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Attention: Ms. Cheryl Blundon
Director of Corporate Services & Board Secretary

Dear Ms. Blundon:
Re: Newfoundland and Labrador System Operator Annual Assessments

The Newfoundland and Labrador System Operator (“NLSO”) Transmission Planning Process involves the
execution of power system studies to demonstrate that the power system meets Transmission Planning
Criteria. These power system studies are performed by the NLSO and include an annual assessment of
the Newfoundland and Labrador bulk transmission system, which is comprised of transmission
infrastructure operating at a voltage level of 230 kV or higher including the Labrador-Island Link, the
Labrador Transmission Assets, and Island Interconnected System. Newfoundland and Labrador Hydro
(“Hydro”) also performs an assessment of all other transmission system facilities with a rated voltage of
46 kV and above that are under its operational control.

As a result of these power system studies, two reports were generated:
e TP-R-047: “NL Hydro Report —2021 Annual Planning Assessment,” Newfoundland and Labrador
Hydro, March 31, 2021; and
e TP-R-048: “NLSO Report — 2021 Annual Planning Assessment,” Newfoundland and Labrador
Hydro, March 31, 2021.

Details of the assessments are provided to the Board of Commissioners of Public Utilities for its
information as committed in Hydro’s response to PUB-NLH-025 of the Reliability and Resource Adequacy
Study Review proceeding, filed May 24, 2019.
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EXECUTIVE SUMMARY

Newfoundland and Labrador Hydro (Hydro) ensures the coordinated development of a safe, reliable and
economical transmission system for the benefit of users within the Province of Newfoundland and
Labrador. The Hydro transmission planning process involves the execution of power system studies to
ensure compliance with Transmission Planning Criteria and to determine the timing of system additions
and modifications.

The annual assessment of the NL Transmission System is performed by the Newfoundland and Labrador
System Operator (NLSO) and is summarized in a separate document.® The NL Transmission system is
comprised of transmission facilities located in NL operating at a voltage level of 230 kV or higher
including the Labrador-Island Link, the Labrador Transmission Assets and Island Interconnected System.
This document provides an overview of Hydro’s assessment, which addresses all other transmission
system facilities with a rated voltage of 46 kV and above that are under the operational control of
Hydro. The 2021 Annual Planning Assessment reveals:

e The pre-contingency and single contingency analysis indicates there are no transmission
equipment overloads or voltage violations in the near-term or long-term planning horizons.
The short circuit analysis reveals no issues with circuit breaker ratings in the near-term or long-
term planning horizons.

e Transient stability analysis is currently in progress as part of ongoing operational studies. These
studies will be completed in 2021.

" NLSO Annual Transmission Assessment (2020) — TP-R-037
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1 INTRODUCTION

The Hydro Transmission Planning Process involves the execution of power system studies to ensure
compliance with Transmission Planning Criteria and to determine the timing of system additions and
modifications. The 2021 Annual Planning Assessment covers the period extending to 2030. Cases are
assessed to investigate the capability of the transmission system to meet peak load and to meet firm
transmission commitments.”

This report addresses the NL Interconnected Transmission System, which is comprised of transmission
facilities located in NL, operating at a voltage level of 46 kV or higher. It is noted that NL Transmission
System facilities are addressed separately as part of the NLSO 2021 Annual Planning Assessment’.
Analysis is performed to ensure compliance with appropriate criteria, including those defined in TP-S-
007 NLSO Standard — Transmission Planning Criteria.

Figure 1 provides a map of the Newfoundland and Labrador Interconnected System post completion of
the Lower Churchill Project.

2 It is noted that the firm export limits for the Maritime Link (ML) is specified at 250 MW; however, there is insufficient generating capacity
within the NL Transmission System for exports of this magnitude over peak. For this reason, separate cases are developed to assess:

1) Near-Peak Load conditions with 250 MW export over the ML
2) Peak Load conditions with 158 MW of ML export to reflect firm commitments over peak

®The NLSO 2021 Annual Planning Assessment addresses the NL Transmission System, which is comprised of transmission facilities located in NL,
operating at a voltage level of 230 kV or higher, including, the Labrador-Island Link, the Labrador Transmission Assets and Island Interconnected
System
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Figure 1 —Newfoundland and Labrador Interconnected System
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2

SELECTION OF STUDY CASES

System models have been developed to reflect the latest load forecast with completed system changes
including proposed additions/modifications for future years ranging to 2030. The following system
additions are included in the 2030 study cases:

The Muskrat Falls Generating Station (MFAGS) is complete, with four 206 MW generating units
in service
The MFAST2 315 kV, 150 MVAr shunt reactor is removed from service
The LIL is operating in Bipole Mode up to its rated capacity of 900 MW

o Allfilter banks are available at each of Muskrat Falls and Soldiers Pond Converter

Stations

o Electrode lines and electrode sites are in service
Surplus Churchill Falls recall power is available for Island supply
There are two Soldiers Pond 175 MVAr synchronous condensers in service for analysis (the third
unit is available)
Holyrood Thermal Generating Station is out of service with Unit 3 operating in synchronous
condenser mode
Stephenville gas turbine has been removed from service
A new power transformer is installed in Bottom Brook as a backup supply for Stephenville as the
gas turbine is no longer in service. 400L is normally in service.
Hardwoods gas turbine is out of service as a generator, but can be operated as a synchronous
condenser
Happy Valley Terminal Station (HVYTS) is supplied via a new 138 kV transmission line L1303
connecting the Muskrat Falls Terminal Station 2 (MFATS2) to the Muskrat Falls Construction
Power Station (MFATS3), where it taps into existing 138 kV transmission line L1302
138 kV transmission line L1301 from Churchill Falls to Muskrat Falls TS1, as well as Muskrat Falls
TS3 have been decommissioned
HVYTS has an additional 138/25 kV 50 MVA transformer, T5
The Happy Valley North Side Diesel Plant is assumed to be out of service
The CF T31 power transformer has been relocated to Holyrood to replace failed T7.
Wabush Terminal Station upgrades include:

o Addition of a 23 MVAr capacitor bank *(project details still to be finalized)

o Transformers T4 and T5 have been replaced with 125 MVA units
Wabush Substation upgrades include:

o Transformers T3 and T5 have been removed from service

o Transformer T6 is connected to bus B3, and both transformers T4 and T6 are available as

spares
o Anew 26.7 MVA transformer T7 has been connected to bus B5
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o Abustie has been added to connect buses B3 and B5, which is normally closed.
e (Capacity assumptions for the Iron Ore Company of Canada ("IOC") are predicated on the
establishment of a long term capacity and operating agreement involving the operation of
Synchronous Condenser SC3.

Load flow plots for the Year Ten cases are provided in Appendix A.

3 Special Considerations

Special considerations for this study period are discussed in the section(s) below.

3.1 Operational Studies

Hydro is undertaking a set of operational studies for the interconnection of Lower Churchill Project
assets into the NL Transmission System. The objective of the studies is to identify system impacts and
operating limits to allow for the development of instructions to be used by NLSO. These operational
studies include assessments of the transient stability. Transient stability considerations will therefore be
outside of the scope of annual assessments until the operational studies are complete. The studies are
expected to be completed in 2021.

