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Executive Summary

Nova Scotia Power Inc. (NSPI), together with New Brunswick Power (NBP), Maritime Electric
and Northern Maine comprise the Maritime Area for transmission system reliability reporting.
An annual report is presented to Northeast Power Coordinating Council (NPCC) to demonstrate
compliance with applicable North American Electric Reliability Corporation (NERC) reliability
standards and NPCC criteria. The most recent NPCC Maritime Comprehensive Area
Transmission Review (CATR) was performed in 2006 and an Intermediate or Interim review
conducted each year for 2007 to 2010. As a CATR is required at least every five years, the
Maritime Area performed a CATR in 2011, for the 2016 study year. This report documents the
analyses performed and conclusions reached for the 2011 CATR for the NSPI portion of the
Maritime Area.

Since the 2006 CATR, NSPI has added 216MW of wind generation and a SOMW heat recovery
plant. Generation projects from 2012 to 2016 include 74 MW of biomass and 139MW of wind.
Only those projects in the advanced stages of the interconnection queue and expected to proceed

are included in the review. No significant changes to the BPS transmission facilities are planned
for 2012 to 2016.

The stability and steady state assessment review for normal and n-1 contingencies identified the
following:

1. Local instability was found for a permanent phase to ground fault on a bus section with
delayed fault clearing at 88S-Lingan. The solution is a reduction of the breaker back-up time
delay for breaker 88S-720, which will be implemented in February 2012.

2. Loss of the SVC under light load conditions will require an operating instruction to limit
internal transfer levels.

3. To increase the output of Tufts Cove generation under summer ratings, line L-5041 from
Farrell Street to Tufts Cove substation will be uprated. It is expected to be completed by the end
of 2012.

Fault Current Assessment identified a 69kV breaker, 91H-521, at Tufts Cove to be overdutied for
the study year of 2016. It will be replaced in 2012.

Extreme contingency analysis was conducted and no contingency resulted in significant adverse
impact outside the Maritime Area.

A review of NSPI Special Protection System indicates that Type 1, SPS # 133, Lingan BBU
SPS, breaker backup operation of the common breaker (88S-723) between L-7012 and L-7014 at
88S-Lingan produces no adverse impact outside the Maritime Area for failure to operate or
misoperation of the SPS. NSPI will consider bringing a reclassification proposal to NPCC for
SPS#133. All other NSPI SPSs retain their classification type and no changes are expected for
the study window.
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There are no new Dynamic Control Systems (DCSs) planned for the NSPI system. All existing
DCSs have only local area impact and are not expected to change for the study timeframe.

Extreme System Conditions were assessed and NSPI demonstrated the capability to meet an
extreme system peak load. There are no issues with loss of fuel supply as NSPI does not have a
high degree of reliance upon any one type or source of fuel.

The analysis, results and planned projects documented in this report demonstrate that, for the
2016 study year, NSPI is in compliance with applicable criteria as described in NPCC Regional
Reliability Reference Directory # 1, Design and Operation of the Bulk Power System, December
1, 2009 for an Area Transmission Review and applicable NERC TPL standards. The Nova Scotia
Utility and Review Board approved the following versions of the TPL standards for NSPI: TPL-
001-0.1, TPL-002-0a, TPL-003-0a and TPL-004-0.
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1.0 Introduction

Nova Scotia Power Inc. (NSPI), together with New Brunswick Power (NBP), Maritime
Electric and Northern Maine comprise the Maritime reporting area for transmission system
reliability. An annual report is presented to Northeast Power Coordinating Council (NPCC)
to demonstrate compliance with applicable North American Electric Reliability
Corporation (NERC) reliability standards and NPCC criteria. The most recent NPCC
Maritime Comprehensive Area Transmission Review (CATR) was performed in 2006 and
an Intermediate or Interim review conducted each year for 2007 to 2010. As a CATR is
required at least every five years, the Maritime Area performed a CATR in 2011, for the
2016 study year.

This report documents the analyses performed and conclusions reached for the 2011 review
of the NSPI portion of the Maritime Area. It is presented to NPCC for approval as part of
the 2011 Maritime Comprehensive Area Transmission Review.

1.1 Scope

A thorough CATR of the NSPI bulk power transmission system was performed to
ensure sufficient analyses to fully address all aspects of an Area Transmission Review
as described in NPCC Regional Reliability Reference Directory # 1, Design and
Operation of the Bulk Power System, December 1, 2009 and applicable NERC
standards. The Nova Scotia Utility and Review Board has approved the following
versions of the TPL standards for NSPI: TPL-001-0.1, TPL-002-0a, TPL-003-0a and
TPL-004-0.

The impact of NSPI’s planned projects, load forecast and available generation
resources on the reliability of the North American electric system was studied.

1.2 Background

Nova Scotia is interconnected via one 345kV and two 138kV transmission lines to
New Brunswick Power and has an interconnection agreement with the New Brunswick
System Operator (NBSO), Interconnection Agreement between Nova Scotia Power
Incorporated and New Brunswick System Operator, Octoberl, 2005, for the reliable
operation of the interconnected system. The NBSO has the role of Reliability
Coordinator for the Maritimes Area and NSPI is the Balancing Authority for Nova
Scotia.

This review is based on the study year of 2016 with system facilities, demand and
capacity as projected in the 2011 NSPI 10 Year System Outlook, the 2011 NSPI 10
Year Energy and Demand Forecast and the NPCC 2011 Maritimes Area Interim
Review of Resource Adequacy. The existing NSPI transmission system has
approximately 5,150 km of transmission lines at voltages 69 kV, 138 kV, 230 kV and
345 kV as shown in Figure 1: NSPI Major Facilities.
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Figure 1: NSPI Major Facilities

The NSPI system has concentrated generation in the eastern portion of the province as
shown in Figure 2: Constrained Interfaces. Flows from the east are typically towards
Onslow in the centre of the province. From Onslow there is also transmission corridor
to the NS border as well as a corridor towards the load centre in Halifax.

The corridors of the BPS system which are monitored and have associated stability
limits are:
e Cape Breton Export (CBX), a corridor with high flows from the high
generation zone in the east towards the centre of the province.
e Onslow Import (ONI), a corridor of lines coming into Onslow from the east
with flows typically towards Onslow.
e Nova Scotia Import/Export (NSX), the tie lines with the adjacent BA, NBSO.
e Onslow South (ONS), the corridor south from Onslow with flows typically out
of Onslow. This corridor supplies additional generation to the Halifax load
centre and the western portion of the province.

CBX and ONI have been identified as having Interconnection Reliability Operating
Limits (IROLs) to the Maritimes Area Reliability Coordinator in the NS/NB
interconnection agreement.
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1.3 Transmission and Generation Facilities

The system representation used in the basecases was developed jointly with NBP and
NBSO for the Maritimes area from the MMWG 2010 basecases. The projects planned
for 2012 to 2016, listed in Section 1.3.2 below, were incorporated.

1.3.1 Changes from 2006 Review

The changes to BPS facilities since 2006 review have been documented in the
yearly Interim and Intermediate reviews. To summarize, the only significant change
was an additional 216 MW of wind generation and a 50 MW heat recovery plant to
the system.

1.3.2 Expected Transmission Facilities

A second 36MVAr capacitor bank will be added to the 138kV bus at 99W-
Bridgewater in 2013. No other significant changes to the BPS transmission facilities
are planned for 2012 to 2016.

1.3.3 Expected Generation Facilities

The following generation projects are expected to proceed:
e 2012, 13.8 MW wind generation
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e 2012,60 MW wind generation

e 2012,31.5 MW wind generation
e 2012, 64 MW biomass

e 2012, 10.2 MW biomass

e 2014, 34 MW wind generation

As of December 31, 2011, NSPI’s Generation Interconnection Request queue includes
numerous proposed generation projects at various stages of interconnection study.
Only those projects in the advanced stages of the interconnection queue and expected
to proceed are included in the review.

NSPI also has a Transmission Service Request Queue with several projects under
study which could influence NSPI’s long term transmission system development. At
this time, none of those projects have reached the advanced stage in the
interconnection queue process and are not included in this review.

1.4 Bulk Power Facilities

The NSPI Bulk Power System (BPS) elements were tested in 2007 to the April 28,
2007 version of NPCC document A-10. Nine additional stations were determined to be

BPS and a 5 year implementation plan for compliance was submitted to NPCC by
December 31, 2008.

On November 19, 2008 NPCC-RCC approved NSPI’s A-10 waiver request for
exception of A-05 criteria requirements for physical separation of cables and wires for
newly identified BPS facilities. The remaining requirements of A-05 will be met.

Subsequent re-testing was based on the interpretation of the December 1, 2009 version
of NPCC Document A-10. NSPI re-tested the nine stations with faster zone 2 times at
the remote line terminals where faster times were achievable. These tests identified 4
of the 9 BPS substations as no longer requiring BPS designation. Approval for
removal of the 4 substations from the BPS list was granted at the July 13, 2010 TFSS
meeting.

Any new generation addition to the NSPI system is subject to a system impact study
which includes the determination of their BPS status. In 2010, a new 230kV
substation, 91N-Dalhousie Mountain, was tapped of an existing BPS line and the
System Impact Study determined it to be BPS. Stability testing indicated NS would
separate from the Maritimes Area and the NS power system go unstable. The design
for the station was approved by TFSP to be compliant with BPS.
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Figure 3: BPS Transmission Map

Figure 3 depicts the existing NSPI BPS Transmission Facilities. A list of the NSPI
BPS Substations, as of December 2011, is included in Appendix A.

1.5 Load Forecast

The NSPI load forecast provides an outlook on the energy and peak demand
requirements. It is based on the analysis of sales history, economic indicators,
customer surveys, technological and demographic changes in the market and the price
and availability of other energy sources. Weather conditions, in particular temperature,
affect electrical energy and peak demand. The forecast is based on the 10-year average
temperatures measured in the Halifax area of the Province.

The peak hourly demand forecast uses forecast energy requirements and expected load
shapes (hourly consumption data) for the various customer classes. Load shapes are
derived from historical analysis, adjusted for expected changes (e.g. customer plans to
add major equipment). The forecast presented reflects the effects of current and
proposes efficiency and Demand Side Management programs.

NSPI has a winter peaking system with a large Non-Firm component. The forecast for
system “Peak Total” includes Non-Firm load as the system is planned to accommodate
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both Firm and Non-Firm Load. However, the Non-Firm load has highly variable
production schedules and can be curtailed by the System Operator if needed for system
control. The last five years has seen more frequent curtailment of the Non-Firm load at
peak, resulting in a much lower than forecast Non-Firm load at the Actual system
peak. A comparison between the 2006 CATR forecast and the demand experienced is
provided in Table 1: 2011 Coincident Peak Demand.

Table 1: 2011 Coincident Peak Demand
vear Peak Total Non-Firm Firm
(MW) (MW) (MW)
Actual 2168 265 1903
2006 CATR 2504 403 2101
Difference -13% -34% -9%

The Firm Peak Demand was 9% below forecast, primarily due to the economic
slowdown and warmer than average weather. Over the next 10 years, load growth
from the expected economic rebound and a return to more typical temperatures will be
offset by Demand Side Management (DSM).

Nova Scotia is implementing significant DSM Initiatives which are expected to result
in declining demand levels over the next five years. The NSPI 2016 Coincident Peak
Demand for NSPI is provided in Table 2: Coincident Peak Demand — 2011 NSPI
Forecast for 2016.

Table 2: Coincident Peak Demand — 2011 NSPI Forecast for 2016
vear Peak Total Non-Firm Firm
(MW) (MW) (MW)
Peak 2173 292 1880
Summer Peak 1605 292 1313
Light Load 1027 292 735

The summer peak and Light load Firm Load forecast was scaled from peak forecast
based on the average for the years 2003 to 2010 inclusive. The Non-Firm load has a
wide variability and can be on maximum or minimum at any time of the year.

Planning Scenarios included basecases with the Non-Firm load component over a
range of demand levels.

1.6 Resource Adequacy

NSPI meets the Resource Adequacy requirements as outlined in NPCC Regional
Reliability Reference Directory # 1, Design and Operation of the Bulk Power System,
December 1, 2009. The results of the most recent review, the 2011 Maritimes Area
Interim Review of Resource Adequacy, show that the Maritimes Area will comply with
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the NPCC resource adequacy criterion that requires a loss of load expectation value of
less than 0.1 days/year for all years studied.

1.7 Scheduled Transfers
NSPI has no scheduled Firm transfers.

2.0 Normal Contingency Assessment

2.1 Methodology

Analysis was carried out using PSS®E software version 30.3.3. Basecases for the 2016
study year were developed from the 2010 MMWG cases jointly by Nova Scotia
Power, New Brunswick System Operator and New Brunswick Transmission for the
Maritimes Area. Various cases designed to test system conditions, as well as NSPI
specific variations, are listed in Section 2.2 below. While there are no scheduled Firm
transfers with New Brunswick for the 2016 study year, transfers are modeled to stress
the system at levels that are expected to occur within the study window.

With the exception of the large synchronous motors at two industrial substations, all
Nova Scotia loads are modeled in steady state as 100% constant MVA (P and Q) for
both pre-contingency and post contingency.

Transient stability load model for Nova Scotia consist of 50% constant current and
50% constant impedance for real power, and 100% constant impedance for reactive
power. The static model is based on research by the Canadian Electrical Association
(now the Canadian Electricity Association) in the late 1980’s, confirmed by studies
conducted on disturbances in Nova Scotia as part of the NPCC COSS-2 group.

The synchronous motors, mentioned above, are in the order of 20-30 MW each, for a
total of over 200 MW, which is approximately 10% of NSPI peak load. Therefore,
these loads are modeled in detail as synchronous machines with fixed field current
(they do not have automatic voltage regulators) in both steady-state and stability
studies.

The voltage and reactive power analysis is based on post-contingency load flow
studies. Starting from basecase load flows, various transmission elements were taken
out of service to represent system conditions following a disturbance. Post-
contingency load flow studies assume time for automatic distribution tap changers to
operate (with the effect of constant MVA loads), but to not allow for manual system
transformer tap operation. Automatic switched shunt devices are assumed to operate,
but generation real power output remains fixed. Generator reactive power limits
recognize the impact of reduced power factor range if generators are operating above
nameplate MW rating.

Analysis was performed in accordance with NERC Reliability Standards and NPCC
Design Criteria and presented in accordance with NPCC Directory #1, Appendix B:
Guidelines and Procedures for NPCC Area Transmission Reviews.
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For system normal steady state analysis, all BPS contingencies were evaluated. For
those contingencies that were electrically the same, only one simulation was run. For
n-1, the initial element loss was chosen based upon the degree of system adjustment
required to prepare for the next contingency and severity of the second contingency.
Stability contingencies expected to produce the greatest impact on the NSPI and the
adjoining system were selected. A list and description of the contingencies can be
found in Appendix B.

2.2 Basecases

Basecases were developed jointly with the New Brunswick System Operator and New
Brunswick Transmission for the Maritimes Area to test the interconnection under high
transfer and peak conditions. In addition to the joint cases, additional NSPI specific
cases were developed to stress NSPI constrained interfaces under various system
dispatch and load conditions.

