DIAGRAM A2-26

N-1: 749L METISKOW 648S TO EDGERTON 899S/KILLARNEY LAKE 2673

THU, JAN 25 2018 18:06

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate A
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7 |1R3|737H o
KITSCOT7 [ SW -33.2 341 g
-19.2 7L42 19.3
— s | 262 213 1324 766 235
. -17. 7LAB5_T_TAP
w -44.9 7L14 456 A 280 28.1 ° - - BAUERTAP
sw N—T 28.0 284 | '278: 22‘? 147 a9 106
) 212 “ i_‘( T : -28. -8.9 107 7L129 90 108
862 0.0 107 79 168 -12.2
PV-TAP7 1491 1483 BUFFALO7 1474
— 1.08 BAT. RV7 —
‘ 149.0 2106 1490
) SW JAROW TP 1.06
108 0.0 7 146.9
D 2T .
1314 149.2 0.0 -40.0 7L50 220
BRIKER1 749L | v 72 HAYTER 7
a6 JARROW 7 - 4220
‘ 146.9 455 5.0 I § I-(!)ASYTER 9
f=2) .
‘ —_— 4‘ 100 207 63 B o 7.7
/ WAINWRI7
362 149.8 I 1464 -24.4
EDGERTO7 -0.6 103
1;&59 H 483 156 M 106
) 1.05 814 TUCUMAN? 219 146.4 1.03
1450 KILRY TP KIERARNT 25.8
SW <
63 63 ( o2 2 HAYTER19
= : ®
34 04 1343 3
1416 g7 74 sw ( 56 \ﬁg
649 METIS644 MEESGM 20 45.7 1.04 452 -324 1.02 O 13.4
HANSMAN7? 52 52 125 749L e 22 140.1 48
39.9 -39.9 -12.1 12.0 I 2;5 o
215 21.4 1.03
1.03 861 141.6
1427 472ALTAP :
NILREM3 o 142.0
-6. . 809 ~
¢ cus 208 EXPRESTP 73
17.0 -36.7 HANSMANS o | CHARDIST?
1.08 10.2 75 10.1 SW |
1403 259.2 40.2 -40.2 (
PAINTRT4 HUGHEND? 53 201 |
53.7 -53.4 231 -23.1 79 | 71 1-40343 . 86
4074 - PROVOST7
212 18 METIS649 874 A2 || 58 HRT EXP7
; 715AL TP 1.03 -2.9
256.9 142.4 o ® 4086
1.03 o 1.04 2 PROVOSTY
1419 142.8 1.04 N
PEMUKN1 : 1%, 143.2 5
32.9 -32.9 : -19.7 198 % 19.6
1.03 >
i 6.4 142.8 1471 8.4 8.4 \ﬁg 7.0
; 19.8 MONITOR?
256.9 103
71 19419 258
1425 swW PEMUKN3 1.03 ’
EYRE_TAP 212 1216
1.03 :
207 1428 21.1 417 swo | (
-23.8 21.9 7.8 00 |
-20.6 207 w10
254 25.0 I CURR_TAP 107
o 1;&41 124 124 e
} . 4 47
142.9 1.0% 1.07
148.0 147.8

Provost Area Reliability
Project 1782
2020 SP

P1782 PRE-CONNECTION - DIAGRAM A2-27
N-1: 749L/7L749 EDGERTON 899S TO LLOYDMINSTER 716S
THU, JAN 25 2018 18:06

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate A
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455

1383
LLOYD 7 HILL 7 1357 VERMILO? I1R3IYS7HC
5.1 7L42 5.1 Kirseot? )l - - 1 7
. : | 258 228 1324 766 243
3.7 3.2 s Tt s 62 oy THABSTTAP BAUERTAP
W - ' 23.7 24.1 - :
SW N—S_ 6.0 77 B 18.0 RTX I
) 202 202 ﬂ_K T 72 -104 312 106 7L129 310 105
g?/ZTAP7 °0 1.06 gi)gl;ALO? 88 "
a4 247 - 1491 146.0 BUE 146 4
1.9, BAT. RV7 |
201 -215 - W 12.8 1490
JAROW TP 1.06
1.06 -29.9 o7 ) 00 ) 70 146.2
1314 145.8 21.0 0.0 7L50 220
BRIKER1 749L - — 72 HAYTER 7
1.06 JARROW 7 4220
e 3 HAYTER 9
-5.1 5.1 - - - - 5 05
297 1.06
-14 0.5 1.08 WAINWRI7 y
362 1495 1462 -24.4
EDGERTO7 I 5.6 -
10.3
1;&55 483 20 K 101
} TUCUMAN? :
219
1;10456 30.6 814 lgkléARN7 1389 ;503
: EoY KILRY TP sw - - ’
0 s ( o2 g HAYTER19
. - 3 O
202 21.0 1343 3
1431 o, 74 Sw ( 56 3
o4 METIS644 METIS647 56 103 452 || 28 102 13.4
HANSMAN7 84.8 -83.1 129 7a0L 23 %6 140.8 O 49
521 52.1 315 338 I ;éog
254 25.2 1.03 :
1.03 861 142.3
1427 472ALTAP :
NILREM3 1428
1.8 1.8 o 809 @ |ors
648 : EXPRESTP o &
0 209 HANSMANS 18.1 11" ﬁgevRDISF
1403 258.4 56.1 -56.1 I3 : (
PAINTRT4 HUGHEND? 25 288 |
67.3 -66.9 16.2 -16.2 38 ] -11.2 1, . 86
4074 - PROVOST?
-24.6 25 METISE4S 874 90 [ 21 HRT EXP7
107
B 715AL TP 1.03 29
: 142.2 -9 4086
1419 1.04 : 1.03 2 PROVOST9
PEMUKN1 1431 1.08 142.4 5
34.7 346 104 1424 -19.7 198 3 19.6 {>
-10.6 7.2 143.1 1471 B4 8.4 \8 70
3589 198 MONITOR?
71 19419 o
1425 swW PEMUKNS 258
( 1.03
EYRE_TAP s 212 141.9
I 24.9 143.1 25.3 -45.9 swo | (
212 19.3 -5.1 00 |
248 24.9 1410
-22.8 223 I 24 2 CURR_TAP 107
1.05 4 12 148.3
1.04 144.3 4% 47
1432 1.0 1.07
148.2 148.0

Provost Area Reliability
Project 1782
2020 SP

Bus - Voltage (kV/pu)

P1782 PRE-CONNECTION - DIAGRAM A2-28
N-1: 7L50 BUFFALO CREEK 526S TO BATTLE RIVER 757S
THU, JAN 25 2018 18:06

Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate A
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7 :£|7S7H o
12 7142 12 KITSCOT7 )l SW -33.1 340 g
6 < o.o | 256 17.6 1324 766 -19.9
-0. ! 7LAB5_T_TAP
w 244 7L14 24.6 77 28 -28.8 28.8 ° - - BAUERTAP
sw N—T 9.0 106 | ;0 1 12‘9 12.1 22 I 105
) -20.1 e i_{ ( 2T : Tle 14.1 1.6 7L129 141 2
862 00 1.05 79 108 27
205 207 PV-TAPT 1491 1455 BUFFALO7 1457
1.05 BAT. RV7 -
168 -184 145.4 ‘ 1490
SwW JAROW TP 1.05
1.05 -25.9 oT ) 0.0 )l_ 145.1
1314 1454 17.9 0.0 7L50 220
BRIKER1 749L - — — 72 HAYTER 7
1.06 JARROW 7 - 4220
146.5 22.8 228 I 3 HAYTER 9
N~
5.1 5.1 B8 U 6.9 = 05
-4 0.5 1.08 VAN 5
362 149.2 1455 a4
EDGERTO7 I 172 o3
1;&52 483 48 1 105 ’
' 1.05 6.4 814 TUCUMANT 219 RNy 1455 1.04
144.4 — MRy TP w KLLA . 25.9
-32.8 332 ( 9.2 3 HAYTER19
Y -186 1343 3 O
>
1431 g7 74 sw ( 56 \ﬁg
649 METIS644 '\QETB'SG‘” - 45.6 1.04 452 -32.8 1.02 O 13.4
HANSMAN7 sk ';'5 29 7a9L = M9 26 1409 %
49.2 -49.2 e ’ 1.03 %0
-25.6 25.5 .
1.03 861 142.3
1427 472ALTAP :
NILREM3 142.8
5.7 -5.7 809 o
12.2 32,0 648 140 EXPRESTP o |273
1.08 ' HANSMAN9 16.4 169" ngevRols‘W
1403 259.0 51.8 -51.8 75 : (
PAINTRT4 HUGHEND7 -0.8 ¢ 290 |
61.1 -60.7 16.6 -16.6 1.1 | 139 1-40340 . 86
4074 - PROVOST7
BT 12 METIS649 874 74 1 04 HRT EXP7
256.8 715AL TP 1.03 -2.9
: 142.5 -9 4086
1419 1.04 : 104 R PROVOSTY
PEMUKN1 1431 s 143.0 5
315 -31.4 104 . -19.7 198 3 19.6 {>
-10.3 75 1432 1471 8.4 8.4 '3 7.0
1.07 198 X,
: MONITOR?
256.9
7.1 1.03
19419 25.8
1425 swW ( PEMUKN3 1.03 ’
EYRE_TAP 212 1220
1.04
233 1432 23.6 442 swo | (
217 19.7 55 00 |
-23.1 233 w10
-23.3 22.8 I CURR_TAP 107
o 1;&54 124 124 183
} } 4 47
143.2 1.0% 1.07
148.2 148.0

Provost Area Reliability

Project 1782
2020 SP

P1782 PRE-CONNECTION - DIAGRAM A2-29
N-1: BUFFALO CREEK 526S 138/25 KV TRANSFORMER
THU, JAN 25 2018 18:07

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate A

1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7? I1§|7S7H o
KITSCOT? | sw 29.2 300 g
-3.2 7L42 32
— - | 263 19.4 1324 766 -22.0
-0. 2 7LA65_T_TAP
w 288 7L14 291 . , 233 23 _T_ BAUERTAP
SW N—_ 95 BT 32.9 125 126 (
) ’__ 205 00 105 134 1.07 7L129 1.08
205 __K oT - 4z _ 146.2
862 0.0 1.07 79 1.07
-16.0  16.2 PV-TAPT 1491 147.1 BUFFALO7 1477
1.06 BAT. RV7 -
172 191 146.9 1450
JAROW TP 1.06
106 213 - ) 0.0 s,
1314 146.8 18.6 0.0 7L50 220
BRIKER1 749L — 72 HAYTER 7
137 JARROW 7 - 4220
1473 -32.8 158 I 3 HAYTER 9
N~
o1 51 13 & 132 2 05
14 05 1.08 \2/\?A7INWRI7 108
362 149.7 146.8 oaa
EDGERTO7 I 10.2 o3
1210554 483 12 B 106 )
' 1.05 s 814 TUCUMANT 219 Ry 1468 1.04
1455 208 KILRY TP ow i - 26.0
-28.1 285 ( 9.2 = HAYTER19
8
UIgs -19.7 1345 3 O
>
1437 g7 74 swW ( 56 \ﬁg
oo METIS644 METIS647 56 10a 452 —{_32_9 io2 O 134
HANSMAN7 55 el 3.1 749L 3908 1412 79
4738 478 -31.2 32.8 I 1.04
108 26.1
27.3 271 .
1.04 861 1427
1427 472ALTAP ‘
NILREM3 143.2
2.2 2.2 158 809 < o73
648 5 EXPRESTP o |Z
16.2 -35.9 @ | 2HARDIST?
1403 2593 H$N1SMAN9 50,1 146 75 151 LTsw (
PAINTRT4 : = HUGHEND? 1.0 292 |
60.4 -60.0 147 -14.7 28 | -12.1 1-40343 . 86
4074 - PROVOST7
i 05 METIS649 874 56 [ -14 HRT EXP7
257.0 715AL TP 1.03 -2.9
! 142.7 -9 4086
1419 1.04 : 1.04 g PROVOSTY
PEMUKN1 143.3 7 143.3 5
32.9 -32.9 104 : -19.7 198 3 19.6 {>
-10.2 -7.6 143.3 1471 8.4 8.4 '3 7.0
1.07 198 i
: MONITOR?
257.0
1.07 71 1.03
256.8 19419 258
’ 1425 SwW PEMUKN3 1.03 :
EYRE_TAP 212 142.1
1.04 :
22.9 143.3 233 -43.9 swo | (
-21.3 19.3 -5.1 00 |
22.8 22.9 a0
229 22.4 I CURR_TAP 107
o 1;&55 124 124 s
. . 4 47
143.3 1.0% 1.07
148.3 148.1

Provost Area Reliability
Project 1782
2020 SP

P1782 PRE-CONNECTION - DIAGRAM A2-30
N-1: 7L129 BUFFALO CREEK 526S TO VERMILION 710S
THU, JAN 25 2018 18:07

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate A
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7 I1R3IYS7H o
314 7142 313 KITSCOT? ) [ SW 254 -249 g
25 5 29'0 | -25.1 -12.5 1324 766 9.3
ey . 7LA65_T_TAP BAUERTAP
0.9 7L14 0.9 124 124 °
sw ) 486\,; >4 7+ | :‘55 13-: o8 3 s 1.04
)’_W o __‘O'O (or ' e 664 V4d2 2 67.8 144.2
PUCTAPT o0 1.05 %FgALO? 116 409
. - 1491 145.4 144.2
559  57.8 106 o vy g 80
442 421 146.0 -37.0 1490
SW JAROW TP 1.04
106 -64.0 - ) 0.0 ) RTY 143.4
1314 1457 413 0.0 99.3 7L50 220
BRIKER1 749L | 72 HAYTER 7
84 JARROW 7 o ﬁz\t()TER .
I 143.3 -81.3 211 | e .
- 5
6.2 6.2 bor 17 0 283 =
A7 0.8 1.09 WAINWRI7 '
362 149.8 143.2 .
EDGERTO7 i 283 262
1;‘0514 483 258 H 104
' 1.04 TUCUMANT 219 143.2 1.04
67.4 814 KILLARN7 25.9
143.6 KILRY TP -1 :
374 Sw ] HAYTER19
753 774 ( 25.1 g
| - S
65 316 03
1418 g7 74 sw (
64 METIS644 METIS647 202 104 201 ——0_32_3
HANSMAN7 99.7 -97.5 26 ey T30
66.2 -66.2 257 29.1 I
5.0 4.9 1.02
1427 1;;0230 E%ALTAP 412
NI2I5R3EM3 234 . 809
-23. . ©
ous 356 EXPRESTP & | 373
13.1 -32.7 D
13 HANSMAN9 90 N o NgevRols‘W
2586 -77. (
éi?ﬁmm 774 74 HUGHEND? 50 201 |
63.0 -62.6 32 3.2 -105 | 63 1-40341 . 86
;28,9 6.6 METIS649 874 31 [ a4 " HRT EXP7 PROVOST?
10 715AL TP 1.03 -4.7
256.2 142.4 EY) ® - 4086
e 1;10341 104 ’ 1.04 8 PROVOSTY
. . 143.0 2
e o 143.0 24.1 28 3 24.0
. -90. 1.04 : > ' {>
-39.2 24.3 143.1 1471 9.7 9.7 \ﬁg 7.7
: MONITOR?
254.8 10s
85 19419 260
1425 Sw PEMUKN3 1.03
EYRE_TAP 10 1417
1.04 :
-38.2 143.1 38.8 61.6 W | (
-10.0 8.6 4.8 00 |
-38.0 38.2
1410
-11.5 11.2 I CURR_TAP 107
o 104 124 124 s
: 144.1 4 47
143.2 1.0% 1.07
147.5 147.3

Provost Area Reliability

P1782 PRE-CONNECTION - DIAGRAM A2-31

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar

N-0: NORMAL OPERATION
THU, JAN 25 2018 17:58

100.0%Rate B
1.1250V 0.899UV
kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000

Project 1782
2020 WP




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7 I1R3I7S7H o
KITSCOT7 > | sSw -4.4 6.2
7777777777777777 | 159 -43.8 1324 766 44.7
7LAB5_T_TAP
7L14 73.0 1 e 215 216 o -- BAUERTAP
53.1 . lz ng 77777777 (‘;5;97 -30.9 30.9 0.6 091
( - -49. - -92.6 9.84 7L129 95.5 125.9
7 1.7
862 0.65 79 o'}
PV-TAP7 1491 893 BYEFALO7 1150
BAT. RV7 :
5.7 1490
0.0 ) SW JAROW TP 0.86
o1 ) ! 17 1182
1314 0.0 -129.2 7L50 220
BRIKER1 0z 72 HAYTER 7
0.88 JARROW 7 4220
121.8 97.4 379 I HAYTER 9
30 166 5.8 01
19 297 0.93
: 1.06 WAINWRI7 1278
362 1469 }
EDGERTO7 I -44.8
0.44 483 33 H
61.3 TUCUMAN7 219 0.93
0.45 1278
616 -16.9 814
' 239 KILRY TP N FORTER19
13.8 1.1 ( §
& -18.9 022
424 o 74 (AN
METIS644 METIS647
649 S6 s6 9.9 1.01 -8.1 0.16
HANSMAN? 201 749L T 219
0.0 0.0 ’8 ‘ I
b
1427 o o0 ﬁ 3 ‘ 9.24 sg;ALTAP
WES o : |
87 : To7 809 o
&z 6.3 648 256.8 ‘ EXPRESTP & |73
1.06 . HANSMAN9 a6 c FgCVRDIS-W
1403 255.2 75 — ‘(
PAINTRT4 - - HUGHEND? 27.0 274 |
15.7 -15.6 251 | 419 1-30;1 . 86
4074 : PROVOST?
201 -4.0 METIS649 874 170 | 244 HRT EXP7
; 715AL TP 0.97 -4.7
256.2 ®
ﬂ 134.4 28 - 4086
1419 99 — 0.95 1.01 8 PROVOSTY
PEMUKN1 - 1315 1.01 138.8 g
81.2 -81.0 104 138.8 241 24% 3 24.0 {>
378 22.4 0 143.1 1471 97 °7 3 &4
1.08 24.2 MONITOR?
254.8
o 84 19419 e
56.8 1425 sw PEMUKN3 1.03 *
EYRE_TAP 210 1425
1.04 :
-15.9 144.0 16.1 -38.9 sw |<
147 123 1.1 00 |
-15.9 15.9 1410
-16.5 15.8 I CURR_TAP 107
o 1;&58 124 124 e
. } 4 47
144.0 1 1.07
147.4 147.2

Provost Area Reliability

Project 1782
2020 WP

P1782 PRE-CONNECTION - DIAGRAM A2-32
N-1: METISKOW 648S 138/25 KV TRANSFORMER
THU, JAN 25 2018 17:59

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate B
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7 I1£IYS7H o
KITSCOT? | sw 25.1 246 g
30.6 7L42 -30.4
s e | 248 -14.7 1324 766 11.6
-37. . 7LAB5_T_TAP
7L14 119 1.9 - BAUERTAP
sw — — — —— 4.3 43 O
’__SW ) 49.1 0.9 2.8 20 8w 1.04
) -21.5 - i—‘( 2T e e -66.5 104 7L129 67.8 o
PUCTAPT o0 103 %FgALO? 16 ore
. - 1491 142.8 142.9
550  57.2 109 o vy p 80
542 -51.8 150.8 -33.6 1490
SW JAROW TP 1.03
109 -63.4 - ) 0.0 ) T 1423
1314 150.3 51.0 0.0 -99.3 7L50 220
BRIKER1 749L 0 72 HAYTER 7
84 JARROW 7 o 4220
142.4 -81.2 21.2 I S HAYTER 9
- o)
6.2 6.2 eTYIN Ty 2 05
A7 0.8 1.09 WANwRi? 3
362 149.8 1427 .
EDGERTO7 I 284 oY
1;‘0669 483 242 N 103 )
' 1.07 670 TUCUMANT 219 142.6 1.04
147.0 : 814 KILLARN? 26.1
63 KILRY TP sw -1 N
-75.0 77.2 ( 250 g HAYTER19
| - S
8 40.5 o=
1436 g7 74 SW (
oo METIS644 1\2323647 s 202 104 201 —{_32_7
HANSMAN7 . -97. 20 7200 30—
66.5 -66.5 -34.9 38.5 I
-85 8.4 1.03
1.04 861 1422
1427 472ALTAP :
NILREM3 142.9
23.1 23.2 %60 809 8 ors
648 ! EXPRESTP |
130 -32.5 HANSMANS 503 06 ﬁlgeVRDIS"W
1403 258.6 774 774 75 : (
PAINTRT4 HUGHEND? 37 200 |
63.1 62.7 -1 11 -109 J| 59 1-40341 . 86
4074 - PROVOST?
7289 6.6 METIS649 874 44 | 30 HRT EXP7
256.2 715AL TP 1.03 -4.7
. 142.6 - @ 4086
1419 1.04 : 1.04 § PROVOST9
PEMUKN1 1434 s 143.0 g
91.2 -90.9 104 : -24.1 24% 3 24.0 {>
-38.6 23.8 143.4 1471 97 o7 \8 &4
1.06 24.2 MONITOR?
254.8
1.07 85 1.04
256.8 19419 261
] 1425 Sw ( PEMUKN3 1.03 ’
EYRE_TAP 10 142.0
1.04
-38.0 143.4 386 61.4 sw |<
9.0 75 5.9 00 |
-37.9 38.0 w10
-10.5 10.2 I CURR_TAP 107
o 1;&54 124 124 e
} } 4 47
143.4 1.0% 1.07
147.6 147.4

Provost Area Reliability
Project 1782
2020 WP

P1782 PRE-CONNECTION - DIAGRAM A2-33

N-1: 7L14 KITSCOTY 705S TO HILL 751S
THU, JAN 25 2018 17:59

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate B
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1357 VERMILO? I1R3IYS7H o
sw 16.7 -16.6
7L42 KITSCOT? ) } i
255 7.0 1324 766 31
7LA65_T_TAP
s -304 7L14 31.1 \ 23 23 -- BAUERTAP
sw N—F 38.0 388 | :’75;3 ::‘: 30 32 105
) -19.2 - i_‘ ( 2T . ~20. -81.0 105 7L129 83.2 s
g?/ZTAP7 °0 1.08 gg?éFfALm 1706 e
244 24.8 - 1491 149.3 ' 145.5
1.10 BAT. RV7 |
139 154 151.4 -50.2 1490
SW JAROW TP 1.04
103 -31.0 - ) 0.0 ) T 144.1
1314 142.1 145 0.0 115.4 7L50 220
BRIKER1 749L | 72 HAYTER 7
oL JARROW 7 - 4220
143.6 -90.1 207 I § HAYTER 9
6.2 6.2 o7 197 B 338 Pk 05
17 0.9 1.09 1.04
: . . WAINWRI7 143.1
362 150.0 - 1.7
EDGERTO7 i -36.9 262
1210135 483 313 0 104
' 1.03 317 TUCUMANT 219 143.1 1.04
1416 : 814 KILLARN? 259
6.1 KILRY TP sw : N HAYTER19
-39.6 40.2 ( 25.1 g
i - )
133 14.1 o2
1414 o7 74 sw (
64 METIS644 METIS647 202 104 201 —-‘_32_2
HANSMAN7 61.1 -60.3 > ey 4305
527 -52.7 -11.1 1.4 I
21 2.0 1.02
1427 1.03 861 141.1
141.8 472ALTAP
7 e 34.9 '
-34. : To7 809 ©
648 431 EXPRESTP o |S73
15,0 -34.3 256.8 =
138 HANSMAN9 46 y " NI%CVRDIS"W
1403 258.6 59.7 -59.7 (
PAINTRT4 HUGHEND? o5 200 |
50.9 -50.6 9.6 9.6 -17.9 | 1.4 1-40341 . 86
4074 - PROVOST?
i 38 METIS649 874 14 89 W, PRTEXPT
256.2 TISAL TP 142.3 2'8 O 4086
L. ©
1419 1.04 tos 1.04 8 PROVOST9
PEMUKN1 1428 50 143.0 g
88.1 -87.8 . 24.1 243 % 24.0
1.04 >
-39.7 24.7 142.9 1471 9.7 9.7 3 7.7
1.06 242 R
: MONITOR7?
254.7 o
85 19419 260
|154\'(2R5E TAP ——*SW ( PEMUKNS 1.02 -
- - 141.4
1.04 209
-33.4 142.9 33.9 -56.7 W | (
-12.8 1.1 2.2 00 |
-33.3 334 w10
-14.4 13.9 I CURR_TAP 107
o 1;10349 124 124 s
} . 4 47
142.9 1.0% 1.07
147.3 147.1

Provost Area Reliability
Project 1782
2020 WP

P1782 PRE-CONNECTION - DIAGRAM A2-34
N-1: 7L42 HILL 751S TO LLOYDMINSTER 716S
THU, JAN 25 2018 18:00

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate B
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7 I1R3IYS7H o
KITSCOT? | SwW 7.3 73 g
-30.7 7L42 30.8
173 17.6 | 248 8.1 1324 766 4.1
. 7. 7LAB5_T_TAP
w 612 7L14 630 , y 8.9 89 o -- BAUERTAP
sw ) FT 533 513 | ; f’ 45‘: 38 39, 1o
) -20.9 - i_{ ( 2T ' A -94.9 104 7L129 97.9 s
g?/ZTAP7 °0 1.06 g?%l;FﬁLO? 104 o
6.2 6.2 ) 1491 145.8 345 143.0
1.07 BAT. RV7 |
16 08 148.0 oy o
00 ) SW JAROW TP 1.03
1.07 oT )F_ 5.8 141.5
1314 148.1 0.0 -130.8 7L50 220
BRIKER1 749L Y 72 HAYTER 7
£33 JARROW 7 o 4220
141.2 -98.2 82 || 5 HAYTER 9
- o)
62 62 183 & -34.6 = 05
297 1.02
17 0.8 1.09 y
. WAINWRI7 1413
362 1499 : 17
EDGERTO7 l -45.4 o2
1210776 483 321 K 102
) 1.07 814 TUCUMAN? ﬁ?f’ ARNT 141.3 1.04
147.8 MRy TP Uk 25.9
Sw ( 251 S HAYTER19
. @
p— o
S
1.03 0o
1418 g7 74 SW (
60 METIS644 1\2523647 s 202 103 201 —{_32_2
HANSMAN7 . -20. 26 vy 2T
38.6 -38.6 14 -2.6 I
0.5 0.7 1.02
1.03 861
1427 1419 _ 4T2ALTAP 412
NILREM3 3 :
-46.4 46.6 64 107 512 809 < 7s
14.9 -33.8 256.8 : EXPRESTP o5
108 HANSMAN9 1A N s ‘—geVRDIS"W
1403 258.4 411 -41.1 (
PAINTRT4 HUGHEND? 1 280 |
38.1 -38.0 15.5 -15.6 259 | 9.1 1-40238 . 86
4074 . PROVOST7
24 09 METIS649 o L TP o | 1-1)%3 47  HRTEXPT
256.2 142.0 Y g - 4086
b ] ;‘0236 103 1.03 3 PROVOSTY
PEMUKN1 . 1, 1427 o
84.8 -84.6 . 241 24% % 24.0
1.03 >
-40.2 25.0 142.7 1471 9.7 9.7 3 7.7
1.06 242 .
: MONITOR7
254.7
85 19419 s
|15<'(2R5E TAP —**SW ( PEMUKNS 102 -
_ g 1412
1.03 209
282 1426 28.6 514 swo | (
155 13.7 0.4 00 |
-28.1 28.2 w10
-17.1 16.7 I CURR_TAP 107
o 140347 124 124 Taro
. . 4 47
142.7 1.0% 1.06
147.1 146.9

Provost Area Reliability
Project 1782
2020 WP

P1782 PRE-CONNECTION - DIAGRAM A2-35
N-1: EDGERTON 899S 138/25 KV TRANSFORMER
THU, JAN 25 2018 18:00

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate B
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7 I1R3|7S7H o
KITSCOT7 l SW 5.0 -4.9 [
387 7L42 38.8
| 239 1.1 1324 766 7.2
1538 -16.0 7LAB5_T_TAP BAUERTAP
69.3 7L14 714 1.8 1.8 ° -
W 757 )
sw M—S_ 485 58 | ST 803 I3 15 10
) -19.5 43 i_‘ ( 2T 449 -38.5 -98.5 102 7L129 101.7 >,
gg/ZTAP7 °0 103 é?%FF{L\Lm 1% o
B - 1491 141.8 34E 140.7
143 142 104 L. i :
15 05 143.2 -49.9 1490
swW JAROW TP 1.01
1.04 80 or) 20 | )= 1396
1314 143.2 -0.3 0.0 134.8 7L50 220
BRIKER1 749L 02 72 HAYTER 7
L8 JARROW 7 ﬁz\(()TER
139.5 -100.0 w7 | S 9
62 6.2 g,,’
154 & -33.1
17 0.8 297 1.02
: - 1.09 WAINWRI7 140 1
362 1498 )
EDGERTO7 -47.9
1;‘0233 483 306 © 102 H
’ 1.03 TUCUMAN? 219 140.1 1 04
1425 % fRY P KILLARN7 25.9
SwW — ‘ Q8 HAYTER19
267 8
- - o
139.0 ‘ e F O
SwW
METI8644 METISG47 _| (
649 1.03 1.01
HANSMAN7 Iy —— 1426 1304
317 317 " 317 I 0‘1‘
-1.0 0.8 14 1.02
1427 14230 E%ALTAP 141.2
NEREMS 51.3 ' '
51 . To7 809 ®
— T 648 2568 55.1 EXPRESTP © gzg\RDl <17
Jag HANSMANS T s 82 |Tsw |
1403 258.3 | -31. (
PAINTRT4 318 316 HUGHEND? 56 " 289 |
31.8 317 15.0 -15.0 208 [ 13.0 1 40237 . 86
4074 : PROVOST7
7232 -05 METIS649 874 54 [ a8 4y HRTEXP7
256.2 TISAL TP 142.0 _2'8 O 4086
1419 1.03 : 1.03 8 PROVOSTY
PEMUKN1 142.7 1 ;10236 142.6 g
82.4 -82.1 103 . 241 24% 3 24.0 {>
-39.9 24.6 142.8 1471 9.7 9.7 '3 7.7
1.06 24.2 *
2547 : MONITOR7
1.04
8.5 19419 25.9
|15<'(2R5E TAP ——*SW ( PEMUKNS 102
_ g 1413
1.03 209
253 1428 25.7 485 swo | (
-16.1 14.1 0.8 00 |
252 253
1410
-17.8 17.3 I CURR_TAP 107
1.04 124 124 1472
1.03 1438 42
142.8 1.0 1.06
147.1 146.9

Provost Area Reliability
Project 1782
2020 WP

P1782 PRE-CONNECTION - DIAGRAM A2-36
N-1: 749L METISKOW 648S TO EDGERTON 899S/KILLARNEY LAKE 2673
THU, JAN 25 2018 18:00

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate B
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455