3.2 Labrador Incremental Load

In 2021, Hydro will be undertaking a process to investigate incremental customer load requests in
Labrador. These incremental requests are beyond the baseline forecast and outside of the scope of the
Annual Assessment. Rather, transmission system expansion requirements to serve incremental
customers in Labrador will be assessed in a standalone study to be completed in 2021.

4 LOAD FORECAST

The 2021 Annual Planning Assessment is based upon the following load forecasts prepared by the
Market Analysis Section, Rural Planning Department, Newfoundland and Labrador Hydro:

e Island Interconnected 10 Year P50 and P90 Peak Demand Summary — Fall 2020 dated January
2021; and
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e lLabrador Interconnected 10 Year P50 and P90 Peak Demand Summary — Summer 2020 dated
January 2021.

The Island and Labrador Interconnected forecasts are summarized in Table 1.

Table 1 — Operating Load Forecasts (P90) - Island and Labrador Interconnected System

Forecasted Demand (MW)
Island Labrador Interconnected
Year Interconnected (Fall 2020)

(Fall 2020) Lab East Lab West Total
2020/21 1689.4 79.7 354.8 420
2021/22 1717.1 80.4 3549 421.0
2022/23 1718.3 81.0 377.9 4445
2023/24 1722.0 81.6 378.3 445.5
2024/25 1725.2 81.9 378.6 446
2025/26 1729.5 82.2 378.8 443.9
2026/27 1734.8 82.9 379.0 444.7
2027/28 1737.5 83.6 379.2 445.4
2028/29 1742.8 84.3 379.3 446.1
2029/30 1749.7 84.9 379.5 446.9

5 STEADY STATE ANALYSIS

The steady state analysis consists of pre-contingency analysis, for which the assessment assumes that all
equipment is in service, and contingency analysis. The analysis is performed to ensure that with all
equipment in service under normal operation, power flows in all elements are at or below normal rating
and voltages are within acceptable limits. The ratings are defined as per TP-S-001 - NLSO Facilities Rating
Guide. The results of the steady state analysis are described in the sections below.

Load flow plots during normal operation of the NL Transmission System for Year Ten (2030) are provided
in Appendix A.

5.1 Summary of Pre-Contingency Transformer Peak Loads

Table 2 provides a summary of the pre-contingency transformer loading levels in Year Ten. A review of
the pre-contingency peak cases for long-term horizons indicates that there are no transformer
overloads.
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Table 2 — Pre Contingency Transformer Load Levels®
Station Unit Rating 2030
MVA MVA %
Barachoix T1 10/13.3/16.7 7.05 42.2%
Bay d’Espoir T10 15/20/25 10.36 41.4%
T12 15/20/25 10.28 41.1%
T11 10/13.3/16.7 6.96 41.7%
Bear Cove Tl 10/13.3/16.7 5.06 30.3%
Berry Hill T1 15/20/25 1.96 7.9%
Bottom Brook’ T1 25/33.3/41.7 23.74 56.9%
T3 25/33.3/41.7 12.75 30.6%
T4 40/53.3/66.6 15.51 23.3%
Bottom Waters T1 10/13.3/16.7 10.77 64.5%
Buchans T1 40/53.3/66.6 15.92 23.9%
T2 5/6.6/8.3 2.40 28.9%
Coney Arm Tl 2.5/3.3/4.0 0.00 0.0%
Conne River T1 2.5/3.3 2.66 80.5%
Cooper Hill Tl 7.5/10 2.36 23.6%
Corner Brook Converter T1 21/28 9.00 32.2%
T2 21/28 9.24 33.0%
Cow Head Tl 5/6.7/8.3 1.90 22.9%
Daniel’s Harbor T1 1/1.3 0.55 42.0%
T2 1 0.54 41.6%
Deer Lake Tl 25/33.3/41.7 8.55 25.7%
T2 45/60/75 29.62 39.5%
Doyles T1 25/33.3/41.7 25.81 61.9%
English Harbour West T1 5/6.7 3.18 47.5%
Farewell Head Tl 10/13.3/16.7 6.27 37.5%
Glenburnie T1 1.5/3.3 2.09 63.2%
Grand Falls Frequency Converter T1 30/40/50 22.48 45.0%
T2 30/40/50 23.03 46.1%
T3 30/40/50 20.90 41.8%
Grandy Brook Tl 7.5/10/12.5 4.77 38.2%
Hampden Tl 2.5/3.3/4.0 1.61 40.3%
Happy Valley? T1 30/40/50 24.52 49.0%
T2 15/20/25//28 13.67 48.8%
T4 15/20/25//28 13.67 48.8%
T5 30/40/50 24.52 49.0%
Hardwoods T1 75/100/125 89.91 71.9%
T2 40/53.3/66.6 45.88 68.8%
T3 40/53.3/66.6 49.54 74.3%
T4 75/100/125 89.20 71.4%
Hawke’s Bay T1 5/6
T2 2.5/3.3 NOTE 4
HolyroodS T5 15/20/25 21.37 85.5%
T10 15/20/25 20.81 83.2%
T6 25/33.3/41.7 10.00 24.0%
T7 75/100/125 28.33 22.7%
T8 75/100/125 29.04 23.2%
Howley6 T2 7.5/10/12.5 2.99 23.9%
Jackson’s Arm T1 5/6.6/8.3 1.24 15.0%
Main Brook T1 1.5 0.70 46.7%
Massey Drive T1 75/100/125 49.01 39.2%
T2 40/53.3/66.6 32.82 49.2%
T3 75/100/125 58.17 46.5%
Muskrat Falls TS1 T1 2 0.07 3.7%
Muskrat Falls TS2 T5 75/100/125 38.63 30.9%
T6 75/100/125 38.71 31.0%
Oxen Pond T1 75/100/125 149.78 59.9%
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T2 150/200/250 72.23 57.8%
T3 150/200/250 149.78 59.9%
Parson’s Pond T1 1/1.3 0.75 57.5%
Peter’s Barren T1 15/20/25 2.25 9.0%
Plum Point T1 10/13.3/16.7 3.65 21.9%
Quartzite T1 15/20/25 15.60 62.4%
T2 15/20/25 15.50 62.0%
Rocky Harbour T2 5/6.6/8.3 3.97 47.8%
Roddickton T2 5/6.6/8.3 2.52 50.4%
South Brook T1 5/6.6/8.3 7.05 84.9%
Stephenville T3 40/53.3/66.6 37.92 56.9%
Stony Brook T1 75/100/125 89.14 71.3%
T2 75/100/125 88.07 70.5%
St. Anthony Airport’ T1 15/20/25 3.16 12.6%
Sunnyside T1 75/100/125 79.25 63.4%
T4 75/100/125 79.82 63.9%
T5 15/20/25 11.20 44.8%
Vanier T1 15/20/25 11.69 46.8%
T2 15/20/25 11.87 47.5%
Wabush Terminal® T1 35/47/65 35.31 54.3%
T2 35/47/65 36.41 56.0%
T3 35/47/65 35.84 55.1%
T4 75/100/125 72.36 57.9%
T5 75/100/125 72.36 57.9%
T6 35/47/65 33.30 51.2%
T7 50/66.6/83.3 48.24 57.9%
T8 50/66.6/83.3 50.17 60.2%
Wabush Substation’ T4 5/6.6/8.3 0.00 0.0%
T6 10/13.3/16.7 14.13 87.0%
T7 20/26.7 22.57 84.5%
Western Avalon T1 15/20/25 14.82 59.3%
T2 15/20/25 15.09 60.4%
T3 25/33.3/41.7 15.22 36.5%
T4 25/33.3/41.7 15.14 36.3%
T5 75/100/125 44.37 35.5%
Wiltondale T1 1.0 0.06 4.2%
Notes:
1.  Generator step up transformers and converter transformers are not included as these units have been sized for
the full unit capability.
2. Anew 230/66 kV, 40/53.3/66.7 MVA power transformer (BBK-T4) will be added at Bottom Brook Terminal
Station prior to Year 10 (2030)
3.  As part of the Muskrat Falls — Happy Valley Interconnection project, a fourth 138/25 kV, 30/40/50 MVA
transformer (HVY-T5) will be in service by the end of 2021.
4.  The Hawke’s Bay system is typically supplied by 15 MVA mobile transformer during the winter season.
5.  The 125 MVA transformer (CHF-T31 ) at the Churchill Falls Terminal Station #1 will be relocated to Holyrood to
replace the failed HRD-T7 by 2021
6.  Rattle Brook assumed to in operation at 4 MW
7.  St. Anthony Diesel Plant is in-service for capacity support
8.  Transformers T4 and T5 will both be replaced with 125 MVA units prior to Year 10.
9.  An additional 26.7 MVA transformer (T7) will be installed prior to Year 10 (2030). Transformers T4 and T6 will
serve as spare transformers during normal operation