Table 3: Steady State Basecases
Joint cases with NBSO and NBP
Name NS/NB ONI ONS CBX
WP10 0 880 753 678
SP10 -300 336 539 290
LL10O 350 670 312 493
EW10 0 1022 862 825
NSPI specific cases to test constrained interfaces

Name NS/NB ONI ONS CBX
WP11 1 941 805 899
WP12 0 1025 890 818
WP20 0 833 766 512
WP21 0 896 829 899
WP22 -3 1006 898 693
WP30 1 970 810 796
WP31 1 1005 845 887
SP20 200 463 242 91
SP21 200 648 427 597
SP30 0 817 798 662
SP31 0 874 824 567
SP32 0 327 308 -45
SP33 0 377 358 4.5
SP40 200 1024 766 762
LL11 350 670 312 648
LL20 0 165 204 -60
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Table 3: Steady State Basecases

NSPI specific cases for n-1

Name NS/NB ONI ONS CBX
WP10,1N, L-6503 0 732 597 643
LL10,3C, L-7004 350 659 301 483
SP10,3C, L-7004 -301 336 539 290
SP30,3C, L-7004 0 611 591 470
WP10,3C, L-7004 0 784 648 679
LL10,67N, L-8002 349 670 314 493

SP10, 67N, L-8002 -300 341 543 295
SP30, 67N, L-8002 3 659 637 498
WP10, 67N, L-8002 7 779 636 564
WP10,79N, 79N-T81 0 826 691 691
LL10, 79N, L-8003 351 542 182 454
SP10, 79N, L-8003 -300 337 539 339
SP30, 79N, L-8003 -300 696 676 700
WP10, 79N, L-8003 0 753 616 672
LL10,101S, L-8004 -271 490 212 281
SP10, 101S, L-8004 -300 337 539 294
SP30, 101S, L-8004 0 650 631 497
WP10, 101S, L-8004 0 788 653 584
LL10,120H, SVC 350 670 312 493
WP10,120H, SVC 0 835 700 622

Table 4: Stability Basecases

Joint cases with NBSO and NBP

Name NS/NB ONI ONS CBX
WP_D10 0 899 765 690
SP_D10 -300 342 545 296
LL D10 350 677 320 500
EW_D10 0 1022 862 825

NSPI specific cases to test constrained interfaces

Name NS/NB ONI ONS CBX
WP_D11 0 1024 889 900
SP_D11 -300 348 636 323
SP_D20 200 844 545 717
SP_D21 200 1012 713 896
SP_D22 200 921 709 767
LL D11 350 885 494 723
LL D12 350 707 399 455
LL D13 350 677 320 656
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Table 4: Stability Basecases
NSPI specific cases for n-1
Name NS/NB ONI ONS CBX
WP_D10_6503 0 732 598 643
WP_D10_7004 0 784 650 679
WP_D10_8002 0 776 641 564
WP_D10_8003 0 753 616 672
WP_D10_8004 0 789 654 584
WP_D10_79N-T81 0 826 691 691
WP_D10_SVC 0 899 765 690
LL_D13_SVvC 350 677 320 656

All stability cases included relay modeling and vendor specific wind machine models.
As the largest industrial customers (46C and 101W) have a combined load of greater
than 10% of NSPI peak load, basecases were developed with and without the plants
online to evaluate the impact of closure of either plant.

Plots of the above cases are included in Appendix C.

2.3 Pre-Contingency Assessment

The limit checking report for the basecases listed in Tables 3 and 4 indicate all lines
and equipment, and voltages are within normal operating limits. Plots of the NSPI BPS
system and tie lines for the pre-contingency cases are included in Appendix C.

2.4 All Elements in Service

Approximately one hundred and thirty contingencies were analysed for each of 19
PSS®E basecases. For each contingency with an associated SPS action, the
contingency was run with and without the SPS action. NSPI has a overload rating of
110% for BPS transmission lines. Grid transformers have individual ratings dependent
upon the lower of the winding, tap changer or bushing rating.

NSPI has the advantage of winter peaking load. Under summer conditions and reduced
line ratings, there is ample generation to redispatch the system to remove potential
overloads.

NSPI also has an interruptible rate for industrial customers such that a significant
portion of system load can be interrupted to reduce existing or potential overloads.
Under winter peak, it can be as much as 13% of the system load and under light load

conditions up to 28%.

The following results were observed:

10
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Table 5: Steady State Thermal and Voltage Results

Case

Result

WP10

No thermal or voltage violations were found for the NSPI system
and no adverse impact observed outside the local area

WP11

No thermal or voltage violations were found for the NSPI system
and no adverse impact observed outside the local area

WP12

No thermal or voltage violations were found for the NSPI system
and no adverse impact observed outside the local area

WP20

No thermal or voltage violations were found for the NSPI system
and no adverse impact observed outside the local area

WpP21

No thermal or voltage violations were found for the NSPI system
and no adverse impact observed outside the local area

WP22

No thermal or voltage violations were found for the NSPI system
and no adverse impact observed outside the local area

WP30

No thermal or voltage violations were found for the NSPI system
and no adverse impact observed outside the local area

WP31

No thermal or voltage violations were found for the NSPI system
and no adverse impact observed outside the local area

SP10

No thermal or voltage violations were found for the NSPI system
and no adverse impact observed outside the local area

SP20

No adverse impact observed outside the local area. Overload to
115% (55.5 MVA) of the Normal summer rating of 48 MVA for a
69kV NSPI BPS line. The applicable Short-Term rating, under the
conditions modelled, is 53 MVA. An operating instruction has
been developed such that in the event that the conditions exist for
this overload, the generation at Tufts Cove will be backed off to
bring the potential overload below the Short-Term limit. The case
was re-dispatched as SP20c, in accordance with the existing
operating guideline, and there are no violations as shown on page
10, Appendix D.

SP21

No adverse impact observed outside the local area. For the loss
of DCT 7005/8004, requiring SPS action, an NSPI non BPS line
overload to 111% (122 MVA) of the Normal summer rating of 110
MVA. The Short-Term rating is 129 MVA. As the overload is
below the applicable Short-Term limit, there is sufficient time for
the operator to take action to reduce the overload. Page 12,
Appendix D

SP30

No thermal or voltage violations were found for the NSPI system
and no adverse impact observed outside the local area

SP31

No thermal or voltage violations were found for the NSPI system
and no adverse impact observed outside the local area

SP32

No adverse impact observed outside the local area. Overload
observed for a non-BPS line that can be relieved by system
redispatch as required. Page 15, Appendix D

SP33

No adverse impact observed outside the local area. Overload
observed for a non-BPS line that can be relieved by system
redispatch as required. Page 17, Appendix D.

SP40

No thermal or voltage violations were found for the NSPI system
and no adverse impact observed outside the local area

LL10

No thermal or voltage violations were found for the NSPI system
and no adverse impact observed outside the local area

LL11

No thermal or voltage violations were found for the NSPI system
and no adverse impact observed outside the local area

11
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Table 5: Steady State Thermal and Voltage Results

No thermal or voltage violations were found for the NSPI system
and no adverse impact observed outside the local area

LL20

Output text files for Thermal and Voltage results for Normal Contingencies are
included in Appendix D.

Table 6: Stability Results
Case Result

WP_D10 Stable and well damped. No adverse effect outside local area

Instability for loss of L-7014 with a BBU to 88S-720. (Pages 1 to 3,
Appendix E) Reducing the clearing time to 100ms resolves issue
WP_D11 (Pages 4 to 6, Appendix E) and results in no adverse effect in or
outside local area. Protection and Control staff have reviewed the
equipment and the 100ms will be implemented in February 2012.

SP_D10 Stable and well damped. No adverse effect outside local area

SP_D11 Stable and well damped. No adverse effect outside local area
Loss of L-7014 with a BBU to 88S-720 — contingency halting.
(Pages 7 to 9, Appendix E) Reducing the clearing time to 100ms
resolves issue (Pages 10 to 12, Appendix E) and results in no
adverse effect in or outside local area. Protection and Control
staff has reviewed the equipment and the 100ms will be
implemented in February 2012.

Instability for loss of L-7014 with a BBU to 88S-720 (Pages 13 to
5, Appendix E). Reducing the clearing time to 100ms resolves
issue (Pages 16 to 18, Appendix E) and results in no adverse
effect in or outside local area. Protection and Control staff has
reviewed the equipment and the 100ms will be implemented in

February 2012.
SP_D22 Stable and well damped. No adverse effect outside local area

No adverse effect outside local area. Contingency halting for loss
of L-7011 with BBU to 88S-713 and loss of 7014 with BBU to
88S-720. The solution was to restrict Lingan plant output, see

case LL D13

No adverse effect outside local area. Contingency halting for loss

LL D11 of L-7011 with BBU to 88S-713. The solution was to restrict

Lingan plant output, see case LL_D13
No adverse effect outside local area. Generation trips in NS for
LL D12 the loss of L-7011 with BBU to 88S-713. The solution was to
restrict Lingan plant output, see case LL D13
The initial light load cases were run with the Lingan plant at
maximum under light load conditions. It is not currently possible to
achieve full output at this plant under light load conditions.
Redispatch to match system capability resolved the issues noted
in LL_D10, LL_11 and LL_D12. Stable and well damped. No
adverse effect outside local area. Plots for contingencies L-
7011_88S-713 and L-7014_88S-720 are included in Appendix E,
pages 19 to 24.

SP_D20

SP_D21

LL_D10

LL_D13
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Appendix E has plots for issues identified as indicated in Table 6. A full set of stability
plots for the joint cases with New Brunswick (WP_D10, SP_DI10 and LL_D10) are
included in Appendices F, G and H.

2.5 One Element Out of Service

For n-1 in steady state, WP10, SP10, LL10 and SP30 had the element under test
removed from service; the system adjusted using resources available within 10
minutes and the full list of contingencies run on the adjusted case. For stability, most
analysis was performed for the most severe dispatch - winter peak. The loss of the
SVC was studied at under light load to assess the impact of a lack of reactive
capability under high normal voltage conditions.

Table 7: One Element Out of Service

Steady State and Thermal

Case, element out

Result

WP10,1N, L-6503

No thermal or voltage violations were found for the NSPI system
and no adverse impact observed outside the local area

LL10,3C, L-7004

No thermal or voltage violations were found for the NSPI system
and no adverse impact observed outside the local area

SP10,3C, L-7004

No thermal or voltage violations were found for the NSPI system
and no adverse impact observed outside the local area

SP30,3C, L-7004

No thermal or voltage violations were found for the NSPI system
and no adverse impact observed outside the local area

WP10,3C, L-7004

No thermal or voltage violations were found for the NSPI system
and no adverse impact observed outside the local area

LL10,67N, L-8002

No thermal or voltage violations were found for the NSPI system
and no adverse impact observed outside the local area

SP10, 67N, L-8002

No thermal or voltage violations were found for the NSPI system
and no adverse impact observed outside the local area

SP30, 67N, L-8002

No thermal or voltage violations were found for the NSPI system
and no adverse impact observed outside the local area

WP10, 67N, L-8002

No thermal or voltage violations were found for the NSPI system
and no adverse impact observed outside the local area

WP10,79N, 79N-T81

No thermal or voltage violations were found for the NSPI system
and no adverse impact observed outside the local area

LL10, 79N, L-8003

Overloads up to 139% (154MVA) of the Normal summer rating
were observed on underlying 138kV lines. The case was re-
dispatched as LL10, 79N,L-8003C and no thermal or voltage

violations were found for the NSPI system and no adverse impact
observed outside the local area

SP10, 79N, L-8003

No thermal or voltage violations were found for the NSPI system
and no adverse impact observed outside the local area

SP30, 79N, L-8003

No adverse impact observed outside the local area. Thermal
overloads up to 123% of the Normal rating were observed on L-
6513 and 120% on L-7004. As the applicable Short Term rating
under the conditions modelled for both lines is 110% of Normal,

the operating guideline for this n-1 contingency has to be revised
to accommodate the increased flow on NSPI transmission
interfaces due to recently added wind generation. The guideline is
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Table 7: One Element Out of Service

Steady State and Thermal

scheduled to be revised before NSPI resumes summer ratings in
the spring. The cases were rerun with the adjusted interface limits
as case SP30, 79N, L-8003B and all potential overload issues are
resolved.
No thermal or voltage violations were found for the NSPI system
and no adverse impact observed outside the local area
No thermal or voltage violations were found for the NSPI system
and no adverse impact observed outside the local area
No thermal or voltage violations were found for the NSPI system
and no adverse impact observed outside the local area
No thermal or voltage violations were found for the NSPI system
and no adverse impact observed outside the local area
No thermal or voltage violations were found for the NSPI system
and no adverse impact observed outside the local area
No thermal or voltage violations were found for the NSPI system
and no adverse impact observed outside the local area
No thermal or voltage violations were found for the NSPI system
and no adverse impact observed outside the local area

WP10, 79N, L-8003

LL10,101S, L-8004

SP10, 101S, L-8004

SP30, 101S, L-8004

WP10, 101S, L-8004

LL10,120H, SVC

WP10,120H, SVC

Stability
Case_element out Result
BBU for two 230kV lines at the Lingan Substation result in system
instability. This case had all Lingan units on-line. An Operating
Guideline for n-1 for the SVC is under development and will restrict
LL D13 SVCn-1 Lingan plant while the SVC is out of service.
WP_D10_79N-T81n-1 No adverse impact observed outside the local area.
WP_D10 6503n-1 No adverse impact observed outside the local area.
WP D10 7004n-1 No adverse impact observed outside the local area.
WP D10 8002n-1 No adverse impact observed outside the local area.
WP_D10 8003n-1 No adverse impact observed outside the local area.
WP D10 8004n-1 No adverse impact observed outside the local area.
WP_D10 SVCn-1 No adverse impact observed outside the local area.

3.0 Fault Current Assessment

A fault current assessment was performed for the study year in accordance with NPCC
Regional Reliability Reference Directory # 1, Design and Operation of the Bulk Power
System, December 1, 2009.

3.1 Methodology
The methodology for assessing the impact of fault current on the function of circuit
breakers is:

e With all lines in service and all generators on-line, perform a classical 1-phase
to ground and 3-phase analysis for all buses 69kV and above in PSS/E (ASCC).
Classical analysis assumes all buses are at 1 p.u. voltage and zero degrees angle.
Use physical values (amperes).
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e Merge the short circuit summary table with the circuit breaker database.

e As an initial screen, assume each breaker at the substation is subject to the full
fault current at the bus.

e Flag any circuit breaker that has an interrupting capability less than 110% of the
bus short circuit level, either positive or zero sequence.

e [Examine any flagged circuit breaker for extenuating circumstances, such as
location on bus, or normally-open circuit positions.

¢ Contact the circuit breaker manufacturer to verify the actual breaker rating.

3.2 Basecases

NSPI system sequence models are kept current for the Aspen One-Liner program
(used for relay coordination) and PSS/E. The basecases for the 2011 year were
updated with the planned facilities described in Section 1.3. An up-to-date
representation of the adjacent Planning Coordinating Area in New Brunswick, with
planned projects to 2016, is incorporated.

3.3 Results

As a result of this review, a 69 kV circuit breaker, 91H-521, at 91H-Tuft’s Cove was
found to be overdutied according to the nameplate rating. This circuit breaker is
scheduled to be replaced in 2012 as part of the NSPI A-10 implementation plan for
newly designated BPS substations.

There are no increases in short circuit level near the border with the adjacent Planning
Coordinator due to system changes in NS. There is the potential for additional wind
farms in the area and their impact is assessed during the System Impact Study process.

Appendix J documents the results of the maximum generation Short Circuit Study and
breaker duty assessment for the 2016 system.

4.0 Extreme Contingency Assessment

An extreme contingency (EC) assessment was performed for the NSPI system in
accordance with the methodology described below.

