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6911 Southpoint Drive (B03)
Burnaby, BC
V3N 4X8

June 26, 2026

via ermai: I

RE: Project - Queue #11 Interconnection System Impact

Study Repo

Dear-,

Enclosed is the Interconnection System Impact Study for the proposed Interconnection Request (IR), queue
#11 - - oict. submitted under Tariff Supplement 79: BC
Hydro Generating Plant Interconnections of the Open Access Transmission Tariff (OATT). This letter
provides a non-binding good faith estimate of the cost and time to construct the facilities required to
interconnect your IR to BC Hydro’s Transmission System, being the Network Upgrades, based on the
findings of the Interconnection System Impact Study.

Open Access Transmission Tariff

The OATT defines Network Upgrades as additions, modifications, and upgrades to BC Hydro's Transmission
System required at or beyond the Point of Interconnection (POI) to accommodate the interconnection of the
Generating Facility to BC Hydro's Transmission System.

Interconnection Study Costs

The Interconnection Customer is responsible for paying the full cost of all Interconnection Studies in cash.
Interconnection Study costs vary depending on the scope, complexity, and other factors such as whether any
scope is shared with another Interconnection Customer (not applicable to this Interconnection System Impact
Study). Per Tariff Supplement 79, BC Hydro as the Interconnection Customer is responsible for paying the
full cost of this Interconnection System Impact Study.

Cost Estimate

Based on the Interconnection System Impact Study, the non-binding good faith estimated cost (typical
accuracy range of +100%/-35%) for Network Upgrades required to interconnect your IR is $811 K.

Major Scope of Work Identified:

e Protection and Control

o Install two relays for new Generator G3 and integrate using existing port expander

o Extend Transformer T2 protection zone to include G3 breaker

o Update protection one-line diagram and complete real time digital simulation testing

o Implement alarms for new equipment per BC Hydro standards and confirm existing alarm
system capacity

o Update operations databases, displays, and the energy management system to support
required control, indication, telemetry, and alarms

bchydro.com



¢ No additional station, transmission, or telecommunications Network Upgrades identified

Exclusions:

e Applicable taxes

¢ Outage costs

e Permits

¢ Right of Way & Property Costs

Key Assumptions:

e Construction by contractor
e Six (6) months of construction is considered
e No expansion of existing stations or control buildings to accommodate new equipment

Key Risks:

e Major equipment delivery presents potential project cost and schedule risks, based on variance in
equipment lead times

¢ No defined supply chain strategy; construction costs may increase depending on delivery method

e Project schedule may be longer than expected, leading to increased overhead costs

e Cost of materials and major equipment may be affected by market conditions and escalation

Technical Interconnection Requirements

As part of our commitment to maintaining a reliable and responsive grid, BC Hydro maintains its Technical
Interconnection Requirements (TIR) documentation, including the 60 kV to 500 kV TIR for Power
Generators. You will be required to meet the TIR as your project will be connecting to the BC Hydro
Transmission system. BC Hydro looks forward to working closely with you so that you can meet the TIR and
can assist with any technical questions you may have. For more details on the TIR, please refer to:

https://app.bchydro.com/content/dam/BCHydro/customer-portal/documents/transmission/tgi/60kv-500kv-TIR-
for-power-generators.pdf

Schedule

Based on the Interconnection System Impact Study, the non-binding good faith estimated in-service date for
your Interconnection Request’s Network Upgrades is Q3 2026.

Timely actions required from you for the rest of the interconnection process to minimize risks to the schedule:

e Providing your written authority for BC Hydro to proceed with a Facilities Study.
e Execution of a Terms and Conditions for Modifications (TCM) per Tariff Supplement #79

Please note that changes to your Interconnection Request, changes in earlier queued Interconnection
Requests, or delays in receiving financial commitments may also impact the target in-service date.



If you have any questions, please contact the Transmission Generator Interconnections team at
transmission.generators@bchydro.com.