10
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5.2

Review of Radial Systems

Radial systems that are impacted by loss of a transmission line are summarized in Table 3.

Table 3 — Radial Transmission Systems and Impact of Line Loss

TL# kv From To Impact

214 138 Bottom Brook Doyles Loss of load in Doyles/Port-aux-Basques area. Newfoundland Power
owns mobile gas turbine and mobile diesel located at Grand Bay as
well as Rose Blanche hydro site which can supply limited load in area.

215 66 Doyles Grand Bay Loss of load in Port-aux-Basques area. Newfoundland Power owns
mobile gas turbine and mobile diesel located at Grand Bay as well as
Rose Blanche hydro site which can supply limited load in area.

220 69 Bay d’Espoir Barachoix Loss of load on the Connaigre Peninsula

221 66 Peter’s Barren Hawke’s Bay Loss of load in the Hawke’s Bay/Port Saunders area. Hydro maintains
a 5 MW diesel plant at Hawke’s Bay that provides limited back up.

226 66 Deer Lake Berry Hill Loss of load in Bonne Bay. TL226 can be isolated in various locations
such that Bonne bay area loads can be supplied from Berry Hill
following line switching.

227 66 Berry Hill Daniel’s Harbour Loss of load from Sally’s Cove to Parson’s Pond. TL227 can be
isolated in various locations such that loads from Sally’s Cove to
Daniel’s Harbour can be supplied from either Berry Hill or Peter’s
Barren following line switching.

229 66 Wiltondale Glenburnie Loss of load on western arm of Bonne Bay to Woody Point

239 138 Deer Lake Berry Hill Loss of load on Great Northern Peninsula north of Bonne Bay. Hydro
maintains 5 MW diesel plant at Hawke’s Bay and 9.7 MW diesel plant
at St. Anthony. With TL239 out switching on the 66 kV will permit up
to 25 MVA to be supplied from Deer Lake on the 66 kV TL226 to Berry
Hill and then through the Berry Hill 138/66 kV transformer to the 138
kV system via TL259.

241 138 Peter’s Barren Plum Point Loss of load on Great Northern Peninsula north of Daniel’s Harbour.
Hydro maintains 9.7 MW diesel plant at St. Anthony that provides
limited back up.

244 138 Plum Point Bear Cove Loss of load on Great Northern Peninsula Bear Cove and north. Hydro
maintains 9.7 MW diesel plant at St. Anthony that provides limited
back up.

250 138 Bottom Brook Grandy Brook Loss of load in Burgeo

251 69 Howley Hampden Loss of load in White Bay

252 69 Hampden Jackson’s Arm Loss of load Jackson’s area of White Bay

254 66 Boyd’s Cove Farewell Head Loss of load Fogo and Change Islands

256 138 Bear Cove St. Anthony Loss of load St. Anthony — Roddickton area. Hydro maintains 9.7 MW

Airport diesel plant at St. Anthony that provides limited back up.

257 69 St. Anthony Roddickton Loss of load main brook and Roddickton

Airport

259 138 Berry Hill Peter’s Barren Loss of load on Great Northern Peninsula north of Parson’s Pond.
Hydro maintains 5 MW diesel plant at Hawke’s Bay and 9.7 MW
diesel plant at St. Anthony. With TL259 out switching on the 66 kV
will permit up to 25 MVA to be supplied from Berry Hill on the 66 kV
TL227 to Peter’s Barren and then through the Peter’s Barren 138/66
kV transformer to the 138 kV system via TL259.

260 138 Seal Cove Bottom Waters Loss of load on the Baie Verte Peninsula

261 69 St. Anthony St. Anthony Diesel Loss of load in the St. Anthony area. Hydro maintains 9.7 MW diesel

Airport plant at St. Anthony that provides limited back up.

262 66 Peter’s Barren Daniel’s Harbour Loss of load in Daniel’s Harbour area. Switching on the 66 kV results
in supply of Daniel’s harbour via TL227

264 66 Buchans Duck Pond Loss of industrial customer load

L1303 138 Churchill Happy Valley The system is being reconfigured as part of the Muskrat Falls — Happy
Falls/Muskrat Falls Valley interconnection, but will remain a radial system. Loss of load
upper Lake Melville area. Hydro maintains a 25 MW gas turbine in

Happy Valley that provides limited back up.

11
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5.3

Review of Steady State Contingencies

5.3.1 Line Out Contingencies

A review of the steady state line out contingency analysis concluded that there are no violations to the

Transmission Planning Criteria following the loss of the following Hydro owned equipment:

5.3.2

All 46kV and above transmission lines

All Shunt Device (Capacitor Banks and Reactors)

All generation units

HVDC poles

Summary of Multi Transformer Station Contingency Loading

Table 4 provides the transformer loading for each multi transformer station with the largest transformer

out of service.
Table 4— Multi Transformer Contingency Load Levels®
Station Unit Rating 2020
MVA MVA | %