4.1 Methodology
The extreme contingency assessment of the Nova Scotia Power System has been
conducted as per the following references:

e NPCC Directory #1 (Design and Operation of the Bulk Power Systems) Dec
01, 2009.

e NPCC Directory #1-Appendix B (Guidelines and Procedures for NPCC Area
Transmission Reviews).

e NPCC Directory #1-Appendix C (Procedure for Testing and Analysis of
Extreme Contingencies).
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4.2 Basecases

The basecase selected for study is Winter Peak 2016/17 (2016wp_Final.sav). This
case meets the requirements of NPCC Directory #1 - Appendix C Section 3.0, in that
the dispatch conditions are “not ... the worst imaginable extreme, but EC tests should
be severe”. It is expected that transfer levels in 2016 will be similar to the recent past,
since there are no significant generation additions proposed that would affect flow
patterns, and there are no long-term firm import or export transmission reservations
expected to be in effect for the study period. Figure 4, demonstrates average internal
interface transfer levels for the past five years.

1000

— Onslow Import
900 g
200 —— Onslow South
700 | 700 MW . Cape Breton Export
B18.MW
600
580 MW
% 500
400
300
200
100
0 T T
o 10 20 30 40 50 60 70 80 a0 100
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Figure 4: Five Year Average Internal Transfers

Figure 5 demonstrates that average NS-NB transfers for the past five year are less than
42 MW for 75% of the time.
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Figure 5: Five Year Average NS-NB Tie Flow
From the data, the five year averages were calculated and are contained in Table 8.

100%

Table 8: Internal Five Year Transfer Levels
Interface Five Year Avera}ge Flow Winter Peak
(75% duration) Basecase
Cape Breton Export 580 MW 690 MW
Onslow Import 700 MW 900 MW
Onslow South 618 MW 765 MW

Winter Peak 2016/2017 is a reasonable representation of the stressed NS system.
Transfer levels meet the requirement of C - 3.0 of “at least 75% of the historical or
expected maximum transfer on a flow duration basis up to the maximum operating
limit for the interfaces being tested”.

4.3 Steady State Results

The post-contingency steady-state results, included in Appendix L, are a snapshot of
the conditions after oscillations have subsided, 10 seconds post-fault. Under those
conditions, loads are modeled as a function of voltage as established by the area
transmission provider. The post-contingency simulation with constant MVA loads
represents the condition when on-load distribution tap-changers return the voltage as
seen by load to nominal values over time. Although not all load is subject to the effects
of distribution tap-changers, a constant MVA model is often used as a conservative
estimate of the effects of low post-contingency voltages. However, it is often not
feasible in Extreme Contingency analysis to reach a steady-state solution using
constant MVA load models.
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Any extreme contingency which results in 345kV bus voltages less than 0.94 pu in the
post-contingency results shown in Appendix L should be considered to result in bus
voltages below 0.90 pu with constant MV A load behaviour. These contingencies are:

e EC3.1 Loss of three lines on a common right of way L-8004, L-7011 and L-
7012)
e ECA4.5 Three-phase fault on L-7012 with stuck breaker L-7014.

The consequences of low voltage in the Salisbury — Memramcook 345kV system
include the probable activation of NB Power South-eastern Area Undervoltage Load
Shedding Scheme.

4.4 Stability Results

Extreme contingencies were simulated as listed in Table L-1, Appendix L. These
contingencies were selected based on the possibility that the Nova Scotia transmission
system will split due to the location or severity of the Extreme Contingency. Since NS
is remote from the interconnected system, contingencies were studied that result in the
loss of large blocks of load or generation, which can be telegraphed through the NB
transmission system or, could potentially result in sustained oscillations in the
interconnected system.

An NSPI Transmission System one-line in Appendix K, indicates the location of the
extreme contingency disturbances. The disturbances and the results are described
below. Complete results can be found in Appendix L, including transient stability
swing curves and post-contingency load flow one-line diagrams.

ECL1. Loss of entire capability of a generating station

EC1.1 Loss of all 6 units at Tuft's Cove generating station (net 420 MW). Since
Tuft’s Cove is in the Halifax metropolitan load centre, this contingency stresses the
Onslow-South interface and the results were stable and well damped, with no
voltage or thermal limit violations.

EC1.2 Loss of all four units at Lingan (576 MW of net generation). Results were
stable and well damped, with no voltage or thermal limit violations, and
Memramcook 345 kV bus voltage settling at 0.946pu.

EC2. Loss of all lines emanating from a station

EC2.1 Loss of all five 230 kV lines at Port Hastings (L-7011 and L-7012 between
Port Hastings-Lingan & L-7003, L-7004 and L-7005 between Port Hastings -
Onslow). Results were stable and well damped. Flow is diverted onto L-7014 and
L-8004, which remain within thermal limits and without protection operations.
Voltages remain within overload limits.
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EC2.2 Isolation of Brushy Hill 230/138 kV substation (L-7001, L-7002, L-7018
230 kV lines to Onslow, L-7008 and L-7009 230 kV lines to Bridgewater, and 2 x
230/138 kV transformers (120H-T71, 120H- T72). Western NS isolates, with net
load loss of 275 MW. Results were stable and well damped, with no voltage or
thermal limit violations in the interconnected system.

EC2.3 Isolation of Lingan 230 kV substation, including loss of all 4 units, and lines
to Port Hastings (L-7011 and L-7012), Woodbine (L-7014), and Victoria Junction
(L-6533 and L-6534). Results were stable and well damped with no voltage or
thermal limit violations, and Memramcook 345 kV bus voltage settling at 0.946pu.

EC3. Loss of all circuits on a common right of way

EC3.1 Loss of three lines on a common right of way (345 kV line L-8004 between
Hopewell-Woodbine and 230 kV lines between Lingan-Port Hastings L-7011 and
L-7012). This results in the isolation of Eastern Cape Breton and a net loss of 675
MW of generation in NS. Voltage at Memramcook 345 kV settles at 0.899 pu, but
the Interconnected system is stable and well damped.

EC3.2 Loss of all lines on a common right of way (345 kV line L-8002 between
Onslow and Lakeside and 230 kV line L-7001, L-7002 and L-7018 between
Onslow and Brushy Hill). This results in the isolation of the Metro and Western
parts of NS and a net loss of 758 MW of load in NS with L-6513 exceeds its normal
winter rating by 13%, but the Interconnected system is stable and well damped.

EC4. Permanent 3-phase fault with delayed fault clearing (stuck pole)

EC4.1 Permanent 3-phase fault on L-8001 (345 kV line between Onslow & New

Brunswick) near Onslow.

O two phases are cleared in 5 cycles by opening three breaker poles at
Memramcook, NB and two breaker poles at Onslow, NS

0 third breaker pole stuck at Onslow reducing the fault to single phase to ground.

O fault is cleared in 15 cycles by 3 phase tripping of one 345/230 kV transformer
at Onslow.

Nova Scotia remains connected to Interconnection via 138kV Onslow-Springhill-
Memramcook, initial NS oscillations are large but interconnected system is stable
and well damped, with no voltage or thermal limit violations.

EC4.2 Permanent 3-phase fault on L-8003 (345 kV line between Onslow &

Hopewell) near Onslow

0 two phases are cleared in 5 cycles by opening three poles at Hopewell and two
poles at Onslow

0 third pole stuck at Onslow reducing the fault to single phase

O fault is cleared in 15 cycles by 3 phase tripping of L-8002 (345 kV line between
Onslow-Lakeside)

19



Maritime Link SBA IR-272 Attachment 8 ELECTRONIC Page 27 of 1311

2011 Comprehensive Area Transmission Review
T

O One SPS unit armed at Lingan
Results are stable and well damped, with no voltage or thermal limit violations.

EC4.3 Permanent 3-phase fault on L-8004 (345 kV line between Hopewell &

Woodbine) near Hopewell.

O two phases are cleared in 5 cyc. by opening three poles at Woodbine and two
poles at Hopewell

0 third pole stuck at Hopewell reducing the fault to single phase

0 fault is cleared in 15 cyc. by 3 phase tripping of L-8003 (345 kV line between
Hopewell-Onslow)

0 Two SPS units armed at Lingan

Power is diverted onto 230kV system. Results are stable and well damped, with no
voltage or thermal limit violations.

EC4.4 Permanent 3-phase fault on L-7005 (230 kV line between Hastings and

Onslow) near Onslow.

0 line opens at Hastings end in 5 cycles, breaker 67N-712 fails to open at Onslow.

O fault continues as 1-phase fault for 10 cycles (breaker backup operation time)

O fault is cleared in a total time of 15 cycles by tripping breaker 67N- 713 and line
L-7018 (Onslow-Brushy Hill 230 kV).

Fault causes L-7001 and L-7002 to trip with L-6001 exceeds it thermal rating by
11%. However, the Interconnected System is stable and well damped.

EC4.5 Permanent 3-phase fault on L-7012 (Lingan - Hastings 230 kV) at the

Lingan end.

0 Line opens at Hastings end in 5 cycles, breaker 88S-723 fails at Lingan

0 fault continues as a 3 phase fault for 10 cycles (breaker is not independent-pole)

O breaker 88S-720 opens, clearing fault and tipping L-7014 (Lingan - Woodbine)
in a total of 15 cycles. No reclosing.

O SPS trips 1 unit at Lingan in 17 cycles

0 Pt Aconi pole-slips and trips at 1.3 seconds

East end of NS separates, voltage at Memramcook 345 kV settles at 0.919 pu, but
the remaining system is stable and well damped.

EC4.6 Permanent 3-phase fault on L-7012 (Lingan - Hastings 230 kV) at Lingan

with breaker failure at Hastings.

0 L-7012 opens at Lingan end in 5 cycles, but breaker 3C-715 at Hastings fails.

0 Fault continues as a 3-phase line end fault at Hastings for 10 cycles.

O Breaker backup operates at Hastings, clearing fault and tripping L-7004
(Hastings - Onslow 230 kV) line in a total of 15 cycles. No reclosing.

Results are stable and well damped, with no voltage or thermal limit violations.
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EC5. Sudden dropping of a large load or load centre.

EC5.1 Sudden dropping of Port Hastings — Point Tupper area load NS (175 MW).
Results are stable and well damped, with no voltage or thermal limit violations.

EC5.2 Sudden dropping of Sydney area load by tripping 69 kV Victoria Junction
bus (180 MW on peak). Results are stable and well damped, with no voltage or
thermal limit violations.

EC6 Effect of Severe Power Swings Arising From Disturbances outside the
Council

It is difficult to predict which external disturbances are likely to initiate “severe
power swings”. Due to Nova Scotia’s radial electrical connection to the
Interconnected System, oscillation magnitudes can be more exaggerated than nodal
points closer to the source of the disturbance. Power system stabilizers are installed
on seven of the eight thermal generators in eastern NS (Lingan 1-4, Pt. Aconi, and
Trenton 5-6).

EC6.1 No fault loss of the entire Millstone 345kV station in southern Connecticut.
Nova Scotia is stable and well damped, with no voltage or thermal limit violations.

EC6.2 Three phase fault on Millstone 345 kV, clearing the entire station in 10
cycles. Nova Scotia is stable and well damped, with no voltage or thermal limit
violations.

EC6.3 Three phase fault on Pleasant Valley 345kV bus in New York, cleared in 20
cycles, entire bus trips. Nova Scotia is stable and well damped, with no voltage or
thermal limit violations.

EC7 Operation for an event for which it was not intended

The Type I "NS 345 kV SPS" #119 intertrips one or two generators at Lingan for a
variety of 345 kV faults if the east-west power transfer within NS is above pre-set
levels. Inadvertent operation of this SPS rejects a maximum of 310 MW at Lingan,
which is the same as the normal contingency C BBU G3 88S721. That
contingency was stable and well-damped for all conditions studied, with no voltage
or thermal limit violations.

"NS Export SPS" (NPCC designation #130) is a Type III system designed to
prevent separation of Nova Scotia from New Brunswick should the 345 kV tie to
NB trip while exporting in excess of a pre-set limit. If the 345 kV line L-8001 trips
while the SPS is armed, up to two generators at Lingan are tripped. As above,
inadvertent operation could activate the tripping of up to 310 net MW of generation
in NS. This SPS would not be armed in the case used for EC testing (NS-NB tie
flow is zero), but the net result of mis-operation of this SPS is the same as the
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normal contingency C BBU G3 88S721, which was stable and well damped for
all cases studied, with no voltage or thermal limit violations.

Inadvertent operation of SPS’s that result in the tripping of two units at Lingan is
also less severe than ec1-2, which results in all four units at Lingan being tripped.

EC7.1 Examines the inadvertent operation of SPS #119 coincident with a
disturbance that trips another large generator in NS. A three-phase fault on the 230
kV bus at Woodbine isolates Point Aconi plant (net 175 MW of generation),
followed by unintended operation of SPS #119 which trips an additional 310 MW
of generation, for a net deficiency of 485 MW of generation. Results are stable and
well damped.

ECS8. Failure of an SPS to operate when required for normal contingency.

All normal contingencies that require SPS operation were also run with failure of
the SPS to operate. The cases are designated by the normal contingency title and
are summarized in this section, with stability plots included in Appendix E along
with the plots that show correct SPS operation.

EC8.1 3-phase fault at Woodbine 345kV end of L-8004 cleared in 4.5 cycles, SPS
#119 armed for 2-unit rejection. SPS fails to operate. Results are stable and well
damped, with no post-contingency violations.

EC8.2 3-phase fault at Hopewell 345kV end of L-8004 cleared in 4.5 cycles, SPS
#119 armed for 2-unit rejection. SPS fails to operate. Results are stable and well
damped, with no post-contingency violations.

EC8.3 1-phase fault on L-7012 near Lingan 230kV with failure of breaker 88S723.
SPS is armed to reject 1 Lingan unit but fails to operate. Eastern NS separates, but
interconnected system is stable and well damped.

EC8.4 1-phase fault on L-8004 near Hopewell 345kV bus with failure of breaker
79N810, trips L-8004, L-8003, 79NT8I1 transformer. SPS is armed to reject 2
Lingan unit but fails to operate. Results are stable and well damped, with no post-
contingency violations.

EC8.5 1-phase fault on separate phases of double circuit tower at Strait of Canso,

tripping L-8004 and L-7005 in 4 cycles. SPS is armed to reject 2 Lingan unit but
fails to operate. Dynamics results are stable and well damped.

5.0 Extreme System Condition Assessment

NPCC Directory #1 requires assessment of the impact of wide range of other than normal
system conditions that have a low probability of occurrence. The Directory specifically
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requires analysis of the effect of design contingencies under the following extreme
conditions:

a. Peak Load conditions resulting from extreme weather conditions with applicable rating
of electrical equipment.

NSPI is a winter peaking system and extreme weather, producing higher than forecast
peak load, occurs under very cold conditions which increase the overload ratings of
electrical equipment. A higher peak load condition that would produce more severe
results would be winter peak if the forecast Demand Side Management (DSM) fails to
materialize. As this would occur without the accompanying severe cold weather,
normal winter Electrical ratings would apply. With that in mind, the forecast load for
NSPI, without DSM, was used in the severe weather case and normal winter equipment
ratings applied. Table 8 contains the system load information and Table 9 the transfer
levels for the case studied.

Table 9: Coincident Peak Demand — 2011 NSPI Forecast for 2016, without DSM
Year Peak Total Non-Firm Firm
(MW) (MW) (MW)
Peak 2461 320 2141
Table 10: Extreme Condition Assessment Basecases
Joint cases with NBSO and NBP
Case NS/NB ONI ONS CBX
Loadflow, EW10 0 1022 862 825
Stability, EW_D10 0 1022 862 825

All standard load flow and stability contingencies were performed using the same
methodology as for normal system and n-1 assessment. No thermal, voltage or stability
issues were observed for the NSPI system and no adverse impact observed outside the
local area.

b. Generating unit(s) fuel shortage.