1383
LLOYD 7 HILL 7 1387 VERMILO7 I1R3IYS7HC
KITSCOT7 | _Sw 9.3 92 g !
244 TL42 245 )
64 68 | 250 -6.7 1324 766 2.7
: -16. 7LA65_T_TAP
s -54.9 7L14 56.5 e 65 65 o -'- BAUERTAP
W = & = o [ 0 195
) -21.5 - i—{( 2T : —*0. -92.3 104 7L129 95.1 s
862 00 1.07 79 1640 610
PV-TAP7 1491 1478 BYEFALOT  144.1
- 1.09 BAT. RV7 | :
‘ 150.3 -54.3 1490
) swW JAROW TP 1.03
109 0.0 Y 1426
D 2T :
1314 150.4 0.0 1279 7L50 220
BRIKER1 749L 653 72 HAYTER 7
203 JARROW 7 o 4220
142.1 -96.8 %5 | 3 HAYTER 9
| & 0.5
‘ —_— 4‘ 100 207 196 1.03 -35.3
. WAINWRI7
362 150.0 I 1419 17
EDGERTO7 -43.7 262
1;‘0:;14 H 483 328 & 103
’ 1.04 814 TUCUMAN? ﬁ?f’ ARNT 141.9 1.03
1436 MRy TP w Uk . 2538
70 79 ( 251 g HAYTER19
LI &
28 0.9 o2
1410 4 74 sw (
oo METIS644 l\gigseu N 202 103 201 —{_32_1
HANSMAN7 : -28. 28 vy 28 o
41.3 -41.3 27 3.7 I
14 -1.6 1.02
1.03 861
1427 1415 _ 4T2ALTAP 140.8
NI - |
4, . To7 809 ©
= — 648 2568 49.5 EXPRESTP @ gm\RDISW
iEX HANSMANS 15 s 26 |TSw |
1403 2585 447 -44.7 (
PAINTRT4 HUGHEND7 12.9 290 |
40.6 -40.4 16.1 -16.2 242 I 74 1 4024 057 86
4074 : PROVOST7
7248 4 METIS649 874 48 [ 122 HRT EXP7
256.2 715AL TP 1.03 -4.7
: 142.0 ET I - 4086
1419 1.03 : 1.03 2 PROVOSTY
1425 1.03 3
PEMUKN1 . e 142.8 o
85.4 -85.1 : 241 244 % 24.0
1.03 >
;403 25.2 142.6 1471 9.7 9.7 \ﬁg 7.7
; 24.2 MONITOR?
254.6
85 19419 s
1425 swW PEMUKN3 1.02 ’
EYRE_TAP 209 1411
1.03 :
-29.3 142.6 29.7 -52.6 sw |(
-15.4 13.6 0.3 00 |
-29.2 29.3 1410
-17.0 16.5 I CURR_TAP 107
o 1;10347 124  -124 s
: . 4 47
142.6 1 1.06
147.1 146.9

Provost Area Reliability
Project 1782
2020 WP

P1782 PRE-CONNECTION - DIAGRAM A2-37
N-1: 749L/7L749 EDGERTON 899S TO LLOYDMINSTER 716S
THU, JAN 25 2018 18:00

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate B
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7 I1R3IYS7HC
KITSCOT7 | _Sw 74 75 g !
563 742 659 )
| 248 -0.6 1324 766 35
-46.2 465 von " 5 e 77 7LA65_T_TAP BAUERTAP
W - - 20. -20. - -
SW N—S_ 145 B4 200 0.5 16.6 RTY
) 19.2 38 i_K oT ~14.0 1.0 304 104 7L129 302 108
’ 862 0.0 1.03 79 343 10.4
PV-TAP7 BUFEALO7
807 847 1491 142.7 BUEE 143.3
1;?235 BAT. RV7 |
60.1 -53.3 . s 1.4 1490
JAROW TP 1.04
1.03 %8 o7 ) 00 ) 6.2 143.1
1314 142.1 525 ; 0.0 7L50 ‘ 220
BRIKER1 4oL —_— e = 72 HAYTER 7
| 1.04 JARROW 7 4220
\ 143.3 § HAYTER 9
6.2 6.2 | Y — - 2 05
297 1.04
7 09 ! 1.09 WAINWRI7 ;
‘ 362 1499 143.2 17
‘ EDGERTO7 I 7.2
| -26.2
1305 ‘ TUCUMAN? 25 1 o9
B | .
1o L 976 814 219 any 1370 1,02
139.7 e MRy TP w Uk . 256
-105.6 109.5 ( 252 § HAYTER19
,,,,,,,,,,,,,,,,,,,,,,,, g
3P -31.0 o2
1389 o 74 W (
64 METIS644 |v1|§;|se47 o 202 103 201 —{_31_4
5 -129.7
HANSMAN7 36 7200 20—
76.9 -76.9 -20.5 274 I
15 1.7 1.01
1.02 861 139.4
&?E;EW 1402  A4T2ALTAP
56 56 809 o
> oTX 648 25.6 EXPRESTP N gm\RDISW
o HANSMAN9 257 N g1q | AP |
1403 257.9 90.5 -90.5 (
PAINTRT4 HUGHEND? 75 o7 |
72.0 715 9.5 9.4 0.5 [ -16.2 1 4023 . 86
4074 : PROVOST?
-30.5 8.8 METIS649 874 98 | 23 HRT EXP7
107 715AL TP 1.03 -4.7
256.2 141.7 Y g 4086
1419 1.03 - 1.03 S PROVOSTY
PEMUKN1 1426 1.03 142.1 8
85.2 -84.9 103 142.1 241 24% 3 24.0 {>
>
395 24.4 142.6 1471 9.7 9.7 \ﬁg 7.7
o54.7 24.2 MONITOR?
85 19419 L
1425 swW PEMUKNS 25.9
( 1.02
EYRE_TAP 103 210 141.2
I -41.1 1426 4138 647 swW |(
-11.0 9.8 36 00 |
-40.9 411 »
-12.4 12.1 I CU,SR TAP
124 124 - 1.07
1.03 12102? 7 . : 14
142.7 ' 1 AT
147.4 147.1
Bus - Voltage (kV/pu)

Provost Area Reliability
Project 1782
2020 WP

P1782 PRE-CONNECTION - DIAGRAM A2-38
N-1: 7L50 BUFFALO CREEK 526S TO BATTLE RIVER 757S
THU, JAN 25 2018 18:01

Equ

Branch - MW/Mvar

ipment - MW/Mvar

100.0%Rate B
1.1250V 0.899UV
kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7 I1R3IYS7H o
KITSCOT? | SwW -0.3 03 g
525 7L42 52.2
3 o | 248 -3.7 1324 766 0.4
: : 7LAB5_T_TAP
w 21.7 7L14 215 17 - -19.3 19.3 ° - - BAUERTAP
swW N—W -11.1 95 | 1(‘)4 - 7": 1.8 -12.0 1o I 108
N_W s —H'g (ZT e ' ;1'5 143 129 '11: 143.8
g?/ZTAP7 - 104 g%FFALO? 103 N
769  80.6 ) 104 1491 1433 1435
. BAT. RV7 -
575 -51.6 1432 ‘ 1490
Sw JAROW TP 1.04
1.04 s oT )P& )l_ 1230
142.8 50.7 | 0.0 7L50
1314 ‘ 220
BRIKER1 749L - — — 72 HAYTER 7
| 1.04 JARROW 7 © 4220
| 1433 226 226 I S HAYTER 9
62 6.2 2 0.5
"5 05 ‘ 297 -103 W 105 -10.3
: : 1.08 WAINWRI7 145.1
! 362 1496 - 1.7
| EDGERTO7 l 15.4 T
1;‘0023 | 483 78 & 105 ’
B | .
1.02 | 028 TUCUMAN? 219 145.0 1.03
: 814 KILLARN7
1405 Lo_ %8 _ < 257
-40.4 KILRY TP sw A N F o
-100.8 104.4 ( 25.2 g
,,,,,,,,,,,,,,,,,,,,,,,, g
e 315 .05
1395 o7 74 SW (
649 METIS644 '\’1";:5647 1245 20.2 1.04 -20.1 -31.6
HANSMAN7 0 -124. 32 vy 2.9
73.7 737 -21.8 28.1 I
0.6 0.4 102 861 1-30918
1427 1406  4T2ALTAP :
NILREMS 1o -
ks ; 809 o
® 10.0 -29.7 648 230 EXPRESTP - g;-/sARDIST7
Jos HANSMAN9 236 25 237" | “'sw |
1403 258.7 . -85. (
PAINTRT4 855 855 HUGHEND? 0.6 290 |
65.5 -65.1 7.9 7.8 21 [ -189 1-40340 . 86
4074 - PROVOST7
-29.4 7.2 METISE4S 874 77 [ 03 HRT EXP7
190 715AL TP 1.03 -4.7
256.2 142.2 EY) ® - 4086
e ] ;10237 104 1.04 3 PROVOSTY
PEMUKN1 . 10 142.9 o
81.7 815 . 241 244 % 24.0
1.03 >
-38.9 235 142.8 1471 9.7 9.7 \ﬁg 7.7
106 24.2 MONITOR7
254.7 ro4
85 19419 259
1425 Sw PEMUKN3 1.02 .
EYRE_TAP 210 1413
1.03 :
-39.2 142.8 39.8 -62.7 sw |<
-11.1 9.8 36 00 |
-39.0 39.2 w10
-12.6 12.2 I CURR TAP
124 124 - 1.07
103 1;10349 . . 147.4
142.8 ’ 1 AT
147.4 147.2

Provost Area Reliability
Project 1782
2020 WP

P1782 PRE-CONNECTION - DIAGRAM A2-39
N-1: BUFFALO CREEK 526S 138/25 KV TRANSFORMER
THU, JAN 25 2018 18:01

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate B
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455

1383
LLOYD 7 HILL 7 1387 VERMILO7 I1R3|7S7HC
496  TLA2 493 KTscot? | _sw 36 36 g !
43" - 43'9 | 255 -1.8 1324 766 24
. : 7LA65_T_TAP
w 18.8 7L14 -18.7 a4 v -14.5 14.5 ° - - BAUERTAP
sw N—_ 02 85 | et 12.4 126 (
) ’__ 454 00 94 58 1.05 7L129 1.05
-19.9 —_K 2T R ———————— 3 _ 145.0
862 0.0 1.05 79 05
740 774 PV-TAPT 1491 145.2 BUFFALO7 1454
];&51 BAT. RV7 -
585  -53.1 . 1490
JAROW TP 1.04
1.05 &8s 2T )PL 143.4
1314 144.6 52.2 ; 0.0 7L50 220
BRIKER1 T49L — 72 HAYTER 7
! 166 JARROW 7 o ﬁz\t()TER
| 146.2 -33.5 a7 | 8 9
-6.2 6.2 -1 =T 2 05
A7 0.9 ! 1.09 WANwR 108 .
| 362 149.8 145.9 17
| EDGERTO7 1 75 262
1210138 | 483 135 K 106 ’
: w TUCUMAN7 .
103 | 894 814 219 any 1458 1,03
142.0 IR MRy TP w Uk . 2538
973 100.7 ( 252 2 HAYTER19
,,,,,,,,,,,,,,,,,,,,,,,, g
29 -34.3 o2
1404 4 74 sw (
oo METIS644 METIS647 202 104 204 —H S
HANSMAN7 1242  -120.9 31 729L 3t
72.8 -72.8 -25.3 31.2 I
2.7 26 1.02
1.02 861
&?E;EW 1414  A4T2ALTAP 1404
-5.5 56 809 |
— 319 648 250 EXPRESTP o |%73
1.08 ’ HANSMAN9 225 o7 ngevRols‘W
1403 258.8 84.6 -84.6 75 : (
PAINTRT4 HUGHEND? 16 291 |
65.4 -65.0 53 5.3 01 | -16.9 1 4034 25 86
4074 : PROVOST?
-29.3 7.2 METIS649 874 66 || -08 HRT EXP7
107 715AL TP 1.03 -4.7
256.2 142.4 Y © 4086
1419 1.04 - 1.04 S PROVOSTY
PEMUKN1 1429 1.04 143.1 8
83.7 -83.5 104 143.1 241 244 3 24.0 {>
>
388 235 143.0 1471 9.7 9.7 \ﬁg 7.7
2548 24.2 MONITOR7
85 19419 L
1425 swW 26.0
( PEMUKN3 1.03
EYRE_TAP 104 210 1415
I -39.1 142.9 39.8 -62.6 W | (
-10.4 9.1 43 00 |
-38.9 39.1 1410
-11.9 1.6 I CURR TAP
1.04 124 124 - s
1.04 144.0 4 47 ’
143.0 1'% 1.07
147.4 147.2

Provost Area Reliability

Project 1782
2020 WP

P1782 PRE-CONNECTION - DIAGRAM A2-40
N-1: 7L129 BUFFALO CREEK 526S TO VERMILION 710S

THU, JAN 25 2018 18:01

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate B
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7? I1R3IYS7H o
KITSCOT7 | SW -36.5 377 g
-4.2 7L42 4.2
— — | 259 23.8 1324 766 254
-9. 2 7LA65_T_TAP
w -34.7 7L14 35.3 . 246 247 ° - - BAUERTAP
SW ) r__ 26.7 277 |98 0.8 14.6 4.7
N_T -48.0 00 ( - 26.7 28.0 48 1.06 7L129 48 105
. 862 0.0 1.07 79 168 79
PV-TAP7 BUFFALO7
202 206 1491 148.1 W 146.6
108 BAT. RV7 |
253  -26.7 . w 7.1 1490
JAROW TP
1.08 268 oT ) 00 ) 169 b2
1314 148.9 26.0 0.0 -35.0 7L50 220
BRIKER1 749L — 72 HAYTER 7
188 JARROW 7 - 4220
o o 146.3 -46.8 14 | 8 ":)AYTER 9
-6. ! 5 5
1.7 0.8 1.09 po7 31 o 7o
362 1503 WAINWRI7 1460 27.3
EDGERTO7 I 4.2 109
1;‘0667 483 145 & 106 ’
. TUCUMAN7 .
1.06 276 814 219 any 1469 1,04
1469 75 KILRY TP sw g - 260 4220
256 6.1 ( 5o g HAYTER19
| 255 1542 g O
748 SER
1443 o 74 sw ( 6.1 \ﬁg
64 METIS644 METIS647 107 104 492 __Q-ss.o o O 150
HANSMAN7? 876 858 125 749L 28 141.3 52,
60.7 60.7 -35.4 38.0 I s
118 16 1.04 ’
1.04 861
&?E;EW 1435  A4T2ALTAP 142.9
= k) 648 28.1 g?(gPRESTP glams
. @le
108 o7 HANSMANS 232 194" xgevRDISF
1403 259.4 63.2 63.2 75 : (
PAINTRT4 HUGHEND? 08 202 |
68.5 -68.0 4.1 4.1 25 [ -143 1 40;5 . 86
4074 - PROVOST7
-21.3 0.9 METIS649 874 74 || -00 HRT EXP7
1.07
2572 715AL TP 1.04 47
. 142.9 Y ® 4086
1419 1.04 - 1.04 S PROVOSTY
PEMUKN1 1436 1.04 1435 8
51.2 -51.1 104 143.5 241 244 3 24.0 {>
>
1-1017'8 =3 1437 1471 9.7 9.7 \5 77
; 24.2 MONITOR?
257.0
1.07 84 1.04
256.8 19419 261
1425 SW ( PEMUKN3 1.03
EYRE_TAP 104 213 142.2
I 29.1 1437 29.5 -52.4 swWo | (
-17.0 15.2 15 00 |
-29.0 291 w10
-18.7 18.2 I 124 124 CURR_TAP 1.08
1.05 : 12 1485
1.04 144.8 4% -4.7
143.7 1.0 1.07
148.4 148.2

Provost Area Reliability

P1782 PRE-CONNECTION - DIAGRAM A2-41

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar

N-0: NORMAL OPERATION
THU, JAN 25 2018 15:55

100.0%Rate B
1.1250V 0.899UV
kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000

Project 1782
2020 WP




1455 1393 1383
LLOYD 7 HILL 7 VERMILO7 1377
1387 IRISH C7
sw -33.0 35.8
vas 7L42 KITSCOT7 ) |
L eho TR 204 | 123 -35.8 1324 766 39.8
7LAB5_T_TAP
7L14 46.5 -29.1 29.2 ° - BAUERTAP
——————————————————— ) 70.4
53.7 Sses T 04 372 37.4 083
) ( 68.4 110.8 183 0.74_ 7L129 197 a7
2T .
53, 55.9
0.47 79 0730
PV-TAP7 1491 64.7 BYFFALO7 100.9
BAT. RV7 :
62.5 1490
oo ) swW JAROW TP 0.78
o7 )%__ 100 107.1
1314 00 445 70 72 ﬁ%\OYTER
BRIKER1 7
ogh* JARROWT HAVTER 9
1126 470 3.3 0.0
-13 525 21.3 -
o 297 0.88
1. 1.04 WAINWRI7 121.0
362 143.0 I :
EDGERTO7? 24
0.25 483 233
34.4 TUCUMAN7? 219 0.88
0.25 59 121.0
5. 814
34.6 KILRY TP 4222
sw 3 HAYTER19
4.1 2.9 s
I
k) 438 00 S 3 O
193 o 74 05 \ﬁg
o4 METIS644 METIS647 25 097  -1.9 0.05 ( ) 00
HANSMAN7 46 749L T 82 69 )
-0.0 0.0 ’8 ‘ I 0.4
b
1427 o2 o0 3 3 ‘ 009 o ALTAP
NzltléRzEMs 43.4 = ‘ e 809
-43. - 1.04 @
& 648 EXPRESTP @ |73
T o5 248.6 B - © | THARDIST7
1.03 HANSMANS 482 | 'sw |
1403 2471 75 (
PAINTRT4 - - HUGHEND? 27.1 255 |
0.97
27.4 -27.4 259 [ -426 134.1 37 86
13.7 8.7 4074 169 || 242 T EXP7 PROVOST7
METIS649 874
1.04 71BAL TP 0.94 47
248.9 129.3 27 ® - 4086
2. PROVOSTY
1419 99 — 0.92 0.97 2
e =z 126.3 0.97 133.9 &
31.2 -31.1 104 133.9 24.0 24% 3 24.0 {>
3.7 303 = 1437 1471 96 96 3 &4
1.05 24.2 MONITOR?
250.8 1.02
8.4 19419 254
1425 SW ( PEMUKN3 1.00
EYRE_TAP _‘{ 138.6
1.01 202
94 140.0 9.6 -32.1 sSWo | (
236 215 -8.6 00 |
94 9.4
1410
-25.2 24.7 I CURR_TAP 1.05
102 124 124 1446
1.02 1411 4 47
140.1 16 1.05
1445 1443

Provost Area Reliability
Project 1782
2020 WP

P1782 PRE-CONNECTION - DIAGRAM A2-42
N-1: METISKOW 648S 138/25 KV TRANSFORMER

THU, JAN 25 2018 16:02

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate B
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455

1383
LLOYD 7 1387 VERMILO7 |1 £|737H o
KITSCOT7 [ SW -28.7 294 g
30.6 7L42 -30.5
T — | 256 16.8 1324 766 -19.5
-36. : 7LAB5_T_TAP
7L14 143 143 - BAUERTAP
Sw _— 4.3 43 D
’__SW ) 48.9 0.9 3.0 I T3 e 1.05
) -21.4 - i—‘( 2T e - 13.5 1.6 7L129 135 s
862 0.0 1.05 79 48 3.1
551 572 PV-TAP7 1491 1455 g BYEFALOT 457
1;3095 BAT. RV7
53.0 -50.7 - W 3.8 1490
JAROW TP 1.05
109 634 - ) 0.0 ) T 1456
1314 150.1 49.9 0.0 16.6 7L50 220
BRIKER1 749L — 72 HAYTER 7
L JARROW 7 - ﬁ!iZYOTER .
145.7 -37.5 208 || 8
6.2 6.2 1 =TE; 5 05
A7 0.8 1.09 VAN 08
362 150.0 145.6 27.3
EDGERTO7 I 136 -
10.9
1.06 483 92 K
146.7 106 TUCUMAN7 219 1;10;36 103
126.9 67.0 814 o KJLLARN7 ' 25.9
453 Sw : 3 HAYTER19
74.9 77.1 ( 10.0 g
g -396 1513 3 O
>
1436 g7 74 SwW ( 6.1 \ﬁg
oo METIS644 METIS647 107 104 492 —{_32_8 . O 150
HANSMAN7 130.7 -126.8 122 729L 3250 140.8 150%
75.7 -75.7 -44.7 51.8 I 26.0
-11.8 1.6 1.03
1427 104 861 142.4
NILREM3 143.0 472ALTAP
12.5 -12.4 o 200 809 |73
! EXPRESTP 0|
137 -33.4 8lg
s ;_50:2 HANSMAN9 250 N s .’ngevRDIS"W
: 83.3 -83.2 (
PAINTRT4 HUGHEND? 37 292 |
82.1 -81.5 0.8 0.8 56 [ -224 1-40344 . 86
4074 - PROVOST?
727 35 METIS649 874 121 [ 46 HRT EXP7
257 1 715AL TP 1.04 -4.7
. 142.9 - @ - 4086
1419 1.04 : 1.04 8 PROVOSTY
PEMUKN1 1437 1.04 143.3 g
54.8 547 104 1433 241 24% 3 24.0 {>
>
1-1017'8 53 1437 1471 9.7 9.7 \5 77
2570 242 MONITOR?
’ 1.07 8.4 1.05
256.8 sw 19419 26.1
1425 ( PEMUKN3 1.03
EYRE_TAP 13 142.2
1.04
-34.9 143.7 354 -58.2 W | (
-14.8 13.3 0.5 00 |
-34.7 34.9 w10
-16.4 16.0 I CURR_TAP 1.08
o 1;&58 124 124 186
} . 4 46
143.7 1.0% 1.07
148.5 148.3

Provost Area Reliability
Project 1782
2020 WP

P1782 PRE-CONNECTION - DIAGRAM A2-43
N-1: 7L14 KITSCOTY 705S TO HILL 751S
THU, JAN 25 2018 15:56

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate B
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




222
HAYTER19

1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7 I1R3IYS7HC
7L42 KITSCOT7 )l SW -36.0 373 g 7
— - | 267 28.0 1324 766 -29.6
7LA65_T_TAP
w -30.5 7L14 31.1 . 236 236 ° - - BAUERTAP
sw N—_ 39.9 207 |5 36.9 18.4 85 106
) ’_T 518 00 ( - 398 407 25 1.08_ 7L129 25 106,
gg/ZTAP7 ° P g% FFALO7 110" e
R - 1491 152.8 148.7
245 248 112 Ly L. g 4
136 -15.0 155.0 -12.6 1490
SW JAROW TP 107
103 -31.0 - ) 0.0 ) 7 147.9
1314 1416 14.1 0.0 327 7L50 220
BRIKER1 749L | ] 72 HAYTER 7
£07 JARROW 7 - 4220
147.6 -46.0 129 | 3 HAYTER 9
| N~
6.2 6.2 T 500 5 05
A7 0.9 1.09 WANWRI? 12
362 150.3 146.8 -27.3
EDGERTO7 I 5.7 110
1;‘0121 483 175 K 106 )
' 102 317 814 TUCUMANT 219 ey 1467 1.02
1412 — MRy TP w KILLA . 256
-39.6 40.2 ( 10.0 g
g 187 1512 3
>
411 g 74 sw ( 6.1 \ﬁg
oo METIS644 METISB47 197 104 492 —{_32_1 o O 150
HANSMAN7 91.7 -89.8 113 7a0L 3T 139.2 5(%
61.6 61.6 -22.4 25.0 I 3
5.9 6.8 1.02 '
1.03 861
1427 1415 _ 4T2ALTAP 140.9
NILREM3 :
1.3 -1.2 6.4 809 o 73
648 - EXPRESTP  S|n
21.3 -40.8 % | SHARDIST7
1403 2587 H&NSSMANQ 64.8 e 75 A= ‘(
PAINTRT4 . = HUGHEND7 3.2 291 |
69.5 -69.0 10.0 -10.0 09 [ -15.9 1 4034 137 86
4074 : PROVOST7
A 49 METIS649 874 50 [ -24 HRT EXP7
256.7 715AL TP 1.03 -4.7
. 142.2 - @ 4086
1419 1.03 : 1.04 § PROVOSTY
PEMUKN1 1426 1.04 143.1 g
50.9 -50.8 103 143.1 241 244 3 24.0 {>
-10.0 7.2 142.7 1471 9.7 9.7 '3 7.7
1.07 24.2 W,
: MONITOR7
256.0
1.07 85 1.04
255.7 : 19419 25.9
. 1425 Sw ( PEMUKN3 1.02 ’
EYRE_TAP 211 141.2
1.03
-29.9 142.7 303 -53.1 W | (
-18.6 16.8 -3.3 00 |
29.7 29.9 1o
-20.1 19.7 I CURR_TAP 107
o 1;10349 124  -124 ars
: ) 4 47
142.7 1 1.07
147.8 147.6

O

Provost Area Reliability
Project 1782
2020 WP

P1782 PRE-CONNECTION - DIAGRAM A2-44
N-1: 7L42 HILL 751S TO LLOYDMINSTER 716S

THU, JAN 25 2018 15:56

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate B
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7? I1R3IYS7HC
sw -43.1 448 7
KITSCOT? | 1
-30.7 7L42 308
189 19.3 | 261 2.7 1324 766 -303
: -19. 7LA65_T_TAP
w 61.2 7L14 63.1 .y S 333 334 . _T_ BAUERTAP
sw ) r_v 58.0 561 | 565 : —= 212 28 o5
) -22.4 e i_‘ ( 2T . s -20.1 107 7L129 20.2 e,
862 0.0 1.09 79 1167 -17.8
6.2 6.2 PV-TAPY 1491 150.8 . BYFFALO7 147.2
1.1 BAT. RV7
1.8 0.7 153.3 -16.6 1490
) Sw JAROW TP 1.06
111 0.0 70 146.6
— 2T :
1314 153.4 0.0 50.6 7L50 220
BRIKER1 749L | 5 72 HAYTER 7
£5s JARROW 7 - 4220
o2 62 ‘ 146.5 -54.8 33 || 8 ":JAYTER o
= : 72 U 215 & i
1.7 0.7 1.09 \2/\?A7INWRI7 1
362 1504 I 146.0 -27.3
EDGERTO7 39 o5
1;51310 ( 483 190 K 106
' 1.11 ‘ 814 TUCUMANT 219 RNy 1460 1.03
183.1 KILRY TP Bl 258
Sw ( 100 3 HAYTER19
p— ©
)
1.05 1515 3 O
1443 g7 74 swW ( 6.1 \ﬁg
oo METIS644 MET2|8647 N 197 104 -492 -32.5 102 O 15.0
HANSMAN7? 50. 497 1.9 749L T 140.2 52
47.4 -47.3 -12.0 11.9 I 259
1427 > °? 108 ALTAP 141
NILREM3 ? 142.4
-10.6 10.7 64 107 347 809 © _—
19.8 -39.4 256.8 : EXPRESTP &g
108 HANSMAN9 77 N 1245 N%CVRDIS"W
1403 259.4 458 -45.8 (
PAINTRT4 HUGHEND? 63 " 202 |
56.5 -56.2 147 -14.7 91 | -76 1-40345 . 86
4074 - PROVOST7
g0 40 METIS649 874 18 [ 56 HRT EXP7
2573 715AL TP 1.03 -4.7
: 142.6 Y g - 4086
e ]40341 104 1.04 ] PROVOST9
PEMUKN1 : 1, 143.4 8
47.7 -47.7 : -24.1 24% % 24.0
1.04 >
12,9 45 1431 1471 97 9.7 \ﬁg 7.7
1.07 24.2
: MONITOR?
256.8
85 1.04
19419 26.0
1425 SwW PEMUKN3 1.03 :
EYRE_TAP 212 1417
1.04 :
245 143.1 24.9 -47.7 swo | (
-20.7 18.8 5.2 00 |
24.4 245 1410
-22.3 219 I CURR_TAP 107
o 1;&53 124 124 12
. : 4 47
143.2 1.0% 1.07
148.1 147.9

Provost Area Reliability
Project 1782
2020 WP

P1782 PRE-CONNECTION - DIAGRAM A2-45
N-1: EDGERTON 899S 138/25 KV TRANSFORMER
THU, JAN 25 2018 15:57

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate B
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7 I1R3|7S7H o
KITSCOT7 SW -43.7 453 g
387 7L42 38.8
50 52 -25.5 26.3 1324 766 -26.9
2 -18. 7LAB5_T_TAP
w 69.3 7L14 714 257 -35.1 35.1 ° - BAUERTAP
sw ) }—_48 - 54.1 516 | - ;;05?‘3 777777777 22;27 N BETY; 188 10s
) ’_T 0. 0.0 ( oT - as -26.6 e 7L129 26.9 144.0
g?/ZTAP7 °0 107 %FgALO? 1185 e
. - 1491 147.4 1453
142 142 108 L. § 38
2.1 0.1 149.3 -15.6 1490
swW JAROW TP 1.05
1.08 8.0 o7 ) 00 | ) 6.7 145.0
1314 149.3 06 0.0 573 7L50 220
BRIKER1 749L | 72 HAYTER 7
£89 JARROW 7 4220
145.1 57.0 13 I 2 HAYTER 9
62 6.2 3
55 M -21.4
297 1.05
A7 07 1.09 WAINWRIZ 1450
362 150.2 }
EDGERTO7 -8.5
1;‘0885 483 189 H 105 ‘ ‘
) 1.08 TUCUMAN? 219 145.0 1.04
148.6 814 KILLARN7 26.0
KILRY TP !
185 SwW — p: HAYTER19
1.03 P
142.6 3 F O
‘ p=
sw
METI8644 METISG47 _| (
649 1.04 1.02
HANSMAN7 T aeL —— 1432~ s
297 -29.7 *2 296 I 0‘1‘
-34 33 3.8 1.04
1.04 861 142.9
1427 472ALTAP ’
NILREM3 > 143.5
216 21.7 107 51 809 =lwors
648 : : EXPRESTP o |&
203 -39.8 HANSMANS 256.8 i s ":IgCVRDIS"W
1403 259.3 216 216 75 : (
PAINTRT4 HUGHEND7 10.0 291 |
40.6 -40.4 204 -20.5 175 0.7 1 4034 347 86
4074 : PROVOST?
7185 7.0 METIS649 874 19 [ 93 HRT EXP7
; 715AL TP 1.03 -4.7
257.2 142.5 Y ® 4086
L. ©
1419 1.04 1.04 3 PROVOSTY
142.9 1.04 3
PEMUKN1 . o 1432 o
40.1 -40.0 104 : 241 24% 3 24.0 {>
-12.9 -4.7 143.0 1471 97 o7 \8 &4
107 24.2 MONITOR?
256.8
8.5 1.04
1425 sw 19418 260
PEMUKN3 1.03 :
EYRE_TAP __** ( 1415
21.1
1.04
7.1 143.0 17.4 402 swo | (
-23.9 218 8.3 00 |
-17.0 17.1 1o
-25.6 25.1 I CURR_TAP 107
1.04 124 124 148.0
1.04 144.2 4%
143.0 1.0 1.07
147.9 147.7