Bay d’Espoir T10 15/20/25 Out-of-Service

T12 15/20/25 21.11 84.4%
Bottom Brook? Tl 25/33.3/41.7 31.23 74.9%

T3 25/33.3/41.7 Out-of-Service
Daniel’s Harbour T1 1/1.3 Out-of-Service

T2 1 1.08 | 834%
Grand Falls Frequency Converter T1 30/40/50 Out-of-Service

T2 30/40/50 29.55 59.1%

T3 30/40/50 34.97 69.9%
Happy Valley® Tl 30/40/50 Out-of-Service

T2 15/20/25//28 13.54 48.3%

T4 15/20/25//28 13.54 48.3%

T5 30/40/50 24.28 48.6%
Hawke’s Bay T1 5/6.7

T2 2.5/33 Note 4
Holyrood”’ T5 15/20/25 1558 |  623%

T10 15/20/25 Out-of-Service
Massey Drive® T1 75/100/125 Out-of-Service

T2 40/53.3/66.6 46.23 69.3%

T3 75/100/125 81.93 65.5%
Muskrat Falls TS2 T5 75/100/125 Out-of-Service

T6 75/100/125 77.35 61.9%
Wabush Terminal’ T1 35/47//65 35.38 54.4%

T2 35/47//65 36.48 56.1%

T3 35/47//65 35.91 55.2%

T4 75/100/125 Out-of-Service

T5 35/47//65 106.85 85.5%

T6 35/47//65 49.17 75.6%

T7 50/66.6/83.3 71.23 85.5%

T8 75/100/125 50.28 60.4%
Wabush Substation® T4 5/6.6/8.3 7.69 92.7%

T6 10/13.3/16.7 15.41 92.3%

12
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T7 20/26.7 Out-of-Service
Western Avalon T1 15/20/25 Out-of-Service
T2 15/20/25 2319 [ 927%

Notes:

1. Theloading provided is with the largest transformer in the station removed from service and back up generation on
line where applicable.
Bottom Brook 138 kV bus tie switch B2B3 closed
As part of the Muskrat Falls — Happy Valley Interconnection project, a fourth 138/25 kV, 30/40/50 MVA
transformer (HVY-T5) will be in service by 2021.
The Hawke’s Bay system is typically supplied by 15 MVA mobile transformer during the winter season.

w N

The 66kV loop between Holyrood and Hardwoods must be opened to avoid the overload of transformer T5

66 kV bus tie B2B4-1 closed

Transformers T4 and T5 will both be replaced with 125 MVA units prior to 2030.

An additional 26.7 MVA transformer (T7) will be installed prior to 2030. Transformers T4 and T6 will be utilized
following the loss of T7 .

© N uv A

5.3.3 Summary of Looped System Transformer Contingency Loading

Newfoundland Power executed an assessment of looped systems that are supplied by Hydro’s power
transformers for year 2021 to 2030". As per the results of the analysis presented in Appendix B, no
violations were identified.

5.3.4 Generator and Synchronous Condenser Contingency Analysis

There are no violations to the Transmission Planning Criteria following the loss of any other generator or
synchronous condenser.

5.3.5 Shunt Contingency Analysis

There are no violations to the Transmission Planning Criteria following the loss of any other shunt
device.

6 SHORT CIRCUIT ANALYSIS

Short circuit analysis is required to ensure that the prospective short circuits are equipment locations do
not exceed the interrupting capacity of the circuit breakers used to protect the equipment. All circuit
breakers with known asset information were assessed. Short circuit analysis was performed and the
results indicate that there are no circuit breaker rating violations.

NP 138kV/66kV Loop Assessments: 2021-2030
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7 STABILITY ANALYSIS

Hydro is currently undertaking operational studies to assess the transient stability of the NL
Transmission System. Until these studies are complete, the dynamic analysis of the NL Transmission
System shall remain outside of the scope of the annual assessment process. Operational studies are
ongoing and expected to be completed in 2021.

8 CONCLUSIONS

The 2021 Annual Planning Assessment focuses on the long-term planning horizon (Years 6-10).
Conclusions of the 2021 Annual Planning Assessment are specified as follows:
e The pre-contingency and single contingency analysis indicates there are no transmission
equipment overloads or voltage violations in the near-term or long-term planning horizons.
e The short circuit analysis reveals no issues with circuit breaker ratings in the near-term or long-
term planning horizons.
e Transient stability analysis is currently in progress as part of ongoing operational studies. These
studies will be completed in 2021.
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APPENDIX A

Load Flow Plots Primary Transmission System Year Ten (2030) — Peak and Light Case
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APPENDIX B

Newfoundland Power’s 138 kV/66 kV Loop Assessments: 2021 — 2030 Summary.
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Executive Summary

A key function of the Newfoundland and Labrador System Operator (NLSO) is to ensure the coordinated
development of a safe, reliable and economical transmission system for transmission customers.

The NLSO Transmission Planning Process involves the execution of power system studies to demonstrate
that the power system meets Transmission Planning Criteria. An annual assessment of the transmission
system is utilized to determine the timing of system additions/modifications to ensure long term safe,
reliable, and economical operation.

This report addresses the NL Transmission System, which is comprised of transmission facilities located

in NL, operating at a voltage level of 230 kV or higher, including, the Labrador-Island Link, the Labrador

Transmission Assets and Island Interconnected System.*

Conclusions of the 2021 Annual Planning Assessment are specified as follows:

The NL Transmission System includes Radial and Local Networks where outages to system
elements may result in customer impacts. Transmission Planning Criteria are not strictly
applied in these cases. Rather, these systems are designed to meet customer reliability and
cost requirements.

Transmission Planning Criteria are strictly applied to the Primary Transmission System. Steady
state analyses were performed and the following conditions were confirmed for the long-term
horizon:

o There are no pre-contingency transmission equipment overloads or voltage violations
o There are no steady state transmission equipment overloads or voltage violations due
to any transformer, transmission line, generator, synchronous condenser, or shunt
element contingency
The short circuit analyses were performed and it was confirmed that there are no issues with
circuit breaker ratings in the near-term or long-term planning horizons.
Transient stability analysis is currently in progress as part of ongoing operational studies. These
studies will be completed in 2021.

! A separate annual assessment is performed by Newfoundland and Labrador Hydro (Hydro) to address all other transmission system facilities
in both Newfoundland and Labrador with a rated voltage of 46 kV and above
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1 INTRODUCTION

The NLSO Transmission Planning Process involves the execution of power system studies to ensure
compliance with Transmission Planning Criteria and to determine the timing of system additions and
modifications.

The 2021 Annual Planning Assessment covers the period extending to 2030. Cases are assessed to
investigate the capability of the transmission system to meet peak load and to meet firm transmission
commitments.’

This report addresses the NL Transmission System, which is comprised of transmission facilities located
in NL, operating at a voltage level of 230 kV or higher, including, the Labrador-Island Link, the Labrador
Transmission Assets and Island Interconnected System®. Analysis is performed to ensure compliance
with TP-S-007 NLSO Standard — Transmission Planning Criteria.

Figure 1 provides a map of the Newfoundland and Labrador Interconnected System post completion of
the Lower Churchill Project.