NSPI has a variety of fuel sources including coal, oil, gas, hydro and wind such that
loss of one fuel source would not have a significant impact.
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Figure 6: NSPI Energy Generation by Type

NSPI has a diversified mix of resources such that there is not a high degree of reliance
upon any one type or source of fuel. Fuel types include coal, natural gas, oil, hydro and
other renewables. Coal in particular is sourced from a number of locations worldwide
including domestic sources and international imports. As a result of this level of fuel
type and resource diversification, there are no adverse reliability impacts resulting from
this resource capacity mix.

In addition to the diversity in the fuel mix, NSPI also has a large interruptible load class
— greater than 10% of system peak. In the event of loss of a fuel supply, the
interruptible load can be curtailed to make up for any deficiency.

6.0 Review of Special Protection Systems

All NSPI new and existing Special Protection Systems SPSs were reviewed using the
methodology described below. The review evaluated the effect of failure to operate as well
as unintended operation. A list of NSPI SPSs is included in Appendix M.

6.1 Methodology

All contingencies with associated SPS actions were reviewed on the basescases listed
in tables 3 and 4 in Section 2.2. Each contingency was run with and without the SPS
actions to determine the impact of failure to operate as well as unintended operations
of the SPS. The basecases were chosen for a variety system conditions to provide a
thorough evaluation to determine the appropriateness of the current Type designation.
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6.2 Results

Type 1, SPS # 133, Lingan BBU SPS: Breaker backup operation of the common
breaker (88S-723) between L-7012 and L-7014 at 88S-Lingan.

This SPS trip one of four units at 88S-Lingan (pre-selected by the operator) to prevent
instability of eastern NS system for any fault on L-7012 or L-7014 coincident with
specific breaker failure. The SPS was originated in 1998 due to the possibility to of
large voltage swings in Maine if SPS failed to operate when called upon.

With the changes to the interconnected system, there is no longer an inter-area impact
for the failure to operate or misoperation of this SPS. NSPI will consider bringing
forward a proposal to have this SPS reclassified as Type II1.

Type 1, SPS# 119, NS 345 kV SPS: The SPS will operate following a specific system
event or a sequence of events at substations 79N-Hopewell and 67N-Onslow and/or
lines L-8003 and L-8004.

Depending on the level of NS internal East to West transfers, either one or two 150
MW units will be rejected at Lingan. These units will be pre-selected by the operator
at flow levels determined by operating studies. Testing indicates that failure to operate
for the loss of 345kV L-8001 results in some instability within NS. This will remain a
Type I SPS. Appendix N provides references to the appropriate load flow and stability
analysis for SPS testing.

NSPI has no Type II SPSs.

NSPI has two new Type III SPSs. The numbers have yet to be assigned and their
descriptions can be viewed in the last two lines of Table 2, Appendix M. NSPI SPS#
194 Kingston/Greenwood UVLS was removed from the NPCC SPS list in 2011 as
UVLS is not an SPS per the SPS definition. All NSPI Type III SPSs were reviewed in
2011 and it was found that all Type III SPSs meet the criteria for Type III designation.

7.0 Review of Dynamic Control Systems

7.1 Scope of Review

The Dynamic Control Systems assessment of the Nova Scotia Power System has been
conducted as per the following references:
e NPCC Directory #1-Appendix B (Guidelines and Procedures for NPCC Area
Transmission Reviews).

The first review of NSPI Dynamic Control Systems (DCS's) was conducted in 1992
for JIWG-1. The major findings of that review were:

The studies and analysis, documented in the "Nova Scotia Power Corporation Control
Aids Assessment and Classification”, demonstrate that the malfunction of any control
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aid at power stations as well as on static compensators has no significant adverse
impact on the Interconnected System and that all Nova Scotia Power Corporation

control aids (sic) are classified as Type IlI.

To verify that failure of DCS do not have an adverse impact on the interconnected

system, sample tests of the major dynamic control systems were conducted.

7.2 Results

The control cases selected were WinterPeak2016/2017and LightLoad2016:

Table 11: DCS Basecases

Basecase R ME-E HE-AG NS Net Gen
Transfers Transfers Transfers
2016/2017 Winter Peak 0 MW -100 MW 400 MW 2070 MW
2016 Light Load 350 MW 1000 MW 400 MW 1560 MW

The contingency studied was C 3PH _L-8003 79N g0 (a 3 phase normally cleared
fault on the 345 kV line L-8003 from Hopewell to Onslow, with no SPS’s required).

The following DCS's were tested:

DCS1: Excitation system (AVR). This contingency was tested under
2016/2017 winter peak case. The automatic voltage regulators on both
machines of at Trenton fail by setting the AVR status to “out of service” just
before the fault. The result of comparison of this test with the control case is
shown on Page O-1, Appendix O.

DCS2: Power System Stabilizer (PSS). This contingency was tested under
2016 light load case. The PSS on two nearby units, one at Lingan Unit 1 and
the second at Pt. Aconi, fail to operate during the fault. The result of
comparison of this test with the control case is shown on page O-2, Appendix
0.

DCS3: Static Var Compensator (SVC). This contingency was tested under
2016 light load case. The controls of the Brushy Hill SVC were assumed to fail
during a fault, in conjunction with a nearby generator AVR failure (Tuft's Cove
3). The result of comparison of this test with the control case is shown on page
0-3, Appendix O.

The full results for the three cases are shown in Appendix O.

8.0 Review of Exclusions to the Basic Criteria

At this time, NSPI does not have any exclusions under the NPCC Guidelines for
Requesting Exclusions to Sections 5.4.1(b) and 5.5.1(b) Directory #1 Design and
Operation of the Bulk Power System).

26



Maritime Link SBA IR-272 Attachment 8 ELECTRONIC Page 34 of 1311

2011 Comprehensive Area Transmission Review
T

9.0 Conclusions

The steady state thermal and voltage review for normal and n-1 contingencies identified the
following:

1. A breaker backup to the 88S-720 at the Lingan substation for a fault on L-7014 results in
instability within Nova Scotia under certain dispatch conditions. It is resolved by changing
the timing on breaker 88S-720 at the Lingan substation to 100ms from 200ms. The change
will be implemented in February, 2012.

2. Loss of the SVC under light load conditions will require an operating instruction to limit
the output of Lingan to 2 units.

3. To increase the output of Tufts Cove generation under summer ratings, line L-5041 from
Farrell Street to Tufts Cove substation will be uprated. It is expected to be completed by the
end of 2012.

Fault Current Assessment identified a 69kV breaker at Tufts Cove to be overdutied. It is to
be replaced in 2012 as part of the A-10 upgrades for that substation.

Extreme contingency analysis was conducted and no contingency resulted in significant
adverse impact outside the Maritime Area.

A review of NSPI Special Protection System indicates that Type 1, SPS # 133, Lingan
BBU SPS: Breaker backup operation of the common breaker (88S-723) between L-7012
and L-7014 at 88S-Lingan produces no adverse impact outside the Maritimes area for
failure to operate or misoperation of the SPS. NSPI will consider bringing a reclassification
proposal to NPCC for SPS#133. All other NSPI SPSs retain their classification type and no
changes are expected for the study window.

There are no new Dynamic Control Systems (DCSs) planned for the NSPI system All
existing DCSs have only local area impact and are not expected to change for the study
timeframe.

Extreme System Conditions were assessed and NSPI demonstrated the capability to meet
an extreme system peak load. There are no issues with loss of fuel supply as NSPI does not
have a high degree of reliance upon any one type or source of fuel.

The analysis, results and planned projects documented in this report demonstrate that, for
the 2016 study year, NSPI is in compliance with applicable criteria as described in NPCC
Regional Reliability Reference Directory # 1, Design and Operation of the Bulk Power
System, December 1, 2009 for an Area Transmission Review and applicable NERC TPL
standards. The Nova Scotia Utility and Review Board approved the following versions of
the TPL standards for NSPI: TPL-001-0.1, TPL-002-0a, TPL-003-0a and TPL-004-0.
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Table A-1: Nova Scotia Bulk Power System, 2011

Station Voltage BPS Status
88S-Lingan 230kV 2007/12/31

345kV 2007/12/31
101S-Woodbine

230kV 2007/12/31
89S-Point Aconi 230kV 2007/12/31
3C-Port Hastings 230kV 2007/12/31

345kV 2007/12/31
79N-Hopewell

138kV 2007/12/31

345kV 2007/12/31
67N-Onslow 230kV 2007/12/31

138kV 2007/12/31

230kV 2007/12/31
120H-Brushy Hill

138kV 2007/12/31

345kV 2007/12/31
103H-Lakeside

138kV 2007/12/31
91H-Tufts Cove 69kV 2007/12/31
91N-Dalhousie Mountain 230kV 2010/12/31
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Contingency Descriptions



Maritime Link SBA IR-272 Attachment 8 ELECTRONIC Page 38 of 1311

The following load flow contingencies were run as applicable for thermal and voltage
testing, n-1, SPS testing and extreme conditions.

2 or 3 digits followed by a H, N, C or S is the substation identifier. The next portion of
the title is a description of the element. L followed by 4 digits is a line. 3 digits is a
breaker at that substation. A T indicates a transformer.

A ‘w’ indicates SPS action

88S, L-7011 3C, 3C-720

88S, L-7012 79N, L-8003

88S, L-7014 79N, L-8003 w GR 5
88S, L-6533 79N, L-8003 w GR 6
88S, 88S-710 79N, L-6507

88S, 88S-712 79N, 79N-T81

88S, 88S-713 79N, 79N-T81 w GR 5
88S, 88S-720 79N, 79N-T81 w GR 6
88S, 88S-721 79N, 79N-803

88S, 88S-722 79N, 79N-803 w GR 5
88S, 88S-723 79N, 79N-803 w GR 6
88S, 88S-723 w GR 8 79N, 79N-810

101S, L-7015 79N, 79N-810 w GR 5
101S, L-8004 79N, 79N-810 w GR 6

101S, L-8004 w GR 5
101S, L-8004 w GR 6
101S, 101S-706

101S, 101S-706 w GR 5
101S, 101S-706 w GR 6
101S, 101S-701

101S, 101S-701 w GR 5
101S, 101S-701 w GR 6
101S, 101S-801

101S, 101S-801 w GR 5
101S, 101S-801 w GR 6
3C, L-7003

3C, L-7004

3C, L-7005

3C, 3C-T71

3C, 3C-T72

3C, 3C-710

3C, 3C-711

3C, 3C-712

3C, 3C-713

3C, 3C-714

3C, 3C-715

3C, 3C-716

67N, L-8001

67N, L-8001 w 1U SPS
67N, L-8001 w 2U SPS
67N, L-8002

67N, L-7019

67N, L-7001

67N, L-7002

67N, L-7018

67N, 67N-T81

67N, 67N-T71

67N, 67N-811

67N, 67N-811w GR 5
67N, 67N-811 w GR 6
67N, 67N-812

67N, 67N-812w GR 5
67N, 67N-812w GR 6
67N, 67N-813

67N, 67N-814

67N, 67N-814 w 1U SPS
67N, 67N-814 w 2U SPS
67N, 67N-815

67N, 67N-815 w 1U SPS
67N, 67N-815 w 2U SPS



67N, 67N-701
67N, 67N-702
67N, 67N-703
67N, 67N-704
67N, 67N-705
67N, 67N-706
67N, 67N-710
67N, 67N-711
67N, 67N-712
67N, 67N-713
1N, L-6513

1N, L-6503

1N, L-6001

IN, IN-T1

IN, IN-T4

1N, IN-600

1N, IN-601

1N, IN-613

1N, IN-619

1IN, IN-621
120H, L-7008
120H, L-7009
120H, L-6005
120H, L-6010
120H, L-6011
120H, L-6051
120H, L-6016B
120H, 120H-T71
120H, 120H-710
120H, 120H-711
120H, 120H-712
120H, 120H-713
120H, 120H-714
120H, 120H-715
120H, 120H-716
120H, 120H-720
120H, 120H-621
120H, 120H-622
120H, 120H-623
120H, 120H-624
120H, 120H-625
120H, 120H-626
120H, 120H-627
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120H, 120H-628
120H, 120H-629
103H, L-6008

103H, L-6016A
103H, L-6033

103H, L-6038

103H, 103H-T81
103H, 10SH-T63
103H, 103H-B61
103H, 103H-B62
103H, 103H-881
103H, 103H-600
103H, 103H-632
103H, 103H-681

89S, 89S-ST1

91H, L-5049

91H, L-5012

91H, L-5041

91H, 91H-T62

91H, 91H-T11

91H, 91H-G2

91H, 91H-511

91H, 91H-513

91H, 91H-515

91H, 91H-516

91H, 91H-521

91H, 91H-523

91N, 91N-T71

91N, 91N-701

91N, 91N-702

91N, 91N-703

DCT, L-7005][L-8004
DCT, L-7005][L-8004 w GR 5
DCT, L-7005][L-8004 w GR 6
DCT, L-7009][L-8002
DCT, L-6011][L-6010
DCT, L-6010][L-6005
DCT, L-6005][L-6016
DCT, L-7008][L-7009
DCT, L-7003][L-7004
DCT, L-6507][L-6508
DCT, L-7011][L-6534
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The following stability contingencies were run as applicable for normal testing, n-1, SPS
testing and extreme conditions.

C_indicates a contingency idv.

Followed by

3PH_ 3 phase fault

BBU_ Breaker Back-up
DCT _ Double Circuit Tower
BKR_ Breaker fault

NF_ No fault

The next portion of the title is a description of the element. L followed by 4 digits is a
line. 2 or 3 digits followed by a H, N, C or S is the substation identifier. A substation
identifier followed by 3 digits is a breaker at that substation. A T indicates a transformer.