Provost Area Reliability

Project 1782
2020 WP

P1782 PRE-CONNECTION - DIAGRAM A2-46
N-1: 749L METISKOW 648S TO EDGERTON 899S/KILLARNEY LAKE 2673

THU, JAN 25 2018 15:57

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate B
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7 I1R3IYS7H o
KITSCOT? | SwW -41.8 434 g
24.4 7L42 245
— o | 263 301 1324 766 -30.9
. -18. 7LA65_T_TAP
w -55.0 7L14 56.6 » -31.4 315 ° - - BAUERTAP
sw N—T 57.7 564 | ;650‘59 21‘9 215 26 105
) -22.8 e i—‘( 2T . ot -16.3 107 7L129 16.4 s
862 00 1.10 79 147 188
PV-TAP7 1491 152.1 BYFFALO7T 14738
I 1.12 BAT. RV7 —
‘ 154.8 77 1490
SW JAROW TP 107
1.12 0.0
: [ oT )%__ 7.0 147.0
1314 154.9 0.0 46.7 7L50 220
BRIKER1 749L | 72 HAYTER 7
08 JARROW 7 - 4220
146.8 -53.0 55 || 8 ":JA;TER 9
f2] .
‘ — 4‘ 100 201 77 B L6 -22.3
/ WAINWRI7
362 1501 146.1 273
EDGERTO7 I -1.7 110
1;‘0667 H 483 198 K 106 )
’ 1.06 814 TUCUMAN? 210 RNT 146.0 1.02
146.9 KILRY TP sw pieh - 255
79 79 ( 100 2 HAYTER19
(o}
. 8 08 1510 3 O
>
1407 g7 74 Sw ( 6.1 \ﬁg
649 METIS644 MEE'SGM . 49.7 1.04 -49.2 -32.0 1.01 O 15.0
HANSMAN7 516 - -:’;-3 12 749L 29 139.0 5%
49.9 -49.9 -10. : I o 256
4.5 43 :
1.02 861
1427 1413 _ 4T2ALTAP 1406
NILREMS 65 :
8. . 809 ©
Lo — 648 327 EXPRESTP < ;ZSARDIST7
1.08 HANSMANS 17.3 75 144 17SW |
1403 258.4 494 494 (
PAINTRT4 HUGHEND7 6.8 ¢ 290 |
59.0 -58.6 15.5 -15.5 71 | -96 1-40249 . 86
4074 : PROVOST?
o7’ T METIS649 874 A4 | -84 T EXPT
256.4 715AL TP 1.03 -4.7
- 141.9 EY) g 4086
1419 1.03 : 1.04 § PROVOST9
PEMUKN1 142.3 s 142.9 g
48.0 -47.9 103 : -24.1 244 3 24.0 {>
-9.5 7.7 142.3 1471 9.7 9.7 '3 7.7
1.07 242 i)
: MONITOR7
255.8
85 19419 ;.03
1425 Sw ( PEMUKN3 1.02 o9
EYRE_TAP 210 120.9
1.03
-25.6 142.3 26.0 -48.8 sw |<
-21.0 19.2 -5.8 00 |
-25.5 256 w10
226 22.2 I CURR_TAP 10
124 124 07
1.03 1;10; 5 - . 147.6
: ) 4 4.7
142.4 1.0% 1.07
147.5 147.3

Provost Area Reliability
Project 1782
2020 WP

P1782 PRE-CONNECTION - DIAGRAM A2-47
N-1: 749L/7L749 EDGERTON 899S TO LLOYDMINSTER 716S
THU, JAN 25 2018 15:57

Bus - Voltage (kV/pu)

Branch - MW/Mvar

Equipment - MW/Mvar

100.0%Rate B

1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7 I1R3|787H o
56 7L42 56 KITSCOT7 ) | SW -46.7 486 g
1‘4 - 14'3 | 257 29.9 1324 766 29.9
-14. : 7LAB5_T_TAP
w 249 7L14 252 ) ) -39.1 39.2 ° - BAUERTAP
SW N—W 21.0 224 | '219‘55 Z’g‘s 227 28 105
) -20.9 - i_J ( 2T : s 30.4 1.6 7L129 -30.2 s
g?/ZTAP7 °0 107 gi)gl;ALO? 188 "
E - 1491 1475 3 146.0
301 308 108 Ly L. i )
303  -31.1 148.5 121 1490
SW JAROW TP 1.06
107 -37.0 - ) 0.0 ) =TT 158
1314 148.2 30.3 0.0 7L50 ‘ 220
BRIKER1 749L _— — — 72 HAYTER 7
1.06 JARROW 7 4220
146.1 § HAYTER 9
62 6.2 _ Y — — — _ — — 5 0.5
297 1.06
7 08 1.09 WAINWRI7 ;
362 150.2 146.0 273
EDGERTO7 I -7.2 109
1;‘0660 483 25 H 100 ’
' TUCUMAN? .
1.06 383 814 219 any 1373 1,04
1462 507 KILRY TP ow pieh - 259 4220
-46.2 471 ( 9.9 g HAYTER19
T 280 1513 3 O
>
1438 4, 74 sw ( 6.1 \ﬁg
649 METIS644 '\3528647 068 49.7 1.03  -49.2 -32.8 1.02 O 15.0
HANSMAN?7 — '40‘3 122 749L e 24 140.9 58
65.6 -65.6 e ’ —_I 1.03 %0
97 9.6 .
1.04 861
1427 1434 _ A4T2ALTAP 142.5
NILREM3 :
2.7 27 809 0
75 273 648 278 EXPRESTP @ | rpIsT?
y - h [3Y]
1403 ;;50885 He;NeSMANg 69.6 2re 75 194 L 4 W ‘(
PANTRTA . = HUGHEND7 37 288 |
76.0 754 5.7 5.7 22 [ -145 1 40235 . 86
4074 : PROVOST?
7230 14 METIS649 874 19 [ 44 HRT EXP7
2572 715AL TP 1.03 -4.7
. 142.4 - @ 4086
1419 1.04 : 1.03 § PROVOST9
PEMUKN1 1435 1 142.5 g
50.8 -50.7 1.04 : 24.1 24% 3 24.0 {>
-12.0 5.3 143.5 1471 9.7 9.7 '3 7.7
1.07 24.2 *
: MONITOR?
256.9
1.07 85 1.04
256.8 19419 26.1
] 1425 Sw PEMUKN3 1.03 ’
EYRE_TAP - 1421
21.3 .
1.04
-30.8 143.5 313 -54.1 W | (
-17.0 15.3 16 00 |
-30.7 30.8 1410
-18.6 18.2 I CURR_TAP 108
- 1;&57 124 124 iabs
. ; 4 47
1435 1R 1.07
148.4 148.2

Provost Area Reliability
Project 1782
2020 WP

P1782 PRE-CONNECTION - DIAGRAM A2-48
N-1: 7L50 BUFFALO CREEK 526S TO BATTLE RIVER 757S
THU, JAN 25 2018 15:57

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate B
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7 |1R3|737Hc
12 7L42 12 KITSCOT? )l sSw -40.6 420 g 7
7 3 | 256 250 1324 766 26.1
-1 . 7LAB5_T_TAP
w 293 7L14 29.7 . 310 31.0 ° - - BAUERTAP
Sw ) r_? 24.0 252 | ;" 50 Z’Z‘? 17.1 Az I o5
) -20.9 - i_{ ( 2T . 0. 11.5 106 7L129 1.4 s
862 00 1.07 79 18 -9
257 262 PV-TAPT 1491 1475 BUFFALO7 1458
1.08 BAT. RV7 -
273 284 148.4 1490
sw JAROW TP 1.05
1.07 -32.4 oT ) 0.0 )l_ 145.4
1314 148.2 27.6 0.0 7L50 220
BRIKER1 749L - — — 72 HAYTER 7
1.06 JARROW 7 - 4220
146.3 -26.3 263 || 3 HAYTER 9
- N~
6.2 6.2 207 85 B 85 = 05
A7 0.8 1.09 WAINWRI7 105
362 149.9 1453 27.3
EDGERTO7 I 19.1 o5
1210661 483 6.0 ~ 105 ’
. TUCUMAN7 .
1.06 335 814 219 Ny 1453 1,04
146.3 ETY; KILRY TP sw g - 259 4220
414 42.1 ( 9.9 3 HAYTER19
o2 263 1513 3 O
>
1439 g7 74 SwW ( 6.1 \ﬁg
60 METIS644 METISB47 107 104 492 —{_32_9 . O 150
HANSMAN7 9:5'85 '2;‘2 123 749L :I T 22 141.0 )
62.3 -62.3 e ’ 1.03 %0
-10.6 105 .
1.04 861 1426
1427 472ALTAP :
NILREM3 1432
7.2 7.2 246 809 . o73
648 : EXPRESTP |2
14,5 342 Dl
108 HANSMAN9 255 N 26 ngevRols‘W
1403 259.2 64.5 -64.5 (
PAINTRT4 HUGHEND? T7 01 |
68.7 -68.2 5.5 56 1.0 f§ 177 1.40342 . 6
4074 - PROVOST7
&0 01 METIS649 874 09 [ 25 ., HRTEXP7
2571 142.8 EY) g 4086
1419 1.04 : 1.04 3 PROVOSTY
PEMUKN1 1435 o 143.2 g
471 -47.0 104 : 241 244 3 24.0 {>
-11.5 5.9 1436 1471 o7 97 \8 77
1o 24.2 MONITOR7
257.0
1.07 85 1.04
256.8 sw 19419 26.1
1425 PEMUKN3 1.03
EYRE_TAP -
104 21.3 142.1
I 28.9 1436 29.3 -52.1 swo | (
175 15.7 2.0 00 |
-28.8 28.9 w10
-19.1 18.7 I CURR_TAP 108
o 1;&57 124 124 185
. . 4 47
143.6 1.0% 1.07
148.4 148.2

Provost Area Reliability

Project 1782
2020 WP

P1782 PRE-CONNECTION - DIAGRAM A2-49

N-1: BUFFALO CREEK 526S 138/25 KV TRANSFORMER

THU, JAN 25 2018 15:57

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate B
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7 I1R3IYS7I_I o
26 7L42 2.7 KiTscotr )l S 37 S |
1'1 - - '3 | 262 26.4 1324 766 27.8
-1, . 7LAB5_T_TAP
w 331 7L14 336 , ; 265 26.6 ° - - BAUERTAP
Sw N—_ 25.0 260 |19 3. 17.4 76 (
) ’__ 484 00 25.1 26.7 1.07 7L129 1.05
-21.3 —_K 2T R ———————— 4 _ 1455
862 0.0 1.08 79 1.07
218 223 PV-TAP7 1491 1489 BUFFALO7 1474
1;?998 BAT. RV7 -
277 -29.0 ) 1490
JAROW TP 1.06
108 -28.5 0.0 b2
2T
1495 28.2 0.0 7L50
1314 220
BRIKER1 749L — 72 HAYTER 7
166 JARROW 7 - ﬁ!i\ZYOTER
o o 146.7 -37.3 185 || 8 . 9
= : 297 07 W -14.4 > 5
7 08 1.09 wAaNwri? 8
362 150.3 146.3 27.3
EDGERTO7 I 11.3 109
1210772 483 119 0§ 106
’ 1.07 204 814 TUCUMAN? 219 N7 146.3 1.04
1473 296 KILRY TP sw g - 260 4220
473 380 ( 5o g HAYTER19
' - : O
268 274 1513 3
1445 o 74 sw ( 6.1 \ﬁg
649 METIS644 l\gI;TISG47 76 49.7 1.04 -49.2 -33.1 1.02 O 15.0
HANSMAN7 L -12.5 749L AT ¥ 141.4 52
61.1 61.1 -372 39.9 I 1
1o 26.1
-12.2 12.0 .
1.04 861 143.0
1427 472ALTAP :
NILREM3 1436
3.5 -3.4 64 %65 809 < w73
. EXPRESTP = |2
17.8 375 © | JHARDIST?
1403 2595 HE;ZNZSMANQ 63.2 241 75 207 " LW |(
PAINTRTA : = HUGHEND? 0.1 292 |
68.2 67.8 37 3.7 09 [ -15.8 1 40;5 . 86
4074 - PROVOST?
7208 -4 METIS649 874 83 [ o8 HRT EXP7
2573 715AL TP 1.04 47
: 143.0 - @ - 4086
1419 1.04 tos : 1.04 8 PROVOSTY
PEMUKN1 1437 s 1435 g
49.0 -48.9 : -24.1 24% % 24.0
1.04 >
-11.5 -5.9 143.7 1471 9.7 9.7 \ﬁg 7.7
1.07 24.2
: MONITOR?
257.0
1.07 8.4 1.05
256.8 sw 19419 26.1
1425 ( PEMUKN3 1.03
EYRE_TAP 213 1423
1.04
288 1437 29.2 52.0 swo | (
7.1 15.2 15 00 |
-28.6 28.8 1o
-18.7 18.2 I CURR_TAP 1.08
» 1;&58 124 124 185
} . 4 47
143.7 1R 1.07
148.4 148.2

Provost Area Reliability

P1782 PRE-CONNECTION - DIAGRAM A2-50
N-1: 7L129 BUFFALO CREEK 526S TO VERMILION 710S

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate B

Project 1782
2020 WP

1.1250V 0.899UV

THU, JAN 25 2018 15:58
kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




Attachment A3

Post-Project Power Flow Diagrams

V1 Public

Transmission Project Delivery 22 R2-2012-03-21



Table 1: Summary of System Performance (Element Loading) Scenario 6- 2020 SL HG Post-Project

Overload Figure in
. Thermal
Contingency % Attachment
Overloads Q

A3

N-0: Normal Operation None - A3-1

648ST1 (Metiskow 648S 138/25 kV transformer) None - A3-2

7L14 (Kitscoty 705Sto Hill 7519) None - A3-3

7L42 (Hill 751Sto Lloydminster 7169 None - A3-4

899S T3 (Edgerton 899S 138/25 kV transformer) None - A3-5

749L (Metiskow 648Sto Edgerton 899S5/Killarney Lake 267S) None - A3-6
749L/7L.749 (Edgerton 899Sto Lloydminster 716S) None - A3-7
7L50 (Buffalo Creek 526Sto Jarrow 2525Battle River 757S) None - A3-8
526ST1/T2 (Buffalo Creek 526S 138/25 kV transformers) None - A3-9
71129 (Buffalo Creek 526Sto Vermilion 710S) None - A3-10

Table 2: Summary of System Performance (Element Loading) Scenario 7- 2020 SP HG Post-Project

Overload Figure in
Contingency Thermal Overloads % Attachment
A3
N-0: Normal Operation None A3-11
648ST1 (Metiskow 648S138/25KV | 7| 50 (Buffalo Creek 526Sto Jarrow Tap 1050 A3-12
transformer)
7L14 (Kitscoty 705Sto Hill 7519 7L50 (Buffalo Creek 526Sto Jarrow Tap 101.5 A3-13
7L42 (Hill 751Sto Lioydminster 7165 | /-20 (Buffalo CreeTkagﬁs to Jarrow 2525 1186 A3-14
899S T3 (Edgerton 899S 138/25 kV 7L50 (Buffalo Creek 526Sto Jarrow 252S
127.0 A3-15
transformer) Tap)
7L129 (Buffalo Creek 526Sto Bauer 918S
Tap) 100.8
749L (Metiskow 648Sto Edgerton 7L50 (Buffalo Creek 526Sto Jarrow 2525 A3-16
8999Killarney Lake 267S) Tap) 1291
7L129 (Vermilion 710Sto Bauer 918S Tap) 100.2
749L/7L749 (Edgerton 899Sto 7L50 (Buffalo Creek 526Sto Jarrow 252S 1248 A3-17
Lloydminster 7169 Tap) '
749L (Edgerton 899Sto Killarney Lake 109.9
7L50 (Buffalo Creek 526Sto Jarrow 267STap) : A3-18
2529Battle River 7579) .
7L749 (Edgerton 899Sto Briker 880S Tap) 104.0
526ST1/T2 (Buffalo Creek 526S 138/25 749L (Edgerton 899Sto Killarney Lake 104.8 A3-19
kV transformers) 267STap) )
71129 (Buffalo Creek 526Sto Vermilion 749L (Edgerton 899Sto Killarney Lake 101.2 A3-20
7109 267STap) :




Table 3: Summary of System Performance (Element Loading) Scenario 8- 2020 SP LG Post-Project

Overload Figure in
Contingency Thermal Overloads % Attachment
A3
N-0: Normal Operation None - A3-21
648ST1 (Metiskow 648S 138/25 kV None -- A3-22
transformer)
7L14 (Kitscoty 705Sto Hill 751S) None - A3-23
7142 (Hill 751Sto Lloydminster 7165) None - A3-24
899S T3 (Edgerton 899S 138/25 kV None --
A3-25
transformer)
749L (Metiskow 648Sto Edgerton --
8999/Killarney Lake 2679 None A3-26
749L/7L749 (Edgerton 899Sto Lloydminster None -- A3-27
7169
7L50 (Buffalo Creek 526Sto Jarrow --
2529Battle River 7575) None A28
526ST1/T2 (Buffalo Creek 526S 138/25 kV -
transformers) None A3-29
7L129 (Buffalo C;(i%k S)5268 to Vermilion None -- A3-30

Table 4: Summary of System Performance (Element Loading) Scenario 9- 2020 WP HG Post-

Project
Overload Figure in
Contingency Thermal Overloads % Attachment
A3
N-0: Normal Operation None A3-31
648ST1 (Metiskow 648S 138/25 kV None - A3-32
transformer)
7L14 (Kitscoty 705Sto Hill 7519 None -- A3-33
7L42 (Hill 751Sto Lloydminster 716S) None -- A3-34
899S T3 (Edgerton 899S 138/25 kV 7L50 (Buffalo Creek 526Sto Jarrow 252S
102.8 A3-35
transformer) Tap)
7L50 (Buffalo Creek 526Sto Jarrow 252S 104.6
749L (Metiskow 648Sto Edgerton Tap) ' A3-36
8999Killarney Lake 267S) . .
7L130 (Vermilion 710S Kitscoty 705S) 101.2
749L/7L749 (Edgerton 899Sto 7L50 (Buffalo Creek 526Sto Jarrow 252S 100.8 A3-37
Lloydminster 7169 Tap) ’
749L (Edgerton 899Sto Killarney Lake 1178
7L50 (Buffalo Creek 526Sto Jarrow 267STap) ' A3-38
2529Battle River 7579) ]
7L749 (Edgerton 899Sto Briker 880S Tap) 110.6
749L (Edgerton 899Sto Killarney Lake g
2675 Tap) 1125 A3-39




526STI/T2 (Buffalo Creek 5265138125 | 7, 7,9 (Edgerton 899Sto Briker 880S Tap) 105.4
kV transformers)
749L (Edgerton 899Sto Killarney Lake 109.4
7L129 (Buffalo Creek 526Sto Vermilion 267STap) ’ A3-40
710!
9 7L749 (Edgerton 899Sto Briker 880S Tap) 102.4

Table 5: Summary of System Performance (Element Loading) Scenario 10- 2020 WP LG Post-

Project
Overload Figure in
Contingency Thermal Overloads % Attachment
A3

N-0: Normal Operation None A3-41

648ST1 (Metiskow 648S 138/25 kV None - A3-42
transformer)

7L14 (Kitscoty 705Sto Hill 7519 None - A3-43

7L42 (Hill 751Sto Lloydminster 716S) None - A3-44

899S T3 (Edgerton 899S 138/25 kV None - A3-45
transformer)

749L (Metiskow 648Sto Edgerton - .
8995/Killarney Lake 2679 7L130 (Vermilion 710S Kitscoty 705S) 101.6 A3-46
749L/7L749 (Edgerton 899Sto Lloydminster None -- A3-47
7169
7L50 (Buffalo Creek 526Sto Jarrow --

2529Battle River 7575) None A3-48

526ST1/T2 (Buffalo Creek 526S 138/25 kV None - A3-49
transformers)

71129 (Buffalo C;?L%k S)526S to Vermilion None -- A3-50




1455 1393 1383
LLOYD 7 HILL 7 VERMILO7 1377
1387 58 57 IRISH C7
151 7L42 151 KITSCOT? )} 0-2 — 4-6 |
: 766 :
234 23.0 7LA65_T_TAP
23 7L14 23 144 44 . _T_ BAUERTAP
N—_ 1.0 00 |*2 4.3 5.8 56 o7
) ’__ 0.0 ( 9.7 5.7 308 108 7L129 31.1 A
gg/ZTAP7 °0 107 ggq FFALO7 108 7
243 24.7 - 1491 1471 A1 148.8
1.06 BAT. RV7 |
215 228 146.1 -24.4 1490
JAROW TP 1.07
1.06 289 ) 0.0 ) 480
1314 145.8 227 0.0 532 7L50 220
BRIKER1 749L — 72 HAYTER 7
87 JARROW 7 - 4220
147.7 501 42 I § HAYTER 9
-‘1‘.(1) 3.1 297 145 N 106 245 2 0.3
-t : 1.08 WAINWRI7 y
362 1485 146.5 153
EDGERTO7 I -8.1 237
1;&53 483 230 H 106
' 1.05 906 814 TUCUMAN7 219 146.4 104
144.4 - KILRY TP lSIH’.q\RN7 26.0 229
242 : -
350 355 ( 226 g HAYTER19
i 2 22,9 19.42
142.6 { 7777777 72::7‘ 19.9
v | o
E/I7ETI8644 METIS647 ‘ « 102
649 411 -406 5.1 5.1 ! g , 1406
HANSMAN7 238 235 38 ——1 0.7 103 ! g i
: 3 B 1420 861 1418 | S
1427 37.9 37.9 N 37.8 472ALTAP ‘ g I
> 809 © !
7.3 72 5 3 8.1 EXPRESTP © |73 | a |
g 27.6 < |cHARDIST? =
648 107 38 LU o ? B
1403 HANSMAN9 256.8 75 08 \ | @ PROVOST?
PAINTRT4 37.2 372 HUGHEND 1.02 o ‘
414 o2 0s 70 || 77 14;%3 \ o | 4086
- 4074 e 4 PROVOST9
;548 METIS649 874 54 [ 11 HRT EXP7 | o 38 | 3
1.07 w ‘ 3
; W0 715AL TP 1.02 -3.0 >
256.2 6.3 140.9 __17. ‘ -2.6 J 16.95 ;3 16.8
= 1.03 ' 1.02 73 \8 6.2
g 1416 1412
104 2 1.03 1.02 206
26.0 141.6 141.2 e 1.04
20.7 s 250
1471 o 1.02 .
33 MONITOR7 19419 1406
404 . PEMUKN3
1.07 1425 -
256.8 EYRE_TAP 48
1.03
222 1416 22.6 |( (
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Provost Area Reliability

Project 1782
2020 SL

P1782 POST-CONNECTION - DIAGRAM A3-1
N-0: NORMAL OPERATION
MON, JAN 22 2018 15:40

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate B
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000
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Provost Area Reliability
Project 1782
2020 SL

P1782 POST-CONNECTION - DIAGRAM A3-2
N-1: METISKOW 648S 138/25 KV TRANSFORMER

MON, JAN 22 2018 15:42

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate B
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1303 1383
LLOYD 7 HILL 7 VERMILO7 1377
1387 o 653 IRISH C7
17.4 7L42 7.4 KITscot? )} : 3 g
L2 s 33 1324 766 77
-10. : 7LAB5_T_TAP
7L14 15.3 1.3 - BAUERTAP

N—_ _;'z ;2 5o 25" 1.00 1.08
)’__ 0.0 ( I 0. 3. 299 10, 7L129 30.3 1
862 0.0 79 290 -29.8

1.09

PV-TAP7 BUFFALO7
g 1491 150.4 150.3
266  26.9 101 ot vy M Mg
8.4 938 139.1 284 1490
JAROW TP 1.08
1.01 -31.0 ) 0.0 ) 149.3
1314 139.0 96 0.0 52.4 7L50 220
BRIKER1 749L o 72 HAYTER 7
86 JARROW 7 - ﬁ'iZ\(()TER
4.4 44 e 499 26| ~ 0.3 ;
-4, . 5 )
1.0 02 1.08 \2/\?Z|N\:vi?7 "o ol
362 1485 147.1 156
EDGERTO7 I -7.5
-21.3
1.30913 483 249 & 107
' 1.01 7 814 TUCUMAN7 219 1471 103
139.4 - KILRY TP lSIH’.éRN7 258 222
-11.2 ' = HAYTER19
-37.0 374 ( 202 3
Y b -10.0 19.43
140.1 “HT 20.0
74 __K Ery
87 METIS647 ‘ « 10
s METIS644 127 422 s ' | g 1397
HANSMAN7 128 124 ey ——1 1.2 102 ! g i
; 861 ; 2
1427 38.2 -38.1 1 3s 1408 ooALTAP 140.7 i g |
> 809 ~ !
2.1 2.0 5 3 29 EXPRESTP 1~ [273 | a |
g 26.7 < |THARDIST? | p
648 1.0% 12.0 11.6 & | ‘ Q ! 86
1403 HANSMAN9 256.8 75 25 \ @ I PROVOST7
PAINTRT4 37.6 376 HUGHEND 1.02 ‘ o ‘
41.8 w4 ws 61 I -86 14;%3 \ o | 4086
- 4074 - 4 PROVOST9
249 METIS649 874 37 [ 28 HRTEXP7 | o 4.1 3
107 L 715AL TP 1.02 -3.0 ‘ S
256.2 6.3 140.7 — | 02 | F 1695 3 16.8
2 1.02 ’ 1.02 T 73 \8 6.2
g 1412 141.2
104 & 1.02 1.02 209
25.9 1412 141.2 ' 1.03
21.1 250
1471 7 101 k
58 MONITOR? 19419 140.0
PEMUKN3
145 -40.9 ]
1.07 -
256.8 EYRE_TAP 63
1.02
227 141.2 23.2 |( (
I 237 21.9 |
22,6 22.7
1.06
141
-25.3 24.8 I CU'gR TAP 146.7
9.1 9.0 -
1.03 PY
1425 28 -3.0
1.02 1.0 1.06
1412 146.6 146.5
Provost Area Reliability P1782 POST-CONNECTION - DIAGRAM A3-3 AN
Proiect 1782 N-1: 7L14 KITSCOTY 705S TO HILL 751S Equipment - MW/Mvar
) MON, JAN 22 2018 15:42 100.0%Rate B
1.1250V 0.899UV
2020 SL kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000
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Provost Area Reliability P1782 POST-CONNECTION - DIAGRAM A3-4 AN
Proiect 1782 N-1: 7L42 HILL 751S TO LLOYDMINSTER 716S Equipment - MW/Mvar
) MON, JAN 22 2018 15:44 100.0%Rate B
1.1250V 0.899UV
2020 SL kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 VERMILO? 1377
1387 12 12 IRISH C7
133 7L42 13.3 KITSCOT7 ) } - . T
0.5 0.9 5.7 1324 766 -10.1
: -0, 7LAB5_T_TAP
-30.7 7L14 31.0 57 57 T BAUERTAP

32, ,
)}__ 14.2 56 |29 336 o =@ o -
) ’__ 0.0 ( I 15.0 476 445 109 7L129 452 108
862 0.0 79 1" 373

1.09

PV-TAP7 FFALO7
1491 150.1 150.0
4.1 41 109 o vy M BAFF
2.3 0.1 150.2 -35.2 1490
00 ) JAROW TP 1.08
1.09 ) %__ 148.8
1314 150.1 0.0 67.6 7L50 220
BRIKER1 749L — 72 HAYTER 7
67 JARROW 7 - 4220
‘ 1482 576 17 I g HAYTER 9
-‘1‘.(1) 3.1 297 190 H 06 296 2 0.3
-t : 1.08 WAINWRI7 y
362 1486 146.7 o
EDGERTO7 I -15.6 -
19.8
1;‘0999 483 281 K& 106
' 150, %CRY TP TUCOMANY §19 ARN7 1467 1.03
150.0 N 258 4500
( Y 5 HAYTER19
- 194§
1 19
142.6 Z‘ﬁ 200
74 __K 33
87 METIS647 ‘ « 10
s METIS644 13 113 13 | g | 1399
HANSMAN7 54 41 U 4y ——1 3.0 102 ! g i
3 1411 861 141.0 | 3
1427 25.0 -25.0 N -25.0 472ALTAP ‘ g I
09 |
-1.0 0.8 ~ 1.2 2 I 73 @
g 3 33.9 EXPRESTP O GHARDIST? | g |
648 108 85 Ll Y | \ o B
1403 HANSMAN9 256.8 : 75 o2 \ @ I PROVOST7
PAINTRT4 26.6 -26.6 HUGHEND 1.02 | o |
29.9 57 57 133 | -14 14;%2 \ o | 4086
: 4074 -0 3 PROVOST9
Yoad METIS649 874 01 [ 65 HRTEXP7 | o 24 3
107 3 715AL TP 1.02 -3.0 : 3
256.2 6.3 140.6 __17. ‘ 1.3 J 16.95 ;3 16.8
= 1.02 ' 1.02 73 \8 6.2
8 1411 1412
103 2 1.02 1.02 14.4
25.9 1411 141.2 o 1.03
145 250
1471 -8.6 101 k
72 MONITOR? 19419 120.0
PEMUKN3 :
-35.8 1
1.07 1425 -
256.8 EYRE_TAP 8.4
1.02
7.7 141.1 18.1 |( (
I -25.8 23.9 \
17.6 17.7
1.06
141
274 69 | SURR TP 1465
9.1 9.0 -
1.03 PY
142.4 2 % -3.0
1.02 1.0 1.06
141.1 146.5 146.3
Provost Area Reliability P1782 PRE-CONNECTION - DIAGRAM A3-5 AN
Proiect 1782 N-1: EDGERTON 899S 138/25 KV TRANSFORMER Equipment - MW/Mvar
) MON, JAN 22 2018 15:44 100.0%Rate B
1.1250V 0.899UV
2020 SL kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000
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Provost Area Reliability P1782 POST-CONNECTION - DIAGRAM A3-6 Bus - Voltage (kVipu)
Proiect 1782 N-1: 749L METISKOW 648S TO EDGERTON 899S/KILLARNEY LAKE 267§ Equipment - MW/Mvar
) MON, JAN 22 2018 15:44 100.0%Rate B
1.1250V 0.899UV
2020 SL kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000
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Provost Area Reliability P1782 POST-CONNECTION - DIAGRAM A3-7 Bus - Joltage (kVipu)
Proiect 1782 N-1: 749L/7L749 EDGERTON 899S TO LLOYDMINSTER 716S Equipment - MW/Mvar
! MON, JAN 22 2018 15:44 1010222/5)58129%UV
2020 SL kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000
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Provost Area Reliability
Project 1782
2020 SL