Sincerely,

Interconnections Manager, Transmission Generator Interconnections
BC Hydro

Encl.: External Queue 11_||| NG ©:oicct_System Impact Study.pdf
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Disclaimer of Warranty, Limitation of Liability

This report was prepared solely for internal purposes. All parties other than BC Hydro are third parties.
BC Hydro does not represent, guarantee or warrant to any third party, either expressly or by implication:
any information, product or process disclosed, described or recommended in this report.

BC Hydro does not accept any liability of any kind arising in any way out of the use by a third party of any
information, product or process disclosed, described or recommended in this report, nor does BC Hydro accept
any liability arising out of reliance by a third party upon any information, statements or recommendations
contained in this report. Should third parties use or rely on any information, product or process disclosed,
described or recommended in this report, they do so entirely at their own risk.

This report was prepared by the British Columbia Hydro And Power Authority (‘BCH”) or, as the case may be, on
behalf of BCH by persons or entities including, without limitation, persons or entities who are or were employees,
agents, consultants, contractors, subcontractors, professional advisers or representatives of, or to, BCH
(individually and collectively, “BCH Personnel”).

This report is to be read in the context of the methodology, procedures and techniques used, BCH’s or BCH’s
Personnel’s assumptions, and the circumstances and constraints under which BCH’s mandate to prepare this
report was performed. This report is written solely for the purpose expressly stated in this report, and for the sole
and exclusive benefit of the person or entity who directly engaged BCH to prepare this report. Accordingly, this
report is suitable only for such purpose, and is subject to any changes arising after the date of this report. This
report is meant to be read as a whole, and accordingly no section or part of it should be read or relied upon out
of context.

Unless otherwise expressly agreed by BCH:

(a) any assumption, data or information (whether embodied in tangible or electronic form) supplied by, or
gathered from, any source (including, without limitation, any consultant, contractor or subcontractor, testing
laboratory and equipment suppliers, etc.) upon which BCH'’s opinion or conclusion as set out in this report
is based (individually and collectively, “Information”) has not been verified by BCH or BCH’s Personnel; BCH
makes no representation as to its accuracy or completeness and disclaims all liability with respect to the
Information;

(b) except as expressly set out in this report, all terms, conditions, warranties, representations and statements
(whether express, implied, written, oral, collateral, statutory or otherwise) are excluded to the maximum
extent permitted by law and, to the extent they cannot be excluded, BCH disclaims all liability in relation to
them to the maximum extent permitted by law;

(c) BCH does not represent or warrant the accuracy, completeness, merchantability, fitness for purpose or
usefulness of this report, or any information contained in this report, for use or consideration by any person
or entity. In addition, BCH does not accept any liability arising out of reliance by a person or entity on this
report, or any information contained in this report, or for any errors or omissions in this report. Any use,
reliance or publication by any person or entity of this report or any part of it is at their own risk; and

(d) In no event will BCH or BCH'’s Personnel be liable to any recipient of this report for any damage, loss, cost,
expense, injury or other liability that arises out of or in connection with this report including, without limitation,
any indirect, special, incidental, punitive or consequential loss, liability or damage of any kind.

Copyright Notice

Copyright and all other intellectual property rights in, and to, this report are the property of, and are expressly
reserved to, BCH. Without the prior written approval of BCH, no part of this report may be reproduced, used or
distributed in any manner or form whatsoever.
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Executive Summary

BC Hydro Generation, the Interconnection Customer (IC), proposed the -

Project and requests to connect its Fort
Nelson generator G3 to the BC Hydro Fort Nelson regional transmission system,
which is an addition to the existing units G1 and G2 at FNG.

the G3 addition, the plant maximum power injection into the system remains
unchanged.

The Project will feature aq
dual-fuel (gas & diesel) turbine generator with maximum power output of 14 MW
The Point of Interconnection (POI) of the FNG units is at the
138 kV bus of the FNG station. The IC’s proposed commercial operation
date (COD) is July 30", 2026.

To interconnect the Project at the
proposed POI, this System Impact Study (SIS) has identified the following
requirements and conclusions:

1. With the addition of the FNG G3, when the FNG plant is connected to the
AESO system, the study does not find any steady state performance
violation under system normal conditions and under P1 contingencies.