A g0, g5, g6 or SPS in the title indicated an possible SPS action

C_3PH_79N_T81_HV_g0.idv
C_3PH_79N_T81 HV_g5.idv
C_3PH_79N_T81_HV_g6.idv
C_3PH_L5012_91H.idv
C_3PH_L5041_91H.idv
C_3PH_L5049 91H.idv
C_3PH_L6001_1N.idv
C_3PH_L6005_120H.idv
C_3PH_L6008_103H.idv
C_3PH_L6010_120H.idv
C_3PH_L6011_120H.idv
C_3PH_L6016_103H.idv
C_3PH_L6016_120H.idv
C_3PH_L6033_103H.idv
C_3PH_L6038_103H.idv
C_3PH_L6051_120H.idv
C_3PH_L6503_1N.idv
C_3PH_L6507_79N.idv
C_3PH_L6508_79N.idv
C_3PH_L6513_1N.idv
C_3PH_L7001_120H.idv
C_3PH_L7001_67N.idv
C_3PH_L7002_120H.idv
C_3PH_L7002_67N.idv
C_3PH_L7003_3C.idv
C_3PH_L7003_67N.idv
C_3PH_L7004_3C.idv
C_3PH_L7004_91N.idv
C_3PH_L7005_3C.idv

C_3PH_L7005_67N.idv
C_3PH_L7008_120H.idv
C_3PH_L7009_120H.idv
C_3PH_L7009_120H_trip_gen.idv
C_3PH_L7011_3C.idv
C_3PH_L7011_88S.idv
C_3PH_L7011_88S_gl.idv
C_3PH_L7012_3C.idv
C_3PH_L7012_88S.idv
C_3PH_L7014 _101S.idv
C_3PH_L7014 88S.idv
C_3PH_L7015_101S.idv
C_3PH_L7015_89S.idv
C_3PH_L7018_120H.idv
C_3PH_L7018 67N.idv
C_3PH_L7019 67N.idv
C_3PH_L7019 91N.idv
C_3PH_L8001_67N_g0.idv
C_3PH_L8001 67N_g5.idv
C_3PH_L8001_67N_g6.idv
C_3PH_L8001_67N_impSPS.idv
C_3PH_L8002_103H.idv
C_3PH_L8002_67N.idv
C_3PH_L8003_67N_g0.idv
C_3PH_L8003_67N_g0a.idv
C_3PH_L8003_67N_g5.idv
C_3PH_L8003_67N_g5a.idv
C_3PH_L8003_67N_g6.idv
C_3PH_L8003_67N_g6a.idv



C_3PH_L8003_79N_g0.idv
C_3PH_L8003_79N_gOa.idv
C_3PH_L8003_79N_g5.idv
C_3PH_L8003_79N_g5a.idv
C_3PH_L8003_79N_g6.idv
C_3PH_L8003_79N_g6a.idv
C_3PH_L8004_101S_g0.idv
C_3PH_L8004_101S_g5.idv
C_3PH_L8004_101S_g6.idv
C_3PH_L8004_79N_g0.idv
C_3PH_L8004_79N_g5.idv
C_3PH_L8004_79N_g6.idv
C_BBU_G3_88S721.idv
C_BBU_L5012 91H516.idv
C_BBU_L5041_91H523.idv
C_BBU_L5049 91H511.idv
C_BBU_L5049 91H513.idv
C_BBU_L6001_1N601.idv
C_BBU_L6008_103H608.idv
C_BBU_L6513 1N613.idv
C_BBU_L7001_120H715.idv
C_BBU_L7002_67N70L.idv
C_BBU_L7004_91N70L.idv
C_BBU_L7005 67N71L.idv
C_BBU_L7005_67N712.idv
C_BBU_L7011 3C711.idv
C_BBU_L7011 88S713.idv
C_BBU_L7012 _3C715.idv
C_BBU_L7012 885723 g0.idv
C_BBU_L7012_88S723_g5.idv
C_BBU_L7014_101S706_g0.idv
C_BBU_L7014_101S706_g5.idv
C_BBU_L7014_101S706_g6.idv
C_BBU_L7014_88S720.idv
C_BBU_L7015_101S701_g0.idv
C_BBU_L7015 101S701_g5.idv
C_BBU_L7015_101S701_g6.idv
C_BBU_L7018_120H710.idv
C_BBU_L7018_67N713.idv
C_BBU_L7019_67N705.idv
C_BBU_L8001_67N814 _g0.idv
C_BBU_L8001_67N814_g5.idv
C_BBU_L8001_67N814_g6.idv

C_BBU_L8001_67N814_impSPS.idv

C_BBU_L8002_103H881.idv
C_BBU_L8002_67N813.idv
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C_BBU_L8003_67N811_g0.idv

C _BBU L8003 67N811 g5.idv
C_BBU_L8003_67N811_g6.idv
C_BBU_L8003 67N812_g0.idv
C_BBU_L8003_67N812_g5.idv
C_BBU_L8003 67N812 g6.idv
C_BBU_L8003_79N803_g0.idv
C_BBU_L8003 79N803_g5.idv
C_BBU_L8003_79N803_g6.idv
C_BBU_L8003 _SPS 88S 712 g6.idv
C_BBU_L8003_SPS 88S 722 g6.idv
C_BBU_L8004 101S801 gO0.idv
C_BBU_L8004_101S801 g5.idv
C_BBU_L8004 101S801 g6.idv
C_BBU_L8004_79N810_g0.idv
C_BBU_L8004 79N810 _g5.idv
C_BBU_L8004_79N810_g6.idv
C_BBU_L8004 SPS 88S 712 g6.idv
C_BBU_L8004_SPS 88S 722 g6.idv
C _BBU_T81 101S701 gO0.idv
C_BBU_T81 101S701 g5.idv

C _BBU_T81 101S701 g6.idv
C_BBU_T81 1015706 g0.idv

C _BBU_T81 101S706_g5.idv
C_BBU_T81 101S706 g6.idv

C _BBU_T81 101S801 gO0.idv

C BBU T81 101S801 g5.idv
C_BBU_T81_101S801_g6.idv

C _BBU _T81 103H68L1.idv
C_BKR_103H_600_1p.idv

C BKR_1IN 600 1p.idv
C_DCT_L6005 6010 _Uniacke.idv
C_DCT_L6005 6016 Brushyhill.idv
C _DCT_L6011 6010 _Brushyhill.idv
C _DCT_L6507_6508 50N.idv
C_DCT_L6507_6508_79N.idv

C DCT_L6534 7011 VJ.idv
C_DCT_L7003_7004_Canso_g0.idv
C_DCT_L7003 7004 Canso_g3.idv
C_DCT_L7003 7004 near 50N_g0.idv
C_DCT_L7003 7004 near 50N _g3.idv
C_DCT_L7005 8004 Canso_g0.idv
C_DCT_L7005 8004 Canso_g5.idv
C_DCT_L7005_8004 Canso_g6.idv
C _DCT_L7008 7009 120H.idv
C_DCT_L7009 _8002_Brushyhill.idv
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C_NF_L8003_g0.idv C_NF_L8004_g0.idv
C_NF_L8003_g5.idv C_NF_L8004_g5.idv
C_NF_L8003_g6.idv C_NF_L8004_g6.idv



Maritime Link SBA IR-272 Attachment 8 ELECTRONIC Page 43 of 1311

2011 Comprehensive Area Transmission Review
o ——

Appendix C

Basecase Pre-contingency Plots
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Onslow South: 753.0 MW
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3 ey oot T oSt se Flow into Metro: 494.9 MW
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184 1 ofiffb2 3
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1007 1006
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1035

MMWG 2010 BASECASE LIBRARY, 2016/2017 WP CASE FOR DYN

WP10, 100% , RATE B, .95 TO 1.05
SUN, JAN 08 2012 15:14

1015-WOODBIN

101SWOODBIN ~ 89S-PT_ACONI
2838 g 1742 1755 g 1755
63 | 21 e
L-7015 .

1145
9IN-DALHOUS
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188 QIN-DALHOSLY 81N-DALHOGEN 91N-DALHOGEN

148 2 08 148 5 148 150 p 150 8 98 150 g 150
0 S0 8 osios  11lTy FER R
R 1008 1080 10623

2, OS-RIVER_RYA
o
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Cape Breton Export: 677.9 MW il%
1021
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-28.9 L-6543 200 3 2
= o o 100C-PORCUPN 3 3
a7 e ¢ &
SCTEE] o580 | 0 T o o BES-LINGAY_BBS-
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5.7 L-7012
116.9 88S-T72 88S-T71
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L1 L7011 ml» ~ 2 ol ala
1028 EEl 813 gl g 3|8
Mainland at Hastings: 389.2 MW S B af= ale afe

East End Export: 591.1 MW

2S-VICTORIA

LINGAN_A

885-LINGAN
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Nova Scotia Power Inc.

BPS and Tie Lines

1

99W-BWATER_B
735

742

120H-BRUSHY

938

197 L-7009

99W-BWATER_A

320

T1

L-7002

New Brunswick Border

New Brunswick to New England: 994.6 MW
Madawaska HVdc Total = 390.9 MW
Eel River HVdc Total = 350.0 MW

79N-HOPWELL SON-TRENTON

6 36
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a6 36
15870 OS890 oy
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Nova Scotia Export: -300.2 MW —
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L ET ey NG EYe EE Taoor Onslow Import: 336.4 MW
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L-7018 67 § -21.1 L-7005
o7 | ars
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Onslow South: 538.7 MW

790 705
RdTE] L-7008 310
I7V-CROIXTAP  17V-ST_CROIX 120H-BRUSHY
21 21y -a16 418 855 855
26 2683 L6011 91 298 120HT72 %22 f 14 L7001
43V-CANAANRD Loz
w12 4171 || 456 458 | 855 855 . OHTUFTCV2  SIH-TUFTCVL
= 1 o5t ET) BT e Flow into Metro: 338.2 MW
1601 1020
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105 L-6004 131 271 269 | -317 L-6005316 I 240 L-6016 250 0996 = |7 103H-LAKsIDE 2 3 91K 91HTB5
1014 1027 oo 3 3
1010 Mk P a|o 099t 4 4
218 : i b e
103H-T61 bl o bl
58 L6008 103H-T81
ole o ola i Py P =y s R
Bk HEd ©lo Sl 8 81e a¥ |
25 ofb 52 g
ol ofn  103HLAKSDE o | 1006 Y 7
7 L6003 38 sls als HA EN B
ola 2 S1HTUFTCOVE §le
1007 L & sl|e i w o 1.004 54H-MAPLE_ST
21.arvDALE § ] 129HKEARNEY als ot

1000

103H-LAKSIDE Loos
033

MMWG 2010 BASECASE LIBRARY, 2016 SP CASE FOR DYN
SP10, 100% , RATE A, .95 TO 1.05
SUN, JAN 08 2012 15:29

139

Mainland at Hastings: 165.9 MW

9IN-DALHOUS

QIN-DALHOSLY.

1025-ACONI

1015-WOODBIN

101SWOODBIN ~ 89S-PT_ACONI

1244 p 1693 1705 g 1705
349 || 167 154 010w
L-7015 1038
00 ff 449 1004
1015

9IN-DALHOGEN

91N-DALHOGEN

101 R 8 101y 101 102 g 102 gg 2 102 g 102
072 S 10f-10 11 511 12 Wi2r
- - 1011 100 ~ 1022 % 0S-RIVER_RYA
s
7‘96 1.035
Cape Breton Export: 290.3 MW iz 25 ICTORIA
1005
3C-HASTINGS 3C-HASTINGS g|e gls
155 L-6543 155 < @
50 T 26 100C-PORCUPN 2 2
g g
08208 kA €
L-7004 -100 s L6548 155 2123 o BSSLINGAY BESLINGAN A
130 3CT72 128 Loz C Loz
500 o gz s
L-7005 66 R|? HE]
3
00 L-7012
48.1 88S-T72 88S-T71
L-7003 11.4
sss
20 L-7011
104
sesLNGAN

East End Export: 77.7 MW
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43V-CANAANRD

102
29

1083

Nova Scotia Power Inc.

BPS and Tie Lines

99W-BWATER_B

120H-BRUSHY

New Brunswick Border

. BoR1160 BoR11Se araozs
Nova Scotia Export: 350.2 MW —
<[5 o oo 107 e Loa
iz 22 33
1N-ONSLOW BIN-DEBERT  74N-SPRNGHIL alw BLY s e
655 652 611  -60.0 g 40.9 407 82 <o -
22N-CHURCHST & | S 1.027
94 L-6513 98 113 123 || -94 |-6536 88 o3 B
1024
Inonstow_8 <l
20.7 20.7 240 240 &1
— — e aonmACCAN
103 L6535 11 g
INONSLOW_A
.&%@ 855 859 IR225.LOGNTP
) SLITL A o
svONSLOW
s7oNSLOW
a2 | 188 108 os 95 g 2043
TR TRt ry rry NG 1= Taoor Onslow Import: 669.8 MW
1026
96 o6
00 TonHOPWELL SONTRENTON
)‘— 93 6ZNST8L 9.2
00 0.0 gy -329 33.0
ronnoPwEl o e
P e
57 658 || a2s a0
2|a 90 I 424 - 516
el s57.4 | 921 18003 506 79N-T81 483 F 241 |.6508 -248
82V-ELMSDALE 1043 1.043 1032
1018 L-7002 -158 Jf 100 L-7019
a0 ) 753 2830
L-7018-185 § 27 L-7005
sos | o5
90 L-7003
103

Onslow South: 312.4 MW

587 540 g 571
07 L7009 57 38 L7002
OW-BWATER_A
2 s76 | e27
T2 L-7008 143 24 17018
I7V-CROIXTAP  17V-ST_CROIX 120H-BRUSHY
15 15 5 108 109 5 432 432
12 A2 08 L6011 1298 120H-T72 98 [ 42 (7001
1027
102 | 117 118 || 432 432 . OHTUFTCV2  SIH-TUFTCVL
o3 BT o5t Fry EramT e Flow into Metro: 177.1 MW
1057 1031
90H-SACKVILL 1201-BRSHSVC
233 233 || 00 00_00
6 L6010 7700 TOROIR 90H-FARRELL 000 Looo
1028
oo  ofso
LBIHLUCASL 137HHAMMNDS efs gl
48 | 178 178 25.6 257 || 148 148 1026 103H-LAKSIDE 2
L-6004 32 | 61 59 93 L6005 87 37, L-6016 48 0999 2|3 oamaxsioe g s 9L U TB5
3|8 ol ° w
1024 “° 203 ale 4 3
62 . “ S 2le
103H-T61 Sfssfs
35 L6008 103H-T81
- @l o[ OIHTURTCOVE o = 1037
gls 33 afe i3 g 81 a8 [®
08 ofitfb2 3
ol of~ 103HLAKSDE o |o 1025 v Y 7
83 L6003 3|3 L EIE] ey P kN
2|2 als 9IHTUFTCOVE g0
103 ¥+ e 1.020 54H-MAPLE_ST

1021

“ararmpALE T e
103H-LAKSIDE
1028

129K KEARNEY
1025

1033

MMWG 2010 BASECASE LIBRARY, 2016 LL CASE FOR DYN
LL10, 100% , RATE A, .95 TO 1.05
SUN, JAN 08 2012 15:29

1015-WOODBIN

286.7
503

1015 WOODBIN

1742 1755 g 1755

08 25 025
L-7015 L1032

1125

9IN-DALHOUS

1031

130 QIN-DALHOSLY 81N-DALHOGEN 91N-DALHOGEN

249 2 08 250 5 250 254 p 254 S 92 255 g 265
32 90 (8 dalia o5H0S 02 B2
R 1004 1020 ~¢27 1023

895-PT_ACONI

New Brunswick to New England: 997.1 MW
Madawaska HVdc Total = -250.0 MW
Eel River HVdc Total = -147.1 MW

1025-ACONI

27, OSRIVER_RYA
o

% 1.027
Cape Breton Export: 493.0 MW 8¢ JSvICTORA
100
3CHASTINGS 3CHASTINGS N gle
56.8 L-6543.56.7 < @
226 T 212 100C-PORCUPN 2 2
2 8
-9.4 9.4 3 a
L-7004 201 o L-6548.55.7 33 310 @ sgs LINGAY BESLINGAN_A
226 3C-T72 21.2 " 1.017 " H]ms
761 Lo13 < ER]
L7005 251 v b
61
174 L-7012
711 88S-T72 88S-T71
L-7003 313
14
229 L-7011 b B ] g o o
1022 gla 5 B E1 S e
) ) 885 LINGAN
Mainland at Hastings: 206.4 MW lmji afe al= al:

East End Export: 547.2 MW
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Nova Scotia Power Inc.