% It is noted that the firm export limits for the Maritime Link (ML) is specified at 250 MW; however, there is insufficient generating capacity
within the NL Transmission System for exports of this magnitude over peak. For this reason, separate cases are developed to assess:

1) Near-Peak Load conditions with 250 MW export over the ML
2) Peak Load conditions with 158 MW of ML export to reflect firm commitments over peak

* Newfoundland and Labrador Hydro (Hydro) performs an annual assessment of NL interconnected system, which includes all system elements
46 kV and above that are under its operational control and not included in the NLSO assessment
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Figure 1 : Newfoundland and Labrador Interconnected System
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2

SELECTION OF STUDY CASES

System models have been developed to reflect the latest load forecast with completed system changes
including proposed additions/modifications for future years ranging to 2030. The following system
additions are included in the 2025 study cases:

The Muskrat Falls Generating Station (MFAGS) is complete, with four 206 MW generating units
in service
The MFAST2 315 kV, 150 MVAr shunt reactor is removed from service
The LIL is operating in Bipole Mode up to its rated capacity of 900 MW

o Allfilter banks are available at each of Muskrat Falls and Soldiers Pond Converter

Stations

o Electrode lines and electrode sites are in service
Surplus Churchill Falls recall power is available for Island supply.
There are two Soldiers Pond 175 MVAr synchronous condensers in service for analysis (the third
unit is available)
Holyrood Thermal Generating Station is out of service with Unit 3 operating in synchronous
condenser mode
Stephenville Gas Turbine has been removed from service
Hardwoods Gas Turbine is out of service as a generator, but can be operated as a synchronous
condenser
Happy Valley Terminal Station (HVYTS) is supplied via a new 138 kV transmission line L1303
connecting the Muskrat Falls Terminal Station 2 (MFATS2) to the Muskrat Falls Construction
Power Station (MFATS3), where it taps into existing 138 kV transmission line L1302
138 kV transmission line L1301 from Churchill Falls to Muskrat Falls TS1, as well as Muskrat Falls
TS3 have been decommissioned
HVYTS has an additional 138/25 kV 50 MVA transformer, T5
The Happy Valley North Side Diesel Plant is assumed to be out of service
The CF T31 power transformer has been relocated to Holyrood to replace failed T7.
A new power transformer is installed in Bottom Brook as a backup supply for Stephenville as the
gas turbine is no longer in service. 400L is normally in service.
Wabush Terminal Station upgrades include:

o Addition of an 23 MVAr capacitor bank

o Transformers T4 and T5 have been replaced with 125 MVA units
Wabush Substation upgrades include:

o Transformers T3 and T5 have been removed from service

o Transformer T6 is connected to bus B3, and both transformers T4 and T6 are available as

spares
o Anew 26.7 MVA transformer T7 has been connected to bus B5
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o Abustie has been added to connect buses B3 and B5, which is normally closed.

e Capacity assumptions for the Iron Ore Company of Canada ("I0C") are predicated on the
establishment of a long term capacity and operating agreement involving the operation of
Synchronous Condenser SC3.

e Load flow plots for the Year Ten cases are provided in Appendix A.
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3 SPECIAL CONSIDERATIONS

Special considerations for this study period are discussed in the section(s) below.

3.1 Operational Studies

Hydro is undertaking a set of operational studies for the interconnection of Lower Churchill Project
assets into the NL Transmission System. The objective of the studies is to identify system impacts and
operating limits to allow for the development of instructions to be used by NLSO. These operational
studies include assessments of the transient stability. Transient stability considerations will therefore be
outside of the scope of annual assessments until the operational studies are complete. The studies are
expected to be completed in 2021.

3.2 Labrador Incremental Load

In 2021, Hydro will be undertaking a process to investigate incremental customer load requests in
Labrador. These incremental requests are beyond the baseline forecast and outside of the scope of the
Annual Assessment. Rather, transmission system expansion requirements to serve incremental
customers in Labrador will be assessed in a standalone study to be completed in 2021.
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4 LOAD FORECAST

The 2021 Annual Planning Assessment is based upon the following load forecasts prepared by the
Market Analysis Section, Rural Planning Department, Newfoundland and Labrador Hydro:

e Island Interconnected 10 Year P50 and P90 Peak Demand Summary — Fall 2020 dated January
2021; and

e Labrador Interconnected 10 Year P50 and P90 Peak Demand Summary — Summer 2020 dated
January 2021.

The Island and Labrador Interconnected P90 forecasted peaks are summarized in Table 1.

Table 1 — Operating Load Forecasts (P90) - Island and Labrador Interconnected System

Forecasted Demand (MW)
Island Labrador Interconnected
Year Interconnected (Fall 2020)

(Fall 2020) Lab East Lab West Total
2020/21 1689.4 79.7 354.8 420
2021/22 1717.1 80.4 354.9 421.0
2022/23 1718.3 81.0 377.9 4445
2023/24 1722.0 81.6 378.3 445.5
2024/25 1725.2 81.9 378.6 446
2025/26 1729.5 82.2 378.8 443.9
2026/27 1734.8 82.9 379.0 444.7
2027/28 1737.5 83.6 379.2 445.4
2028/29 1742.8 84.3 379.3 446.1
2029/30 1749.7 84.9 379.5 446.9
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5 STEADY STATE ANALYSIS

The NL Transmission System consists of Radial Networks, Local Networks as well as the Primary
Transmission System. Radial Network and Local Networks allow for the delivery of electricity to specific
customers and Transmission Planning Criteria are not strictly applied. Rather, these systems are
designed to meet customer reliability and cost requirements. In such a network, the loss of a
transmission system element may result in a customer impact. This is in contrast to the Primary
Transmission System, where all Transmission System Criteria are strictly enforced.

Steady state analysis is performed on all systems when fully intact (pre-contingency) and following the
loss of each single transmission element (single contingency). The pre-contingency analysis is performed
to ensure that with all equipment in service under normal operation, power flow through all elements
does not exceed their normal rating and voltages are within acceptable limits. Similarly, the single
contingency analysis assesses the system impact following the loss of each individual transmission
element. The ratings of each type of transmission element are defined as per TP-S-001 - NLSO Facilities
Rating Guide. The results of the steady state analysis are described in the sections below.

Load flow plots during normal operation of the NL Transmission System for Year Ten (2030) is provided
in Appendix A.

5.1 Radial Networks

5.1.1 Supply to Vale Inco

Vale Inco is supplied by radial transmission line TL208. There are no overloads to this transmission line
under normal operation. In the event of an outage to this transmission line, there will be an interruption
of electrical supply which is deemed acceptable by Vale Inco.

5.2  Local Networks
5.2.1 The Labrador West System

The transmission system in western Labrador is considered a local network and consists of two 230 kV
transmission lines that connect Churchill Falls Terminal Station #1 to the Wabush Terminal Station.
These transmission lines are designated as L23 and L24. This network also includes three synchronous
condensers at the Wabush Terminal Station (SC1, SC2, and SC3%).

*5C3 is owned and operated by 10C

10
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Criteria for this local network were defined as part of Hydro’s Labrador Interconnected System
Transmission Expansion Study that was completed in 2018. Criteria were defined to ensure that there
shall be no customer interruption for the loss of a synchronous condenser, a capacitor bank, or a power
transformer. Loss of load is permitted for a transmission line outage.

For the purposes of the NLSO annual assessment, analysis was performed to assess the impact of the
loss of the transmission line, a synchronous condenser, a capacitor bank. Other contingencies are
addressed as part of Hydro’s annual assessment. No violations to criteria were identified.

5.3  Primary Transmission System

Analysis was performed to assess steady state contingencies for the Primary Transmission System.
Transmission Planning Criteria are applied to the network to ensure that no system events result in the
interruption of load or firm imports or export commitments.