P1782 POST-CONNECTION - DIAGRAM A3-8
N-1: 7L50 BUFFALO CREEK 526S TO BATTLE RIVER 757S
MON, JAN 22 2018 15:45

Bus - Voltage (kV/pu)

Branch - MW/Mvar

Equipment - MW/Mvar

100.0%Rate B

1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000
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256.8 EYRE_TAP 4.9
1.03
22,6 141.6 23.0 |( (
I 224 20.5 \
225 226
1.06
141
239 235 I SURR AP 126.8
9.0 -9.0 -
1.03 PY
142.8 28 -3.0
1.03 1.0 1.06
1416 146.7 146.6

Provost Area Reliability

Project 1782
2020 SL

P1782 PRE-CONNECTION - DIAGRAM A3-9
N-1: BUFFALO CREEK 526S 138/25 KV TRANSFORMER
MON, JAN 22 2018 15:45

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate B
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 VERMILO7 1377
1387 a5 26 IRISH C7
943 7L42 oan KITSCOT? )\ : 6 5
- e [ 8.4 1324 766 -12.8
-31. . 7LAB5_T_TAP
6.8 7L14 6.7 \ " 19 19 . _T_ BAUERTAP
N—_ 8.7 168 | 1‘*;5 1'3'6 37 39 ( 108
)’__ 0.0 ( 7. 6 1 99 7L129 s
gg/ZTAP7 °0 108 g%FFALO? 109
-335 342 ) 107 1491 148.4 150.7
: BAT. RV7 T
294  -30.0 147.1 o
JAROW TP 1.07
1.06 -38.4 ) 0.0 ) 148.0
1314 146.7 208 0.0 115 7L50 220
BRIKER1 749L — 72 HAYTER 7
167 JARROW 7 - 4220
» » 147.2 255 -14.0 I 8 ":)A;TER 9
-4, . 5 )
0 0.1 1.07 \2/\?A7INW1I'\;EI-J7 " 106 -15.2 8
362 1483 146 4 7
EDGERTO7 I 10.1 .
245
1;&59 483 138 © 106
' 1.05 307 814 TUCUMAN7 219 146.4 104
1450 : KILRYTP | KILLARNT 260 00
-30.1 ' ' b HAYTER19
-45.0 459 1184 ( 235 g
i 280 -28.1 143.5 1942
1427 K sy oAl Ty
74 __K 14|
METIS644 METIS647 | € | 102
649 49.9 492 33 749L 3 ! 2 ;1407
HANSMAN7 277 278 X 1 15 103 ! S !
- 1220 861 141.9 | S |
1427 40.9 -40.9 N -40.8 . 472ALTAP - ‘ g |
09 |
7.9 7.7 ~ 8.7 8 =l 73 o
EXPRESTP «
g 3 229 &|SHARDIST? | a |
648 1.0% 16.9 15.4 | E I 86
1403 HANSMAN9 256.8 : 75 5 @ \( \ @ I PROVOST7
PAINTRT4 38.3 -38.3 HUGHEND! 1.02 ! ey ‘
422 o o 23 [ 123 14;%1 | o ‘ 4086
’ 4074 e | 3 PROVOST9
i5° METIS649 874 86 [ 20 HRT EXP7 | o 56 ! g
; B 715AL TP 1.02 -3.0 3
256.2 6.3 140.8 __17. ‘ -3.4 J 16.95 ;3 16.8
= 1.03 ' 1.02 73 \8 6.2
B 1416 141
104 2 1.03 1.02 225
2.0 1417 141.1 ee 1.04
226 B
1471 -3.8 102 |
26 MONITOR? 19419 1t
PEMUKN3 :
1495 -40.5 |
1.07 -
256.8 EYRE_TAP 46
1.03
224 1417 22.8 |( (
I 221 20.2 |
22.3 224
1.06
141
237 22 | SURR AP 126.8
9.0 9.0 -
1.04 °
142.9 28 -3.0
1.03 1.0 1.06
141.7 146.8 146.6

Bus - Voltage (kV/pu)

Branch - MW/Mvar

Equipment - MW/Mvar

100.0%Rate B

1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000

Provost Area Reliability
Project 1782
2020 SL

P1782 POST-CONNECTION - DIAGRAM A3-10
N-1: 7L129 BUFFALO CREEK 526S TO VERMILION 710S
MON, JAN 22 2018 15:45




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7 I1I§'IYS7H o
KITSCOT? | Sw 38.4 374 ¢
352 7L42 -35.0 )
96 305 | -25.1 17.4 1324 766 155
-39. - 7LAB5_T_TAP
9.4 7L14 94 137 137 _T_ BAUERTAP

W . -6.2
’__SW ) 428 o 9 | 6433 26 py o5 1.04 1.04
) 200 o 0.0 ( o1 I -4. : 655 1.04 7L129 66.8 10
862 0.0 79 410 -39.5

1.05 1.04
PV-TAP7 FFALO7
N 1491 144.2 144.2
544  56.1 104 ot M BT
358 -34.3 144.2 -34.8 1490
SW JAROW TP 1.04
1.04 612 oT )FL ) 63 143.4
1314 143.7 337 0.0 99.2 7L50 220
BRIKER1 749L s 72 HAYTER 7
84 JARROW 7 - 4220
) ) 143.4 77.2 25.1 I 3 ":)AYTER o
5. 5. o 5
14 05 1.08 \2/\?A7IN\:VE;(I)7 "o o8
362 1494 1435 180
EDGERTO7 I -30.7 254
1210233 483 245 K 104 )
: 1.03 4.1 814 TUCUMAN? 219 143.5 1.05
142.4 - KILRY TP lSIH,.:SRRN7 26.2 229
-30.6 sw : -
704 791 ( 45 3 HAYTER19
g 263 1563 3
141.7 W 1887 [———
0.4 .
74 326 T
87 METIS647 : ‘ « 102
649 METIS644 764 -75.1 2.9 ! o , 1407
HANSMAN7 232 247 1 ——1 2.8 | g. !
: : 11 | 1.03 | ) ‘
] 3 ) 1422 861 141.9 | S
1427 54.3 54.3 N 54.2 472ALTAP ‘ g I
09 |
21.9 21.8 ~ 23.8 8 oy o
EXPRESTP I~ | &
g 3 259 8| CHARDIST? | a |
648 1.0% o4 50 | sw | o | sg
1403 HANSMAN9 256.8 - 75 5 @ o0 \( \ @ I PROVOST?
PAINTRT4 54.5 -54.5 HUGHEND 1.04 | o |
52.5 28 25 129 0 -241 14%0 \ o | 4086
: 4074 Sl 3 PROVOST9
i5° METIS649 874 03 [ 58 Lo MRTEXPT } YR g
256.2 T1SALTP 1423 ———o | A6 || 198 3 196
1.04 ’ 1.04 T 8.4 \8 7.0
142.8 143.0
: 1.04 1.04 330
7 142.9 143.0 o9 1.04
333
6.8 26.0
5.9 1471 1.02
: MONITOR7? 19419 1113
PEMUKN3
1425 = i
1.07
256.8 EYRE_TAP 25
1.04
sw
I -34.6 142.8 35.1 SW |( = (
I -13.0 1.4 210 | ’
-34.4 346
1.07
141
-14.5 14.1 I CU'gR TAP 147.5
12.4 12.4 -
1.04 PY
143.9 -
1.04 1‘.‘0% 47 1.07
142.9 147.4 147.2
Provost Area Reliability P1782 POST-CONNECTION - DIAGRAM A3-11 AN
Proiect 1782 N-0: NORMAL OPERATION Equipment - MW/Mvar
) MON, JAN 22 2018 15:48 100.0%Rate A
1.1250V 0.899UV
2020 SP kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1377
IRISH C7

1.04
144.0

4220
HAYTER 9

0.5

1.04
26.1

HAYTER19

2538

4086
PROVOST9

19.6

1455 1393 1383
LLOYD 7 HILL 7 VERMILO7
1387 SW 332 324 g
KITSCOT? . -32.
17.1 7L42 7.1 ) }
250 -16.3 1324 766 138
30.7 305 7LAB5_T_TAP BAUERTAP
86 7L14 8.6 7.7 77
Sw 33 ey 17 11.8 " "6 D
SW )}__ ) 5. 4. :
)’_T 448 00 ( - 47 83 :‘72: 104 7L129 Zi_z
g?/ZTAP7 ° 1 %FfALO? 1104 o
g - 1491 1441 143.9
364 372 1.04 BAT.RV7 —
269 -27.3 144.1 -39.3 1490
) Sw JAROW TP 1.04
1.04 423 oT )%_L 161 142.9
1314 143.6 26.8 0.0 -106.6 7L50 220
BRIKER 749L eh 72 HAYTER 7
204 JARROW 7 -
142.9 828 274 || 2
-5.1 51 158 MU 28.9 =
14 05 o 1.04
1. ) 1.08 WAINWRIZ {429
362 1496 : 740
EDGERTO7 I -32.9 7
1;‘0232 483 268 © 104
i AN7 .
103 e 814 TUCUM 219 194
142.3 : KILRY TP KLLLARN7
-26.6 swW : 5
-50.1 51.0 ( 45.0 8
i 23 24.1 o
) - 694
141.0 sw ‘
74 __K 16.8 |
87 METIS647 ) 821 \ € |
oo METIS644 F‘ 510 749L “ 517 ! g \
HANSMAN7 4.1 S— 23.9 | S !
o : 102 ! o \
1427 0.0 0.0 93 1409 47oaLTAP 1408 | 9 !
0.1 0.0 g 809 = | o !
e ' 53 EXPRESTP & |73 ‘ a |
Q © | GHARDIST? |
648 108 —— —— — 33 W I( ‘ ° |86
1403 HANSMANS 2568 ‘ 75 167 = 287 |\ 3 | PROVOST?
PAINTRT4 HUGHEND 103 g
37.0 - — — 130 ] 280 142.2 \ o | o
4074 | o
o METIS649 ‘ 874 94 [ 1-1;:-4 o  HRTEXPT | 711 g
. . L. D
2562 . L T15AL TP 139.2 —16. ‘ -14.9 J 19.75 ;3
4 4‘-[ - 4U 1.00 ' 1.03 84 3
1376 142.0
1.03 1.04 1.03 90.7
257 142.9 142.0 —
92.7 Y
38 1471 : 1.03
-3 MONITOR? 19419 141.6
PEMUKN3
-54.8 1
1425
;5%7_8 EYRE_TAP o4 80
. sw
I -33.7 144.2 34.2 S ( =
I 79 6.1 211 | '
-33.6 33.7 1.07
1410 :
95 oo | CURR_TAP 147.9
12.4 124
1.05 °
145.1 47
1.05 % 1.07
144.3 147.9 1477

>

7.0

1.04
26.1

Provost Area Reliability
Project 1782
2020 SP

P1782 POST-CONNECTION - DIAGRAM A3-12
N-1: METISKOW 648S 138/25 KV TRANSFORMER
MON, JAN 22 2018 15:48

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate A
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7 I1R3IYS7H o
257 7L42 256 KiTscotr )l S 359 50 4
: = | 250 -17.0 1324 766 14.9
-34.6 34.4 7LA65_T_TAP BAUERTAP
7L14 10.9 -10.9
sw |— — — —— 31 3.1 ®
W )}__ = 5.9 57 1os
)’—T -45.4 0.0 ( o7 0.5 -3. -69.5 1.04 7L129 71.0 144.0
PUCTAPT o0 1.04 %FfALO? 10" e
- 1491 143.9 143.9
450  46.1 105 o v g 86
30.8 -30.4 145.1 -36.8 1490
) SW JAROW TP 1.04
105 512 - ) 0.0 Ty 143.1
1314 144.6 20.9 0.0 1035 7L50 220
BRIKER1 749L a7 72 HAYTER 7
84 JARROW 7 o ﬁ!i\ZYOTER .
I 143.2 -79.4 275 || 3 os
5.1 51 297 154 N 104 27.4 £ .
14 05 1.08 WAINWRIZ 1433
362 1494 I 16.0
EDGERTO7 -33.1 254
1.04 483 253 K 104
143.3 TUCUMAN7 :
1.04 814 219 143.2 1.05
143.4 53.3 KILRY TP KILLARN7 %62 450
286 Sw by HAYTER19
-59.6 60.9 ( 244 3
i 25.4 15.62
%2 R TR
142.4 - 21.2
74 ——‘SW ( { 0.4 | \ﬁg
87 METIS647 -32.7 - !
| = o102
649 METIS644 66.8 -65.7 4.9 i g . 1410
HANSMAN7 231 240 o ——1 2.6 103 : g i
; 861 ; 2
1427 50.4 -50.4 ;J:g -50.4 142.5 472ALTAP 09 142.2 i g :
> 8 < 3
227 225 ~ 24.3 | o073
EXPRESTP ©
g 3 28.2 " ":}go\ll'\’DIS“W | g |
648 1.0% 8.8 . ( [1] : 86
1403 HANSMAN9 256.8 75 5 @ 50 | ! @ | PROVOST?
PAINTRT4 51.2 -51.2 HUGHEND 1.04 o
48.8 o4 24 -152 | 0.2 14%0 \ o | - 4086
. 4074 -12. | o 2 PROVOSTY
i METIS649 874 04 [ 1'2-3 ) HRT EXP7 | 114 ! g
256.2 T1SALTP 142.4 ———o | A6 || 198 3 196 {>
1.04 ' 1.04 8.4 \8 7.0
142.9 143.0
1.04 1.04 311
142.9 143.0 : ;@?‘1‘
1471 -6.8 102 .
MONITOR7 19419 1414
PEMUKN3
-54.1 [l
1425
. EYRE_TAP Lo 23
: sw
I -33.0 142.9 335 swo | ( = (
I -13.3 1.6 210 |
-32.9 33.0
i,
-14.9 14.5 I CURR_TAP :
104 12.4 124 °
144.0 4 -47
1.04 % 1.07
143.0 147.4 1472

Provost Area Reliability
Project 1782
2020 SP

P1782 POST-CONNECTION - DIAGRAM A3-13
N-1: 7L14 KITSCOTY 705S TO HILL 751S
MON, JAN 22 2018 15:48

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate A
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7 I1F§IYS7H o
KITSCOT7 | SW 28.9 -284 g
7L42
| 262 8.1 1324 766 48
7LAB5_T_TAP
w 256 7L14 26.2 , , 27 27 -- BAUERTAP
W )}—_51 - 409 418 | ;195’ :’2‘5 43 45 106
) -0.0 e i_{ ( 2T ' e -82.0 1o 7L129 84.3 e,
862 0.0 110 79 &0 61.3
PV-TAP7 BUFFALO7
192 194 1491 152.3 3YGRA 1475
1.12 BAT. RV7 |
3.9 23 154.8 -54.8 1490
SW JAROW TP 1.06
0.98 245 - ) 0.0 ) Ty 1456
1314 1356 29 0.0 175 7L50 220
BRIKER1 749L S 2 72 HAYTER 7
s JARROW 7 o 4220
; ) 145.0 -87.4 a7 || 3 ":)AYTER 9
-5. 5. 2 5
14 06 1.08 \2/\?Z|N\fvi‘|t7 "o o
362 149.7 144.2 100
EDGERTO7 I -40.3 207
(1)-39699 483 331 & 104 '
' 0.99 949 814 TUCUMAN7 219 1442 104
137.1 - KILRY TP K%?RN7 26.0 229
07 SW ' = HAYTER19
312 315 ( 19.6 3
LI >
71 vy = _______ . 65
139.5 sw 2]
74 __K 54
87 METIS647 -32.1 ‘ 2 |
649 METIS644 418 414 9.9 9 ! g | i
HANSMAN7 15 09 25 ——1 16 | S ! 258
1 1.02 | ) ‘
N 1411 861 141.0 [ 3
1427 39.6 -39.6 N -39.6 472ALTAP ‘ g I
09 |
-14.7 14.6 ~ 15.7 8 S]wrs o
g 3 336 EXPRESTP &l oharpisT? | a |
648 1.0% 3.1 2.6 Sw | E ! 86
1403 HANSMAN9 256.8 : 75 s @ 250 \( \ @ I PROVOST7
PAINTRT4 42.4 -42.4 HUGHEND 1.04 | o |
39.3 o7 08 205 [ 55 14%0 \ o | 4086
: 4074 oo 3 PROVOST9
YA METIS649 874 62 [ -132 HRT EXP7 | o 6.2 3
107 3 715AL TP 1.03 2. 8
256.2 6.5 142.0 — \ ‘ 3.1J 19.76 3 19.6
99 1.03 16 T T >
: 1.04 8.4 \63 7.0
1422 143.0
1.02 1.03 1.04 25.9
256 142.3 143.0 49 1.04
26.1 259
1471 115 102 :
104 MONITOR? 19419 1406
PEMUKN3 :
1425 =2 i
1.07 -
256.8 EYRE_TAP Lo 1.5
: swW
I -29.6 142.2 30.0 swo | ( = (
I 7.1 15.3 209 | ’
-29.5 296
1.07
141
87 182 | SURR TP 1472
12.4 124 -
1.04 PY
143.4 -
1.03 1'% T o
142.3 1471 146.9

Provost Area Reliability
Project 1782
2020 SP

P1782 POST-CONNECTION - DIAGRAM A3-14
N-1: 7L42 HILL 751S TO LLOYDMINSTER 716S
MON, JAN 22 2018 15:49

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate A
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7 |1£|YS7H o7
KITSCOT7 l SwW 21.5 -21.1 [
243 TLA2 244 ) [
2 i 247 14.0 1324 766 10.7
-2, : 7LA65_T_TAP
-50.0 7L14 51.0 58 58 -'- BAUERTAP

W 54.1 4
sw ) 485 = 326 323 | 3‘: - :g - 0.1 o 0 tos 1oa
) -0.0 - i_{ ( 2T I . s -91.8 104 7L129 94.5 s
862 0.0 79 618 57.0

PV-TAP7 108 BYEFALO7 104
N - 1491 144.1 143.1
5.1 5.1 105 o vy g
17 05 145.0 -49.5 1490
0.0 ) SW JAROW TP 1.03
1.05 : B 14138
2T )%—_ 15.9
1314 144.7 0.0 -128.1 7L50 220
BRIKER1 749L w0 T 72 HAYTER 7
L85 JARROW 7 - 4220
-5. . 3 X
4 05 108 \2/\?Z|N\:vi?7 " 03 325
362 1495 1418 54
EDGERTO7 I -46.3 -
21.3
12&54 ’ﬂ 483 4 B0
' 1.05 ‘ AR TUCUMANT 210 RNT 141.8 1.05
1445 L 262 4500
SwW ( 20.1 3 HAYTER19
e — >
103 e e 15,63 3
1417 .
sw = 212 \ﬁg
74 326 M
87 METIS647 : | = o1
649 METIS644 154 154 15.4 | £ 1408
HANSMAN7 40 27 0 ——1 16 103 ! g i
; 861 ; 2
1427 29.1 29.1 13 200 1422 o ALTAP 142.0 i g |
09 |
7.4 173 ~ 17.9 8 9 o7 o
EXPRESTP « | %
g 3 403 < | ®HARDIST? | a |
648 1.0%F 57 -9.1 s sSWo| ( | o e
1403 HANSMAN9 256.8 75 55 a5 | | @ | PROVOST7
PAINTRT4 333 -33.3 HUGHEND 1.03 o
29.4 o1 o1 271 0 122 14%8 \ o | 4086
: 4074 oo 3 PROVOST9
Yod METIS649 874 68 [ -138 HRTEXP7 | o 0.8 ! 3
107 3 715AL TP 1.03 -2.9 : 8
256.2 6.5 142.0 —_—0 ‘ 2.5J 19.76 3 19.6
99 -1.6 — e — >
1.03 1.03 8.4 \63 7.0
142.5 142.7
103 1.03 1.03 204
256 142.5 142.7 ey 1.04
20.6
1471 -10.9 102 26.0
96 .
MONITOR? 19419 e
PEMUKN3 :
i -46.2 x
1.07 g
256.8 EYRE_TAP 21
1.03
swW
I 252 1425 25.6 S ( 50 (
I -17.8 15.9 209 | ’
-25.1 252
1.07
141
-19.4 19.0 I CUF?R TAP 147.2
12.4 124 -
1.04 ®
1436 -
1.03 1'% T o
1425 147.1 146.9
Provost Area Reliability P1782 PRE-CONNECTION - DIAGRAM A3-15 AN
Proiect 1782 N-1: EDGERTON 899S 138/25 KV TRANSFORMER Equipment - MW/Mvar
) MON, JAN 22 2018 15:49 100.0%Rate A
1.1250V 0.899UV
2020 SP kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7 I1£|7S7HC
sw 19.1 -18.8 7
KITSCOT7? [ [
-30.7 7L42 30.8 i
= 22 243 154 1324 766 12
-1 . 7LAB5_T_TAP
s -56.4 7L14 57.7 83 83 o -- BAUERTAP
) Sw N—W 314 305 | foof 23‘: 038 07 o 1o
200 ' i_{ ( T ' cgp®e. e B 9.7 142.9
862 00 1.03 79 198 58
115  -115 PV-TAPT 1491 142.0 BUERALO7 1419
1.03 BAT.RV7 |
22 0.2 1425 -48.0 1490
SW JAROW TP 1.02
103 6.3 - ) 0.0 ) o TE; 140.7
1314 142.1 07 0.0 1305 7L50 220
BRIKER1 749L Y 72 HAYTER 7
282 JARROW 7 o 4220
140.7 -94.0 419 I § HAYTER 9
5.1 5.1 —1 T 2 0.5
-4 0.6 1.08 VAN 02
362 1494 141.2 20.9
EDGERTO7 -47.5 7
1.03 483 206 &
1415 103 814 TUCUMAN7 219 102 104
1416 KILRY TP KILLARN7 : 25.9 -
( 208 b HAYTER19
- g
16 65
sw al
g —( =2
87 METIS647 -31. | - |
METIS644 | s
649 g | X
HANSMAN? — — — | £ | 257
1.03 861 1.02 | ° ‘
1427 29.0 -29.0 13 200 1422 o ALTAP 140.1 i g |
09 |
-15.6 15.5 . 16.1 g L [ o
EXPRESTP o | 3
g 3 405 < | CHARDIST? | a |
648 1.0%F 24 93 s SW |< | 3 e
1403 HANSMAN9 256.8 75 138 85 | | @ | PROVOST?
PAINTRT4 18.1 -18.1 HUGHEND 1;10237 o
29.6 %00 o7 210 273 § 123 37 | 2 | @ PROVOSTS
227 METIS649 874 71 [ 144 HRT EXP7 | o 163 ! 3
107 715AL TP 1.03 2.9 | : 8
256.2 N 6.5 141.9 —_—0 ‘ 2.4J 19.75 3 19.6
99 16 oo T >
1.03 1.03 8.4 \63 7.0
142.3 142.6
1.02 1.03 1.03 6.0
6 142.3 142.6 -50. 1.03
36.3 s s
10.0 1471 o 1.02 ’
: MONITOR7 19419 1204
PEMUKN3
-46.5 |
1.07 1425 g
256.8 EYRE_TAP o 26
; sw
I -25.5 1423 25.9 S ( = (
I -18.3 16.4 209 | ’
-25.4 255
1.07
1410
-19.9 19.4 I CURR_TAP 1471
124 124
1.04 PY
1434 -
1.03 1'% T o
142.4 1471 146.8

Provost Area Reliability
Project 1782
2020 SP

P1782 POST-CONNECTION - DIAGRAM A3-16
N-1: 749L METISKOW 648S TO EDGERTON 899S/KILLARNEY LAKE 2673
MON, JAN 22 2018 15:50

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate A
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7? I1R3IYS7H o
KITSCOT? | sw 231 227 g
-19.2 7L42 19.3
= =2 | 249 134 1324 766 101
-3. : 7LA65_T_TAP
w 449 7L14 457 \ 3.9 39 o -- BAUERTAP
sw N—T 317 318 | ;18“‘8 :?‘2 0.4 05 1oa
) 0.0 o i{( 2T ’ e -89.6 1.04 7L129 92.2 s
862 00 1.05 79 104" 70
PV-TAP7 1491 1452 BUERALO7 1437
— 1.06 BAT. RV7 | :
‘ 146.2 49.7 1490
SW JAROW TP 1.03
0.0
1.06 oT )F_ 16.0 142.4
1314 145.9 0.0 1257 7L50 220
BRIKER1 749L 13— 72 HAYTER 7
243 JARROW 7 - 4220
‘ 142.1 -91.4 394 || 8 ":JAYTER 9
[ .5
‘ e 4‘ 108 207 189 B o -32.7
. WAINWRI7
362 1495 142.2 65
EDGERTO7 I -45.0 -
21.1
1210233 483 306 M 103
' 1.03 814 TUCUMANT 219 142.2 1.05
142.4 KILRY TP KILLARN7 262 40
sw -
63 63 ( 200 3 HAYTER19
LI >
K 4 g @2 r©r e 15,63 3
141.6 swW = 21.2 3
74 ——‘ ( -4.7 i,
87 METIS647 525 ‘ = | 102
649 METIS644 207 -206 143 43 ! o , 1405
HANSMAN7 a5 23 - ) e | g_ |
' : 87 : 1.03 | ) ‘
N 1420 861 14138 [ 3
1427 31.2 -31.2 N -31.1 472ALTAP ‘ g |
09 |
-16.9 16.7 ~ 17.5 ° ©lo73 o
EXPRESTP o |2
g 3 38.9 = | CHARDIST? | a |
648 1.0 oY 7.8 s sSWo| ( | o "
1403 HANSMAN9 256.8 75 53 a5 | | @ | PROVOST?
PAINTRT4 35.1 -35.1 HUGHEND 103 g
31.4 o3 o3 258 ] 108 1428 | o ‘ 4086
: 4074 oo 3 PROVOST9
Yid METIS649 874 67 [ -136 HRTEXP7 | o 1.9 3
190 Y 715AL TP 103 2. 2
256.2 6.5 142.0 —0 | 26 || 1978 3 19.6
99 -1.6 oo 0T >
1.03 1.03 8.4 \63 7.0
142.4 142.8
1.02 1.03 1.03 o5
6 142.4 142.8 <l 1.04
217 B
1471 -11.0 102 |
98 MONITOR? 19419 1110
PEMUKN3 :
-47.0 [l
1.07 1425 g
256.8 EYRE_TAP Lo 2.0
; sw
I -26.1 1424 26.4 S ( 50 (
I 7.7 15.8 209 | ’
-25.9 26.1
1.07
141
193 188 | SURR TP 147.2
12.4 12.4 -
1.04 °
1435 -
1.03 1'% T o
142.5 1471 146.9

Provost Area Reliability
Project 1782
2020 SP

P1782 POST-CONNECTION - DIAGRAM A3-17
N-1: 749L/7L749 EDGERTON 899S TO LLOYDMINSTER 716S
MON, JAN 22 2018 15:51

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate A
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7 I1R3IYS7I_I o
KITSCOT7 SW 5.2 S1 g
60.5 7L42 -60.1
w53 5o -24.8 -6.9 1324 766 2.9
-55. : 7LAB5_T_TAP
w 34.4 7L14 -33.9 -26.1 26.1 ° - BAUERTAP
SW N—W 242 235 || 3203‘89 'zg'g 13.3 S 10s
) -0.0 o i_J ( 2T e . 31.2 104 7L129 -31.0 s
gg/ZTAW °0 103 éiJggALm 18 e
798 834 ) 1491 141.7 BUE 1434
1.02 BAT. RV7 |
515 -454 141.0 12.0 1490
SW JAROW TP 1.04
1.02 885 o7 ) 00 ) 6.3 143.1
140.4 44.8 ! 0.0 7L50
1314 ‘ 220
BRIKER1 4oL —_— e = 72 HAYTER 7
| 1.04 JARROW 7 4220
\ 1434 § HAYTER 9
5.1 5.1 | _ Y — — — _ — — 2 0.5
297 1.04
14 06 ! 1.08 WAINWRI7 ;
‘ 362 1494 143.5 23.6
‘ EDGERTO7 I -5.6 z
| 25.0
1.30817 | 483 20 H 101
. | .
1.01 | 048 814 TUCUMANT 219 138.7 1.04
138.9 L 940 KILRY TP KH,\;.ARN7 26.0
-34.5 SW — = {ERATER19
-100.9 104.4 ( 242 3
N 26.2 st
139.2 sw [ — LA
74 __Q ( 0.9 |
87 METIS647 -32.0 ‘ 2 |
649 METIS644 104.1-101.7 2.7 ! g | i
HANSMAN7 206 243 1 19 — EXIL B ! s i 258
} 3 ] 1408 861 140.7 | S
1427 64.6 64.6 N 64.5 472ALTAP ‘ g I
09 |
-16.5 16.4 ~ 19.0 8 9lors o
EXPRESTP o |
g 3 15.3 & | SHARDIST? | a |
648 1082 5o 156 & SW |< | 3 |86
1403 HANSMAN9 256.8 75 o3 a7 | | @ | PROVOST?
PAINTRT4 61.4 614 HUGHEND 1.03 o
60.4 67 68 24 [ -126 14%3 \ o | 4086
: 4074 -1e. | 3 PROVOST9
it METIS649 874 68 [ -0 HRTEXP7 & o1 g
; W0 715AL TP 1.03 2.9 S
256.2 6.5 1417 — | 09 | F 1978 3 19.6
99 16 e 7 >
1.03 1.03 8.4 \63 7.0
142.4 142.2
1.02 1.03 1.03 387
25.6 142.4 142.2 o 1.04
39.1 259
1471 75 102 K
68 MONITOR7 19419 1206
PEMUKN3 :
-58.5 1
1.07 1425
256.8 EYRE_TAP Lo 16
: sw
I -37.3 1424 37.9 swo | ( = (
I 137 123 209 | ’
-37.1 37.3
1.07
141
152 148 | SURR TP 1474
124 124 =
1.04 PY
1436 -
1.03 1‘.‘0% 47 1.07
142.5 147.3 147 1

Provost Area Reliability
Project 1782
2020 SP

P1782 POST-CONNECTION - DIAGRAM A3-18
N-1: 7L50 BUFFALO CREEK 526S TO BATTLE RIVER 757S
MON, JAN 22 2018 15:51

Bus - Voltage (kV/pu)