2. Under certain single contingencies in the Alberta region, angular instability
concerns were observed at FNG G1 and G3 following the loss of 7L29
(from Alberta’s Rainbow Lake 791S to Rainbow Co-gen 850S) under the
studied system conditions. This is a pre-existing issue, and it is being
addressed through BC Hydro-AESO coordination on the development of a
Corrective Action Plan (CAP).

3. The planned operation of G3 (or G3 with G1) in an island was evaluated.
The assessment identified no network upgrade. Several performance risk
areas were identified; they are associated with voltage and frequency
control, cold load pickup, and transformer energization. A few key operating
requirements for islanded operation and operational measures to manage
the risks are recommended. Refer to Appendix E for the recommendations.

4. Protection and control modifications are required for the FNG G3 addition.
The identified protection work is limited to local station modifications at
FNG, while the identified control work includes both local station updates
and control centre database, display, telemetry, alarm, and EMS updates

000-APR-00077 vii
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required to accommodate the new unit G3. No telecommunications work is
required for this project.

The above conclusions are made based on the IC's input data and study
assumptions listed in Section 4, which represent the best available information for
this SIS.

A non-binding good faith cost estimate for required network upgrades and
estimated schedule for construction are included in a separate letter to the IC.

000-APR-00077 viii
2026 Jun 24
Not to be reproduced without the permission of BC Hydro



& BCHydro

I 7 PR APt
ystem Impact Study

Contents

Executive Summary vii
1 Introduction 2
2 Purpose of Study 4
3 Scopes of Study 5
4 Assumptions and Conditions 6
5 System Studies and Results 8
5.1 Power Flow Study Results 8
5.1.1 Thermal Overload Analysis 8
5.1.2 Steady-State Voltage Analysis 8
5.1.3 Reactive Power Capability Evaluation 8
5.2 Transient Stability Study 9
5.3 Islanding Study 9
5.4 Reliability Impact to Adjacent Utilities 9
5.5 Analytical Studies 10
5.6 Fault Analysis 10
5.7 Stations Requirements 11
5.8 Protection, Control and Telecommunications 11
5.8.1 Protection 11
5.8.2 Control 11
5.8.3 Telecommunications 12
5.9 Revenue Metering 12
6 Cost Estimate and Schedule 13
7 Conclusions 14
Tables
Table 1-1 Summary of Project Information 2
Table 4-1 Summary of Fault Clearing Times 7
Table B-1: Summary of Branch Loading Analysis Results 16
Table B-2: Steady-State Voltage Study Results 16
000-APR-00077 [
2026 Jun 24

Not to be reproduced without the permission of BC Hydro



& BCHydro

I 7 PR APt
ystem Impact Study

Table C-1: Transient Stability Study Results for 26LS 17

Table D-1 PSS/E Generator Model for FNG G3: 18
Table D-2 PSS/E Excitation System Model for FNG G3: 18
Table D-3 PSS/E Power System Stabilizer Model for FNG G3: 18
Table D-4 PSS/E Turbine-Governor Model for FNG G3: 19
Figures

Figure 1-1: Fort Nelson Area Transmission System Diagram 3
Figure A-1: Area Interconnection Diagram for the FNG G3 Addition Project

15
Appendices

Appendix A Area Interconnection Diagram for the FNG G3 Addition
Project

Appendix B Power Flow Study Results

Appendix C Transient Stability Study Results

Appendix D Power Flow and Dynamic Models and Data

Appendix E Operational Recommendations for FNG G3 Islanded
Scenarios

000-APR-00077 X
2026 Jun 24
Not to be reproduced without the permission of BC Hydro



& BCHydro

I 7 PR APt
ystem Impact Study

Acronyms

The following are acronyms used in this report.