5.3.1 Bay d’Espoir System

The Bay d’Espoir System consists of a network of 230 kV transmission lines that includes the following:
e TL234 between Bay d’Espoir Terminal Station #2 and Upper Salmon Terminal Station

e TL263 between Upper Salmon Terminal Station to Granite Canal Terminal Station
e TL269 between Granite Canal Terminal Station to Bottom Brook Terminal Station #2

This network also includes hydraulic generating facilities at Bay d’Espoir, Upper Salmon and Granite
Canal Generation Stations. The Bay d’Espoir Generation Station is the largest plant on the Island
Interconnected System with a total capacity of approximately 613 MW. The largest unit at the Bay
d’Espoir Generation Station is BDE Unit #7 (154.4 MW), which can also operate as a synchronous
condenser.

This network also includes a 15 MVAR reactor at Granite Canal Tap Terminal Station.

Steady state analysis indicates that within the long term horizons, there are no violations within this
network under normal operation or any contingency event involving the loss of any 230 kV line,
generator, reactor or synchronous machine.

In the event of an outage to the Granite Canal Tap Shunt Reactor, TL269 would be removed from service

in accordance with NLSO operating instruction TOP-P-068 - Granite Canal Tap Shunt Reactor. There are
no violations to Transmission Planning Criteria associated with this scenario.

11
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5.3.2 Bay d’Espoir - Western Avalon Corridor

Bay d’Espoir Terminal Station is interconnected to Western Avalon Terminal station through a network
of 230 kV transmission lines that includes the following:

e TL202 between Bay d’Espoir Terminal Station #1 and Sunnyside Terminal Station

e TL206 between Bay d’Espoir Terminal Station #2 and Sunnyside Terminal Station

e TL267 between Bay d’Espoir Terminal Station #2 and Western Avalon Terminal Station
e TL203 between Sunnyside Terminal Station and Western Avalon Terminal Station

e TL207 between Sunnyside Terminal Station and Come by Chance Terminal Station

e TL237 between Come by Chance Terminal Station and Western Avalon Terminal Station

This network also includes four 37.35 MVAR capacitor banks at Come by Chance Terminal Station.

Steady state analysis indicates that within the near and long term horizons there are no violations in this
corridor under normal operation or any contingency event involving the loss of a line or capacitor bank.

Operating limits in this corridor are defined in accordance with NLSO Operating instruction TOP-P-076 -
NL Transmission System Operating Limits. Transient stability considerations are being assessed as part of
operational studies, as addressed in Section 7.

5.3.3 Avalon Peninsula System

The Avalon Peninsula is the largest load center on the Island Interconnected System that is comprised of
a network of 230 kV transmission lines that include the following:

e TL201 and TL217 between Western Avalon Terminal Station and Soldiers Pond Terminal Station
e TL265 and TL268 between Soldiers Pond Terminal Station and Holyrood Terminal Station

e TL242 and TL266 between Soldiers Pond Terminal Station and Hardwoods Terminal Station

e TL236 between Hardwoods Terminal Station and Oxen Pond Terminal Station

e TL218 between Oxen Pond Terminal Station and Holyrood Terminal Station

This network also includes synchronous condensers at Soldiers Pond as well as Unit 3 at Holyrood
Generating Station and the Gas Turbine at Hardwoods Terminal Station.

Steady state analysis indicates that within the long term horizons, there are no violations within this
network under normal operation or any contingency event involving the loss of any 230 kV line,
generator, or synchronous condenser.

Operating limits on the Avalon Peninsula are defined in accordance with NLSO Operating instruction
TOP-P-076 - NL Transmission System Operating Limits. Transient stability considerations included in this
operating instruction are to be assessed as part of operational studies, as addressed in Section 7.

12
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5.3.4 Western Island Interconnected System

The Western Island Interconnected system consists of a network of 230 kV transmission lines that
include the following:

e TL204 between Bay d’Espoir Terminal Station #1 and Stony Brook Terminal Station
e TL231 between Bay d’Espoir Terminal Station #2 and Stony Brook Terminal Station
e TL205 and TL232 between Stony Brook Terminal Station and Buchans Terminal Station
e TL233 between Buchans Terminal Station and Bottom Brook Terminal Station #2
e TL211 between Bottom Brook Terminal Station #2 and Massey Drive Terminal Station
e TL228 between Buchans Terminal Station and Massey Drive Terminal Station
e TL248 between Massey Drive Terminal Station and Deer Lake Terminal Station
o Loss of this line isolates Cat Arm generation
e TL247 between Deer Lake Terminal Station and Cat Arm Terminal Station
o Loss of this line isolates Cat Arm generation

This network also includes two hydro generating facilities, Cat Arm and Hinds Lake Generation Stations.
The two units at the Cat Arm Generating Station can also operate in synchronous condenser mode.

Steady state analysis indicates that within the near and long term horizons, there are no violations on
this network under normal operation or the loss of any 230kV line or generator. Operating limits for the
Western Island Interconnected are defined in accordance with NLSO Operating instruction TOP-P-076 -
NL Transmission System Operating Limits. Transient stability considerations are being investigated as
part of operational studies, as addressed in Section 7.

Considerations associated with outages to TL248 are defined in accordance with NLSO Operating
instruction TOP-P-022 - TL248 Planned and Forced Outage.

5.3.5 The Exploits System

This network only includes the 230 kV line from Stony Brook Terminal Station to the Grand Falls
Terminal Station (TL235). The loss of this line isolates Exploits generation from the rest of the Island
Interconnected System, which results in no violations.

5.3.6 The Labrador 315 kV System

The Labrador Interconnected System consists of two 315 kV transmission lines between Churchill Falls
Terminal Station #2 and Muskrat Falls Terminal Station #2. These two lines are designated as L3101 and
L3102.

13
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Table 3 provides a summary of the pre-contingency transformer loading levels across the planning
horizons for transformers located on the Labrador Island Interconnected System that fall under the
planning authority of the NLSO.

Table 2 - Transformer Peak Loads

2030
Transformer
MVA %
CFTS2-T1 92.25 10.98
CFTS2-T2 91.98 10.95

Table 4 provides the transformer loading with the largest transformer out of service.

Table 3 — Transformer Peak Loads — Loss of Largest Transformer

2029
Transformer
MVA %
CFTS2-T1 169.89 20.22
CFTS2-T2 Out of Service

14
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5.3.7 The Labrador Island Link

The Labrador Island Link (LIL) is an HVdc bipole that electrically connects the Island and Labrador
Interconnected Systems in the Province and terminates at the Muskrat Falls Converter Station and the
Soldiers Pond Converter Station. Steady state analysis indicates that within the near and long term
horizons, there are no violations under normal operation or any contingency event involving the loss of
pole or an ac filter at the Muskrat Falls or Soldiers Pond terminal stations.