Branch - MW/Mvar

Equipment - MW/Mvar

100.0%Rate A

1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7 I1R3IYS7H o
KITSCOT7 | SW 1.7 -116 g
56.9 7L42 -56.5
— — | 247 -10.3 1324 766 6.5
-52. . 7LAB5_T_TAP
w 30.9 7L14 305 o . 187 18.7 ° - - BAUERTAP
Sw N—W 208 0 '13'2 8.2 B I 1oa
) -0.0 e i_{ ( 2T I e . 14.1 104 7L129 141 i
g?/ZTAP7 °0 103 g%FFALO? 1104 !
762 795 - Lo 1491 141.8 143.0
. BAT. RV7 -
483 431 141.2 ‘ 1490
Sw JAROW TP 1.03
1.02 -84.6 oT ) 0.0 )l_ 142.4
140.7 425 0.0 7L50
1314 220
BRIKER1 749L N — 72 HAYTER 7
1.04 JARROW 7 o 4220
; ; 143.4 -18.6 186 || 3 ":JAYTER 9
5. 5. 90 o -9.0 = a
14 06 1.08 VAN 5
362 149.2 1455 22.7
EDGERTO7 I 13.0 -
25.0
1.30912 483 70 H 105
: 1.01 %0 814 TUCUMAN? 219 145.4 1.04
139.3 - KILRY TP KH&.@RN7 26.0 229
-33.5 SW ' = HAYTER19
-96.3 99.5 ( 242 3
24 25.9 st
139.6 sw ”*”*"mﬁ
74 —-‘_32 , ( 0.8,
87 METIS647 : ‘ « |
649 METIS644 999 -97.7 -1.8 ! g | i
HANSMAN7 208 241 1 18 ——1 3.0 102 ! g i 2538
} 3 ] 1410 861 141.0 | S
1427 61.8 61.8 N 61.7 472ALTAP ‘ g I
09 |
-17.9 17.8 ~ 20.2 o < | <73 o
EXPRESTP S| &
g 3 132 ¥ |SHARDIST? a |
648 1.0%F 40 17.7 & SW |< | o e
1403 HANSMAN9 256.8 75 o 50 | | @ | PROVOST7
PAINTRT4 58.0 -58.0 HUGHEND 1.04 o
54.9 5o 59 03 [ -147 14%9 \ o | 4086
: 4074 oo 3 PROVOST9
24 METIS649 874 50 [ -20 HRTEXP7 | o 182 ! 3
107 L 715AL TP 1.03 -2.9 3
256.2 6.5 142.1 —0 | A0 || 1978 3 19.6
99 1.6 Lo T >
1.03 1.04 8.4 \63 7.0
1425 1429
258 1.03 1.04 76
- 142.5 142.9 . 1.04
38.2 259
1471 7.4 102 :
6.7 MONITOR? 19419 1108
PEMUKN3 :
-56.8 1
1.07 1425
256.8 EYRE_TAP Lo 15
: swW
I -35.6 142.5 36.2 S ( = (
I -13.9 12.4 209 | ’
-35.5 356
1.07
141
-15.4 15.0 I CU'gR TAP 147.4
12.4 124 -
1.04 PY
1437 -
1.03 1‘.‘0% 47 1.07
142.6 147.3 147 1
Provost Area Reliability P1782 PRE-CONNECTION - DIAGRAM A3-19 AN
Proiect 1782 N-1: BUFFALO CREEK 526S 138/25 KV TRANSFORMER Equipment - MW/Mvar
) MON, JAN 22 2018 15:51 100.0%Rate A
1.1250V 0.899UV
2020 SP kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7? I1R3IYS7H o
KITSCOT? | sw 16.8 166 g
535 7L42 -53.1 [
53.2 53.6 254 8.0 1324 766 4.1
-53. : 7LA65_T_TAP
w 275 7L14 27.2 " ) 12.8 128 o - - BAUERTAP
SW N—_ 204 192 |—u 236 9.0 92 (
) ’__ 443 0.0 197 16.9 1.05 7L129 1.05
00 __KZT - a2 S 145.0
gg/ZTAP7 ° 0 g%FFALO? 108
728 758 - 10s 1491 144.0 1453
. BAT. RV7 -
494 448 143.3 1490
JAROW TP 1.04
1.03 -80.9 oT ) 0.0 143.4
1314 142.7 442 0.0 7L50 220
BRIKER1 749L 72 HAYTER 7
JARROW 7 - 4220
; ; -28.5 -11.5 I 2 ":)AYTER 9
-5. 5, 2 5
1.4 06 1.08 \2/\?A7INV;I(;-I/7 " 1os o
362 1494 1465 22.0
EDGERTO7 I 59 256
1;‘0028 483 131 K 106
' 1.02 814 TUCUMAN7 219 146.5 104
141.0 86.0 KILRY TP KILLARN7 26.1
-36.1 sw : -
03 053 ( 248 3 HAYTER19
,,,,,,,,,,,,,,,,,,,,,,, z
37 -29.0 s 62
1405 sw ‘
g 5 ( =3
87 METIS647 : | « ‘
649 METIS644 962 -94.2 1.1 ! g | 4
HANSMAN7 238 269 I 22 B— | 34 102 ! s i 25.9
. kN . 1415 861 1414 | =
1427 60.7 60.7 N 60.6 472ALTAP ‘ g I
> 809 © !
202 20.0 5 3 224 EXPRESTP o |73 ‘ a |
g 15.1 % |QHARDIST? | p
o8 . — 157 L sw |< | o 86
1403 HANSMAN9 256.8 75 27 CTYE | @ PROVOST?
PAINTRT4 57.3 573 HUGHEND 1.04 o ‘
54.6 39 0 22 [ -128 14%2 \ o | 4086
: 4074 14 | 3 PROVOST9
i METIS649 874 39 [ 34 HRT EXP7 | o 17.5 | 2
; 715AL TP 1.03 2. S
256.2 142.3 ———o | 16 | F 1978 3 19.6
103 ' 1.04 84 3 7.0
142.7 143.1
1.03 1.04 371
142.7 143.1 37 1.04
375 oo 260
1471 s 1.02 '
6.0 MONITOR? toate 1410
-56.5 UKNS
1.07 1425
256.8 EYRE_TAP Lo 22
: sw
I -35.4 142.7 35.9 swWo | ( e (
I -13.3 1.7 210 | ’
-35.2 354
1.07
1410
-14.8 14.4 I CURR_TAP 147.4
12.4 12.4
1.04 PY
143.8 -
1.03 1'% YT o
142.8 147.4 147.2

Bus - Voltage (kV/pu)

Branch - MW/Mvar

Equipment - MW/Mvar

100.0%Rate A

1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000

Provost Area Reliability
Project 1782
2020 SP

P1782 POST-CONNECTION - DIAGRAM A3-20
N-1: 7L129 BUFFALO CREEK 526S TO VERMILION 710S
MON, JAN 22 2018 15:52




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7 I1R3IYS7H o
21 7142 21 KITSCOT? ) [ SW -29.0 29.7 g
: 5 0'9 | -26.0 17.6 1324 766 20.3
: -0. 7LA65_T_TAP
w 277 7L14 28.0 » s 227 22.7 ° - - BAUERTAP
sw N—T 103 RN 1‘: - ?4‘0 106 q07 106
) 204 - i_‘( oT : -14. 03 106 7L129 03 108
gg/ZTAP7 ° 108 ég FFALO7 ifob °e
171 173 . 1.06 1491 146.7 . YA 146.9
. BAT. RV7
162 -18.0 146.5 -4.2 1490
SW JAROW TP 1.06
106 225 - ) 0.0 ) 70 146.6
1314 146.5 175 0.0 -30.6 7L50 220
BRIKER1 749L — 72 HAYTER 7
186 JARROW 7 - 4220
o o1 146.7 -40.9 99 | 8 ":JA;TER 9
5. ) 5 )
-4 0.5 1.09 \2/\?A7INW?I)'\;I27 " 1os e
362 149.9 146.4 55
EDGERTO7 I 4.3 -
17.1
1210553 483 129 H 106
' 1.05 99 814 TUCUMAN7 219 146.4 104
145.4 : KILRY TP KILLARN7 26.1
-19.7 sw : <
-29.3 29.6 ( 15.9 e HAYTER19
8
S 186 1342 g O
1.04 S 209 >
143.9 >y 21 56 3
74 __K 69 | X
87 METIS647 332 ‘ = o103 O 134
649 METIS644 547 -539 24.3 ! g ;49 AR
HANSMAN7 257 260 o | 64 tos \ s i 26.2
i . ! )
861 o
1427 482 48.2 13 s 1434 o ALTAP 143.2 i g |
09 |
-28.3 28.1 ~ 30.0 2 Sl<73 o
EXPRESTP & |5
g 3 16.9 &|SHArRDIST? a ‘
648 1.0% 144 139 | sw | o | sg
1403 HANSMAN9 256.8 . 75 I RETTY \( | @ | PROVOST?
PAINTRT4 301 -30.1 HUGHEND 1.04 ! ey ‘
61.2 210 o4 211 40 | 110 1434 | o \ . 4086
| " -21. PROVOSTY
Y METIS649 874 54 [ 16 HRT EXP7 | B g N
107 715AL TP 1.03 29 5
256.8 142.8 @ | 86 || 197 3 196
1.04 ‘ 1.04 8.4 \8 7.0
143.4 143.3
1.03 1.04 1.04 -40.7
41 25.8 143.4 143.3 . 1.03
0.9 1471 0.2 103 258
: MONITOR? 19419 1421
PEMUKN3
1425 -44.6 [l
1.07 -
256.8 EYRE_TAP o 45
; swW
I -23.6 143.4 24.0 S ( = (
I 20.7 18.7 212 | ’
235 236
1.08
1410
223 21.8 I CURR_TAP 148.4
12.4 124
1.05 PY
1445 -
1.04 1‘.‘0% 4.7 1.07
143.4 148.3 1481

Provost Area Reliability
Project 1782
2020 SP

P1782 POST-CONNECTION - DIAGRAM A3-21

N-0: NORMAL OPERATION
THU, JAN 25 2018 17:50

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate A
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1357 VERMILO? I1§|7S7H o
KITSCOT? | sw -32.4 332 g
149  TL42 14.9 [
102 107 259 189 1324 766 213
} -10. 7LA65_T_TAP
w -40.5 7L14 411 s \ 270 20 _T_ BAUERTAP
sw ) }—_20 = 20.1 209 | '20; 2:’: 125 27 . 105
) -20.5 ’ gg ( 2T ' ’ '85'8 P :: 1255
862 : 1.06 79 66 -
43 a4 g PVTAPT 1491 14656 BYFFALO7 1465
: : 1.06 BAT. RV7 —
6.5 8.8 146.8 -8.2 1490
swW JAROW TP 1.06
1.06 95 o7 )%_L ) 16.9 146.1
1314 146.9 83 0.0 .36.9 7L50 220
BRIKER1 749L | 5 72 HAYTER 7
£86 JARROW 7 - 4220
146.2 452 7.9 I S HAYTER 9
5.1 5.1 23 U 7.3 = 05
-1.4 05 1.08 \2/\?A7INWRI7 106
362 1496 145.8 373
EDGERTO7 | 23 352
1.06 483 153 K
146.1 106 814 TUCUMAN7 219 e 106
146.2 9.6 KILRY TP l&l%./i\RN7 ' 26.4 229
-11.4 SW - <
15.9 16.0 ( 35.0 3 HAYTER19
TR -108 1343 3 O
145.2 sw { 'ZZT 56 \8
74 _{ ( 9
87 METIS647 10 -33.9 ‘ = | 1oa O 134
649 METIS644 P -16.0 749L "~ 161 i g 1434 0%
HANSMAN7 ‘ 0 | 120 . | g i 265
! 1450 861 144.7 ! 3
1427 0.0 0.0 > 4T2ALTAP g !
0.1 0.0 ¢ 809 = \ 2 |
: : 5 3 EXPRESTP 3 |o/3 ! o |
g ¥ | SHARDIST? =
648 108 —_— —— — 313 L sw |< | S 86
1403 HANSMAN9 2568 ‘ 75 167 = 287 | 4 PROVOST?
PAINTRT4 HUGHEND 103 ! g |
499 - — — — — —‘ 130 [ -280 145%2 \ ° ‘ 4086
4074 | 2 PROVOST9
7235 METIS649 874 94 [ -164 HRTEXP7 | & g 8
; W 715AL TP 1.01 2. S
256.6 139.2 —_— ‘ -23.8J 1975 3 19.6
99<]» 1.6 oo T > {>
- 1.00 1.03 8.4 \63 7.0
137.7 142.0
1.03 1.04 1.03 82.8
25.8 143.4 142.0 o 1.05
845
1471 154 1.04 %2
134 MONITOR? 19419 1437
452 . PEMUKN3
107 1425
2568 EYRE_TAP Lo 4.2
: sw
I 24.4 1454 24.6 S ( 00 (
I 125 10.3 214 | ’
243 24.4
1.08
1410
-14.3 13.7 I CURR TAP 149.1
12.4 12.4 -
1.06 °
146.3 -
1.05 18 46 o
145.5 149.1 148.9

Provost Area Reliability
Project 1782
2020 SP

P1782 POST-CONNECTION - DIAGRAM A3-22
N-1: METISKOW 648S 138/25 KV TRANSFORMER
THU, JAN 25 2018 17:51

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate A
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7 I1£|7S7H o
KITSCOT? | sw -22.8 233 g
25.7 7L42 25,6 [
o i 263 15.4 1324 766 -187
-8. . 7LAB5_T_TAP
7L14 14.6 14.6 - - BAUERTAP
Sw )FSL 3 A 75 77 °
’__ -19.1 05 35 ) ’ 1.07 ) 1.06
) -19.1 i—‘ ( 2T 146 1477 71129 14.6 146.4
g?/ZTAP7 o0 107 éngFFALm gud >
449 459 - 1491 147.7 BYE 147.7
1.03 BAT. RV7 |
23.6 -23.4 141.8 06 1490
sw JAROW TP 1.07
1.03 -51.0 o7 )%_L ) 7.2 147.2
1314 141.9 229 0.0 -16.4 7L50 220
BRIKER1 749L 2 72 HAYTER 7
B o 2
147.3 -33.9 74 | S
5.1 5.1 TE Y > 0.5
14 06 1.09 \2/\?A7INWRI7 108
362 149.9 146.8 1.9
EDGERTO7 I 1.8 5
1;‘0123 483 106 = 106
' 1.03 814 TUCUMAN7 219 146.8 104
1415 52.9 KILRY TP }g%ARm 260 450,
-21.9 SwW - <
59.2 60.4 ( 15.7 g HAYTER1T9
s 18.9 1343 g O
141.7 --— - - — =263 >
. SW 5.6
74 __K { 6.7 \ﬁg
87 METIS647 827 ‘ = o102 O 134
649 METIS644 80.8 -79.3 18.9 8.9 ! 2 o 1412 A%
HANSMAN7 a2 260 rx | 61 103 ! g i 26.1
; 861 ; 2
1427 58.7 -58.7 y:g 586 1424 o ALTAP 142.3 i g |
> 09 |
252 25.0 5 3 27.4 EXPRESTP =]273 ‘ a |
g 105 % |QHARDIST? |
648 102 6a 20.5 SW ) | 3 I 86
1403 HANSMAN9 256.8 k 75 T ETY \( | @ I PROVOST7
PAINTRT4 39.2 -39.2 HUGHEND 1.04 g |
71.0 551 51 25 [ 174 14%3 \ o | 4086
: 4074 s 2 PROVOST9
i METIS649 874 74 106% ”o HRT EXP7 | & 25 &
. . L. (=)
256.8 TISAL TP 142.6 ———o | 82 || 198 3 196
1.04 ' 1.04 8.4 \8 7.0
143.1 1432
1.04 1.04 462
143.1 143.2 . 1.03
46.7
0.2 258
03 1471 1.03
- MONITOR?7 19419 141.6
PEMUKN3
-49.0 ]
1.07 1425 -
2568 EYRE_TAP roe 41
. swW
I 28.0 143.1 28.4 S ( o0 (
I -20.1 18.3 212 | ’
27.8 28.0
1.08
1410
217 21.2 I CURR_TAP 148.4
12.4 124
1.05 PY
144.4 -
1.04 % 47 1.07
1432 148.3 148.1

Provost Area Reliability
Project 1782
2020 SP

P1782 POST-CONNECTION - DIAGRAM A3-23
N-1: 7L14 KITSCOTY 705S TO HILL 751S
THU, JAN 25 2018 17:51

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate A
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7? I1R3IYS7H o
7L42 KITSCOT? >| SW -28.5 292 g
[ EE— | 261 175 1324 766 203
7LA65_T_TAP
w -25.6 7L14 25.8 X 2 22,0 221 ° - - BAUERTAP
SW N—_ 9.4 BT 9:5 10.4 105
) ’__ 205 00 105 133 14 1.07 7L129 14 1.06
-20.3 __‘ ( 2T 1470 145.9
g?/ZTAP7 ° 108 é?éFfALO? iy >
192 195 . 1491 146.8 3UF 147.0
1.06 BAT. RV7 |
16.5 -18.2 146.7 -4.0 1490
sw JAROW TP 1.06
106 246 - ) 0.0 ) 70 146.7
1314 146.1 17.7 0.0 295 7L50 220
BRIKER1 749L | Ty 72 HAYTER 7
168 JARROW 7 - ﬁ!iZYOTER
; ) 146.8 403 105 || 8 X 9
5. 5, 207 34 B 148 & a
14 05 1.09 WANWR? 12
362 149.9 1465 a1
EDGERTO7 I 4.9 74
1.05 483 127 B 106 '
145.0 105 814 TUCUMAN7 219 1, 104
1451 251 KILRY TP KJLLARN? 26.1
-19.8 W : 3
-31.5 318 S ( 15.8 g HAYTER19
e i ) O
: - =213 >
143.7 sw { L s \ﬁg
74 __K 69 |
87 METIS647 331 ‘ = o103 O 134
649 METIS644 566 -55.8 239 i 2 148 A%
HANSMAN7 256 260 I 73 — 63 1 . 0, ‘ s i 262
1427 489 489 y\g 4838 1434 881 143.1 ! °
: . N : 472ALTAP o | [ ;
-28.1 27.9 ~ 29.8 8 2oz [
EXPRESTP o | &
g 3 165 &|SHARDIST? g ‘
648 1.0% 14.5 14.4 ® SW ‘< ‘ ® : 86
1403 HANSMAN9 256.8 75 o 52 | | @ PROVOST?
PAINTRT4 30.7 307 HUGHEND 1.04 o ‘
61.9 T 513 35 | -115 14%4 \ o | 4086
: 4074 el 2 PROVOST9
i METIS649 874 55 [ A5 HRT EXP7 | o 215 | N
; 715AL TP 1.03 2.9 S
256.8 142.8 ———o | 86 || 1975 3 19.6
1.04 ' 1.04 - 8.4 \8 7.0
143.3 143.3
103 1.04 1.04 411
s 25.8 143.4 143.3 . 1.03
: 258
09 1471 02 1.03
MONITOR? 19419 1450
440 . PEMUKN3
1.07 1425 -
256.8 EYRE_TAP 4.5
1.04
sw
I -23.9 143.4 243 S ( e (
I 20.7 18.7 212 | ’
-23.8 23.9
1.08
1410
-22.3 21.8 I CURR TAP 148.4
12.4 12.4 -
1.05 PY
1445 -
1.04 1‘.‘0% 47 1.07
143.4 148.3 148.1

Provost Area Reliability
Project 1782
2020 SP

P1782 POST-CONNECTION - DIAGRAM A3-24
N-1: 7L42 HILL 751S TO LLOYDMINSTER 716S
THU, JAN 25 2018 17:51

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate A
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7 I1§|7S7H o
KITSCOT? | sw -34.3 353 g
243 7L42 244
™ o | -26.0 211 1324 766 232
X -19. 7LAB5_T_TAP
w -50.0 7L14 50.9 » ) 296 29.6 ° - - BAUERTAP
sw N—W 29.3 293 | '258;3 2:‘3 14.8 a9 106
) -20.9 o i—‘( 2T ’ - 119 147.0 71129 12.0 145.7
g?/ZTAP7 °0 107 %FfALO? 1lo7° e
5.1 5.1 : 1491 147.6 j 147.0
1.07 BAT. RV7 |
-1.9 0.5 148.1 -10.6 1490
00 ) SW JAROW TP 1.06
1.07 oT )F_ 7.0 146.5
1314 1483 0.0 43.0 7L50 220
BRIKER1 749L | v 72 HAYTER 7
a6 JARROW 7 - 4220
. ; ‘ 146.6 471 35 I § I-(!)AYTER 9
-5. 5. 5 5
-4 0.5 1.09 \2/\?A7INW5|'\;?7 " 1os el
362 150.0 146.3 86
EDGERTO7 I -2.1 139
1210870 ( 483 159 & 106 )
' 1.07 814 TUCUMAN7 219 146.3 104
148.1 KILRY TP KJLLARN7 26.0
W - <
S ( 126 g HAYTER19
i 53
1343 O
104 T >
143.9 Sw il '3
74 __K 36 X
87 METIS647 329 ‘ = o102 O 134
649 METIS644 297 -295 29.5 ! g ;144 A9
HANSMAN7 A4 02 B e2 1 9.3 103 ! S i 26.1
3 1228 861 1426 | S
1427 375 -37.5 N -37.4 472ALTAP ‘ g |
09 |
235 234 ~ 245 8 o o
EXPRESTP 1o | =
g 3 223 & | SHARDIST? | a |
648 1.0%F 102 8.5 o SW ‘< | o e
1403 HANSMAN9 256.8 75 o4 CTYE | @ | PROVOST7
PAINTRT4 211 21.1 HUGHEND 1.04 g
51.5 %60 %1 94 I -56 14%3 \ o | 4086
: 4074 <0 2 PROVOST9
i METIS649 874 41 [ 58 HRT EXP7 | B 459 S
1o 715AL TP 103 2. 5
256.9 1425 ¢ ® | 551 197 3 196
1.04 ‘ 1.04 8.4 \8 7.0
143.0 143.3
1.04 1.04 35.6
143.0 1433 -35. 1.03
35.9
2.9 258
2.0 1471 1.03
: MONITOR? 19419 1416
PEMUKN3
i -40.7 x
1.07 K
256.8 EYRE_TAP o 74
; swW
I -19.8 143.0 20.1 S ( = (
I 235 215 212 | ’
-19.6 19.8
1.07
141
252 27 | SURR TP 148.2
12.4 124 -
1.04 PY
144.2 -
1.04 1‘.‘0% 47 1.07
143.0 148.1 1479

Provost Area Reliability
Project 1782
2020 SP

P1782 PRE-CONNECTION - DIAGRAM A3-25
N-1: EDGERTON 899S 138/25 KV TRANSFORMER
THU, JAN 25 2018 17:52

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate A
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7 I1£IYS7HC
sw -36.1 37.1 7
KITSCOT? | 1
-30.7 7L42 30.8 i
o1 04 -25.7 20.0 1324 766 -21.9
: -19. 7LAB5_T_TAP
w -56.4 7L14 57.6 , ) -31.8 31.9 ° - - BAUERTAP
sw ) — 28.6 281 | '2670(‘3 22‘1 14.1 ez iz 105
= g e | g = &
862 : 1.06 79 1% o
115 115 PV-TAP7 1491 1457 BUFFALO7 1459
: : 1.06 BAT. RV7 —
2.6 0.4 145.9 -9.6 1490
SW JAROW TP 1.06
1.06 6.3 o7 ) 00 | ) 6.8 145.6
1314 146.0 09 0.0 461 7L50 220
BRIKER1 749L | 72 HAYTER 7
£6¢ JARROW 7 - 4220
145.8 488 21 I 8 HAYTER 9
- N~
?.l 22 27 52 B 1.06 73 & o
- : 1.09 WAINWRI7 y
362 149.8 145.7 20.9
EDGERTO7 35 220
1.05 483 153 K
1454 1.05 814 TUCUMANT 219 157 1.03
145.6 KILRY TP KIpLBRN7 : 257 -
: <
( 210 3 HAYTER19
-_ Y — — 8
5o 1343 3 O
= 56
74 i_K { M7 \ﬁg
87 METIS647 -32.1 ‘ = | 101 O 13.4
s METIS644 | o | 1399 48
HANSMAN? E— — — \ g w 258
. 1.04 861 1.02 | o ‘
1427 37.6 -37.6 ‘g -37.5 143.4 472ALTAP 09 140.8 i g :
-20.9 20.8 ~ 21.9 o ©lo73 [
EXPRESTP 1o | &
g 3 224 & | CHARDIST? | a |
648 1.0%F 57 8.5 sSWo| | o | sg
1403 HANSMAN9 256.8 : 75 s o \( @ I PROVOST7
PAINTRT4 85 85 HUGHEND 1.04 ! g |
52.0 340 390 94 | -55 14%2 \ o | 4086
: 4074 el 2 PROVOST9
e METIS649 874 07 [ 63 HRTEXP7 | B 460! N
1o 715AL TP 1.03 2.9 5
256.8 142.4 _-16. ‘ -12.0J 19.76 ;3 19.6 D
103 ' 1.04 84 3 7.0
142.7 143.1
1.03 1.04 65.7
142.8 143.1 65. 1.02
66.7 s
29 1471 36 102 |
: MONITOR? 19419 1408
PEMUKN3
1425 413 !
1.07 -
256.8 EYRE_TAP Lo 8.1
; swW
I 204 1427 20.7 S ( 50 (
I -24.1 222 211 | ’
-20.2 204
1.07
1410
-25.7 25.3 I CURR_TAP 148 1
12.4 124
1.04 PY
144.0 -
1.03 1'% T o
142.8 148.0 1478

Provost Area Reliability
Project 1782
2020 SP

THU, JAN 25 2018 17:52

P1782 POST-CONNECTION - DIAGRAM A3-26
N-1: 749L METISKOW 648S TO EDGERTON 899S/KILLARNEY LAKE 2673

Bus - Voltage (kV/pu)

Branch - MW/Mvar

Equipment - MW/Mvar

100.0%Rate A

1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7? I1F§'IYS7H o
KITSCOT7 | SW -33.0 340 g
-19.2 7L42 19.3 i
7s 75 -26.2 214 1324 766 -23.6
. -17. 7LA65_T_TAP
w -44.9 7L14 456 \ 28.0 28.0 . _T_ BAUERTAP
sw = & = s = [ My 108
) -21.2 - i—‘( 2T ’ e 9.1 147.5 7L129 9.1 146.0
862 0.0 1.08 79 1187 -12.1
PV-TAP7 1491 1484 BUFFALO7 1475
— 1.08 BAT. RV7 —
‘ 149.1 2105 1490
) swW JAROW TP 1.07
0.0
1.08 oT )F_ 741 147.0
1314 1493 0.0 402 7L50 220
BRIKER1 749L | ey 72 HAYTER 7
257 JARROW 7 - ﬁ!i\ZYOTER
147.0 45.7 s0 |l 8 os 9
f=2) .
‘ _ 4‘ 109 207 60 B o -18.0
. WAINWRI7
362 150.0 146.6 5
EDGERTO7 I -0.6 138
1210553 H 483 159 & 106
' 1.05 814 TUCUMAN7 219 146.5 104
145.4 KILRY TP K).Ig_ARN7 26.0
SW <
63 63 ( 25 g HAYTER19
iR 04 1242 3 O
142.2 T e 2
sw ‘ 6
74 T_K 35
87 METIS647 e ‘ = o102 O 134
649 METIS644 35.0 -34.7 28.4 ! 2 M2 A9
HANSMAN7 106 9.8 182 ——1 9.3 103 ! g i 26.1
R kN R 1426 861 142.4 | =
1427 39.6 39.6 N 39.5 472ALTAP ‘ g I
09 |
22.9 22.8 ~ 24.0 S <] w73 o
EXPRESTP < |2
g 3 21.0 & | SHARDIST? | a |
648 1.0%F 04 9.9 sSWo| | o | sg
1403 HANSMAN9 256.8 : 75 51 U202 \( | 2 I PROVOST7
PAINTRT4 22.9 229 HUGHEND 1.04 o ‘
53.5 %62 263 80 f§ 70 14%3 \ o | 4086
- 4074 -0 | 2 PROVOST9
7285 METIS649 874 14 [ 56 HRTEXP7 | & 470 &
; 715AL TP 1.03 -2. S
256.9 1425 ——o | B4 |1 1978 3 19.6
1.04 ' 1.04 8.4 \8 7.0
142.9 1433
1.04 1.04 6.7
37.0 142.9 143.3 o0 1.03
' -3.0 257
20 1471 1.03
: MONITOR? 19419 1415
PEMUKN3
-41.6 |
1.07 1425 K
256.8 EYRE_TAP Lo 7.3
; sw
I -20.6 142.9 210 sw |( e (
I 234 214 212 | ’
-20.5 206
1.07
141
250 246 | SURR TP 1482
12.4 12.4 -
1.04 PY
144.2 -
1.04 1‘.‘0% 47 1.07
143.0 148.1 147.9

Provost Area Reliability

Project 1782

2020 SP

P1782 POST-CONNECTION - DIAGRAM A3-27
N-1: 749L/7L749 EDGERTON 899S TO LLOYDMINSTER 716S
THU, JAN 25 2018 17:52

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate A
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7 I1R3IYS7H o
65 7L42 65 KITSCOT7 ) | SW -38.1 393 g
4 - 3'7 | 259 23.0 1324 766 245
-4. : 7LAB5_T_TAP
w -19.1 7L14 19.2 " " 354 355 ° - - BAUERTAP
sw ) }—_20 = 56 74 | ; 9‘3 10‘2 17.9 80 . 105
) ’_W - 0.0 ( oT - - 31.2 I -31.0 145.4
g?/ZTAP7 °0 1.06 gi)ggALO? 188% "
258 26.2 - 1491 146.4 216, 146.7
1.06 BAT. RV7 |
207 -22.0 146.2 12.9 1490
SW JAROW TP 1.06
106 -31.3 - ) 0.0 ) Ty a5
1314 146.1 215 0.0 7L50 ‘ 220
BRIKER1 749L - 72 HAYTER 7
1.06 JARROW 7 - 4220
146.8 B HAYTER 9
-5.1 5.1 Y — - 5 05
297 1.06
14 05 1.09 WAINWRI7 ;
362 149.8 146 4 1o
EDGERTO7 I -5.6 76
1;&59 483 20 H 101
' 1.05 324 814 TUCUMAN7 219 139.0 104
145.0 . KILRY TP KL ARN7 261
-22.9 SwW - <
384 390 ( 63 g HAYTER19
s 213 1343 3 @,
1436 sw [Ny 3
74 ——”3 , ( 73 e
87 METIS647 e ‘ = 103 O 134
oo METIS644 627 617 927 i g o147 4%
HANSMAN7 275 282 ey ——1 58 104 : g i 262
] 3 ) 1432 861 143.0 | S
1427 52.2 52.2 N 52.2 472ALTAP ‘ g I
09 |
-26.9 26.8 ~ 28.8 8 9l o7z o
EXPRESTP o |2
g 3 16.7 & | QHARDIST? | a |
648 1.0%F Y 14.2 sSWo| | o | sg
1403 HANSMAN9 256.8 : 75 Y IIETY \( | @ I PROVOST7
PAINTRT4 338 -33.8 HUGHEND 103 o ‘
— 222 4074 -22.3 38 112 14?%5 | ° | o PROVOSTY
|
i METIS649 874 94 [ 24 HRT EXP7 & 7 &
; W0 715AL TP 1.03 2.9 S
256.8 6.5 142.3 — ‘ -9A0J 19.76 3 19.6
99 1.6 Lo T >
1.04 1.03 8.4 \63 7.0
143.2 1425
1.03 1.04 1.03 424
258 143.3 142.5 - 1.03
42.8 06 258
12 1471 : 1.03 ’
: MONITOR? 19419 1419
PEMUKN3
-46.0 |
1.07 1425 -
256.8 EYRE_TAP Lo 45
: swW
I 25.0 1433 25.4 S ( e (
I -20.6 18.7 212 | ’
24.9 25.0
1.08
141
222 21.8 I CUF?R TAP 148.4
12.4 124 -
1.05 PY
1445 -
1.04 1‘.‘0% 47 1.07
143.3 148.3 1481