17V-CROIXTAP.

as
is
43V-CANAANRD
se4 502 024
02 120z
0981
398 05
07 X 24
0977 L-6004

BPS and Tie Lines

99W-BWATER_B

120H-BRUSHY

137HHAMMNDS

243 L-7009 325 | 32 L-7002
.
AFTE) L-7008 308
15137 L6011 31| 227 120HT72 %05 35 L7001
L-6051 120H-T71 1,006
B e o= o
-41.7 41.7 84.3 84.7 36.7 -36.6 _ 0.984
L-6005 0397 L-6016 1.
0991 ~le
26.7 L-6008
Caoos 35
099 EE] e

New Brunswick Border

. BoR1160 BoR11Se araozs
Nova Scotia Export: -0.1 MW —
o] 102 <o 102 S 0993
IN-ONSLOW BIN-DEBERT  74N-SPRNGHIL F o le R AVHERTP
si2 S10 363 59 p 147 7 28 I
22N-CHURCHST & | & 1.027
139 1-6513 139 81 165 | 80 L6536 93 .,
1017
Inonstow_8 <
508 600 56 56 5%
= — = SonMACCAN
1029 L-6535 53 1.027
INONSLOW_A
’&?%i 1455 1467 IR225-LOGNTP.
184 Bl S
svONSLOW
s7oNSLOW
690 | 048 oo | sz 72 g 103
alae G es e NG 3 B Taoor Onslow Import: 1022.1 MW
795 6
) 00 o7 SaNSTT 3 79N-HOPWELL
00 0.0 gy 587
TonopwEl A
o a3
-ura wrs || sz
2l EELET) L-8003 27
®? o 1520 || -157.8 155 79N-T81 -105 F 52 |-6508
82V-ELMSDALE 3 T 0.990 1016
0,990 L-7002 - L-7019
2100 | 1528 090
L-7018 78 § 141 L-7005
1552 | 110
270 L-7003
1019

Flow into Metro: 578.7 MW

103H-LAKSIDE
0.997

2461

B
" 103H-LAKSIDE

ofe 313 o2
507 g8
103H-T61 ~
103H-T81
B 213

0.980

37.0 37.0

" 129H KEARNEY
0978

Onslow South: 862.4 MW

QIH-TUFTCV2

QIHTUFTCVL

o«
99k FARRELL 000 [~ 100
° <
g s OUAABS
° w
2 2 of~ ol
o< o]~ OIHTURTCOVE o [~ 1026
B N E w88
5 3
1 9fi b2 g
oo ol k1
<= 33
ole 0993 @ seHMAPLE ST
gl 1019

MMWG 2010 BASECASE LIBRARY, 2016/2017 WP CASE FOR DYN
EW10, 100% , RATE B, .95 TO 1.05
SUN, JAN 08 2012 15:14

9IN-DALHOUS

218 QIN-DALHOSLY 81N-DALHOGEN

589
49
8.9
)

New Brunswick to New England: 300.1 MW
Madawaska HVdc Total = 300.0 MW
Eel River HVdc Total = -0.0 MW

SON-TRENTON

Lo

1015-WOODBIN
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1015 WOODBIN

1742

08
L-7015

139.4

=

91N-DALHOGEN

1033

148 2 08 148 5 148 150 p 150 8 98 150 g 150
00 50 ¢S 1slis 22022 24 2R
R 1007 1020 1024

1755

1025-ACONI

895-PT_ACONI

1755

21 0 21
1043

25, OS-RIVER_RYA
3

%, 1044
Cape Breton Export: 825.1 MW EE]
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276 Ty o 100C-PORCUPN 2
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1564 1016 o
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EE] L7011 vl 5 2|« oo
1025 i g gz St

Mainland at Hastings: 511.6 MW

East End Export: 576.3 MW

2S-VICTORIA

642

LINGAN_A

268 L6533 278

of

1032

644

88S-T71

885-LINGAN

1020
o
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Nova Scotia Power Inc.

17V-CROIXTAP.

14
a3

43V-CANAANRD
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07
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29
0962
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(X3
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06
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L-6004

329
01

BPS and Tie Lines

99W-BWATER_B 120H-BRUSHY
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-140.7
56
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99W-BWATER_A

New Brunswick Border
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Nova Scotia Export: 0.8 MW —
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Onslow South: 804.9 MW

2
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1004
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o5t E et e Flow into Metro: 545.4 MW
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1026

MMWG 2010 BASECASE LIBRARY, 2016/2017 WP CASE FOR DYN
WP11, 100% , RATE B, .95 TO 1.05
SUN, JAN 08 2012 15:14

9IN-DALHOUS

291

1.0000

QIN-DALHOSLY 81N-DALHOGEN

148 § 148 150 p 150 8 98 150 g 150
Tei1s 21021 25 B 238
1007 1050 <¢ 27 1024

New Brunswick to New England: -97.2 MW

Madawaska HVdc Total = 197.7 MW
Eel River HVdc Total = 350.0 MW

SON-TRENTON

Lo12

1025-ACONI
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Tis || 224 Tas 0 240
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) 00 || 2568 1000
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Cape Breton Export: 898.9 MW HK JSvICTORA
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221 520 g 5
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oz L COE | E 1 gla  &[d
’ ’ 585 LNGAN
Mainland at Hastings: 586.6 MW
East End Export: 690.2 MW gfom e
o0
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Nova Scotia Power Inc.

17V-CROIXTAP.

15
20
43V-CANAANRD
508 514 | 529
a1 10110
1607
302 205
31 r 01
& L-6004

BPS and Tie Lines

99W-BWATER_B 120H-BRUSHY

New Brunswick Border

) 8OR1160 BoR1tss arsozs
Nova Scotia Export: 0.1 MW —
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Onslow South: 889.9 MW

1050 106.4 g 1536
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1007
s32 || 1560 1561 . OHTUFTCV2  SIH-TUFTCVL
oot Er) ETaas vt e Flow into Metro: 598.3 MW
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= e
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155 154 47 16005 -31 N 139 L-6016 146 1009 S 103H-LaKSIDE g s OUAAB5
sls ol ° B
1009 el I oy oz & 4 . .
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MMWG 2010 BASECASE LIBRARY, 2016/2017 WP CASE FOR DYN
WP12, 100% , RATE B, .95 TO 1.05
SUN, JAN 08 2012 15:14

267

9IN-DALHOUS

583
53
583
53

QIN-DALHOSLY 81N-DALHOGEN

New Brunswick to New England: -99.1 MW
Madawaska HVdc Total = 197.7 MW
Eel River HVdc Total = 350.0 MW

SON-TRENTON
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e
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103
Cape Breton Export: 817.9 MW HE JSvICTORA
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102 e ile a3
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135 L-7011 « N o <l oo
1.020 8 I Bl T la a0
585 LNGAN

Mainland at Hastings: 489.5 MW

East End Export: 655.3 MW
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43V-CANAANRD

468
20

291

19
1006

Nova Scotia Power Inc.

BPS and Tie Lines

99W-BWATER_B

New Brunswick Border
) BoR1160 BoR11Se BRa0zs
Nova Scotia Export: 0.0 MW
— .
g 105 oo 1oz 2|4 0ss New Brunswick to New England: -97.4 MW
n-onsLow SINDEBERT  TANSPRNGHIL AL s amerre Madawaska HVdc Total = 197.7 MW
) 203 3|3 R
sl L UL 22N-CHURCHST ™ | ¢ 1.026 . _
TS L6513 72 dos 8467 L6536 7 g Eel River HVdc Total = 350.0 MW
Inonstow_8 N
s22 s23 52 02 7|2
._@_ BONMACCAN
19.8 232 j'é;z L-6535 8.9 1.028
INONSLOW_A
26 226 | 021505 R225LOGNTP
T W B2 210,
svONSLOW
s7oNSLOW
o1 || 207 208 | 03 503 p 238
YR o ey o NG Yl ) Taoor Onslow Import: 833.0 MW
1020
017 o7
) ZZ 234 E‘ZN oL 753 79N-HOPWELL 50N-TRENTON
00 5 678 o2
ronopwelt o e s
2250 || 23641 s656
. -uss 156 | 678 62
00 N a5 - 4
813 1311 f| 1300 18003 360 79N-T81 281 | 145 6508 135
82V-ELMSDALE 1.003 1.022 1.020
1014 L7002 42 203 L7019
1981 | -one 201
L-7018 28 § 24 L-7005
1330 | o1
108 L-7003
o7 1025-ACONI

Onslow South: 765.9 MW

120H-BRUSHY

91 709 g 1205
5 L7009 135 09 L7002
OW-BWATER_A
Lose 852
V05 L7008 Er
I7V-CROIXTAP  17V-ST_CROIX 120H-BRUSHY
25 25§ 458 461y 1414 1415
17 17129 L6011 3585 120H-T72 144 [ 12 (7001
1017
473 || 408 s01 || 1414 1015 . OHTUFTCV2  SIH-TUFTCVL
=1 o5t 5 BT ey Flow into Metro: 531.9 MW
1017 1026
90H-SACKVILL 1201-BRSHSVC
106 708 || 00 00_00
o8 L6010 17T CTOOTR 90H-FARRELL
0974
oo o|wom
131H-LUCASVL 13THHAMMNDS MK 5|5
205 | 443 443 815 o1s || 339 339 1014 103HLAKSDE §
L-6004 16| 66 67 || 40 L-6005 50 149 L-6016 156 1006 S 103H-LaKSIDE g s . 65
S5|g ol ° B
1017 slg HE oy 096 2 5 )
288 i 81 ele gl 3l
103H-T61 &) S|~ i i
w7 L6008 103H-T81
alz ~le - a ~|< oo SIHTUFTCOVE oo 1034
EIE B B N 812 |7 SEd B
71 1 ofiffb2 3
ofa o I03HLAKSDE o | Loi1 v M 7
20 L6003 I 9 g Sle e -
als ol S1H-TUFTCOVE &
1017 8|3 S 8ls ~|o 1017 SAHMAPLE_ST
21.arvDALE B |5 129HKEARNEY dH o
Lot0 103H-LAKSIDE oo
1039

MMWG 2010 BASECASE LIBRARY, 2016/2017 WP CASE FOR DYN
WP20, 100% , RATE B, .95 TO 1.05
SUN, JAN 08 2012 15:14

1015-WOODBIN

101SWOODBIN ~ 89S-PT_ACONI

1742 1755 g 1755

75 ET) v
L-7015 e

2325

Ex
) 00 f| 583
o -

91N-DALHOGEN

9IN-DALHOUS

1042

214 QIN-DALHOSLY 81N-DALHOGEN

440 2 08 443 443 457 ﬁi‘g g 460 g 460
B4 90 8 a0l a0 71lTy 52 B oo
R 0980 1050 <¢ 27 1054 4, OSRIVER RYA

N 1023
Cape Breton Export: 512.4 MW HE JSvICTORA
1025
3CHASTINGS 3CHASTINGS N gl
-19.4 L-6543 19.4 < @
16 T 31 100C-PORCUPN 2 a
g g
21 22 < g
L-7004 240 104 L-6548 19.4 AT g o PESLINGAY FBS-LINGAN A
316 3CT72 311 “doss T Loss
008 Loz st se
L7005 201 e "
1240
30 L-7012
94.0 88S-T72 88S-T71
L-7003 288
103
74 L-7011
10%
585 LNGAN

Mainland at Hastings: 280.0 MW

East End Export: 406.5 MW
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Nova Scotia Power Inc.

17V-CROIXTAP.

15
ET]
43V-CANAANRD
489 294 || 509
X 590 11
1062
270 213
55 r 21
o L-6004

BPS and Tie Lines

99W-BWATER_B

120H-BRUSHY

New Brunswick Border

New Brunswick to New England: -98.0 MW
Madawaska HVdc Total = 197.7 MW
Eel River HVdc Total = 350.0 MW

79N-HOPWELL SON-TRENTON

137 136
207 Lesor 218
137 36
207 L1 e

1.001 L-6508 0.988

. BoR1160 BoR11Se araozs
Nova Scotia Export: 0.1 MW —
o5 o oo 109 = 098
1N-ONSLOW BIN-DEBERT  74N-SPRNGHIL e ) .
a4 ars_ e 242 261 200 53 P
22N-CHURCHST § [ 1.020
<100 |-6513 96 133 105 || 60 L-6536 Tl o
1016
nonsiow s -
522 523 54 sa 93
= — = F—
1.025 L-6535 80 021
InoNsLOW A
&%@& 874 87.9 IR225-LOGNTP.
o | 204 230 o0
er-onsLow
amvonstow
002 | 866 scs || s 408 g 7
aelas G o e NG ET3 B Taoor Onslow Import: 895.5 MW
107 w07
00
—2]= SINSTET X
00 0.0
ToNHOPWELL—o o
21 || ao1s 3230
2ls ETe) 8003 Fry Al 24
L 1440 J| -1849 423 79N-T81 -414
a2v-LusoALE oy v 0se7
1.007 L-7002 L-7019
zora | 1s6s as04
L-7018 68 § 176 L-7005
0096
11 | 150
306 L-7003
Lot

Onslow South: 828.5 MW

Lo2se %0 708 g 1420
216 L-7009 329 | 114 L7002
OW-BWATER_A
LorseSl 857 || 2051
Y L-7008 318 § 80 L-7018
17V-ST_CROIX 120H-BRUSHY
15 463 472 5 1632 1633
48 |18 L-6011 22 86  120H-T72 167 [ 119 [-7001
1002
s11 || 1632 1633 . OHTUFTCV2  SIH-TUFTCVL
o5t w0 e monri sl Flow into Metro: 592.7 MW
90H-SACKVILL 1201-BRSHSVC i
-87.9 883 | 00 00_00 =
22 L6010 0z |01 TIVOIR 90H-FARRELL Looo
0960
JY a— RS
131H-LUCASVL 137HHAMMNDS i H
616 617 | 989 093 | 404 4030999 o iepe 3
o7 96 | 11 1-6005 31 I 156 L-6016 160 0996 S 103H-LAKSIDE 2 g U TB5
1008 o 3 3
1003 E1E EN oo ose0 4 4 L
-5 i g% e g B
103H-T61 Bkl i hd
203 L-6008 103H-T81
elz ozl - 2 nS]o STURTCOVE @ ]e 1028
38 ElE] B 813 ° sl ~B
15.0 1 91H-162 3
oo ~fo I0BHLAKSDE o |« 0996 Y o 7
kX L-6003 HE =12 g MB EI =
S P 91H-TUFTCOVE 5
1003 g 5 8ls ol 1003 SAHMAPLE_ST
21.arvDALE B |5 129HKEARNEY HE o
0.996 0995 "

103H-LAKSIDE
1029

MMWG 2010 BASECASE LIBRARY, 2016/2017 WP CASE FOR DYN
WP21, 100% , RATE B, .95 TO 1.05
SUN, JAN 08 2012 15:14

9IN-DALHOUS

340

440 29 08 443 g 443
7 S0 (8 60! 60
R 0977

QIN-DALHOSLY 81N-DALHOGEN

1015-WOODBIN

1050

91N-DALHOGEN

457 457 8 98 460 g 460
o1 o1 o2 B IT2R
1050 <¢ 27 1036

1015 WOODBIN

1822

Cape Breton Export: 898.7 MW

1742 1755 g 1755
300, L)
L-7015 e

895-PT_ACONI

1832

3CHASTINGS 3HASTINGS
205 L-6543 506
%8 3CT71 21 100C-PORCUPN
836 834
L7002 215 120 17
805 L-6548 806 1010
%3 3CT72 201
1502 1013
L7005 124
1518
0 L7012
1519
L7003 771
1462
o L7011
1022

Mainland at Hastings: 542.6 MW

East End Export: 649.3 MW

N

1025-ACONI

Ze, OS-RIVER_RYA
%,

1039
& 2S-VICTORIA
1020

3 )

3 8

3 3

@ <

3 4
o B8S-LINGAY_BBS-LINGAN_A

1031 1031

88S-T72 88S-T71

885-LINGAN
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et 055 g 1535
198 L-7009 288 1 88 |-7002
SO BWATER A
Loellt 1002 | 2014
V186 L-7008 -27.0 § 35 |-7018
ITV-CROXTAP  17V-ST_CROIX 120HBRUSHY
10 17 40y 1668 1670
-49 22 L-6011 25 § 87 120H-T72 171 g 92 L-7001
1V-CANAANRD o0
02 sos || sis 520 | 1668 1670 .
e e Ceost 3 EEmmT T Flow into Metro: 628.3 MW
156 out
soH-SACKVILL L20nBRSHSVC
020 025 || 00 00 00
7 L6010 o5 |13 T
005
R LaTHHAMMNDS
272 275 | 657 658 g -1030 1035 | 376 375 _ 0997 1oriaksoE 3 [
-5.0 - 16 | 92 9.0 17 - 40 F 159 - -16.4 o
0564 L-6004 L-6005 1508 L-6016 1. 0.994 103H-LAKSIDE
1001 ~l= E 6 @ |y 0978
<21 ; g8
103H-T61
208 L-6008 10§H»T51
230
ala o I0GHAAKSDE o e 09%
-49 L-6003 a E] sls ol
aln o~ S1H-TUFTCOVE
1001 214 O ?le
anamoace & |3 129 KEARNEY
o, L03HLAKSIDE P

Nova Scotia Power Inc.