AESO  Alberta Electric System Operator

AIES Alberta Interconnected Electric System
BCH British Columbia Hydro and Power Authority
CAP Corrective Action Plan

COD Commercial Operation Date

DTT Direct Transfer Trip

ERIS Energy Resource Interconnection Service
FNG Fort Nelson Generating Station

HS Heavy Summer Load Conditions
HW Heavy Winter Load Conditions
IC Interconnection Customer

LS Light Summer Load Conditions

MPO Maximum Power Output

NERC  North American Electric Reliability Corporation
NRIS Network Resource Interconnection Service
OATT  Open Access Transmission Tariff

POI Point of Interconnection

RAS Remedial Action Scheme

SIS System Impact Study

TIR BC Hydro “60 KV to 500 kV Technical Interconnection Requirements for Power
Generators”

TOV Temporary Overvoltage
WECC Western Electricity Coordinating Council
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1 Introduction

BC Hydro Generation, the Interconnection Customer (IC), proposed the -
Project and requests to connect its Fort
Nelson generator G3 to the Fort Nelson regional transmission system.

The Project will feature a
dual-fuel (gas & diesel) turbine generator with maximum power output of 14 MW
. There are two existing generating units G1 and G2 at FNG.
The Point of Interconnection (POI) of the FNG units is at the 138 kV bus
of the FNG station. After the G3 addition, the plant maximum injection into the
system remains unchanged at 70.46 MW. The IC’s proposed commercial
operation date (COD) is July 30", 2026.

The project overview is provided in Table 1-1 below.

Table 1-1 Summary of Project Information

Project Name
roject

Name of Interconnection BC Hydro Generation
Customer (IC)

Point of Interconnection (POI) Fort Nelson Generation Station 138 kV bus
IC’s Proposed COD July 30", 2026

Type of Interconnection Service | NRIS X ERIS []
Maximum Power Injection (MW) | 70.46 MW (Summer) | 70.46 MW (Winter)
Number of Generator Units One dual fuel (gas & diesel) turbine generator
Plant Fuel Gas & diesel

Figure 1-1 illustrates the Fort Nelson Generating Station and the regional
transmission system in British Columbia. The Fort Nelson Generating station
(FNG), located in northeastern British Columbia, is presently a combined cycle
facility owned and operated by BC Hydro. The existing generating station consists
of a gas turbine unit, G1, rated at 58.588 MVA, and a steam turbine unit, G2 rated
at 32.941 MVA. The facility delivers electricity to BC Hydro transmission and
distribution customers in the Fort Nelson area, and, when local generation exceeds

000-APR-00077 2
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area load, exports the surplus generation with the system operated by Alberta
Electric System Operator (AESO). The Fort Nelson area’s electric system is
connected via a 134.7 km, 138 kV line 1L359 (within BC border) to the Alberta
Interconnected Electric System (AIES).

The proposed unit FNG G3 is connected to the 13.8 kV side of the existing
transformer FNG T2 through a new 13.8 kV breaker. FNG G3 will share the step-
up transformer T2 with the existing unit G2.

According to the IC’s plan, when
G3 is in operation, G2 will be disconnected, and therefore, G2 and G3 will not
operate online simultaneously.

Appendix A further shows the area interconnection diagram of the FNG G3
addition project.

Figure 1-1: Fort Nelson Area Transmission System Diagram

000-APR-00077 3
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2 Purpose of Study

The purpose of the System Impact Study (SIS) is to assess the impact to the BC
Hydro transmission system of interconnecting the proposed Customer’s facility, in
accordance with the relevant BCH Open Access Transmission Tariff (OATT).

This study aims to identify transmission constraints and determine system
reinforcement options, including the implementation of a Remedial Action Scheme
(RAS) for generation shedding or generation runback, to ensure adequate
performance and the reliable operation of the BC Hydro transmission system.

The SIS is performed in accordance with the North American Electric Reliability
Corporation (NERC) reliability standards, Western Electricity Coordinating Council
(WECC) performance criterion, and BC Hydro transmission planning
requirements, specifically:

e NERC standards: FAC-002-3, TPL-001-4

o WECC Performance Criterion: TPL-001-WECC-CRT-4

e BC Hydro’s 60 kV to 500 kV Technical Interconnection Requirements for
Power Generators (hereafter referred to as the “TIR”) per NERC Standard
FAC-001-3

e BC Hydro’s Transmission Asset Planning FAC-002-3 Study Guide

000-APR-00077 4
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3 Scopes of Study

This study investigates potential thermal overloading, voltage performance and
stability constraints of the transmission system as a result of the proposed
interconnection and identifies the requirements of the Network Upgrades in the BC
Hydro transmission system to accommodate the IC’s proposed interconnection.