Provost Area Reliability
Project 1782
2020 SP

P1782 POST-CONNECTION - DIAGRAM A3-28
N-1: 7L50 BUFFALO CREEK 526S TO BATTLE RIVER 757S
THU, JAN 25 2018 17:52

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate A
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393

1383
VERMILO7

LLOYD 7 HILL 7 1387 I1F§I787H o
26 7L42 26 KITSCOT7 )l SW -32.5 333 g
(; - 0'4 | 257 17.7 1324 766 -20.1
-0. : 7LA65_T_TAP
w -23.0 7L14 232 N N -28.0 28.1 ° - BAUERTAP
Sw N—W 8.7 03 | ;:‘3 12‘: 12.0 a2t I 105
=7 G LM |° S L N 2
862 : 1.06 79 1168 -
218 221 PV-TAPT 1491 145.8 BUFFALO7  146.0
. : 1.06 BAT. RV7 -
7.3 -18.9 1457 ‘ 1490
Sw JAROW TP 1.05
1.06 -27.2 oT ) 0.0 )l_ 145.4
1314 145.8 18.4 TaoL 0.0 7L50 220
BRIKER1 —_— 72 HAYTER 7
1.06 JARROW 7 - ﬁ!i\ZYOTER
146.7 23.0 230 | S °
-5.1 5.1 —1 = 5 05
14 05 1.08 NANwRy 108
362 1495 1457 26
EDGERTO7 I 17.4 72
1.05 483 51 W 1.06
1446 105 814 TUCUMAN7 219 1o, 104
144.8 27.9 KILRY TP KJLLARN7 26.1
-20.3 SwW - <
342 34.6 ( 15.9 g HAYTER19
e -18.9 1343 3 O
135 - — - - — =218 >
X SW i 5.6
74 __K 69 | p
E/I7ETI8644 METIS647 -33.1 ‘ = | 103 O 13.4
649 58.9 -58.1 235 i 2 M8 AR
HANSMAN7 257 26.2 e ——1 6.3 104 ‘ S ! 262
1427 9\3 1432 861 1230 | o \
49.4 -49.4 N -49.3 472ALTAP - ‘ g :
B " S ] [
272 27.1 5 3 28.9 EXPRESTP | 273 ‘ K |
3 14.0 ® |SHARDIST? =
648 107 67 16.9 s SW |< | g -
1403 HANSMAN9 256.8 75 o 50 | | @ | PROVOST7
PAINTRT4 30.2 302 HUGHEND 1.04 o
61.3 523 5o d 1.0 [§ -139 14%1 \ o | 4086
- 4074 el | 2 PROVOST9
i METIS649 874 77 [ 07 HRT EXP7 | o 220 ! &
256.7 IS 715AL TP 1.03 - 86 o
. 6.5 142.6 ———) ‘ . J 19.75 19.6
99 -1.6 Lo 7 >
1.04 1.04 8.4 \63 7.0
1433 143.0
1.03 1.04 1.04 -41.6
258 143.3 143.0 : 1.03
42.0 02 25.8
0.8 1471 . 103 i
MONITOR? 19419 142.0
443 . PEMUKN3
1.07 1425 -
256.8 EYRE_TAP 5.0
1.04
swW
I 234 143.3 237 SWo | ( e (
I 21.1 19.2 212 | ’
232 234
1.07
1410
22.8 223 I CURR_TAP 148.3
12.4 124
1.05 PY
1445 -
1.04 1‘.‘0% 47 1.07
143.3 148.3 1481

Provost Area Reliability
Project 1782
2020 SP

P1782 PRE-CONNECTION - DIAGRAM A3-29
N-1: BUFFALO CREEK 526S 138/25 KV TRANSFO
THU, JAN 25 2018 17:52

RMER

Bus - Voltage (kV/pu)

Branch - MW/Mvar

Equipment - MW/Mvar

100.0%Rate A

1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7 |1r§|737H o
19 7142 19 KITSCOT? )l SW -28.6 293 g
0'9 0'5 | 264 19.5 1324 766 22.2
-0. : 7LA65_T_TAP
w 27.5 7L14 27.8 ; 226 226 ° - BAUERTAP
SW N—_ 9.1 To7 309 31:5 123 125 (
) ’__ 206 00 102 2.9 1.07 7L129 1.06
-20.6 —-K 2T - - 1479 — - 146.4
g?/ZTAP7 ° o g%FFALO? g
173 175 ) 107 1491 147.5 147.9
: BAT. RV7 -
178 -195 147.2 1490
JAROW TP 1.06
107 227 - ) 0.0 b6
147.2 19.0 0.0 7L50
1314 220
BRIKER1 749L 0 72 HAYTER 7
187 JARROW 7 - 4220
o o 1475 -33.0 460 | 8 ":JA;TER 9
5. ) 5 .
A4 05 1.09 \2/\?A7INW1R;?7 "o e
362 150.0 147.0 34
EDGERTO7 I 10.4 74
1;‘0568 483 15 K 106 '
' 1.06 230 814 TUCUMANT 219 147.0 1.04
145.9 : KILRY TP KILLARN7 26.1
-21.2 sw : <
-29.5 29.9 ( 16.1 e HAYTERTS
0 20.1 8 g
1184 : . 1343 O
144.1 Sw ieall Y '3
74 __K 72 h
87 METIS647 332 ‘ = 103 O 134
649 METIS644 549 -54.2 243 ! g , 1420 AR
HANSMAN7 260 272 ez | 61 tos | s i 26.2
i . ! )
861 o
1427 48.0 -48.0 ;J:g -47.9 143.6 472ALTAP 143.3 i g |
09 |
-28.8 28.6 ~ 305 ° Nl73 o
EXPRESTP S| o
g 3 157 % |SHARDIST? e ‘
648 107 125 15.1 SWo | E | 86
1403 HANSMAN9 256.8 . 75 o 0 \( | @ | PROVOST?
PAINTRT4 29.3 -29.3 HUGHEND 1.04 ! ey ‘
60.6 208 200 28 [ -122 14%4 \ o | 4086
: 4074 s 2 PROVOST9
%° METIS649 874 59 [ -1 HRT EXP7 | B g N
107 715AL TP 1.03 29 5
256.9 142.8 @ | 89 | 197 3 196
1.04 ‘ 1.04 8.4 \8 7.0
143.4 143.4
1.03 1.04 1.04 -40.8
M2 »8 143.4 143.4. : 1.03
. 1471 05 103 259
12 MONITOR? 19419 e
PEMUKN3
1425 -44.0 [l
1.07 -
256.8 EYRE_TAP o 4.5
; swW
I -23.0 143.4 234 S ( = (
I 207 18.7 212 | ’
22,9 23.0
1.08
1410
22.4 21.9 I CURR_TAP 148.4
12.4 124
1.05 PY
144.6 -
1.04 1‘.‘0% 4.7 1.07
143.5 148.3 148.1

Provost Area Reliability
Project 1782
2020 SP

P1782 POST-CONNECTION - DIAGRAM A3-30
N-1: 7L129 BUFFALO CREEK 526S TO VERMILION 710S

THU, JAN 25 2018 17:53

Bus - Voltage (kV/pu)

Branch - MW/Mvar

Equipment - MW/Mvar

100.0%Rate A

1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7 :£|7S7H o
KITSCOT7 | SW 257 -253 g
32.7 7L42 -32.5
. — | 251 -12.3 1324 766 9.2
-29. : 7LAB5_T_TAP
o 2.1 7L14 2.4 , , 128 128 -- BAUERTAP
SwW ) }’W > 75 c-s é3 10-: o8 3 s 1.05
N_W -40. 0.0 ( oT : -10. -66.0 o 7L129 67.3 1;14'2
862 0.0 1.06 79 1‘_10255 -40.9
PV-TAP7 FFALO7
571 594 1491 145.7 BYFF 144.4
1.06 BAT. RV7 |
44 4 422 146.3 =371 1490
SW JAROW TP 1.04
106 -65.3 - ) 0.0 ) T 1435
1314 146.0 414 0.0 98.8 7L50 220
BRIKER1 749L |y 72 HAYTER 7
84 JARROW 7 - 4220
o o 143.4 -81.1 209 | 3 ":JAYTER 9
-6. . 2 5
7 08 1.09 \2/\?Z|N\:v1§?7 "o w0
362 149.8 143.3 172
EDGERTO7 I -28.1 268
1;‘0518 483 258 B 04 }
' 1.04 68.7 814 TUCUMANT 219 1433 1.05
144.0 - KILRY TP lSIH,.éRN7 26.2 229
-37.0 swW : 5
767 —_ ( 759 3 HAYTER19
T2 315 5e 14.08 3
142.3 [ ¢
sw — 214 \ﬁg
74 327 |
87 METIS647 : ‘ « 102
649 METIS644 851 -83.5 47 ! g , 1408
HANSMAN7 266 28.8 ——1 4.0 | S i
19 1.03 | )
861 o
1427 66.5 -66.5 ;J:g -66.4 142.5 472ALTAP 142.2 i g I
09 |
6.1 6.0 o 8.5 2 @73 @
EXPRESTP & |
3 3 355 & | SHARDIST? | a |
648 1.0% 193 11 sw o | g
1403 HANSMAN9 256.8 : 75 Y EdTTY \( \ @ I PROVOST7
PAINTRT4 62.3 623 HUGHEND 1.04 ‘ o ‘
63.4 o e 104 | 64 131 | o ‘ 4086
: 4074 - 4 PROVOST9
i57° METIS649 874 34 1"6-3 e HRT EXP7 | o 155 | 2
256.2 T15AL TP 1425 _-28. ‘ -2.5 J 24'g ;3 24.0
1.04 ' 1.04 9.7 \8 7.7
143.2 143.1
103 1.04 1.04 296
%58 1432 143.1 ~oY 1.04
40.0
71 26.0
6.4 1471 1.02
’ MONITOR? 19419 114
PEMUKN3
1425 = i
1.07
256.8 EYRE_TAP Lo 52
: swW
I -38.3 143.2 39.0 swWo | ( = (
I 97 8.2 210 | '
-38.2 383
1.07
141
12 108 | SURR AP 1476
12.4 124 -
1.05 PY
1442 -
1.04 1‘.‘0% 47 1.07
1432 1475 147.3
Provost Area Reliability P1782 POST-CONNECTION - DIAGRAM A3-31 Bus - Voltage (kV/pu)

Project 1782
2020 WP

N-0: NORMAL OPERATION
THU, JAN 25 2018 17:43

Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate B
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




e iy J/?EE?R3M|L07 1377
LLOYD 7 HILL 7 1387 1953 IRISH C7
7L42 124 KITSCOT7 >| SW 19.5 193
124 < | -24.9 116 1324 766 8.1
-191 18.7 7LAB5_T_TAP BAUERTAP
-18.1 7L14 18.2 vos 250 55 55 °
sw i 22 )
SW N—_ 154 7.0 22 20 108
-45.7 16.1 -18.9 _73.2 - 7L129 74.9
o 0.0 ( - ian e 143.8
0. ——‘ -46.1
gg/ZTAP7 o0 105 %FfALO? 118 °
- 1491 144.9 1436
369 37.8 105 ot vy p 88
34.0 -34.0 145.6 -41.5 1490
) sw JAROW TP 1.03
1.05 441 o7 )%_L 16.0 1426
1314 1453 332 0.0 -106.8 7L50 220
749L
BRIKER1 9 T 3§RROW7 HAYTER 7 1220
X 9 HAYTER 9
142.4 -87.9 22.6 I 3 05
6.2 6.2 2 )
297 147 N 103 -31.3
1.7 08 1.09 WAINWRIZ 4423
: 79.3
362 150.0 I sos
EDGERTO7 -29. Y
1.04 483 288 © 103
143.0 1os 814 TUCUMAN7 219 15, 104
b 45.9 :
1432 KILRY TP KULARN7 259 400
-324 795 b HAYTER19
-53.8 54.9 . 8
i 6 29.0 402 g
% e
' 74 i_K { 20.2 | %,
87 METIS647 -31.8 ‘ = | 101
METIS644 | o 139.2
649 ‘ -54.9 ‘ £ :
HANSMAN7 1 -
‘ 1252 861 285 1.02 | g ‘
! o
1427 00 00 93 1405 800\ tap 140.2 ] |
0.1 0.0 © '3 ‘ I | 2 |
-0. -0. EXP| =
2 i ﬁHS/wols‘W ! g \ .
648 1.0% ‘77 - : ( @ |
1403 HANSMAN9 256.8 75 0 & e | ! @ PROVOST7
T4 HUGHEND 1.02 S \
PAINTR | _ 4‘ 254 ] -422 sy | 9 \ © a086
PROVOST9
255 4074 874 169 || -244 HRTEXP7 | O 95 2
METIS649 =
1o U 715AL TP 0.99 47 72 S
256.2 136.8 —_— ‘ -17. J 2415 24.0
99 28 — e >
- 0.97 1.02 9.7 \63 7.7
103 1.04 134.0 102 141.2
28 1432 1412 1038 1.03
106.5 oz 25.9
3.3 On 19419 s
-3. MONITOR?
PEMUKN3 1409
-60.8 1
1425
;5()637.8 EYRE_TAP 8.4
1.04 Sw
-37.4 144.0 38.0 S ( e (
I 67 5.1 211 |
373 374 1410 1.07
-8.2 78 | CURR_TAP 1479
105 12.4 124 °
145.0 4 47
1.04 1.0% 1.07
1441 147.8 147.6

Provost Area Reliability
Project 1782
2020 WP

P1782 POST-CONNECTION - DIAGRAM A3-32
N-1: METISKOW 648S 138/25 KV TRANSFORMER

THU, JAN 25 2018 17:43

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate B
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7 I1£|7S7HC
KITSCOT? | sw 25.1 246 g 7
306 TL42 304 )
o4 ) | 2456 -14.7 1324 766 16
-38. : 7LAB5_T_TAP
w 7L14 ) ) 119 e T BAUERTAP
sw N—_ 4.3 3 -6.0 5.8 108
) 217 98 &_‘( oT 09 28 665 L 7L129 67.8 143.4
PUCTAPT o0 103 %FfALO? 16 ora
550 57.2 . 1491 142.8 i 142.9
1.10 BAT. RV7 |
550  -52.7 151.7 -33.6 1490
SW JAROW TP 1.03
110 634 - ) 0.0 ) 50 1423
1314 151.2 51.9 rasL 0.0 .99.3 7L50 220
BRIKER1 I a7 3;2\ RROW 7 HAYTER 7 1220
1% 8 HAYTER 9
142.4 -81.1 21.3 I e
fi s'i 207 128 0 -26.6 & 05
- : 1.09 WAINWRI7 y
362 149.8 1427 16
EDGERTO7 I 285 56
1.07 483 241 B '
1476 1.03
1.07 671 814 TUCUMAN7 219 1457 105
1478 . KILRY TP KILARNT 263 4500
471 SwW ' o
750 772 ( 277 3 HAYTER19
T 414 14.08 3
144.2 sw { 'ﬁﬁj 13 \8
74 __K 25|
87 METIS647 -33.1 | = | 103
649 METIS644 839 -82.2 5.0 5.0 ! g ;1415
HANSMAN7 349 372 e 1 54 10s ! g i
; 861 ; o
1427 66.3 -66.3 1 e62 1434 ALTAP o 143.0 i ] |
-10.1 9.9 0 125 2 S| w73 o
3 3 36.3 EXPRESTP & |3harDIST? | a |
648 107 207 10.4 SWo | ‘ E | 86
1403 HANSMAN9 256.8 : 75  ERCTY \( @ I PROVOST7
PAINTRT4 62.1 -62.0 HUGHEND! 1.04 ! ey ‘
63.1 oo o 11 | 56 131 | o ‘ 4086
- 4074 - 3 PROVOST
250 METIS649 874 48 [ 26 HRT EXP7 | B 453 3 OoVosTo
1.07 o 715AL TP 1.03 -4.7 &
256.2 8.1 142.7 —_—0 ‘ -4A4J 2415 3 24.0
99 2.8 S >
1.04 1.04 9.7 \63 7.7
143.5 143.1
1.03 1.04 1.04 39.3
397 %38 143.6 143.1 -39. 1.04
45 1471 -5.3 103 26.1
: MONITOR? 19419 1419
PEMUKN3
-61.4 [l
1.07 1425
256.8 EYRE_TAP o 64
; swW
I -38.0 143.5 385 swWo | ( =0 (
I 85 71 210 | '
-37.8 38.0
1.07
1410
-101 9.7 I CURR_TAP 1477
12.4 124
1.05 PY
1445 -
1.04 1‘.‘0% 47 1.07
143.6 147.6 147.4

Provost Area Reliability
Project 1782
2020 WP

P1782 POST-CONNECTION - DIAGRAM A3-33
N-1: 7L14 KITSCOTY 705S TO HILL 751S
THU, JAN 25 2018 17:44

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate B
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1357 VERMILO7 .
sw 16.7 -16.6
7142 KITSCOT? ) | 1
_ _ | 255 -7.0 1324 766 3.1
7LAB5_T_TAP
w 30.4 7L14 31.1 \ 2.3 23 -- BAUERTAP
SW N—F 38.0 388 | :’75;3 ::‘: 30 32 105
) -19.4 - i—‘( 2T ’ e 811 145.5 7L129 83.2 1451
PCTAPT ° 108 %F{ALO? 1 e
4.4 24.8 - 1491 149.3 ' 145.5
1.10 BAT. RV7 |
141 156 151.4 50.2 1490
SW JAROW TP 1.04
103 -31.0 - ) 0.0 ) =T 144.1
1314 142.7 14.8 0.0 1154 7L50 220
BRIKER1 749L | 72 HAYTER 7
L4 JARROW 7 - 4220
o2 o 143.6 -90.1 207 || 8 .
-6. . o 5
A7 08 1.09 \2/\?Z|N\:vz7 "o e
362 1500 143.2 105
EDGERTO7 I -36.9 -
24.1
1210231 483 313 H 104
' 1.03 7 814 TUCUMAN7 219 1431 105
142.3 - KILRY TP }SI'H"%RN7 26.2 229
-16.4 SwW : o
396 401 ( 230 3 HAYTER19
s 144 1402 3
< R R R 3 N
142.0 sw T 21a 3
\ '
74 __Qsze ( 21
87 METIS647 -32. ‘ = 102
649 METIS644 521 515 114 1.4 ! o , 1407
HANSMAN7 145 144 - S— 12 | g. i
1. 1.03 | o
861 o
1427 52.7 52.7 1 s26 1424 o ALTAP 142.0 i g |
09 |
33 3.2 o 4.8 8 ©] ca74 o
EXPRESTP o |2
3 3 433 & |SHARDIST? e ‘
648 1.0% 14.9 35 Sw | E ! 86
1403 HANSMANS 256.8 : 75 5 @ o0 \( | @ | PROVOST?
PAINTRT4 50.9 -50.9 HUGHEND 1.04 | o |
er g 12 L B ] 18 s
|
Vi METIS649 874 11 0 85 HRTEXP7 o 87 ! 3
107 715AL TP 1.03 -4. 8
256.2 142.4 —— | 00 | F 2445 3 24.0 {>
1.04 ' 1.04 9.7 \8 7.7
142.9 143.0
1.04 1.04 32.8
143.0 143.0 o 1.04
33.1
9.7 259
8.8 1471 1.02
: MONITOR? 19419 e
PEMUKN3
1425 =2 i
1.07
256.8 EYRE_TAP Lo 26
; sw
I -33.3 142.9 33.8 swWo | ( = (
I 12.4 10.8 210 | ’
-33.2 333
1.07
141
14.0 136 | SURR AP 147.4
12.4 124 -
1.04 °
144.0 Ny
1.04 1‘.‘0% 47 1.07
143.0 147.3 147 1

Provost Area Reliability
Project 1782
2020 WP

P1782 POST-CONNECTION - DIAGRAM A3-34
N-1: 7L42 HILL 751S TO LLOYDMINSTER 716S
THU, JAN 25 2018 17:44

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate B
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7 |1£|YS7H o7
KITSCOT7 l SwW 7.3 -7.3 [
307 7L42 308 ) [
73 76 -24.6 -8.1 1324 766 4.0
- -17. 7LA65_T_TAP
612 7L14 630 8.9 8.9 -'- BAUERTAP

W -67. 71.
sw )Ff;_z 533 513 | 5‘2 43 45: 38 30 © tos 1oa
) -20.9 - i_{ ( 2T I ' 9 -94.9 104 7L129 97.9 s
862 0.0 54 -60.1

PV-TAP7 1.06 g?%EF{L\Lm o
6.2 6.2 ) 1491 145.9 345 143.0
1.07 BAT. RV7 |
-1.6 0.8 148.0 -53.0 1490
0.0 ) SwW JAROW TP 103
1.07 ! B 1415
2T )%—_ 15.8
1314 148.1 0.0 -130.8 7L50 220
BRIKER1 749L Y R 72 HAYTER 7
£33 JARROW 7 - 4220
62 6.2 ‘ — — I | z '-:JA;TER :
-b. . [*)] -
17 08 1.09 \2/\?Z|N\:vi?7 ’ 102 e
362 149.9 141.3 35
EDGERTO7 | 454 218
1210776 483 321 & 102 ’
' iy %CRY TP TUCOMANY §19 ARN7 1413 108
147.8 UL 262 4500
SW ( 206 § HAYTER19
e O I [ o 1405
142.3
sw — 214 \ﬁg
74 326 |
87 METIS647 : | 2 102
649 METIS644 184 -18.3 18.3 | £ 1408
HANSMAN7 35 23 0 - B— | 12 103 ! s i
; 861 ) °
1427 386 3856 y:g 386 1424 o ALTAP 142.0 i g |
09 |
0.5 0.4 0 1.2 8 2 <73 o
EXPRESTP & |
3 3 513 < | ®HARDIST? | a |
648 1.0% 11.7 44 & sw | ( ‘ E : 86
1403 HANSMAN9 2568 75 128 289 | ! 4 | PROVOST?
PAINTRT4 393 -39.3 HUGHEND 103 g
38.1 o s 260 | 9.2 143%8 \ o | 4086
: 4074 - 4 PROVOST9
i METIS649 874 46 [ 1'1)2-0 ; HRT EXP7 | o 18 ! 2
256.2 TISAL TP 1421 ———o | 23 || 241 3 240
1.03 ' 1.03 9.7 \8 7.7
142.7 142.8
1.03 1.03 258
142.7 142.8 e 1.04
26.0
1471 -12.0 102 25.9
109 MONITOR7? 19419 1110
PEMUKN3
145 -51.4 ]
1.07 -
2568 EYRE_TAP 0.1
1.03
sw
I 282 1427 28.6 sw |( e (
I -15.2 134 209 | ’
-28.1 282
1.07
141
-16.9 16.4 I CUF?R TAP 147.2
12.4 12.4 -
1.04 ®
143.8 -
1.0 1'% T o6
142.8 147.2 147.0
Provost Area Reliability P1782 PRE-CONNECTION - DIAGRAM A3-35 AN
Proiect 1782 N-1: EDGERTON 899S 138/25 KV TRANSFORMER Equipment - MW/Mvar
) THU, JAN 25 2018 17:44 100.0%Rate B
1.1250V 0.899UV
2020 WP kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7 :£|7S7H o
KITSCOT? | sw 44 43 g
-38.7 7L42 38.8 |
15.8 16.0 239 -108 1324 766 6.7
. -16. 7LAB5_T_TAP
w 69.3 7L14 714 s 122 12.2 . _T_ BAUERTAP
’__SW ) 44.4 287 400 7;:5576 777777777 22;37 1 % T e 7L129 1.03
) -19.6 ' i{( o7 : : -97.6 102 103,6 108
PUCTAPT o0 103 ggqgl:d%m 16 o7
14.3 14.2 : 1491 142.0 115 140.9
1.04 BAT. RV7 |
15 05 1434 -49.6 1490
SwW JAROW TP 1.01
1.04 80 2T )%—L ) 154 139.7
1314 1434 0.3 0.0 1337 7L50 220
BRIKER1 749L ’6§ o ﬁ RROW 7 HAYTER 7 1220
101 o
I 139.7 998 39.7 I § HAYTER 9
02 62 158 M 327 2 05
1.7 0.8 1.09 A NWRl7 102
362 149.8 140.2 21.9
EDGERTO7 -46.9 216
1.03 483 302 0
1429 1.03 814 TUCUMAN7 519 2, 103
142.7 KILRY TP KILLARNT : 258 4,
( 20.7 b HAYTER19
201, 1402 3
o 214
74 —{SW ( { a7 3
87 METIS647 -31.5 ‘ = | 101
METIS644 | o 138.8
649 S |
HANSMAN7 — — — | £ |
1.03 861 1.01 | ) ‘
1427 38.6 -38.6 3 85 1425 o TP 139.6 i o |
09 |
1.7 1.8 © -0.9 g = |73 o
EXPRESTP & |3
3 3 51.6 < |®HarRDIST? | Q \
648 1.0% 11.6 -4.7 & SW ‘ ( ‘ E | 86
1403 HANSMAN9 256.8 : 75 29 a5 | | @ I PROVOST7
PAINTRT4 212 21.2 HUGHEND 103 4 \
38.3 a1 2 263 [N 95 14%7 \ o | 4086
: 4074 e | 2 PROVOSTY
a4 METIS649 874 47 [ 1-:)%-2 HRT EXP7 & 23 3
. . -4, [
256.2 1N 8.1 7T15ALTP 141.9 —Y ‘ 3.0 J 2415 3 24.0
99 2.8 o T >
1.03 1.03 9.7 \63 7.7
142.5 142.6
1.03 1.03 1.03 444
%6 142.6 142.6 - 1.03
49 12.7 25.7
12.3 1471 o 1.02 :
: MONITOR? 19419 1401
PEMUKN3
-51.9 [l
1.07 1425 g
256.8 EYRE_TAP o 06
; swW
I -28.6 142.5 29.0 S ( =5 (
I -15.8 13.9 209 | ’
285 286
1.07
1410
174 16.9 I CURR_TAP 147.2
12.4 124
1.04 °
1436 -
1.03 1'% T o
1426 147.1 146.9

Bus - Voltage (kV/pu)

Branch - MW/Mvar

Equipment - MW/Mvar

100.0%Rate B

1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000

Provost Area Reliability
Project 1782
2020 WP

P1782 POST-CONNECTION - DIAGRAM A3-36
N-1: 749L METISKOW 648S TO EDGERTON 899S/KILLARNEY LAKE 2673
THU, JAN 25 2018 17:45




1455 1393 1383
LLOYD 7 HILL 7 VERMILO7 1377
1387 IRISH C7
KITSCOT7 | _Sw 9.3 92 g
244 7L42 24.5 [ 2
-25.0 -6.7 1324 766 7
164 -16.8 7LAB5_T_TAP BAUERTAP
-54.9 7L14 56.5 6.5 6.5 °
W -60.8 64.4
SW N—S_ 54.1 527 | 47 49 105
) ’__ 487 00 51.7 480 03 1.04 7L129 95.1 105,
215 __K oT ian s o '
862 0.0 1.07 79 1%6° R
PV-TAP7 1491 1479 BYEFALOT  144.1
— 1.09 BAT. RV7 | :
150.3 543 1490
) swW JAROW TP 1.03
109 - ) 0.0 60 1426
1314 150.4 0.0 1279 7L50 220
BRIKER1 749L *68* s ﬁ RROW 7 HAYTER 7 4220
1 ;,231 8 HAYTER 9
. -96.8 36.5 2 os
[*)] .
I 297 196 W 103 -35.3
1.09 WAINWRI7 142.0
362 150.0 I : 4.9
EDGERTO7 -43.8 216
1.04 H 483 328 U 103
143.8 .
1.04 814 TUCUMAN? 219 141.9 1.04
144.0 KILRY TP KH.%ARN7 26.1
SW py AYTER19
7.9 7.9 ( 204 3 H
T 0.9 1402 3
we N == anll YRR
: sw — \ﬁg
74 325 |
87 METIS647 : ‘ « 102
649 METIS644 250 -24.9 17.0 6.9 ! g , 1404
HANSMAN7 26 15 2 ——1 13 103 ! g i
; 861 ; 2
1427 413 413 412 1421 o ALTAP 141.7 i g |
»> 809 < [ ‘
0.3 -0.5 1) 0.5 s loN73
EXPRESTP o
3 3 49.6 r ﬁHS/wols‘W | g ‘
648 1.0% 11.8 < ( 73 | 86
HANSMAN9 256.8 : 75 e @ 250 | | ® I PROVOST7
Laos HUGHEND 1:04 ! S \
PAINTRT4 415 -41.5 s  Th s | s | s086
v 12.2 122 ani . 37 = ©
4074 | o 2 PROVOSTY
YA METIS649 874 45 [ 119 HRTEXP7 31 ! 3
1.07 715AL TP 1.03 -4. o)
256.2 1421 _-28. ‘ 2.6J 2415 ;3 24.0 D
1.03 ' 1.03 9.7 \8 7.7
1426 1428
1.03 1.03 272
142.7 142.8 i 1.03
27.4 -12.3 259
12 1471 . 1.02
’ MONITOR? 19419 1409
PEMUKN3
-52.5 |
1425
. EYRE_TAP Lo 00
; swW
I -29.3 142.6 29.7 S ( e (
I -15.1 13.3 209 |
-29.1 29.3
1410 o
-16.7 16.2 I CURR_TAP B
104 12.4 124 °
1437 4 47
1.03 % 1.06
142.7 147.2 147.0