It is noted that Transmission Planning Criteria are not defined for the loss of a bipole. In 2019, Hydro
undertook studies®® as part of its Reliability and Resource Adequacy initiative to assess system
performance in the event of an outage to the LIL bipole. The results of the analysis included a
recommendation for the adoption of Emergency Transmission Planning Criteria with the following
considerations:

The appropriateness of the Emergency Transmission Planning Criteria as a long term
solution is dependent on whether incremental generation is installed and on where the
generation s located. The criteria and the resulting impacts shall therefore be re-
evaluated as Hydro’s Reliability and Resource Adequacy study continues. In the interim,
they will provide a basis for Transmission Planning and will serve to further inform the
discussion as Hydro looks to ensure long term reliability for its customers.

Hydro’s analysis in support of the Reliability and Resource Adequacy initiative and operating studies will
continue in 2021. LIL operational limits and system performance when the LIL is out of service is
therefore excluded from the scope of this assessment.

5.3.8 The Maritime Link

The Maritime Link (ML) is an HVdc bipole that electrically connects the Island Interconnected System to
Nova Scotia via two 170km subsea cables. The link terminates at Bottom Brook Terminal Station #2 in
Newfoundland and Woodbine Terminal Station in Nova Scotia. Steady state analysis indicates that
within the near and long term horizons, there are no violations under normal operation or any
contingency event involving the loss of pole or an ac filter at Bottom Brook Terminal Station #2. The
import and export limits on the Maritime Link are itemized below:

e Import Limit: imports over the ML are limited to prevent the IIS frequency from dropping below
58.0 Hz in the event of a bipole trip of the ML. This will be revisited when there is coordination
established between the LIL and ML (e.g., runbacks). The ML import limits are provided in the
procedure TOP-P-069 Guideline for Maximum Loading.

e Export Limit: exports over the ML are limited to prevent the IIS frequency from rising above 62.0
Hz in the event of a bipole trip. The limit depends on Island generation. This will be revisited
when there is coordination established between the LIL and ML (e.g., runbacks) and the

* Newfoundland and Labrador Hydro Avalon Capacity Study - Solutions to Serve Island Demand during a LIL Bipole Outage, TGS, Technical Note:
TN1529.01.02, May 23, 2019

® TP-TN-068 Application of Emergency Transmission Planning Criteria for a LIL Bipole Outage, Hydro, July 30, 2019.

15
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Holyrood plant is placed in standby mode of operation. The ML export limits are provided in the
procedure TOP-P-069 Guideline for Maximum Loading.

6 SHORT CIRCUIT ANALYSIS

Short circuit analysis is required to ensure that the prospective short circuits are equipment locations do
not exceed the interrupting capacity of the circuit breakers used to protect the equipment. All circuit
breakers with known asset information were assessed. Short circuit analysis was performed and the
results indicate that there are no circuit breaker rating violations.

7 STABILITY ANALYSIS

As discussed in previous sections, Hydro is undertaking operational studies to assess the transient
stability of the NL Transmission System. Until these studies are complete, the dynamic analysis of the NL
Transmission System shall remain outside of the scope of the annual assessment process. Operational
studies are ongoing and expected to be completed in 2021.

16
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8 CONCLUSIONS

The 2021 Annual Planning Assessment focuses on the planning horizon to 2030. Conclusions of the 2021
Annual Planning Assessment are specified as follows:

e The NL Transmission System includes Radial and Local Networks where outages to system
elements may result in customer impacts. Transmission Planning Criteria are not strictly
applied in these cases. Rather, these systems are designed to meet customer reliability and
cost requirements.

e The steady state contingency analysis on the Labrador West Local Network indicates that for all
pre-contingency and single contingency conditions, there are no transmission equipment
overloads or voltage violations in the near-term or long-term planning horizons provided that
approved upgrades will be implemented

e Transmission Planning Criteria are strictly applied to the Primary Transmission System. Steady
state analyses were performed and the following conditions were confirmed for the long-term
horizon:

o There are no pre-contingency transmission equipment overloads or voltage violations

o There are no steady state transmission equipment overloads or voltage violations due
to any transmission line, transformer, generator, synchronous condenser, or shunt
element contingency

o The short circuit analyses were performed and it was confirmed that there are no issues with
circuit breaker ratings.

e The transient stability analysis for the NL Transmission System currently in progress as part of
ongoing operational studies. These studies will be completed in 2021.

17
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APPENDIX A

Load Flow Plots Primary Transmission System Year Ten (2030) — Peak and Light Cases

19



NLSO Report - 2021 Annual Planning Assessment
Document #: TP-R-048

195067 195077 195071
REK &1 GRT GEN GEY MGT
---{7) RaTTLEEROGK o GREEMHILLGT. Oy wewmoBILEGT
. 1.028 catarm 3578 I' o T e
MASSEY DRIVE 4577 N 12455 0,888 0.578
- DIEER LAKE 133‘1 111&5 3 (qorog O FEYEr ikt
232 e X
< 195075
:.;.‘-87:8 P TLgAe 11319.:;& I s vaase | 3¢ T e,
N - 16825 TL247 T9.351 ; G2 -4 WESLEVVILLE HOLYROOD 3
271 : sfer,000 — 2 o8
B 8 BE o &1 G2 B3 MFA 315 B 37 30
82.958 HINDS LAKE 1.006 0875 WESTERN AVALON
] 00 231373 12.455 .
TL203  24.837 2
o887 = 5897 &
279.424 1.035 5
= TL237_ 18051
TL211 M chans 1008 1023 T ; i =
e 24248 Sqpoes STONY BROCK . 54.885 : f 1018 b=
reszos _ sfisage 50280 K A T #3733
a1
STEFHENWILLE BEK B TLZ2B E R gl sl gls E
vole = o=la : |= 8
195028 19%R35 0.3 s RBlz REla gli_ 2
SVLG1 SVLEZ [ 228.107 s £3.587 e & gFolE gal3 o
P fhic L L4735 3 =l zlE S 1018
E ‘ I5 FEF (AT PV SIS r = = 233727
17
1 SOLDIERS FOND
1014 1014 16330, 1288 - .h_ gl & TL236 ER
13582 88317 Lo s,  TL2ES 550 a ale  ola SR I 0.375
195203 T 512 2|3 ams | 2Bl 547 0 &[T3 &% = & 1 o788 [ 14625
e &)= ’ s
NL_DC_POLET z 3‘? ;:_tj o 'l‘é.ﬂ.m = ;E gl £ =l sl gl — 25963
F = - B =] =] =] : =
7000, | o 2 0% - TRO =l e =18 2ls 2le . 0.575
FEE R RN B 195027 182030 2= FE Efsg M= 1w sa 270, 4 vdezs
0578 o 1 552
117.255
£.000 2 =] & 2 = A4l ) OXEN POND 0.591
125204 ——|“ 1 =~ =] =] = ~ M sC3 ;
NLDC_FOLEZ o <o ( =l Rl Fl F = =—=( ot ;L( 1eme
= 54.701
7a.000, || mmom g3 L- Ta.0m BOTTOM BROCK b A o ol sw
27 803R l "Hm 2 f.ﬂ EEREE] E ] E ] ] 2 SYSTEM OVERVIEW
1.000 2 2 o D 3 . .
ogme 1 GENERATION: LOADS:
jeess GRANITE CANAL S BTN MARL= Z7694MW
NS_DC_POLET A LAnA CORNER BROOK TOTAL - 57221 M
o i . 133045 195061 135021 185013 _Nl ’%l l e AURRESOURT Q00 MW
goea, | ez T e B yiEenaing oy SLK G1 GCLG1  USL G oW #7083 70%. W
AR I 402 — < (AW -~ - \a"v '\;:'l'r"f' 'va“(' - TOTAL INDUSTRIAL BEF O URT. = 172720 MW
R 0.000 125007 TOTAL INDUSTRIAL AFTER CURT. = 179720 MW
1.000 bt 0.330 ;4 31 1020 BDP GT GROSS AVALON LOAD = 953,658 MW
120.000 =30, 000 13.662 D (T I e - - - - - - HYDRO RURAL = 901503 MW
14 H“' 14214 1.035 dle dle e D o & -amg\n N HRD STATION SO 12390 MW
159857 12 gl gl gl o S0P STATION S5 W Laossgs-a._ 30w
NE&_DC_POLEZ 151.620 P e 5 ENPORT = 158000 MW -
. e UPPER SALMON i) NETHVDC = STAGBAMN. BEK CONVERTER LOS
1 \—I—<?E'2m‘= WJE210 T T Te21g | TR & & & & & MFASTAT 5375
g 5 TS
Az | Az - ;3_' s TRANSMISSION L
1,000 345.000
120.000 CSEBLAMCHE CURTAILABLE:
RUGER = 0,000 MW
RERGT T