BPS and Tie Lines

99W-BWATER_B

New Brunswick Border

New Brunswick to New England: -101.5 MW

. 80R1160 BOR1159 BR3025
Nova Scotia Export: -2.7 MW —
|~ 1005 i 1005 oo 098
IN-ONSLOW BIN-DEBERT  7AN-SPRNGHIL |z ) G,
a7 are_247 246 g 262 261 3% B
22N.CHURCHST S [ @ 1,005
24 L-6513 28 -09 19 | 67 L-6536 56 1002
1009
IvONSLOW_B 2le
52.2 523 57 e
— — = J0N-MACCAN
1003 L6535 32 1008
IN-ONSLOW_A
.&%g& 1673 169.0 IR225-LOGNTP.
188 TLRAT BT
s7N-ONSLOW
67N-ONSLOW
981 || 600 c01 || 768 768 g 209
To L a7 ernTil 194 | 295 NG EvE ED Taoor Onslow Import: 1006.4 MW
Lo12
781 %2
) 00 =5 SINSTET =0 79N-HOPWELL
00 00 g -76.1 765
rennopwelt—— I 0
2610 || 3951 3970
< 1 o005 ] =20 1521 | 761 765
82 1559 | 1605 322 79N-T81 235 | 17 16508 100
82V-ELMSDALE 1= 0.989 1013
0.988 L-7002 - L-7019
2238 | 1021 2450
L-7018 10 g 72 L-7005
1501 | 1324
194 L-7003
Lo21

120H-BRUSHY

Onslow South: 898.0 MW

QIH-TUFTCV2

99H-FARRELL
~|e o |od025
2 o
g 3 OUAABS
3 3
e e
= o o~
o= | 9tH-TUFTCOVE

1 9fi(52

1020

WP22, 100% , RATE B, .95 TO 1.05
SUN, JAN 08 2012 15:14

QIHTUFTCVL

o[z
o
g
°
3
1 '@ S4HMAPLE ST

Mainland at Hastings:

MMWG 2010 BASECASE LIBRARY, 2016/2017 WP CASE FOR DYN

9IN-DALHOUS

QIN-DALHOSLY 81N-DALHOGEN

412 2 08 415 g 415 428 p 428 S 98 430 g 430
104 S0 8 a9 lag 76 lTe 54 Ko
= 0981 1020 - 1034

Madawaska HVdc Total = 197.7 MW
Eel River HVdc Total = 350.0 MW

SON-TRENTON

Lo14

1015-WOODBIN
2479
201
) 00
[

91N-DALHOGEN

1447

EY)
L-7015
1032

1046

1015 WOODBIN
1456

1025-ACONI

895-PT_ACONI

1456
[LET)
1045

2, 0S-RIVER_RYA
2,

106
Cape Breton Export: 692.6 MW 2|4
102
3CHASTINGS 3CHASTINGS kS
1118 L-6543111.9
= o 202 100C-PORCUPN
w626
L7008 175 FrEmETY]
1118 L-6548111.9 Lo19 "
333 3CT72 282 .
145.2 1020 2
L7005 o1 v
980
106 L-7012
1378
L-7003 226
o
68 L-7011
1031

444.8 MW

East End Export: 423.1 MW

2S-VICTORIA

355
278

27§ 6534 282
L-6533

 LINGAY_BBS-LINGAN_A

2.

1035

2
356

88S-T72 88S-T71

885-LINGAN
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Nova Scotia Power Inc.

17V-CROIXTAP.

06
a1
43V-CANAANRD
533 539 || 545
19 ECRET)
1010
348
02 r
"% L-6004

353
25

BPS and Tie Lines

New Brunswick Border

New Brunswick to New England: -96.0 MW

Madawaska HVdc Total = 197.7 MW

Eel River HVdc Total = 350.0 MW

. BoR1160 BoR11Se araozs
Nova Scotia Export: 1.4 MW —
<] 1oz e 102 <ot 0989
IN-ONSLOW BIN-DEBERT  74N-SPRNGHIL 3 LIty R AVHERTP
s62 59 431 425 g 143 s §[9 I
22N-CHURCHST © | 1.028
17 L6513 118 155 143 | 79 16536 92 .,
1026
Inonstow_8 .
s22 s23 o3 53 33
= = = BonMACCAN
1033 L-6535 71 1.029
INONSLOW_A
.&%g& 1340 1351 IR225-LOGNTP.
105 SLp30S 204
svONSLOW
s7oNSLOW
o0 || 005 oo | eas 64 g 172
YL TRET T TRy NG Tl B Taoor Onslow Import: 969.7 MW
1026
s sas
) 00 == SINSTBL e 79N-HOPWELL 50N-TRENTON
00 00 g 527 52.9
ronnopwEl o e
201 || 427 s
1053 1053 || 527 s2s
oy 25 168 - 70
gl 1425 J| -1396 18003 162 79N-T81 -121 F 60 |-6508 6.0
82V-ELMSDALE 0.991 1015 1016
1018 L-7002 65 Jf 236 L-7019
w0ss | 1025 106
L-7018 02 § 170 L-7005
0999
155 || 1310
88 L-7003
Lo

1015-WOODBIN

101SWOODBIN ~ 89S-PT_ACONI

1025-ACONI

0SRIVER_RYA
1085
25VICTORIA
1016

s @

3 8

3 2

k3 8

a a4
o BBSLINGAY BBS-LINGAN_A

1027 1026
88572 88S-T71

885-LINGAN

3234 g 4742 1755 g 4755
27 | 51 [FLE
SoW BWATER 8 1204 8RUSHY Onslow South: 809.7 MW L7015 105
958 969 g 1405 pymr) ET
33 L-7009 12359 L7002 N DALHOUS o ‘_oo E
99W-BWATER_A =
9INDALHOSLY SIN-DALHOGEN 9IN-DALHOGEN
1 — el ) 51 2 8 51 5.1 51 51 8 2 51m51
Lo L-7008 9402 L7018 & 8 2 Sa
14 208 17T 17 T B S8 LT HTR
17V-ST_CROIX 120H-BRUSHY 1014 1020 1022
06 5 499 503 1431 1431
11§56 L-6011 58 || 14 120H-T72 47§63 L-7001 .
Cape Breton Export: 796.0 MW g
1010 ol
s48 | 1431 131 . IHTUFTCV2  OIHTUFTCVL
Flow into Metro: 539.8 MW
L-6051 2714 120H-T71 a7 1.014 3C-HASTINGS 3C-HASTINGS
90H-SACKVILL 120H-BRSHSVC. N 3 500 L-6543 50.1
695 69.8 | 00 00_00 © &l 267 3CTI1 255 100C-PORCUPN
502 502
71 L-6010 62 § 18 18" -18R 99H-FARRELL 1.000 1.000
0.963 L-7004 -26.9 L6548 12 127 0
P P 500 6548501
LBIHAUCASYL 137THHAMNNDS sl gls
431 432 5 803 805 || 307 306 1006 03HAAKSIDE 3 %7 3CT72 w50
EYE 1455
146 47 | 40 16005 30 I 131 L-6016 139 0997 S 103H-LaKSIDE 2 3 91My U TB5 |
1013 <|< 3 3 L-7005 180
1011 s|e EN 35 0985 4 4 N 1644
225 j &) ] PR B s 7012
103H-T61 L Bl d & 1375
224 L-6008 103H-T81
oo o = o w|@ 9IHTUFTCOVE o o 1032 L-7003 3L
HE 33 g5 ME a s~ N B 1581
6.2 1 91H-162 3 142 L-7011 © o o
o= o I03HLAKSDE o< 1004 Y M 7 1021 gls  sly g
55 L-6003 FE] EJ& g 2= 2le “olw 2 ] B q
Ell als 91HTUFTCOVE H & f : .
o1 HE e 35 b Lots sarAPLE ST Mainland at Hastings: 472.8 MW
araruoace & |§ 120H-KEARNEY 3|2 o
1004 1002

103H-LAKSIDE
1030

MMWG 2010 BASECASE LIBRARY, 2016/2017 WP CASE FOR DYN
WP30, 100% , RATE B, .95 TO 1.05

SUN, JAN 08 2012 15:14

East End Export: 652.7 MW

sogffioan 1 e
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Nova Scotia Power Inc.

17V-CROIXTAP.

02
34
43V-CANAANRD
538 544 | 547
25 281 06
1010
354 359
30 r 04
& L-6004

BPS and Tie Lines

99W-BWATER_B

120H-BRUSHY

New Brunswick Border

New Brunswick to New England: -96.2 MW

) 8OR1160 BoR1tss arsozs
Nova Scotia Export: 1.3 MW —
o[ 10 ol 1027 o 0993
IN-ONSLOW BIN-DEBERT  74N-SPRNGHIL a ?le R AVHERTP
s67 65436 431 148 06§ I
boncHuRaHST & |3 1027
102 |-6513 103 140 128 | 87 L6536 101 0
1027
nonsLOW_ B N
522 23 06 05 %9
= = = SONMACCAN
1.032 L-6535 78 1.028
1n-ONSLOW_A
.&%g& 1259 1269 IR225-LOGNTP.
1054 ST 200 208 )6
svoNsLow
monstow
o1 || -s88 ss9 | 7as 735 5 166
Zoles emml a3 w0 NG = Taoor Onslow Import: 1004.7 MW
108
748 743
) 00 5% SINSTBL =3 79N-HOPWELL 50N-TRENTON
— 00 y 445 s
ronoPwEN o e
2302 || 4041 w061
800 w00 | 445 a7
ala 208 W 210 x =2
BE) 1516 159.7 18003 17.5 79N-T81 -145 F 7.2 | -6508 77
82V-ELMSDALE 0.994 1017 1017
1019 L-7002 &5 Jf 287 L-7019
a17s || 1636 ara
L-7018 -22 § 208 L-7005
1507 | as1a
344 L-7003
1026

Onslow South: 844.8 MW

1015-WOODBIN

Madawaska HVdc Total = 197.7

MW

Eel River HVdc Total = 350.0 MW

1025-ACONI

101SWOODBIN ~ 89S-PT_ACONI

1742 1755 g 1755

10 70 B30
L-7015 .

2S-VICTORIA

500
232

L-6533

-LINGAY BBS-LINGAN_A

031 1031

501

2 88S-T71

885-LINGAN

Loelli 1129 g 1494 pyml E%E
154 L-7009 218 96 L7002 N DALHOUS o ‘_0 g
99W-BWATER_A T
9INDALHOSLY SIN-DALHOGEN 9IN-DALHOGEN
LotogrlloS 1206 | 2155
L2 51 28 5151 51951 2$93 51g51
. L7008 oy Lo 12§ s as s —?gia §3—|—®;5 T
Rt ELpS] OSRIVER_RYA
17V-ST_CROIX 120H-BRUSHY Lo 1020 1022 2170
-02 g 503 50.6 g -141.8 1419 Y 1.040
34 35 L-6011 37 21 120H-T72 81 1101 (7001 ole
Cape Breton Export: 886.5 MW 1B
1010 ol
550 || 1418 1419 . IHTUFTCV2  OIHTUFTCVL 1021
Flow into Metro: 541.0 MW ME
L-6051 047 21 120H-T71 818 o 3CHASTINGS 3C-HASTINGS gl
SOH-SACKVILL 120HBRSHSVC N = 118 L-65431120 5
687 689 | 00 0000 © = 01 3CT71 251 100C-PORCUPN 2
74 73 ¢
49 L-6010 41§ 0.2 02" 02R 99H-FARRELL 1.000 1.000 e e 20 -
0967 7004 -
M o032 1118 L-6548112.0 Loe o fas
131H-LUCASVL 13THHAMMNDS s HE sls
423 423§ 795 798 | 294 293 1008 103H-AAKSIDE & 01 3CT72 sl 1
gla 167.7 E]
124 425 19 L6005 09 [ 136 L-6016 144 1,006 S 10aH-LAKSIDE 2 3 91Ky 91HTB5 ] dlg
1015 1. 3 3 L7005 130 dk
1012 | I oo ose7 4 4 N 1343
337 i ] M E 2l ] H 01 L-7012
103H-T61 B & )= a & 158.9 88S-T7:
214 L-6008 103H-T81
ol o S o oo 9IHTUFTCOVE o |o 1032 L-7003 28.4
EIb 213 g2 g2 I sl Nl B 1204
6.6 91H-162 3 47 L-7011 <l © s |«
al= [ I0BHLAKSDE o< 1005 v 7 1027 1 ER-1 1 FM
S L-6003 IR =12 g 2l “olw 8 Ele 3= 83
32 als 91HTUFTCOVE H & f : .
1013 HE! e 35 e Lois sarAPLE ST Mainland at Hastings: 564.8 MW
araruoace & |§ 120H-KEARNEY HE o
1005 1004

103H-LAKSIDE
1032

WP31, 100% , RATE B, .95 TO 1.05
SUN, JAN 08 2012 15:14

MMWG 2010 BASECASE LIBRARY, 2016/2017 WP CASE FOR DYN

East End Export: 560.6 MW
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Nova Scotia Power Inc.