This study is based on available information provided by the IC. Further studies or
a study update may be required when additional data from the IC is available or
key study assumptions are updated.

This SIS focuses on the impact of the proposed interconnection on the BC Hydro
system. Relevant adjacent-system contingencies have been considered where
applicable. BC Hydro coordinates and cooperates with neighboring systems in
accordance with FAC-002-3 where such coordination is required.

000-APR-00077 5
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4 Assumptions and Conditions

This study is performed based on the information in the IC’s interconnection data
form submitted in November 2024.

The study assumptions and conditions used in the study cases include the
forecasted load levels, generation resource plans, and facility ratings, etc. for the
selected study years as appropriate. This study focuses on the scenarios of FNG
generating station interconnected with the AESO (G3 only, and G1 and G3
together). The G3 islanded scenario and the G1/G3 islanded scenario are
addressed separately in the islanded operation study; refer to Appendix E for the
associated planning considerations and operational measures.

Further assumptions were made for this study:

1) The 2026 Heavy Winter (HW) and 2026 Heavy/Light Summer (HS/LS)
study cases are selected to study the proposed interconnection of the
subject generating project.

2) Regional generation is dispatched to the patterns that stress the
transmission system in the study area. In these patterns, the regional
generations are typically set to their Maximum Power Outputs (MPO)
unless otherwise specified.

3) The facility ratings used in this study are based on BC Hydro operating
order 5T-10 dated Mar 3, 2026, and 5T-14 dated April 8, 2026.

4) BC Hydro’s Fort Nelson Area load forecast data are based on 2024/25
Distribution Forecast.

5) Project dynamics data for G3 are derived from OEM’s documentations and
are the best available data at the time of this study. Project dynamics data
will be updated upon unit commissioning test.

6) The fault clearing times used in this system impact study for transient
stability study purpose are summarized in Table 4-1 below. The fault
clearing time assumptions for various AIES area contingencies are adopted
upon AESO Study Scope “P3082 Fort Nelson Generating Station Gas”.

000-APR-00077 6
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Table 4-1 Summary of Fault Clearing Times

Contingency

3-Ph Fault Location

Fault Clearing Time (Cycles)

Close End Far End

FNG 144 Bus FNG 144 Bus 8 -

FNG G1 FNG G1 8 8

11357 Close to WSP 5 6

1L359 Close to FNG 12 13

7L29

(Rainbow Lake 791S to Close to RBW 791S (AB) 6 30

Rainbow Co-gen 8505, AB)

7L113

(Ring Creek 853S to Close to Arcenciel 930S (AB) | 6 42

Arcenciel 930S, AB)

7L82

(Hotchkiss 788S to Ring Close to Hotchkiss 788S (AB) | 6 42

Creek 853S, AB)

RBW G5 (AB) RBW Cogen 850S G5 8 -
000-APR-00077 7
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5 System Studies and Results
5.1 Power Flow Study Results

The study was performed to evaluate whether the FNG G3 generating project
would cause unacceptable system performance (e.g., equipment overloads,
steady-state voltage violation, and voltage instability) and to determine the
reinforcement requirement based on steady-state performance analysis.

The study focuses on the 2026 light summer (26LS) system load condition which
is typically a stressed condition for a generation interconnection project, taking into
consideration factors such as load conditions, seasons and generation patterns.
The 2026 heavy summer (26HS) and 2026 heavy winter (26HW) cases are also
checked to capture any possibility of performance violations under higher load
conditions.

5.1.1 Thermal Overload Analysis

The study finds no thermal overloads on transformers or lines under system normal
conditions and single contingencies (P1) for all load conditions (26LS, 26HS,
26HW) studied. Appendix B shows the details of selected thermal overload
analysis results.

5.1.2 Steady-State Voltage Analysis

With the connection of the FNG G3 project, the steady-state voltage performance
under system normal and single contingency conditions (P1) is acceptable for all
the load conditions (26LS, 26HS, 26HW). Appendix B shows the details of selected
steady-state voltage study results.