Figure 2 - 1IS (2030 Peak Conditions — ML Exports (Emera Block — 158 MW))

20



NLSO Report - 2021 Annual Planning Assessment

Document #: TP-R-048

sl 195071
REK &1
GEY MGT
I ---{) RATTLEBROOK o GREENHILLET. som NP MOBILEGT.
[ 1.026 3 45, T
MASSEY DRIVE 4970 - 1. :)}:)
DEERLAKE 1008 &1 3300
232 050 24 AL -
;4;’.‘;46 - TL%:43 1::.:_;; o147 s |00 T4 e
: ’ 15906 TL247 &2 - - =) WESLEYVILLE HOLYROOD B
73518 67,000 4
= 0880 135200 =lg 1.027
14543 1 S EeE] : &1 [=H B3 MFA 35 B 333 443
58535 HINDS LAKE 1,005 0.975 WESTERN
=T 5,900 231.181 12,455 1o S[E O @
' : TL203 21438 238307 5|5 I I HlE HE
.Tar . g P ! ' =2 =2
Soice sEs . S Sk
1.035 - 1.000 1000, 1,000 - 1,02 B &
14283 - TL237, 14725 TL202| 43 a0g.k e 00eth Lagono L. 16 32 =z =ebo
TL211 BUCHANS 1 1.023 = 13318 S T g
S 234080 e %8 STONY BROOK o 54,854 TE O Y¥T G T =8 ==
3 T A 7 HRD TS' 234703 -
18208 . TafEzTamE T4 Jar 3z Nz 607 e o ls
STEFHENVILLE BBK B1 TL22B PO 1.TeaTL 2051921 e 18,389 gle = zle Blg 818
TL207 T 7743 TL201 vald = -|= 2= iy i e
195028 195835 0388 73455 TR g4 sw = #lz ~Elg '3 e e
o , = @8 = 3|2 a wllg =l =]
SVLG1 SVLEZ | 228124 a7.958 0721, y el £ 2|8 bl = =
o S = = 7 Sij= el BlE &2 1o
O -:.-xP_E ‘ I?_ 22720 THE T3 BE2t 234713
1.000 H
SRRy 3388 B4l 1 SOLDIERS POND
1014 1014 169T___ 12837 . é‘ﬁ alz S = g 0 0
13589 65951 TL2O% 129503, TL2ES ., 13735 = sl= ~ ? DSZE.
125207 a2 - o 51 272 & g = ' « o7ss | 14825
= = = 1
NL_DC_POLE - ane sw BT Rl el 8| Fals 2= gﬂg — TIE
3 4k - 50 15750 15750 =l - o 5 |2
E ﬁg 2 o 195030 A [ E B Bl o o o] T
o ta ¥ {135&1&3 - HWD G1 232190 - 75T
118,123 I pirags | = o] ~ 1.015 g CKEN PO
185204 -193 ;’::}3 ( 1 T & | =l 2| = 33473 oS CXEN POND 3 ?féh;e
NL_DC_FOLEZ - oz =l 2| 2| 2 —L\ —‘b: :
T . — s :‘- o r 55 135gyy B4 ‘\47 B
125000 | wmoon 3Gl - 1mom BOTTOM BR 235.687 = & als =
Ol].&SGF{" | ne= 23 n 19366 =% Z8 22 5 SYSTEM OVERVIEW
0.584 ) 1,000 B ] ] e GENERATION:
118.132 230.000 383
yomEE N ISLAND ATION = 1271781 MW
NS DT _FOLET GRANITECANAL i AR
O 155045 195061 195021 135013
otiese | issen™ pTieese) | ianoine oy SLK G GCLG1  USL G1
3483 l 45— 4L - 3450 TOTAL INDUSTRIAL BEFORE CURT. = 179,626 MW
B 0000 00 25001 TOTAL INDUSTRIAL AFT: RT. = 179,826 MW
1.000 wtdd 0. = EDF G1 GROSS AVALON LOAD = 37,608 MW
120.000 ~30.000 13882 1 = 453 E!j } 43%3 a L 'IY\‘:HORJRJ’L- 25 MW
e, SSES- G4 HRD STATION SERVICE L = 13w
1388857 - X .
MS_DC_POLEZ 238,320 UPEER SALMON NS EXPORT = 250,000 MW I:OS_SES'
e || insedv (Tiasey |TT22E = TOTn:;MI;:nJ:B ;rﬁ:L:ND]?’QQ&] MW :lzr:ﬁ:':
34E3R | 24E - ¢ 0 - 2gET o -
hRs 1.000 TRANSMISSION L
1,000 245.000
120.000 "ROSE BLAMCHE CURTAILABLE:
KRUGER = 0,000 MW
NP = 0000 MW
51 AND DEMAND BE URT. = 1751189 MW
Ia_’\‘vl:l:l EMAND AFTE RT.= 1751183 MW

Figure 3 - 1IS (2030 High Load Conditions — ML Firm Exports (250 MW))
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Figure 4 - 1IS (2030 Light Conditions — ML Firm Exports (250 MW))
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Figure 5 — LIS (2030 Peak Conditions)
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Figure 6 - LIS (2030 Light Conditions)

24




NLSO Report - 2021 Annual Planning Assessment
Document #: TP-R-048 Document Summary

Document Summary

Document Owner:

Document Distribution:

Revision History

Revision Prepared by Reason for change Effective Date

0 B. Odetayo Original Issue 2021/03/31

Document Approvers

Position Signature Approval Date

Manager, Transmission and Rural Q \w
Planning ROV 2021/03/31

Document Control

Regarding Transmission Planning documents: The electronic version of this document is the CONTROLLED version.
Please check the Transmission Planning Document Management System SharePoint site for the official copy of this
document. This document, when downloaded or printed, becomes UNCONTROLLED.



	Blank Page