Provost Area Reliability
Project 1782
2020 WP

P1782 POST-CONNECTION - DIAGRAM A3-37
N-1: 749L/7L749 EDGERTON 899S TO LLOYDMINSTER 716S
THU, JAN 25 2018 17:45

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate B
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7 I1R3IYS7H o
KITSCOT? | sw 6.7 68 g
57.8 7L42 -57.5
oY) o5 | -24.9 0.4 1304 766 37
: . 7LAB5_T_TAP
s 27.0 7L14 -26.7 o4 . -26.8 26.8 ° - - BAUERTAP
SwW N—T 4.4 O — 16.6 67 108
) -19.3 - i_J ( 2T o . 30.4 104 7L129 -30.2 s
g?/ZTAP7 °0 104 éing;ALm o b
823 864 - 1491 1432 BUE 143.6
1.04 BAT. RV7 |
60.5 -53.5 143.0 11.4 1490
SW JAROW TP 1.04
1.03 %26 o7 ) 00 ) 6.3 143.4
142.6 52.6 ! 0.0 7L50
1314 ‘ 220
BRIKER1 4oL —_— e = 72 HAYTER 7
| 1.04 JARROW 7 4220
‘ 136 8 HAYTER 9
6.2 6.2 | _ Y — — — _— 3 05
297 1.04
17 0.9 ! 1.09 WAINWRI7 y
! 362  149.9 143.3 229
! EDGERTO7 I 72 -
| 26.2
1;‘0011 | 483 25 & 0.99
. | .
1.02 ‘ 004 814 TUCUMAN7 219 1570 104
1402 | 994 KILRY TP KILLARN7 26.0
-40.6 sw == b {ERATER19
1074 1.4 ( 255 g
378 -30.7 14,02 g
01 Y N
139.6 sw 214 '3
74 __K 0.0 | !
87 METIS647 -82.1 ‘ = | 101
s METIS644 11321105 09 | g 1397
HANSMAN7 231 278 1 30 B— | 42 102 ! s i
B 3 R 1410 861 140.9 | S
1427 77.3 77.3 N 77.2 472ALTAP ‘ g |
09 |
0.2 0.3 0 3.1 2 2 or73 @
EXPRESTP oS
3 3 25.6 @ | QHARDIST? | a |
648 1.0 6.1 211 I\ SW |< | o "
1403 HANSMANS 2568 75 20 287 I\ 3 | PROVOST?
PAINTRT4 69.8 -69.8 HUGHEND 1.03 g
72.6 56 56 05 | -163 143%2 \ o | 4086
: 4074 -S. | 3 PROVOST9
e METIS649 874 102 || 28 HRT EXP7 | & o3 2
. 715AL TP 1.03 -4.7 >
256.2 1418 —— | AT | F 2448 3 24.0
1.03 ' 1.03 9.7 \8 7.7
142.7 142.1
1.03 1.03 454
142.7 142.1 : 1.03
45.9 258
1471 -8.0 102 i
7.6 MONITOR? 19419 1406
PEMUKN3 |
-64.8 ]
1.07 1425
2568 EYRE_TAP Lo 41
: swW
I 413 1427 420 sw |( 50 (
I -10.5 9.3 210 | ’
-41.1 41.3
1.07
141
-11.9 11.6 I CUF?R TAP 147.5
12.4 124 -
1.04 ®
1438 -
1.03 1'% YT o
142.8 147.4 147.2

Provost Area Reliability
Project 1782
2020 WP

P1782 POST-CONNECTION - DIAGRAM A3-38
N-1: 7L50 BUFFALO CREEK 526S TO BATTLE RIVER 757S
THU, JAN 25 2018 17:46

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate B
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 VERMILO7 1377
1387 oW 04 04 g IRISH C7
KITSCOT? : 0.
540 742 637 ) }
-24.9 -3.6 1324 766 -0.6
-43.5 43.7 7LA65_T_TAP BAUERTAP
232 7L14 230 s -18.6 18.6 °
18.7 -18.
SW )FZL 109 94 | 1803 = 1.8 420 I 10a
)’_W -44.5 0.0 ( o7 -10. ' 1.5 JiA 7L129 '11-‘; 144.0
862 0.0 1.04 79 1% -
784 824 PV-TAP7 1491 1437 BUFFALO7 1437
: : 1.04 BAT. RV7 -
578  -51.7 1437 1490
) Sw JAROW TP 1.04
1.04 s 2T )PL 1432
1314 1433 50.8 ; 0.0 7L50 220
BRIKER1 4oL —_— 72 HAYTER 7
! 1.04 JARROW 7 o ﬁz\t()TER .
| 143.4 -22.6 226 || 5
6.2 6.2 2 05
102 M -10.2
17 0.9 297 1.05
- : ‘ 1.08 WAINWRI7 145 1
! 362 1496 - 21.9
} EDGERTO7 1 154 264
1;‘0028 | 483 77 B 105
: w TUCUMAN7 .
1.02 I 945 814 219 mny 1450 1.04
141.0 Lo 22 KILRY TP N A 260 4500
402 Sw by HAYTER19
-102.5 106.1 ( 256 3
& 312 402 g
140.2 L 214 ?
74 i_K { 02 B 4
87 METIS647 822 ‘ = | 101
649 METIS644 108.7-106.1 0.0 i g , 1400
HANSMAN7 240 283 1 29 ——1 42 102 : g i
; 861 ; o
1427 74.1 -74.1 y\g -74.0 1414 472ALTAP 141.2 i g I
) 809 o () !
-1.9 1.7 1) 4.9 2| <73
EXPRESTP <~
3 3 229 Y |NHARDIST? | g |
648 107 240 23.8 sSw | ‘ S | 86
HANSMAN9 256.8 . 75 XERT ® | PROVOST?
1403 ' HUGHEND ' 1:04 ! S \
PAINTRT4 65.8 -65.8 . Y
66.0 — —a 22 | 189 14%0 \ o | - 4086
: 4074 7. PROVOSTY
1'2097-5 METIS649 874 82 || 08 HRT EXP7 : o 20.3 ! 3
: 1.03 47 . o
256.2 T15AL TP 142.3 _28. ‘ -1.9 J 2415 ;3 24.0 D
1.04 ' 1.04 9.7 \8 7.7
1.04 1428 1.04 1429
142.9 142.9 -44.4 1.03
44.9 78 259
73 1471 - 1.02 :
: MONITOR? 19419 1108
PEMUKN3
-62.8 |
1425
;5()637.8 EYRE_TAP 4.1
1.04
swW
I -394 142.8 40.0 SW | ( 0.0 (
I -10.6 9.3 210 | ’
-39.2 39.4 107
1410 :
-12.1 11.8 I CURR_TAP 1475
12.4 124
1.04 PY
1439 4 47
1.04 % 1.07
142.9 147.4 147.2

Provost Area Reliability
Project 1782
2020 WP

P1782 PRE-CONNECTION - DIAGRAM A3-39
N-1: BUFFALO CREEK 526S 138/25 KV TRANSFORMER
THU, JAN 25 2018 17:46

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate B
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7? I1R3IYS7H o
51.0 7L42 -50.7 KITscoT? )l v 2 |
-4:; 5 44'1 | 255 1.7 1324 766 -25
: : 7LA65_T_TAP
w 20.2 7L14 -20.1 ; ) -13.8 138 o - - BAUERTAP
SW N—_ 101 84 [—28 156 124 126 (
) ’__ 457 0.0 93 58 1.05 7L129 1.05
20,0 __K T - 4yms o 1451
g?/ZTAP7 ° 08 g%FFALO? 108
754 789 . 1.05 1491 145.5 1456
: BAT. RV7 T
587  -53.2 1455 1450
JAROW TP 1.04
1.05 L oT )P& 1435
145.1 52.4 ! 0.0 7L50
1314 | 220
BRIKER1 T49L — 72 HAYTER 7
! 168 JARROW 7 - 4220
o2 o2 1 146.2 -33.5 a7 | 3 o 9
-6. ! o )
A7 0.8 | 1.09 \2/\?Z|Nv;/i‘|t7 ) 106 ol
‘ 362 1498 145.9 21.3
| EDGERTO7 I 75 -
| 27.0
1210233 | 483 135 H 106
B | .
1.03 | 910 814 TUCUMAN7 219 1458 104
1425 L KILRY TP KILHARN7 fhe
-426 ™ : -
98.9 102.4 S ( 26.2 2 HAYTER19
39,8 -34.0 14.02 g
1202 A s
141.0 Sw ) o1a 3
74 __K 08 | h!
87 METIS647 824 = 1.02
METIS644 143.1 ! c | 102,
649 105.5-103.0 06 749L N g ! )
HANSMAN7 268 307 | 33 1 45 103 ! g i
B 3 R 1418 861 1416 | S
1427 73.2 73.2 N 73.1 472ALTAP ‘ g I
09 |
3.9 3.8 o 6.9 8 w73 o
EXPRESTP & |5
3 3 24.9 % |SHARDIST? a ‘
648 1.0% 22.9 218 | sw | o | g
1403 HANSMAN9 256.8 : 75 o \( | @ | PROVOST?
PAINTRT4 65.5 -65.4 HUGHEND 1.04 ! o |
65.9 =5 =% 02 f§ -17.0 14%2 \ o | 4086
’ 4074 -~ | 3 PROVOST9
i METIS649 874 71 1'%3‘} i HRT EXP7 | o 19.7 | g
. . 4. [
256.2 TISAL TP 1425 —® | 26 || 2445 3 24.0
1.04 ' 1.04 9.7 \8 7.7
143.0 143.1
1.04 1.04 438
143.1 143.1 : 1.04
44.2 1%
1471 7 102 :
66 MONITOR? 19419 e
62.7 PEMUKN3
1.07 1425
256.8 EYRE_TAP o 48
; sw
I -39.3 143.0 39.9 swWo | ( =0 (
I -10.0 8.6 210 | ’
-39.1 39.3
1.07
141
15 | SURR AP 1475
12.4 12.4 -
1.04 °
144.1 -
1.04 1‘.‘0% 47 1.07
143.1 147.5 147.3

Bus - Voltage (kV/pu)

Branch - MW/Mvar

Equipment - MW/Mvar

100.0%Rate B

1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000

Provost Area Reliability
Project 1782
2020 WP

P1782 POST-CONNECTION - DIAGRAM A3-40
N-1: 7L129 BUFFALO CREEK 526S TO VERMILION 710S
THU, JAN 25 2018 17:46




1455 1393 1383
LLOYD 7 HILL 7 1357 VERMILO? :£|7S7H o
25 7142 25 KITSCOT7 ) | _sw -36.1 373 3
102 o7 | 260 238 1324 766 255
-10. : 7LA65_T_TAP
s -33.0 7L14 335 , -24.1 241 - - BAUERTAP
sw ) }—_48 ~ 27.0 280 | 2?’7 : Z’z‘g 147 a8 Tizs 105
) -21.2 ’ i—‘ ( 2T ’ ’ 39 146.7 3.9 1451
8 p7 00 1.08 é?éFIALO? 1% 8.3
219 224 . 1491 1485 3F 146.7
1.08 BAT. RV7 |
263 -27.7 149.6 7.5 1490
swW JAROW TP 1.06
1.08 -28.6 oT )%_L ) 16.9 146.3
1314 149.4 26.9 0.0 -34.1 7L50 220
BRIKER1 749L e 72 HAYTER 7
186 JARROW 7 - 4220
146.3 462 M7 I 2 HAYTER 9
6.2 6.2 Y2 | RTY S 0.5
17 08 1.09 \2/\?A7INWRI7 106
362 150.0 146.0 40
EDGERTO7 I 4.5 191
1210772 483 143 & 106
' 1.07 905 814 TUCUMAN7 219 145.9 104
147.4 : KILRY TP KILLARN7 26.1
-28.3 SwW - <
474 %80 ( 75 g HAYTER19
' - ‘”- O
255 263 N BESL 3
144.8 SW I 61 \ﬁg
74 T_K 82
87 METIS647 s ‘ = 103 O 15.0
649 METIS644 649 639 || 259 i 2 1424 s
HANSMAN7 310 319 U 87 ] a7 B ‘ s i 26.2
} 3 ] 1439 861 1436 | S
1427 61.1 61.1 N 61.0 472ALTAP ‘ g |
09 |
-13.4 133 0 155 8 2oz o
EXPRESTP & |2
3 3 28.1 Q| SHARDIST? | g |
o8 o2 — o1 "L sw T ( | S 86
1403 HANSMAN9 2568 75 01 292 | 3 PROVOST?
PAINTRT4 40.2 -40.2 HUGHEND 104 ! g |
69.0 25 || 143 1435 | o 4086
10.8 2074 -10.9 37 | o | 2 PROVOSTY
209 METIS649 874 80 | o8 ., HRTEXPT | 235 | 2
. . -4, [
257.3 TISAL TP 143.0 ———o | 09 |1 241 3 240
1.04 ’ 1.04 T 9.7 \8 7.7
103 143.8 143.5
: 1.04 1.04 476
25.9 143.8 1435 . 1.05
48.2 02 26.1
1471 . 1.03 :
0.6 MONITOR? ;QEﬂQKN 1423
-52.5 ] UKN3
1.07 1425 N
2568 EYRE_TAP Lo 0.9
: sw
I 29.2 1438 29.7 S ( 00 (
I -16.5 146 213 | ’
-29.1 292
1.08
1410
-18.1 17.6 I CURR_TAP 148.5
12.4 12.4
1.05 PY
144.9 -
1.04 1‘.‘0% 4.6 1.07
143.8 148.5 148.3

Provost Area Reliability
Project 1782
2020 WP

P1782 POST-CONNECTION - DIAGRAM A3-41

N-0: NORMAL OPERATION
THU, JAN 25 2018 16:20

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate B
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7 |1R3|737H o
KITSCOT? | SwW -40.3 4“7 g
17.3 7L42 17.3 |
a L 256 24.7 1324 766 258
. -1. 7LAB5_T_TAP
w -47.8 7L14 48.8 1 205 295 . _T_ BAUERTAP
sw ) — 38.3 381 | 35732 :Z? 16.4 65 o o5
= e | i =
g‘f/ZT - : 1.07 %FIALO? 1.06 “le
74 7.2 . 1491 147.8 i 1457
1.08 BAT. RV7 |
146 -16.7 149.2 -11.9 1490
Sw JAROW TP 1.05
108 134 - ) 0.0 ) 57 1452
1314 149.1 16.0 0.0 411 7L50 220
BRIKER1 749L | 72 HAYTER 7
38 JARROW 7 - 4220
145.1 516 10.0 I § HAYTER 9
o2 62 44 U 198 > 05
1.7 038 1.08 \2/\?A7INWRI7 1.05
362 149.4 144.7 s
EDGERTO7 I 2.8 e
1210775 483 173 K 105
' 1'07 13.7 %CRY ™ TUCOMANT ﬁ?g RN7 1446 108
e 188 7 3 *° {ERATER19
216 21.8 ( 415 3
8
L] 16,0 -17.6 1515 g O
1.06 T R
145.6 ; o1
W
74 S__K { 30.3 : \ﬁg
87 @ coas METIS647 -33.8 ‘ = | 104 O 15.0
649 P -21.8 ‘ g . 1430 Jovs
HANSMAN7 17.6 ] -18.5 ‘ o ! 26.4
1138 . 1.05 | ) ‘
1450 861 1445 | S
1427 -0.0 0.0 N 472ALTAP g I
0.1 0.0 g 809 [ ‘ [ !
: - Q2 3 EXPRESTP | 273 | (=] |
3 © | THARDIST? |
648 1.0% 48.2 ® SW ‘ ( ‘ E | 86
1403 HANSMAN9 256.8 ‘ 75 270 Tyl | @ I PROVOST7
PAINTRT4 HUGHEND 102 g |
53.7 - — — — — 259 [ 427 14;%4 \ ° ‘ 4086
4074 3 PROVOST9
Yot METIS649 ‘ 874 170 [ 245 HRTEXP7 | & 738 2
256 715AL TP 0.99 4.7 8
256.8 = 136.8 —e | 279 || 2445 3 24.0
99 28 77 >
- 0.97 1.02 9.6 \63 7.7
108 133.9 1411
: 1.04 1.02 078
25.9 143.8 141.1 o 1.05
100.2 18.3 26.3
1471 ' 1.04 '
148 MONITOR? 10419 143.2
-53.1 . UKN3
1.07 1425
256.8 EYRE_TAP o 5.5
; swW
I -29.9 145.3 303 | sw | ( — (
I -10.4 8.4 214 | ’
-29.8 29.9
1.08
1410
-12.1 11.6 I CURR_TAP 149.1
12.4 124
1.06 PY
146.2 -
1.05 18 46 o
1454 149.0 148.8

Provost Area Reliability
Project 1782

2020 WP

P1782 POST-CONNECTION - DIAGRAM A3-42
N-1: METISKOW 648S 138/25 KV TRANSFORMER
THU, JAN 25 2018 16:21

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate B
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO? :£|7S7H o
KITSCOT? | sw -28.6 203 g
306 7L42 -30.4 [
7 Y -25.6 16.6 1324 766 -19.3
-38. : 7LA65_T_TAP
7L14 143 143 - BAUERTAP
Sw ) FSL 4.3 23 71 72 0
’__ -50.0 0.9 3.0 : ’ 1.06 B 1.05
) -21.9 i—‘ ( 2T 135 145.6. 71129 12'4 144.7
g?/ZTAP7 ° 08 ég FFALO7 88 ?
550 57.2 ) 110 1491 1455 . YR 145.6
. BAT. RV7
556  -53.2 152.3 36 1490
SW JAROW TP 1.05
110 634 - ) 0.0 ) =T 1455
1314 151.8 525 0.0 -16.7 7L50 220
BRIKER1 749L — 72 HAYTER 7
Lob JARROW 7 - ﬁz\?TER
1456 374 206 || S °
6.2 6.2 15 U 114 = 05
A7 0.8 1.09 VAN 5
362 149.7 1455 ”8
EDGERTO? 1 134 217
1210872 483 89 H 105
' 1.08 671 814 TUCUMAN7 219 1455 104
148.4 . KILRY TP KILLARN7 26.1
-47.7 swW : -
750 772 ( 205 g HAYTER19
U e -42.0 1513 3 O
144.7 sw -30.47‘ 61 '3
74 __K 108 | h
87 @ coas METIS647 -33.3 ‘ = | 103 O 15.0
649 98.6 -96.2 19.0 8.9 ! g 1421 v
HANSMAN7? 415 451 U ap — 2.1 104 ! S i 26.2
3 1439 861 1435 | S
1427 75.3 -75.3 N -75.2 472ALTAP ‘ g I
09 |
-14.7 14.6 0 18.0 o S| w73 [
EXPRESTP | &
3 3 20.6 % |SHARDIST? | g ‘
648 1.0% 28.9 26.7 ® SW ‘< ‘ ® : 86
1403 HANSMAN9 256.8 75 70 52 | @ PROVOST?
PAINTRT4 52.2 -52.1 HUGHEND 1.04 ! ey ‘
82.0 — - 50 | 218 1434 | o ‘ 4086
: 4074 -l 3 PROVOST9
22 METIS649 874 30 | 55 HRTEXP7 | B 3050 3
1.07 715AL TP 1.04 -4.7 &
257.1 o B, 8.1 143.0 —® | 21 |1 2448 3 24.0
1.04 ’ 1.04 9.7 \8 7.7
143.9 143.3
1.04 1.04 1.04 546
25.9 143.9 143.3 o 1.05
55.3 o o
1471 8 1.03 .
24 MONITOR? 1419 153
-58.0 x UKN3
1.07 1425
256.8 EYRE_TAP o 14
; sw
I 347 143.9 35.2 S ( = (
I -14.0 12.3 213 | ’
-34.5 347
1.08
1410
155 15.1 I CURR_TAP 148.7
12.4 12.4
1.05 PY
145.0 -
1.04 1‘.‘0% 46 1.08
144.0 148.6 148.4

Provost Area Reliability
Project 1782
2020 WP

P1782 POST-CONNECTION - DIAGRAM A3-43
N-1: 7L14 KITSCOTY 705S TO HILL 751S
THU, JAN 25 2018 16:21

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate B
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 VERMILO7 1377
1387 572 IRISH C7
7L42 KITSCOT7? >| SW -36.0 2 1
| 266 27.8 1324 766 294
E— 7LAG5_T_TAP BAUERTAP
-30.5 7L14 311 236 26
354 36.9
SW )FSL 398 206 |2 18.3 184 106
) ’__ 518 00 397 406 25 1.08 7L129 26 1%,
193 __‘( oT 1186 i ’
862 0.0 1.11 g?iFfALO 116" o
PV-TAP7 1491 152.7 7 1487
- . r
245 248 1.12 BAT. RV7 !
138 -153 154.9 127 1490
) sw JAROW TP 1.07
103 31.0 - ) 0.0 s 147.9
1314 1425 14.4 0.0 327 7L50 220
749L 72 HAYTER 7
BRIKER1 i
7 Sewon .
147.5 -45.8 27 | 8 .
6.2 6.2 64 W 196 & a
297 1.06
1.7 09 1.09 WAINWRI7 1457
362 1500 I - 3.6
EDGERTO7 55 168
1.03 483 171 R 106
1.9 .
" 1.03 37 814 TUCUMAN7 219 b6 103
1o . KILRY TP KILLARN7 259 4000
-16.1 sw ' 3 HAYTER19
-39.6 40.2 ( 15.6 g
SEEE 4.1 1513 g O
e s ——al Y ?
74 T_K { 59 | h!
87 METIS647 : ‘ = o102 O 15.0
649 METIS644 66.6 -65.6 255 i g 1407 )
HANSMAN7 204 213 2 B— | 6.2 103 ‘ s i 26.0
; 861 ) °
1427 61.3 61.3 y\g 61.2 1423 o ALTAP 142.0 i o |
) 809 © () !
8.7 8.6 w 10.8 e —] B
3 3 269 % |QHARDIST? | a |
648 107 5 203 [7SW ) (| T e
HANSMAN9 255.8 : 75 > & o0 | » PROVOST?
1403 HUGHEND 1:04 ! S \
PAINTRT4 405 -40.4 s g ek 19 | s | s086
: 14.4 2074 -14.4 . 37 | o ‘ 2 PROVOSTY
0 874 57 [ 18 HRT EXP7 23.9 2
METIS649 | ‘ =]
107 715AL TP 1.03 47 S
256.8 142.4 —— L 777777 75 || 2445 3 24.0 {>
1.04 ' 1.04 9.7 \8 7.7
122.9 143.1
1.04 1.04 480
142.9 143.1 N 1.04
4856 Y 259
19 1471 - 1.02
: MONITOR? 19419 o
PEMUKN3
-53.0 1
1425
;3)57.8 EYRE_TAP 2.7
1.04 sw
297 142.9 30.2 S ( e (
I -18.0 16.3 211 |
296 29.7 107
1410 ;
-19.6 19.2 I CURR_TAP 147.9
12.4 124
1.04 PY
144.1 2 47
1.04 1.0% 1.07
142.9 147.9 147.7

Provost Area Reliability
Project 1782
2020 WP

P1782 POST-CONNECTION - DIAGRAM A3-44
N-1: 7L42 HILL 751S TO LLOYDMINSTER 716S

THU, JAN 25 2018 16:21

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate B
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 VERMILO7 1377
1387 " IRISH C7
207 7L42 207 KITSCOT? ) | _Sw -43.1 i |
— : | 261 29.9 1324 766 -30.4
193 -19.6 7LAB5_T_TAP BAUERTAP
612 7L14 63.0 333 B4
674 714
Sw )FSL 59.1 B72 20 214 215 105
) -50.9 00 56.2 515 201 1.07 71129 202 .
-22.5 __‘ ( 2T 1472 1452
PTAPT ° 19 %F&ALO? 197 o
r - 1491 1510 147.2
62 62 11 BAT. RV7 —
18 07 153.6 72 1490
) SW JAROW TP 1.06
1 - ) 0.0 70 146.6
1314 153.7 0.0 506 7L50 220
749L 72 HAYTER 7
BRIKER1
bR JARROW 7 - a0
‘ 146.5 -54.6 a2 || 8 o5
6.2 6.2 5 )
207 79 B o 214
A7 0.7 1.09 WAINWRIZ 1459
362 1502 I - 105
EDGERTO7 -4.1 145
141 483 B9 5
153.3 » 814 TUCUMAN7 219 1%, 104
153.4 KILRY TP KllbléﬁRN7 26.0
: <
SW ( 133 g HAYTER19
- 15.1 g 3 ()
1.05 - =168 ~2
144.8 : 6.1
74 i_K { 36 | 0
87 METIS647 329 ‘ = o102 O 15.0
649 METIS644 327 325 325 ! 2 M3 2
HANSMAN7 104 06 1 85 ——1 8.8 103 ! S i 26.1
. . o
861 o
1427 47.2 -47.2 y\g -47.1 142.9 472ALTAP 142.6 i g |
»> 809 < [ ‘
6.6 6.5 0 7.8 - 73
EXPRESTP o
3 3 35.0 o1 gfgo\ll'\’DIS“W | g |
648 1.0% 18.1 . ( [1] | 86
HANSMANS 256.8 : 75 s @ 250 | | s | PROVOST?
Laos HUGHEND 1:04 ! S \
PAINTRT4 28.8 288 os 1 '8 104 | g | sos6
' 17.9 -18.0 = = 37 = ) T
18,5 MET 22 || 52 HRTEXP7 | O 9! 2 PROVOSTS
METIS649 874 | ‘ 3
107 3 715AL TP 1.03 4.7 3
257.3 o 8.1 142.7 —® . 55 || 2445 3 240 {>
1.04 ' 1.04 9.7 \8 7.7
143.2 143.4
1.03 1.04 1.04 41,0
%8 1433 143 4 : 1.04
414 e 20
36 1471 : 1.03
: MONITOR? 19419 e
PEMUKN3
-47.6 |
1425
. EYRE_TAP Lo 48
; sw
I 24.4 1432 24.8 S ( o0 (
I 203 18.4 212 |
-24.3 24.4
1410 I
-22.0 21.5 I CURR_TAP R
105 12.4 124
1444 4 4.7
1.04 % 1.07
143.3 148.2 148.0

Provost Area Reliability
Project 1782
2020 WP

P1782 PRE-CONNECTION - DIAGRAM A3-45
N-1: EDGERTON 899S 138/25 KV TRANSFORMER
THU, JAN 25 2018 16:22

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate B
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7 I1£IYS7H o
KITSCOT7 | SW -45.3 470 g
-38.7 7L42 38.8 i
53 85 -25.4 274 1324 766 -27.7
: -18. 7LAB5_T_TAP
o 69.3 7L14 714 s -36.2 . -- BAUERTAP
sw In 5 L B s IR BT %
) -21.3 e i—‘( 2T ’ e 240 145.3 7L129 24.2 143.9
gg/ZTAP7 °0 107 %FJALO? 1106? o0
14.2 142 - 1491 147.6 ' 145.3
1.08 BAT. RV7 |
21 0.1 149.5 -14.7 1490
sw JAROW TP 1.05
1.08 8.0 o7 ) 00 | ) 16,6 145.0
1314 1495 07 0.0 -54.6 7L50 220
BRIKER1 749L | 72 HAYTER 7
£69 JARROW 7 - 4220
145.0 567 12 I § HAYTER 9
6.2 6.2 —1 =TT 5 05
7 07 1.09 NANwRl ]
362 149.9 144.9 21.9
EDGERTO7 -6.0 218
1.08 483 174 R
1487 108 814 TUCUMAN7 219 ];10459 1.02
148.9 KILRY TP PSH,*_.%RN7 ’ 256 229
<
( 200 3 HAYTER19
- g
w02 1513 3 O
T T T T T T AU 4
W 6.1
74 S__Q ( { 108 | \ﬁg
87 METIS647 -31.8 ‘ = | 101 O 15.0
s METIS644 | o | 1393 54
HANSMAN? —— — — | g | 057
1.04 861 1.02 | ° ‘
1427 47.3 -47.3 ;J:g -47.3 143.9 472ALTAP 140.2 i g |
09 |
35 3.4 0 4.7 8 2 a73 o
EXPRESTP |2
3 3 35.2 & | SHARDIST? | a |
648 107 78 11.9 SwW | ‘ E | 86
1403 HANSMAN9 256.8 : 75 BT ( | @ I PROVOST7
PAINTRT 3.9 3.9 96 HU?HEND 1433 ‘ 3 |
- 250 4074 250 2 2 37 ! a | 8 PROVOSTS
i METIS649 874 SC 1-%:? HRTEXP7 50.1 ! 2
. . 4. [
257.2 TISAL TP 142.4 ———o | 109 || 248 3 240
1.04 ' 1.04 9.7 \8 7.7
142.9 143.2
1.04 1.04 741
143.0 143.2 o 1.03
75.5 12 258
02 1471 . 1.02 :
: MONITOR? 19419 1405
PEMUKN3
-48.4 x
1.07 1425 N
256.8 EYRE_TAP Lo 56
: swW
I 252 142.9 25.6 sw 50 (
I 211 19.2 212 ’
-25.0 252
1.07
1410
-22.7 22.2 I CURR_TAP 148.2
12.4 124
1.04 PY
144.2 -
1.04 1‘.‘0% 47 1.07
143.0 148.1 1479

Provost Area Reliability
Project 1782
2020 WP

P1782 POST-CONNECTION - DIAGRAM A3-46
N-1: 749L METISKOW 648S TO EDGERTON 899S/KILLARNEY LAKE 2673

THU

, JAN 25 2018 16:22

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate B
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7? I1R3IYS7H o
KITSCOT? | sw -41.8 434 g
244  TLA2 245
— o | 263 29.9 1324 766 -30.6
. -18. 7LA65_T_TAP
w -55.0 7L14 56.6 " 315 15 _o - - BAUERTAP
sw N—W 576 563 | ;65059 21‘7 214 28 105
) -22.8 e i—‘( 2T . ot -16.3 7 7L129 16.4 I
862 00 1.10 79 147" 190
PV-TAP7 1491 151.9 BYFFALO7 1477
I 1.12 BAT. RV7 —
‘ 154.6 17.9 1490
SW JAROW TP 1.06
0.0
1.12 oT )F_ 7.0 146.9
1314 154.7 0.0 46.7 7L50 220
BRIKER1 749L — 72 HAYTER 7
06 JARROW 7 - 4220
‘ 146.6 -52.8 53 || 8 o5 9
[e)] .
‘ — 4‘ 100 207 82 B o -22.0
. WAINWRI7
362 149.8 145.9 o
EDGERTO7 I 1.9 -
14.2
1210770 483 195 B 106
' 1.07 814 TUCUMAN? 219 145.9 103
147.2 KILRY TP KILLARN7 2538
W - <
79 79 S ( 130 g HAYTER19
| 8
198 09 L g 1515 3 O
141.3 sw 21 61 '3
74 __¢ ( 33 h
87 METIS647 824 ‘ = o102 O 15.0
649 METIS644 39.3 -39.0 31.1 ! g , 1403 2R
HANSMAN7 o1 85 Y | 86 103 ! g i 25.9
N 1418 861 1415 ! 3
1427 49.8 -49.8 N -49.7 472ALTAP ‘ g |
09 |
538 5.7 0 7.2 o ~|w73 [
EXPRESTP < | &
3 3 33.1 &|SHarRDIST? e ‘
648 1.06- 17.7 14.1 ® SW ‘ ( ‘ E : 86
1403 HANSMAN9 2554 75 o3 50 | | @ | PROVOST?
PAINTRT4 30.9 -30.9 HUGHEND 104 S
59.0 53 53 75 I 93 14%9 \ o | 4086
: 4074 oo 3 PROVOST9
T METIS649 874 18 [ 56 HRT EXP7 | B g3 3
1o 715AL TP 103 4. g
256.4 142.0 _-28. ‘ -5.1 J 2415 ;3 24.0
1.03 ' 1.03 9.7 \8 7.7
1424 142.8
1.02 1.03 1.04 -42.4
6 142.4 142.8 : 1.03
428 258
1471 -4.6 102 :
41 MONITOR? 19419 1t
PEMUKN3 :
-48.7 x
1.06 1425 -
2554 EYRE_TAP Lo 5.4
; sw
I -25.5 1424 25.9 S ( = (
I 207 18.8 210 | ’
254 255
1.07
141
222 218 | SURR TP 147.6
12.4 12.4 -
1.04 °
1436 -
1.03 1'% YT o
142.5 147.5 147.3