5.1.3 Reactive Power Capability Evaluation

FNG G3 is a ||l 14 MW synchronous turbine generatofjj Gz

Il Bascd on the steady-state studies completed in this SIS, no voltage
violation or additional reactive support requirement has been identified under the
studied system normal and P1 conditions.

000-APR-00077 8
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5.2 Transient Stability Study

Transient stability studies have been performed using the 2026 light summer base
case to assess the impact of adding the 14 MW FNG G3 in accordance with the
TPL-001-WECC-CRT-4 Performance Criteria.

Appendix C shows a summary of the transient stability studies for 2026 light
summer load conditions with both FNG G1 and G3 dispatched at their rated
capacity. Angular instability concerns were observed at FNG G1 and G3 following
the loss of 7L29 under the studied dispatch conditions. This is a pre-existing issue
and is not introduced by the addition of FNG G3.

The BCH Planning Coordinator Office (PCO) has communicated the finding of
angular instability to AESO and a Corrective Action Plan (CAP) is being developed
jointly by BC Hydro and the AESO. This pre-existing issue is being addressed
through BC Hydro—AESO coordination on the development of a Corrective Action
Plan (CAP).

5.3 Islanding Study

An islanding study was performed to assess the ability of FNG G3, either operating
alone or together with G1, to support the local loads under separated operating
conditions following the loss of 1L.359. The study identified no network upgrade.

Appendix E summarizes the identified operational measures and planning
considerations from the study, and these measures will need to be considered for
incorporation into Operating Order 3T-FNG-01.

5.4 Reliability Impact to Adjacent Utilities

In accordance with FAC-002-3, the potential impact of the proposed
interconnection on adjacent systems has been considered as part of this SIS. The
Fort Nelson regional system is interconnected with the AIES, and therefore
relevant Alberta contingencies were considered in this SIS.

As stated in Section 5.2, the study identified a pre-existing angular stability issue
under certain Alberta contingencies; it is not introduced by the addition of FNG G3
and is being addressed through BC Hydro—AESO coordination. No other
incremental reliability impact to adjacent utilities has been identified for the
proposed interconnection.
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5.5 Analytical Studies

Analytical studies performed for the project identified the following key findings and
recommendations:

o FNG T2 transformer can be energized from either the 138 kV high-voltage
side or the 13.8 kV low-voltage side (G3 side). High-voltage side
energization has been in practice as per operating order LOO 3T-FNG-01,
and the performance is not expected to change with the addition of G3.
Energization from the G3 side has been studied to ensure that significant
voltage sags are avoided. The energization process will follow common
practice by gradually increasing the generator terminal voltage from zero
to its nominal value, rather than applying a sudden voltage step. This
controlled voltage ramp-up slowly increases the transformer flux to its rated
value, preventing core saturation and magnetizing inrush currents.

e FNG G3 islanded operation is allowed when the 1L359 transmission line
has been isolated at the FNG terminal. Under these conditions, G3 may be
operated in islanded mode to supply the WSP load.

e FNG G3islanded operation is not permitted during normal conditions when
the 1L359 transmission line is connected at the FNG terminal while open
at the AIES terminal (Rainbow Lake Switching Station, 791S). In the event
of an unintended opening of the 1L359 line at the AIES terminal, the
existing Direct Transfer Trip (DTT) scheme is relied upon to trip the FNC
I < trance breaker before opening the 1L359 line terminal
at the FNG side. The delayed opening of FNG- is required to prevent
potential transient overvoltages (TOVs) on 1L359 line caused by the FNC
induction motors.

5.6 Fault Analysis

The short circuit analysis for the System Impact Study is based upon the latest BC
Hydro system model, which includes project equipment and impedances provided
by the IC. Thevenin impedances for the near-term system conditions and the
ultimate fault levels at POl are not included in this report but can be provided upon
IC’s request.
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5.7 Stations Requirements
No station work is required for this project.
5.8 Protection, Control and Telecommunications

5.8.1 Protection

Protection work associated with the new generator connection at Fort Nelson
Generating Station (FNG) are identified as:

e Add two SEL-300G relays for the new generator G3.

e Extend the existing protection zone of transformer T2 to include the G3 unit
breaker |}

e Update the FNG protection one-line diagram and carry out in-house Real
Time Digital Simulation (RTDS) tests.