Provost Area Reliability
Project 1782
2020 WP

P1782 POST-CONNECTION - DIAGRAM A3-47
N-1: 749L/7L749 EDGERTON 899S TO LLOYDMINSTER 716S
THU, JAN 25 2018 16:22

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate B
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7 I1R3IYS7H o
72 7142 79 KITSCOT? )l SW -46.0 479 g
156 52 | 258 30.2 1324 766 30.3
-15. : 7LAB5_T_TAP
w 233 7L14 235 . . -38.2 38.2 ° - - BAUERTAP
sw N—W 212 227 | '21 ‘79 22‘2 23.0 E XIS 105
) -21.1 e i_J ( 2T : e 30.4 106 7L129 -30.2 s
g?/ZTAP7 °0 1o gi)gl;ALO? 1887 "
316 324 . 1491 148.1 3UF 146.4
1.08 BAT. RV7 |
31.6 -32.3 149.1 12.2 1490
SW JAROW TP 1.06
1.08 386 2T ) 0.0 ) -17.0 1463
148.9 315 0.0 7L50
1314 220
BRIKER1 749L - 72 HAYTER 7
1.06 JARROW 7 4220
146.5 § HAYTER 9
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P1782 POST-CONNECTION - DIAGRAM A3-48
N-1: 7L50 BUFFALO CREEK 526S TO BATTLE RIVER 757S
THU, JAN 25 2018 16:23

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate B
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000
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P1782 PRE-CONNECTION - DIAGRAM A3-49
N-1: BUFFALO CREEK 526S 138/25 KV TRANSFORMER
THU, JAN 25 2018 16:23

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate B
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000
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P1782 POST-CONNECTION - DIAGRAM A3-50
N-1: 7L129 BUFFALO CREEK 526S TO VERMILION 710S
THU, JAN 25 2018 16:23

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate B
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000
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Table 1: P-V Analysis-2020 WP LG Post-Project

Maximum Meets 105%

Contingency incremental transfer

transfer (MW) criteria?
N-0 System Normal 250 Yes
749L Metiskow 648S Edgerton 8995/Killarney Lake % Yes

267S

7L130 Vermilion 710S Kitscoty 705S 110 Yes
899ST3 Edgerton 899S 138/25 KV transformer 120 Yes
7L14 Kitscoty 7055 Hill 751S 130 Yes
749L/7L749 Edgerton 899S Lloydminster 716S 140 Yes
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2020WP LG Post-Project: Provost 545S 138 kV Bus Voltage (bus # 86)

—o— Normal Operation (Category A)

——749L (Metiskow 648S to Edgerton

899S/Killarney Lake 267S)

—#&—7L130 (Vermilion 710S to Kitscoty
7055)

899ST3 (Edgerton 899S 138/25 kV
transformer)

—#=—7L14 (Kitscoty 705S to Hill 7515)

—e—749L/7L749 (Edgerton 899S to
Lloydminster 716S)
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2020WP LG Post-Project: Edgerton 899S 138 kV Bus Voltage (bus # 362)
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899S/Killarney Lake 267S)
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899ST3 (Edgerton 899S 138/25 kV
transformer)

—#=—7L14 (Kitscoty 705S to Hill 7515)

—e—749L/7L749 (Edgerton 899S to
Lloydminster 716S)
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2020WP LG Post-Project: Metiskow 648S 138 kV Bus Voltage (bus # 74)
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2020WP LG Post-Project: Hansman Lake 650S 138 kV Bus Voltage (bus #

648)
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Lloydminster 716S)
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2020WP LG Post-Project: Killarney Lake 267S 138 kV Bus Voltage (bus #

219)
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Lloydminster 716S)
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2020WP LG Post-Project: Kitscoty 705S 138 kV Bus Voltage (bus # 1387)
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Lloydminster 716S)




Bus Voltage (pu)

1.15

1.10

1.05

1.00

0.95

0.90

0.85

0.80

0.75

2020WP LG Post-Project: Hill 751S 138 kV Bus Voltage (bus #1393)
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2020WP LG Post-Project: Lloydminster 716S 138 kV Bus Voltage (bus #
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2020WP LG Post-Project: Briker 880S 138 kV Bus Voltage (bus # 1314)
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Table 1: Summary of System Performance (Element Loading) Scenario 7- 2020 SP HG Post-

Mitigation
Figure in
Contingency Thermal Overloads Attachment
A3
7L129 (Buffalo Creek 526Sto Bauer 918S
_ Tap)
749L (Metiskow 648Sto Edgerton 7L50 (Buffalo Creek 526Sto Jarrow 2525 A5-1
8999Killarney Lake 267S) Tap)
7L129 (Vermilion 710Sto Bauer 918S Tap)
B48ST1 (Metiskow 6485 138/25 kv 7L50 (Buffalo Creek 526Sto Jarrow Tap A5-2
transformer)
7L14 (Kitscoty 705Sto Hill 7519) 7L50 (Buffalo Creek 526Sto Jarrow Tap A5-3
899S T3 (Edgerton 899S 138/25 kv 7L50 (Buffalo Creek 526Sto Jarrow 2525
A5-4
transformer) Tap)
7L42 (Hill 751Sto Lloydminster 7169 | -20 (Buffalo CreeTkafj‘as to Jarrow 2525 A55
749L/7L749 (Edgerton 899Sto 7L50 (Buffalo Creek 526Sto Jarrow 252S A5-6
Lloydminster 716S) Tap)

Table 2: Summary of System Performance (Element Loading) Scenario 8- 2020 WP HG Post-

Mitigation
Figure in
Contingency Thermal Overloads Attachment
A3
7L50 (Buffalo Creek 526Sto Jarrow 252S
T
749L (Metiskow 648Sto Edgerton — o)
8995/Killarney Lake 2679) 704L (Wainright 51Sto Tucuman 478S) AS-7
7L.130 (Vermilion 710S Kitscoty 705S)

899S T3 (Edgerton 899S 138/25 kV 7L50 (Buffalo Creek 526Sto Jarrow 252S

A5-8
transformer) Tap)

749L/7L.749 (Edgerton 899Sto 7L50 (Buffalo Creek 526Sto Jarrow 252S A5-9

Lloydminster 7169

Tap)
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P1782 POST-MITIGATION - DIAGRAM A5-1
N-1: 749L METISKOW 648S TO EDGERTON 899S/KILLARNEY LAKE 2673
WED, JAN 24 2018 11:15

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate A
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000
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I 7.3 5.6 211 | ’
-33.8 34.0
1.07
1410
-9.0 85 | CURR_TAP 148.0
12.4 12.4
1.05 PY
145.2 -
1.05 1'% YT o
144 4 148.0 147.7

>

7.0

1.04
26.1

Provost Area Reliability
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2020 SP

P1782 POST-MITIGATION - DIAGRAM A5-2
N-1: METISKOW 648S 138/25 KV TRANSFORMER

WED, JAN 24 2018 11:16

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate A
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7 :£|787H o
257 7L42 256 KiTscotr )l S 323 310 4
3;1 7 34.2 | 257 -11.9 1324 766 9.1
-34. : 7LAB5_T_TAP
714 67 67 _T_ BAUERTAP
swW _— e — -3.1 3.1 @
Sw ) 453 05 35 P 03 o6 7L129 1.05
)’_T : 0.0 ( - } : 61.7 1.06 62.8 Taba
g?/ZTAP7 °0 1.06 élg%Fd:ALm 16’ o
- 1491 146.1 146.1
450  46.1 105 ot vy g 78
306 -30.3 144.9 -29.0 1490
SW JAROW TP 1.06
105 51.2 - ) 0.0 ) =Ty 1457
1314 144.4 208 0.0 -94.9 7L50 220
BRIKER1 749L o 72 HAYTER 7
06 JARROW 7 - 4220
1 1 145.9 976 § HOAYTER 9
-5. 5. - 2 5
14 05 1.09 \2/\?A7IN\?V7|;I‘7 " 1os
362 149.9 146.2 160
EDGERTO7 I -5.6 253
1;‘0511 483 20 H 101 ’
' 1.04 533 814 TUCUMANT 219 139.0 1.05
143.2 - KILRY TP lSIH’.:SRRN7 26.2 229
-28.4 swW : 5
596 60.9 ( a3 3 HAYTER19
i - >
784 %52 R -
142.2 sw S a2 <3
74 ——K -0.5 : i,
87 METIS647 827 ‘ = 102
649 METIS644 66.8 -65.7 49 ! o , 1408
HANSMAN7 229 238 s ——1 2.6 | g. i
1. 1.03 | )
861 o
1427 49.2 49.2 13 e 1423 o ALTAP 142.1 i g |
09 |
21.2 21.1 ~ 22.8 8 9l o7z o
EXPRESTP |2
g 3 24.8 & | NHARDIST? | a |
648 1.0% 12.4 6.1 Sw | E ! 86
1403 HANSMAN9 256.8 : 75 T EETY \( \ @ I PROVOST7
PAINTRT4 49.0 -49.0 HUGHEND 1.03 ! o |
42.0 76 6 -11.8 § -32 14%5 \ o | 4086
: 4074 14 | 3 PROVOST9
1'2057-1 METIS649 874 33 || 37 HRT EXP7 o 114 ! 3
; 715AL TP 1.03 - 5
256.2 1421 ———o | A5 | F 1978 3 19.6
103 ' 1.03 84 3 7.0
142.8 1425
1.03 1.03 311
142.8 142.5. o 1.04
1471 -6.9 102 26.0
MONITOR? 19419 1113
53.2 . PEMUKN3
1.07 1425
256.8 EYRE_TAP Lo 14
: swW
I -32.1 1428 32.6 sw |( 50 (
I 142 12.4 210 | ’
-31.9 321
1.07
1410
-15.7 15.3 I CURR_TAP 147.4
12.4 124
1.04 PY
1439 -
1.04 1‘.‘0% 47 1.07
142.8 147.3 147 1

Bus - Voltage (kV/pu)

Branch - MW/Mvar

Equipment - MW/Mvar

100.0%Rate A

1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000

Provost Area Reliability
Project 1782
2020 SP

P1782 POST-MITIGATION - DIAGRAM A5-3
N-1: 7L14 KITSCOTY 705S TO HILL 751S
WED, JAN 24 2018 11:16




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7 I1F§'IYS7H o
KITSCOT7 | SW 10.6 -105 g
24.4 7L42 24.4
— x | 251 -8.0 1324 766 4.0
2. . 7LAB5_T_TAP
w -50.0 7L14 50.8 146 146 ° - BAUERTAP
SW N—T 5.0 51 | ;5:‘9 52‘2 18 20 7 105
)’—W -18. 0.0 ( - X -4. 712 1.04 7L129 725 ara
g?/ZTAP7 o0 102 %FJALO? 18 e
5.1 5.1 ) 1491 140.5 F 144.2
1.01 BAT. RV7 |
4 06 138.8 222 1490
SW JAROW TP 1.05
0.0
1.00 oT )F_ 6.7 144.5
1314 1385 0.0 -104.9 7L50 220
BRIKER1 749L — 72 HAYTER 7
28 JARROW 7 o 4220
‘ 1454 1079 g HAYTER 9
5.1 5.1 _ — — 2 0.5
14 06 1.11 \2/\?Z|N\fvi?7 " 1os
362 153.7 146.6 54
EDGERTO7 I -5.6 -
214
1.30801 483 20 H 103
' 1.00 814 TUCUMAN7 219 1415 1,06
138.3 KILRY TP PSE,E;ARN7 26.4 229
W - -
S! ( 202 3 HAYTER19
- 63
103 R T :
1417 oW 4)137‘
74 —-‘_33 , ( 4.3
87 METIS647 : ‘ « ‘
649 METIS644 155 -154 154 54 ! o |
HANSMAN7 43 81 Ui ——1 1.9 104 | g. i 2.2
} . [ [
861 k)
1427 25.0 -25.0 ;J:g -25.0 143.2 472ALTAP 143.0 i g I
09 |
-18.6 18.4 ~ 19.0 8 © 073 o
EXPRESTP & | &
g 3 36.0 &|SHArRDIST? a |
648 1.08- 1.5 -4.9 SW ‘ ‘ E | 86
1403 HANSMAN9 2584 : 75 T gy \( | @ ' PROVOST?
PAINTRT4 33.0 -33.0 HUGHEND ];10459 o |
® 29 15.6 4074 -15.6 229 § 79 37 ! E \ 2 ‘F‘,%BSVOSTQ
13%8 METIS649 874 109 [ -178 HRT EXP7 | 0.8 ! 3
: IS 715AL TP 1.04 29 S
263.2 6.5 1435 —_—0 ‘ 2.3J 19.76 3 19.6
99 16 Lo 07 >
1.04 1.05 8.4 \63 7.0
143.4 144.8
103 1.04 1.05 20.4
206 258 143.4 144.8 ey 1.05
' -10.6 26.2
9.4 1471 1.03
: MONITOR? 19419 142.0
0.0 . PEMUKN3
1.08 1425
2584 EYRE_TAP Lo 8
: sw
I 29.0 1434 29.4 S ( 50 (
I 146 12.7 211 | ’
288 29.0
1.07
1410
-16.3 15.8 I CURR_TAP 147.8
124 124
1.05 PY
1445 -
1.04 1‘.‘0% 47 1.07
143.5 147.8 147.6
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P1782 POST-MITIGATION - DIAGRAM A5-4
N-1: EDGERTON 899S 138/25 KV TRANSFORMER
WED, JAN 24 2018 11:17

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate A
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7 I1R3IYS7H o
KITSCOT7 | SW 23.2 -229 g
7L42
| 260 76 1324 766 41
7LAB5_T_TAP
w 256 7L14 25.8 , , 3.0 30 o -- BAUERTAP
SW N—T 9.4 09 | ;08‘59 12‘2 32 34 106
) -0.0 e &_‘( oT . 19 -69.3 1.06_ 7L129 70.6 19,
gg/ZTAP7 °0 1.06 %FfALO? e o
192 194 ) 1491 146.5 _ 146.7
1.06 BAT. RV7 |
-39 2.3 146.3 -30.2 1490
SW JAROW TP 1.06
0.98 245 - ) 0.0 ) 70 146.4
1314 1356 29 00 -102.9 7L50 220
BRIKER1 749L 0 72 HAYTER 7
6 JARROW 7 o 4220
1 1 146.8 -106.0 § HOAYTER 9
-5. 5. - 2 5
14 06 1.10 \2/\?Z|N\?vi?7 "o
362 1521 147.3 100
EDGERTO7 I -5.6 -
20.7
(1).39699 483 20 H 101
' 0.99 949 814 TUCUMAN7 219 139.9 104
137.1 - KILRY TP K%?RN7 26.0 229
0.7 SwW . -
312 15 ( 00 3 HAYTER19
LI >
71 vy = r © 65
139.5 sw 2]
74 __K 51 !
87 METIS647 -32.1 ‘ 2 |
649 METIS644 418 414 9.9 9 ! g | i
HANSMAN7 5 00 75 ] 16 102 ! g i 258
3 1411 861 140.9 | 3
1427 37.3 -37.2 N -37.2 472ALTAP ‘ g I
09 |
-14.7 145 ~ 155 8 I o
EXPRESTP ¥ |
g 3 28.9 % |SHARDIST? a |
648 1.0% 3.5 21 Sw | E ! 86
1403 HANSMAN9 256.8 : 75 o O 0os \( \ @ I PROVOST7
PAINTRT4 40.1 -40.0 HUGHEND 1.04 | o |
24.6 ™ 799 -158 N 09 14%3 \ o | 4086
: 4074 19 | 3 PROVOST9
108 METIS649 874 57 [ 27 HRT EXP7 | o 62 2
; o0 715AL TP 1.03 -2, 5
259.3 6.5 142.2 E— ] | 318 197 3 19.6
99 1.6 Lo T >
1210232 1.04 8.4 \63 7.0
1.02 1.03 ’ 1.04 1433 25.9
26.1 256 142.3 143.3 49 1.04
. 1471 115 102 25.9
104 MONITOR? 19419 1406
PEMUKN3
1425 =2 i
1.07 -
256.8 EYRE_TAP Lo 1.5
: swW
I -29.6 142.2 30.0 swo | ( = (
I 7.1 15.4 209 | ’
-29.4 296
1.07
1410
-18.7 18.2 I CURR_TAP 147.2
12.4 124
1.04 PY
143.4 -
1.03 1'% T o
142.3 1471 146.9

Provost Area Reliability

Project 1782

2020 SP

P1782 POST-MITIGATION - DIAGRAM A5-5
N-1: 7L42 HILL 751S TO LLOYDMINSTER 716S
WED, JAN 24 2018 11:17

Bus - Voltage (kV/pu)

Branch - MW/Mvar

Equipment - MW/Mvar

100.0%Rate A

1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7? :£|7S7H o
KITSCOT? | sw 12.3 122 g
-19.2 7L42 19.3
s — | 253 7.3 1324 766 33
-3. . 7LA65_T_TAP
w -44.9 7L14 455 A -12.6 12.6 ° - - BAUERTAP
sw N—T 40 a5 || ;2‘6 52‘2 2.0 22 7 105
) -0.0 e i—‘( 2T I . s -69.4 105 7L129 70.6 s
862 00 1.03 79 1 266
PV-TAP7 1491 1417 BUFFALOT 1449
— 1.02 BAT. RV7 —
‘ 140.2 221 1490
SW JAROW TP 1.05
0.0
1.01 oT )F_ 169 145.2
1314 139.9 0.0 102.9 7L50 220
BRIKER1 749L — 72 HAYTER 7
06 JARROW 7 - 4220
146.0 105.8 g HAYTER 9
300 o & 0.5
‘ 111 297 SV 1.07
. WAINWRI7
362  153.8 147.2 65
EDGERTO7 I 56 -
213
1210233 483 20 H 103
' 1.03 814 TUCUMAN7 219 1415 105
142.4 KILRY TP KILLARN7 263 400
sw -
63 63 ( 201 3 HAYTER19
LI >
K 4 g = x© - r©r . 15,63 3
1425 Sw call ey '3
74 ——K 45 : .
87 METIS647 -32.9 ‘ = | 102
649 METIS644 207 -206 143 43 ! o ;1414
HANSMAN7 50 27 Y ) o | g_ |
' : 184 : 1.03 | o ‘
861 o
27.2 27.2 y:g 27.1 1429 200 AP 1427 i S ‘
09 |
-18.0 17.9 . 18.5 g g [ o
EXPRESTP S |5
g 3 348 % |SHARDIST? a ‘
648 1.08 3 37 W |< | 3 |86
1403 HANSMAN9 258.3 75 73 55 | | @ | PROVOST?
PAINTRT4 34.9 -34.9 HUGHEND 105 S
0.7 T 58 217 | 67 14;9 \ o | 4086
: 4074 oo 3 PROVOST9
5 METIS649 874 107 [ 77 HRTEXP7 | o 1.9 3
130 Y 715AL TP 104 2. 2
2633 , . 65 1435 ———o | 24 |1 198 3 19.6 {>
1419 269 1.04 : 105 ” ‘8 -5
PEMUKN1 -9.1 103 1.04 1433 1.05 1448
105.3 -104.8 17 258 ana 105 215 105
-49.0 35.2 : 1471 -108 1.03 201
;?5056 5 95 MONITOR? 19419 el
} PEMUKN3 .
-50.9 x
1.08 1425
2583 EYRE_TAP o 13
; sw
I -29.9 143.3 30.3 swo | ( =0 (
I -14.5 12.7 211 | ’
-29.7 29.9
1.07
141
6.2 57| SURR TP 147.8
12.4 12.4 -
1.05 PY
144 4 -
1.04 1‘.‘0% 47 1.07
143.4 147.8 1476
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P1782 POST-MITIGATION - DIAGRAM A5-6
N-1: 749L/7L749 EDGERTON 899S TO LLOYDMINSTER 716S
WED, JAN 24 2018 11:17

Bus - Voltage (kV/pu)
Branch - MW/Mvar
Equipment - MW/Mvar
100.0%Rate A
1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1357 VERMILO7 terr
KITSCOT? | sw -0.9 09 g
387  T7L42 38.8 [
17.5 17.7 249 28 1324 766 -1.3
. 7. 7LAB5_T_TAP
69.3 7L14 714 180 184 _T_ BAUERTAP
Sw ) FSL 53.1 505 757 80.3 101 G0z
-47.0 ' ’ 496 434 | g6 ’ 1.04 1.04
) ’—T 0.0 ( . 86.5 104 7L129 i&j 104
PNTAPT > e g?égg(\LO? 16 e
14.2 14.2 : 1491 145.8 102 143.8
1.07 BAT. RV7 |
1.9 0.2 147.5 -42.7 1490
Sw JAROW TP 1.04
1.07 8.0 o7 ) 00 | ) 6.2 143.0
1314 147.5 06 0.0 1211 7L50 220
BRIKER1 749L o 72 HAYTER 7
204 JARROW 7 - 4220
. . 1431 1256 8 l-(!)AYTER 9
- . - Il .5
1.7 08 1.00 \2/\?A7IN\‘/‘VE;?7 " o4
362 1503 1435 219
EDGERTO7 I 72 iz
1.06 483 25 &
146.7 106 814 TUCUMAN7 219 ‘1)-2’9;31 103
146.9 KILRY TP KILFARN7 : 258 4,0
( 206 b HAYTER19
201, 1402 3
= 214
74 ——{( { a7 3
87 METIS647 315 ‘ - | 100
METIS644 | S 1386
649 g ! :
HANSMAN7 — — — | £ |
1.03 861 1.01 | o ‘
1427 366 -36.6 13 365 1425 o TP 1395 i ] |
09 |
3.0 3.1 o 23 8 974 [
EXPRESTP o |5
3 3 46.1 os” | EHARDIST? ! g \
PAnsmans A 15.2 —e ‘ (| @ | PRovosT?
1403 256.8 75 91 = 287 | ‘ g
PAINTRT4 178 1738 HUGHEND 103 4 \
28.3 209 || 42 1423 | o 4086
153 4074 154 37 | o | 2 PROVOST9
7255 METIS649 874 0.9 [ -84 HRT EXP7 | 20.3 ! 3
. £ 715AL TP 1.03 47 g
256.2 8.1 1417 —e | 311 2418 3 24.0
99 28 e N
1.03 1.03 9.7 \63 7.7
102 1424 142.2
: 1.03 1.03 aaa
%6 1425 1422 - 1.03
9 12.8 257
1471 -12. Lo ;
124 MONITOR? oo 140.0
-50.4 . UKN3
1.07 1425 -
256.8 EYRE_TAP o 1.6
; sw
I 27.2 142.4 275 S ( 50 (
I -16.7 14.8 209 | ’
27.0 272
1.07
1410
-18.3 17.9 I CURR_TAP 1471
12.4 124
1.04 °
1435 Ny
1.03 1'% T o
1425 147.0 146.8
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P1782 POST-MITIGATION - DIAGRAM A5-7

N-1: 749L METISKOW 648S TO EDGERTON 899S/KILLARNEY LAKE 2673

WED, JAN 24 2018 11:20

Branch - MW/Mvar

100.0%Rate B
1.1250V 0.899UV

Bus - Voltage (kV/pu)

Equipment - MW/Mvar

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7 I1R3IYS7H o
KITSCOT? | _Sw 24 24 g
307 7L42 307 ) [
58 01 -25.7 0.2 1324 766 -4.4
. -19. 7LA65_T_TAP
61.2 7L14 63.0 -14.4 14.4 - BAUERTAP

W -67. 714
sw )F;_o 57.6 557 | 5‘1 33 —= 125 o6 0 105 105
) -22.1 e i_‘ ( 2T I . s -84.5 1.6 7L129 86.6 I
862 0.0 54,1 -50.7

PV-TAP7 1.08 g?dFF{\Lm 196
X - 1491 149.7 146.1
6.2 6.2 110 o vy g 100.
18 0.7 152.2 -45.3 1490
SW JAROW TP 1.05
0.0
1.10 16,6 145.1
2T
1314 152.3 0.0 -118.9 7L50 220
BRIKER1 749L — 72 HAYTER 7
285 JARROW 7 o 4220
‘ 145.0 1232 g HAYTER 9
6.2 6.2 - 2 05
7 07 1.09 \2/\?A7IN\‘/‘V9§:7 " 1os
362 150.5 145.0 25
EDGERTO7 I -7.2 -
218
1 ;51109 ( 483 25 K 0.99
' 1.10 ‘ 814 TUCUMAN7 219 1371 105
152.0 KILRY TP ls‘ll.'kARN7 26.1
SwW ( 206 3 HAYTER19
103 e s e e 1405
142.3 : 214
sw - -
74 326 |
87 METIS647 : ‘ « 102
649 METIS644 184 -18.3 18.3 | £ M08
HANSMAN7 35 23 0 ——1 1.2 103 ! g i
; 861 ; 2
1427 36.7 -36.7 ;J:g -36.7 142.3 472ALTAP 141.9 i g I
09 |
1.0 1.1 o 03 o |73 o
EXPRESTP :
3 3 46.2 & |QuarDIST? | a |
648 1.0%F 157 0.6 sSWo| | o | sg
1403 HANSMAN9 256.8 : 75 T EREETY; \( | @ I PROVOST7
PAINTRT4 36.1 -36.1 HUGHEND 103 S \
28.4 13 o4 144 209 [ 42 1423 \ o \ . 4086
; " -14. PROVOSTY
YAl METIS649 874 04 [ 79 HRT EXP7 | o 1.8 | 3
107 L 715AL TP 1.03 -4.7 8
256.2 8.1 141.8 p—) ‘ 2.4J 2415 3 24.0
99 1.03 28 T T >
: 1.03 9.7 \63 7.7
142.6 142.3
108 1.03 1.03 258
- 142.6 142.3 ' 1.03
26.0 259
0 1471 -12.1 102 :
: MONITOR? 19419 1409
PEMUKN3
-50.0 1
1.07 1425 N
256.8 EYRE_TAP 1.0
1.03
swW
I 268 1426 27.2 S ( 50 (
I -16.2 143 209 | ’
-26.7 26.8
1.07
141
-17.8 17.4 I CU'gR TAP 147.2
12.4 124 -
1.04 ®
1437 -
1.03 1'% T o
142.7 147.1 146.9
iabili Bus - Voltage (kV/pu
Provost Area Reliability P1782 POST-MITIGATION - DIAGRAM A5-8 Bus - Joltage (kVipu)
Proiect 1782 N-1: EDGERTON 899S 138/25 KV TRANSFORMER Equipment - MW/Mvar
) WED, JAN 24 2018 11:20 100.0%Rate B
1.1250V 0.899UV
2020 WP kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000




1455 1393 1383
LLOYD 7 HILL 7 1387 VERMILO7? I1R3IYS7H o
KITSCOT? | sw 5.0 50 g
244  TLA2 245
17.7 18.2 |2 23 1324 766 6.6
: -18. 7LA65_T_TAP
w 54.9 7L14 56.6 » 1.9 1o -- BAUERTAP
SW_| ) 51.2 a0 7§ :5650‘79 22‘0 =0 BT o 1.06
) -22.6 e i_‘ ( 2T . & -82.7 106 7L129 84.8 i
862 0.0 110 79 % -50.6
PV-TAPY 1491 1513 BYFFALO7 1470
— 112 BAT. RV7 —
‘ 154.1 -45.4 1490
SwW JAROW TP 1.06
0.0
1.12 oT )F_ 6.8 146.0
1314 154.2 0.0 -116.9 7L50 220
BRIKER1 749L - 72 HAYTER 7
08 JARROW 7 - 4220
145.8 1211 g HAYTER 9
497 W & 0.5
‘ 1.09 207 497 1.06
. WAINWRI7
362 1506 145.8 o
EDGERTO7 I 7.2 -
216
1;‘0:;18 483 25 K 0.99
' 1.04 814 TUCUMAN7 219 1371 104
144.0 KILRY TP KH.%ARN7 26.1
swW - -
7.9 7.9 ( 204 g HAYTER19
LI >
8 oo p WL X - xrxr o -14.03 3
141.4 - 214
74 —{SW ( { %6 3
87 METIS647 524 ‘ = | 102
649 METIS644 250 -24.9 17.0 6.9 ! g 1402
HANSMAN? 26 15 I 74 — L R ! s i
; 861 ; o
1427 395 395 y:g 304 1419 20 TP 1416 i S :
09 |
1.9 2.1 © 1.1 g | wr3 o
EXPRESTP o |2
3 3 44.8 % |2HARDIST? | Q \
648 1.0% 150 20 | sw ‘< | o e
1403 HANSMANS 256.8 75 83 287 | : @ | PROVOST?
PAINTRT4 385 -38.5 HUGHEND 1.03 S
31.1 Ve a7 -195 | 28 143%3 \ o | 4086
: 4074 o 3 PROVOST9
Yid METIS649 874 02 [ 76 HRTEXP7 | o 31 ! 3
256, 3 715AL TP 1.03 4. g
256.2 8.1 1418 —e | 26 || 2445 3 24.0
99 2.8 oo o7 >
1.03 1.03 9.7 \63 7.7
142.5 142.3
1.03 1.03 1.03 272
%6 142.5 142.3 -27. 1.03
274 258
1471 -12.3 1.02 X
12 MONITOR? 19419 1108
PEMUKN3 :
512 x
1.07 1425 g
256.8 EYRE_TAP o 0.9
; sw
I -28.0 142.5 28.4 S ( =5 (
I -16.1 14.2 209 | ’
27.9 28.0
1.07
141
77 7z | SURR TP 147.2
12.4 12.4 -
1.04 °
1436 -
1.03 1'% T o
1426 147.1 146.9
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P1782 POST-MITIGATION - DIAGRAM A5-9
N-1: 749L/7L749 EDGERTON 899S TO LLOYDMINSTER 716S
WED, JAN 24 2018 11:20

Bus - Voltage (kV/pu)

Branch - MW/Mvar

Equipment - MW/Mvar

100.0%Rate B

1.1250V 0.899UV

kV: <=25.000 <=69.000 <=138.000 <=240.000 <=500.000 >500.000
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