The identified protection work is limited to the FNG station.

5.8.2 Control

Control work associated with the new generator connection at Fort Nelson
Generating Station (FNG) are identified as:

e Provide alarms for the new equipment and protection systems in
accordance with BC Hydro standardized alarm guidelines. The adequacy
of the existing station alarm system shall be confirmed during the
estimating stage. If existing alarm capacity is inadequate, additional control
scope may be required.

e If further points are required for SCADA control, additional control scope
may be required.

e Use the existing SEL-3610 port expander to connect the new protection
relays for engineering access.

The control portion of work for the new G3 unit is expected to be completed by the
IC in accordance with the applicable architecture standards.

In addition to the local station work, offsite control centre work is required to update
the database and displays at FVO/SIO, and to revise EMS as needed to
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accommodate the control, indication, telemetry, and alarms associated with the
new equipment at FNG.

5.8.3 Telecommunications
No telecommunications work is required for this project.
5.9 Revenue Metering

No revenue metering work is required for this project.
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6 Cost Estimate and Schedule

The non-binding good faith estimated cost and time to construct the Network
Upgrades required to interconnect the proposed project will be provided in a
separate letter to the IC.
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7 Conclusions

To interconnect the | ©cjoc! = the
proposed POI, this System Impact Study (SIS) has identified the following
requirements and conclusions:

1.

With the addition of the FNG G3, when the FNG plant is connected to the
AESO system, the study does not find any steady state performance
violation under system normal conditions and under P1 contingencies.

Under certain single contingencies in the Alberta region, angular instability
concerns were observed at FNG G1 and G3 following the loss of 7L29
(from Alberta’s Rainbow Lake 791S to Rainbow Co-gen 850S) under the
studied system conditions. This is a pre-existing issue, and it is being
addressed through BC Hydro-AESO coordination on the development of a
Corrective Action Plan (CAP).

The planned operation of G3 (or G3 with G1) in an island was evaluated.
The assessment identified no network upgrade. Several performance risk
areas were identified; they are associated with voltage and frequency
control, cold load pickup, and transformer energization. A few key operating
requirements for islanded operation and operational measures to manage
the risks are recommended. Refer to Appendix E for the recommendations.

Protection and control modifications are required for the FNG G3 addition.
The identified protection work is limited to local station modifications at
FNG, while the identified control work includes both local station updates
and control centre database, display, telemetry, alarm, and EMS updates
required to accommodate the new unit G3. No telecommunications work is
required for this project.
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Appendix A
Area Interconnection Diagram for the FNG G3
Addition Project

Figure A-1 shows the area interconnection diagram for the FNG G3 addition
project and its regional transmission system in British Columbia and a part of
Alberta.

Figure A-1: Area Interconnection Diagram for the FNG G3 Addition Project
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Appendix B
Power Flow Study Results

Table B-1: Summary of Branch Loading Analysis Results

& BCHydro

Power smart

ENG 61 Contingency Branch Loading (%)
o[5S - e EE
(ol\:w;;t Catagory| Bescription WSP) KLC) FNC) Border)
SuherRatng 47.8 174.7 174.7 174.7
MVA MVA MVA MVA
PO System Normal 15 28 26 20
26LS MAX P1 1L357 - 31 30 24
P1 FNG G1 15 6 5 3
PO System Normal 27 24 23 17
26HS MAX P1 1L357 - 31 30 24
P1 FNG G1 27 3 1 9
. . 47.8 221.1 221.1 2211
Winter Rating MvA  [mva  |[mva | mva
PO System Normal 42 15 15 9
26HW MAX P1 1L357 = 24 24 18
P1 FNG G1 42 8 3 15
Table B-2: Steady-State Voltage Study Results
FNG G1 | Contingency Bus Voltage (kV)
S Z’L‘:pf - FNG | wsp RBW
e Category | Description 144 144 KLC 144 144
PO System Normal 150.2 150.1 150.2 148.9
26LS MAX P1 11357 150.3 | - 150.1 148.9
P1 FNG G1 150.6 150.5 150.9 148.9
PO System Normal 151.8 151.7 151.8 148.9
26HS MAX P1 11357 152.3 |- 151.8 148.8
P1 FNG G1 151.5 151.3 151.6 148.9
PO System Normal 152.0 151.6 151.8 148.9
26HW MAX P1 11357 1525 |- 152.0 148.9
P1 FNG G1 150.7 150.4 150.8 148.9
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Appendix C

Project

Transient Stability Study Results
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Table C-1: Transient Stability Study Results for 26LS

Power smart

Fault Clearing
. i Time (Cycles) FNG G3 FNG G1
Cat Cont 3-Ph Fault Locat
ategory | ~ontingency auit tocation Close Far Performance | Performance
End End
P1.1 ;f:sG 144 FNG 144 Bus 8 - Acceptable Acceptable
P1.1 FNG G1 FNG G1 8 8 Acceptable Acceptable
P1.1 1L357 Close to WSP 5 6 Acceptable Acceptable
P1.1 7129 gs?: (:;’Bf){a'"mw Cogen | ¢ 30 | Unstable Unstable
Close to Rainbow Lake
P1.1 7129 7915 (AB) 6 30 Acceptable Acceptable
P1.1 71113 ac:)e Wi Areancial 9308 | - 42 Acceptable | Acceptable
P1.1 7L82 S\:e ¥ Hetchidas 7885 6 42 Acceptable Acceptable
P1.1 RBW G5 RBW Cogen 850S G5 8 - Acceptable Acceptable
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Appendix D
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Power Flow and Dynamic Models and Data

Machine Parameters for FNG G3:

I
Table D-1 PSS/E Generator Model for FNG G3: |||l
1 IR N
i El ENEENEE EI EI EHE EE Em
I N NN BN BN NN Nl B BN
5 EE EE EE N5 HEE HE HE HE BEE
Table D-2 PSS/E Excitation System Model for FNG G3: |||}
1 I MR R
1 EE Bl NN HE NE NN NN .
H HEE NN BNEN BN BnE Ea EmE
5 _HEIEEE HillE EE =B =EE

Table D-3 PSS/E Power System Stabilizer Model for FNG G3: |||}
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Table D-4 PSS/E Turbine-Governor Model for FNG G3: |||}

|
Il i
| I |
H B
N N
I | |

mup =
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Appendix E
Operational Recommendations for FNG G3 Islanded
Scenarios

The Fort Nelson Generating Station (FNG) is radially connected to the Alberta
Interconnected Electric System (AIES) via 1L359. Loss of 1L359 results in
separation of the Fort Nelson area from the bulk transmission system. Accordingly,
the ability of local generation to sustain area load under separated (islanded)
conditions has been evaluated as part of the G3 addition system impact study.

A dedicated islanding study was completed to assess system performance with
G3 operating as the only generating source or together with G1 under islanded
conditions.

The study identified certain operational measures and technical recommendations.
These measures include:
e Updating the cold load pickup block limits applicable to G3 islanded
scenarios
e Disabling the G3 PSS during islanded operation to mitigate oscillatory
behaviour observed in the simulation
e Enabling the G3 PSS while synchronized to the interconnected grid

In addition, existing operational restrictions remain applicable after G3 addition:
e 1L359 remains disconnected during G1+G3 or G3 islanded operation
e Energizing the GSU transformer from G3 at low voltage with controlled
excitation ramp-up during black start
e Limiting extended low-output parallel operation of G1 and G3 under
islanded conditions to mitigate equipment wear

The identified measures are under the scope of operational procedures and do not
trigger transmission reinforcements under the TPL-001 planning requirements.
These measures are proposed to manage risks under FNG G3 islanded operations
and may be considered for incorporation into the operating order 3T-FNG-01 in
discussion with BC Hydro Operations. Islanded operation represents a regional
separation operating condition, and it is assessed independently from BES
planning compliance scenarios.
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