BPS and Tie Lines

New Brunswick Border

79N-HOPWELL
797
169 L6507

797

169
1031

L-6508

. BoR1160 BoR11Se araozs
Nova Scotia Export: 199.6 MW —
2[5 o < 1000 =l 1022
1N-ONSLOW BIN-DEBERT  74N-SPRNGHIL Ay ) .
66.8 666 569  -56.0 g 46.1 458 & |7 <o -
22N-CHURCHST I | S 1.019
5.2 L-6513 57 66 70 | 57 L-6536 53 o012 B
1028
Inonstow_8 <=
365 365 213 212 29
10.1 17 10.7 SON-MACCAN
1080 L6535 % o
INONSLOW_A
&%g 1213 1222 IR225-LOGNTP.
7 e | 164 920,
svONSLOW
s7oNSLOW
283 | 101 100 183 103 g 1333
o5 1 50 eIl eez [ ws NG 3 D Taoor Onslow Import: 462.7 MW
1004
106 186
000 oo
T GINSTEL 2
74 00
TonHOPWELE—5
o0 || 2 10
dlz EEC T L-8003 78 |23 195
R 457 || -60.3 432 79N-T81 -338
‘B2V-ELMSDALE —= o7
1.002 L-7002 L-7019
o7 | 250 25
L-7018127 § -118 L-7005
sos | 200
93 L-7003
1007

99W-BWATER_B 120H-BRUSHY

53 547 g 455
37 L-7009 -188 § 195 |-7002
99W-BWATER_A
Lot se4
V28 L-7008 175
17V-CROXTAP  17V-ST_CROIX 1201-8RUSHY
03 03y 216 217 217 27
29 2939 L6011 21| 520 120HT72 529 | 196 L7001
43V-CANAANRD Loze
284 236 32 23| 217 27
s eallss X 39 | 520 < 29
105 L-6051 120H-T71 1,084
SOH-SACKVILL 120H-BRSHSVC
17 16 || 00 00_00
05 L6010 381 20 TOOToR
1031
131H-LUCASVL 13THHAMMNDS
235 237 | 251 251 64 63 | 164 163 1020 103H-LAKSIDE
05 X 44| w3 2| 409 L-6005406 | 203 - 21s
1000 L-6004 L-6005 1595 L-6016 o 1.007
1018 EIEI
221 .
103H-T61
83 L-6008
661
al= oo 103H-LAKSIDE
27 L-6003 dlg sl
1014 BE

“aarvpace § |5
1009 103H-LAKSIDE
1030

Flow into Metro: 85.1 MW

Onslow South: 242.3 MW

QIH-TUFTCV2

QIHTUFTCVL

ook FARRELL ole  0%0
2|8 =3 o
7 10mLAKSIOE
§ § 9IAABS
2% 1o kA 2 . )
103H-T81
als Py Iy SIS P
Bt SO Rk
1 91H-162 3
8
gla * A 4
9% wn 1009 '@ SaH-MAPLE ST
LooHcEARNEY HE s
1015

SP20, 100% , RATE A, .95 TO 1.05
SUN, JAN 08 2012 18:36

MMWG 2010 BASECASE LIBRARY, 2016 SP CASE FOR DYN

9IN-DALHOUS

62

431 B¢ 08 434 g 434
B6 20 8 8080
R 0999

a7
51

a7 gg

o1
1020 =

802

802

150

QIN-DALHOSLY 81N-DALHOGEN

g 450 g 450
ey ey
1022

New Brunswick to New England: 1015.2 MW
Madawaska HVdc Total = 390.9 MW

Eel River HVdc Total = 350.0 MW

SON-TRENTON

1029

1015-WOODBIN
1015 WOODBIN

727 g -
554 || 102
00

1061

1024

91N-DALHOGEN

Cape Breton Export: 90.7 MW

895-PT_ACONI

3CHASTINGS 3CHASTINGS
105 L-6543.105
310 3CT71 305 100C-PORCUPN
496 496
L-7004 184 222 222
195 L-6548.195 1033
310 3CT72 305
250 1034
L7005 o1
544
2 L7012
202
L7003 210
522
o8 L-7011
1046

Mainland at Hastings:

18.0 MW

East End Export: 149.2 MW

548

1025-ACONI

_, OSRIVER_RYA

214

a8

1040

2S-VICTORIA
Lo11
3 )
3 8
3 3
@ <
3 4
1o B8S-LINGAY_BBS-LINGAN_A
1017 1017

88S-T72 88S-T71

885-LINGAN

88S-L[NGAN _1 88
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Nova Scotia Power Inc.

17V-CROIXTAP.

09
27
43V-CANAANRD
248 250 || 241
08 781 50
1023
215 217
01 r 42
9% L-6004

BPS and Tie Lines

99W-BWATER_B

120H-BRUSHY

New Brunswick Border

. BoR1160 BoR11Se araozs
Nova Scotia Export: 200.3 MW —
o5 o o 1019 ol 102
3= H HE
1N-ONSLOW BIN-DEBERT  74N-SPRNGHIL ol 8L s e
65.2 649 553 545 g 452 450 &2 ~lo N
22N-CHURCHST S | @ 1.020
45 L-6513 49 58 6.0 | 52 L-6536 48 o1 B
102
Inonstow_8 NE
365 365 206 205 8|7
10.1 17 102 SON-MACCAN
108 L6535 o1 o
INONSLOW_A
&%@ 1108 1116 IR225-LOGNTP.
7 To0 146 880
svONSLOW
s7oNSLOW
awo | 56 56 sz 152 g 1355
FEp oy NG rvy 5D Taoor Onslow Import: 522.9 MW
1025
155 155
00 s GINSTEL T TON-HOPWELL
213 0.0 gy -59.9 60.2
TonoPwEI e
704 | -2u56 2463
07 108 | s0s w02
sl ETYR T L-8003 54
e 557 )| -789 345 79N-T81 -291 F 146 |-6508 -14.1
82V-ELMSDALE =1 1016 1032
1.009 L-7002 L-7019
w2 | 453 1266
L-7018118 § -88 L-7005
sos || 422
46 L-7003
1046

Onslow South: 302.0 MW

_sas S48 g 554
39 L-7009 189 | 178 L-7002
OW-BWATER_A
Losel ses
V32 L-7008 7.7
17V-ST_CROIX 120H-BRUSHY
09 g 224 225 5 387 387
27 34 L6011 17| 492 120H-T72 504 179 [-7001
1023
202 || 387 387 . OHTUFTCV2  SIH-TUFTCVL
oot 3wz monin wsl Flow into Metro: 144.2 MW
SOH-SACKVILL 1201-BRSHSVC N
26 27 | 00 0.0_00 [~
369 L6010 33 |07 CTROTR 99H-FARRELL 0900
1029
ofe  w|soz
131H-LUCASVL 137HHAMMNDS s|- z|-
107 107 g 80 81 | 200 199 1019 103H-LAKSIDE
337 335 || 382 16005379 H 198 L-6016 207 1006 7| 103H-LAKSIDE 2 g
1028 1. g g
1017 R P sy 2000 4 4 N N
148 ) B is FF ER | .- S
103H-T61 &) al- Ed B <
68 L-6008 103H-T81
® < N ol o S| GTURTCOVE @ |a 1027
B 1 Lt glr o le e
-47.4 1 91H-162 3
e o I10BHLAKSDE o | 1015 7
279 L-6003 slg cls g|e sl =
1013 g8 sl B ? ~~ 1.007 ‘. : 54H-MAPLE_ST
21.arvDALE § ] 129HKEARNEY 9is oo
1008 1014

103H-LAKSIDE
1029

MMWG 2010 BASECASE LIBRARY, 2016 SP CASE FOR DYN
SP20C, 100% , RATE A, .95 TO 1.05
SUN, JAN 08 2012 15:29

9IN-DALHOUS

96 QIN-DALHOSLY 81N-DALHOGEN

New Brunswick to New England: 1015.8 MW
Madawaska HVdc Total = 390.9 MW
Eel River HVdc Total = 350.0 MW

SON-TRENTON

1029

1025-ACONI

1015-WOODBIN

101SWOODBIN ~ 89S-PT_ACONI

1273 g 755 757§ 757
547 | 1i8 S0 5T
L-7015 1035
00 f| 518 0.9%0
1057

1023

91N-DALHOGEN

431 B 08 434 5 434 447 p 447 S 92 450 g 450
FEE R R R AR N AT R v § 26 K 28R
R 0999 1020 ~¢ 27 1022 5, OSRIVER RYA

1000
Cape Breton Export: 220.9 MW 3|3 S vICTORA
Lo
ICHASTINGS 3CHASTINGS g% g7
204 L-6543204 < o
202 T 257 100C-PORCUPN 2 2
g g
215 ats kA €
L-7004 209 204 L-6548.204 185 156 ) o33 oy PES-LINGAY BS-LINGAN_A
292 3CT72 287 N m‘ 018 ° m]uﬂ
45.6 1023 o o~
| g7 g7
L-7005  -201
s
18 L-7012
428 88S-T72 88S-T71
L-7003 238
o
46 L-7011 - £
104 o H
585 LNGAN

Mainland at Hastings: 93.6 MW

East End E:

xport: 281.1 MW

asgifitoan 1 o8
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Nova Scotia Power Inc.

17V-CROIXTAP.

21
24
43V-CANAANRD
280 282 || 261
85 661 42
1051
170 171
06 r 38
3 L-6004

BPS and Tie Lines

99W-BWATER_B

New Brunswick Border

79N-HOPWELL

40 -40
203 L6507 216
40 40

203 L6508 2ts

. BoR1160 BoR10 oRa02s
Nova Scotia Export: 200.3 MW —
PYER Y R T o[ 1o
1N-ONSLOW BIN-DEBERT  74N-SPRNGHIL ow EJ G,
60.1 508 502  -495 p 425 423 &2 0o N
2nchurcHsTS |3 1022
-8 L-6513 71 80 75 [ 55 L-6536 50 1016
1022
onsiow s o
w5 ¢y s 13 203 8%
10.1 17 100 SON-MACCAN
168 16535 LIRS
noNSLOW A
.&g@ﬁ 671  67.4 IR225-LOGNTP.
Tt S ETE T
s7n-oNSLOW
amvonsLow
a8 | 550 sso [ os o5 g 1404
33l w5 erNiL ees [ as NSTEZ rry 5 Taoor Onslow Import: 647.5 MW
1024
o o
et NS e
00 0.0
ToNHOPWEL—0
145 | 278 205
3l 55 0 206 L-8003 pry 80
AN 78.4 [ -137.0 412 79N-T81 -406
eav-eLusoALE = 1018
1007 L-7002 L-7019
1119 | 1083 2105
L-7018113 § -18 L-7005
a1 | 003
76 L-7003
1083

Onslow South: 426.7 MW

120H-BRUSHY

548 s5.1 g 778
43 L-7009 192 § 144 |-7002
OW-BWATER_A
Lonet ses || s
736 L-7008 -17.9 250 L-7018
17V-ST_CROIX 120H-BRUSHY
21 g 242 23y 773 73
24 25 L6011 09 | 432 120H-T72 455 [ 144 L7001
1021
261 || 773 73 . OHTUFTCV2  SIH-TUFTCVL
oot 20 w2 onin sl Flow into Metro: 267.2 MW
90H-SACKVILL 1201-BRSHSVC
352 353 || oo 00_00
a1s L6010 310 | on TaOoaR 99H-FARRELL 0990 0500
1026
foY a— R
131H-LUCASVL 13THHAMMNDS ME =3
220 220 p 407 408 || 280 280 1017 103H-LAKSIDE
281 279 | 326 1-6005326 [ 188 L-6016 196 1004 7| 103H-LAKSIDE 2 g 9L U TB5
1026 21 g g
1015 ela P g 1o 5 4
21 ; a8 ol gl
103H-T61 =1° i
37 L-6008 103H-T81
o ofe gl eS| SIHTURTCOVE e Loz
I s 23 38 5 [ e
-19.1 1 91H-162 3
o< ofn  103HLAKSDE o |4 1013 v Y 7
216 L-6003 S8 gls ale e 2l E
M ] a 91HTUFTCOVE g%
Lo 213 [ b & ol 1005 54H-MAPLE_ST
21.arvDALE § ] 129HKEARNEY Bl Tois
o6 103H-LAKSIDE Lo :

MMWG 2010 BASECASE LIBRARY, 2016 SP CASE FOR DYN
SP21, 100% , RATE A, .95 TO 1.05
SUN, JAN 08 2012 15:29

9IN-DALHOUS

171

434
72

434

10250
1.0000

72
0588

3CHASTINGS 3CHASTINGS
242 L-6543 342
187 3CT71 162 100C-PORCUPN
414 414
L7004 200 ST
342 L-6548 342 1029
167 3CT72 162
1079 100
L7005 247
1216
109 L7012
1022
L7003 7
1167
g L7011 ~ | "
1050 ] 2

QIN-DALHOSLY 81N-DALHOGEN

47 g 447 3 92 450 g 450
43 a3 Xy Ern
100 - 1023

Cape Breton Export: 597.3 MW

New Brunswick to New England: 1015.8 MW
Madawaska HVdc Total = 390.9 MW

Eel River HVdc Total = 350.0 MW

SON-TRENTON

Lo12

1015-WOODBIN
2493
158
) 00
[

91N-DALHOGEN

755

1738

1035

1015 WOODBIN

51 22
L-7015

75.7

895-PT_ACONI

Mainland at Hastings: 348.1 MW

1025-ACONI

1046
= 2S-VICTORIA
1014

3 )

3 8

3 3

@ <

3 4
o BBS-LINGAY_BBS-LINGAN_A

1022 1021

88S-T72 88S-T71

885-LINGAN

East End Export: 490.4 MW
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Nova Scotia Power Inc.

17V-CROIXTAP.

46
30
43V-CANAANRD
536 542 || 407
21 26 157
1621
295 299
80 r EtH)
89, L-6004

BPS and Tie Lines

99W-BWATER_B

120H-BRUSHY

e 920 g 1397
170 L-7009 272 f 56 L-7002
OWBWATER A
o4 502 | 1992
Y158 L-7008 254 § 163 |-7018
17v.57_cRoK 120 8RUSHY
46y 454 w57y s a7
3079 L-6011 85 | 335  120H-T72 400 55 |-7001
101
499 || 146 1047 .
o5t S5 ms wonrrr sol Flow into Metro: 556.2 MW
S0HSACKVIL LzonBRSHSVC
08 w10 | 00 0000
56 L6010 74|73 o
g
131H-LUCASVL 13THHANMMNDS
-67.7 67.7 g -86.4 86.7 | 258 257 1012 103HLAKSIDE &
225 227 [ 215 16005290 [ 198 L-6016 206 0.999 S| 103H-LAKSIDE
1010 o= s Sl 0
a9 j 8%
103H-T61
29 L-6008 103H-T81
w02
o ola MaAsDE o 1009
a7 L-6003 ol EJ&’\ gl
dla o
1007 3= )

1002

“on-armoaLe § |¥
103H-LAKSIDE
1036

Nova Scotia Export: -0.1 MW

IN-ONSLOW_B
365 365
01 07

IN-ONSLOW_A

202 292
.18§53 é% 75

891

869

62V ELMSDALE
0997

New Brunswick Border

New Brunswick to New England: 1012.1 MW
Madawaska HVdc Total = 390.9 MW
Eel River HVdc Total = 350.0 MW

soR1160 soR1s0 araozs
—
o[ 10 e 1020 ST 1o
nonsLow SINDEBERT  TANSPRNGHI . E
254 254 158 57 28 27 83 A
22N-CHURCHST © | ¥ 1,030
00 L-6513 0.7 02 32 | -08 L-6536 1024
1097
52 52 83
= o macoan
156 L6535 37w
1056 1063 REZHLOGNTP
WO 168y gy
er-onsLow
amvonstow
291 201 [ o2 620 g 264
25| 140 GTNTIL 14s | 396 NSTEZ vy 2T Taoor Onslow Import: 817.4 MW
103
610 50
) 00 =57 SaNSTT vl 79N-HOPWELL 50N-TRENTON
00 0.0 gy -235 235
TonoPwEI o
2233 || o244 w56
e e o w0 | 285 s
221 7oN-T8L 211 || 108 L1 ET
1405 J| -151.8 Loto 79N-T81 18 L-6508 1026
L-7002 41 § 226 L-7019
w011 | 1220 a6
L-7018152 § 42 L-7005
135 | u13e
148 L-7003
1040

"129H KEARNEY
1007

99H-FARRELL

Onslow South: 798.0 MW

QIH-TUFTCV2

QIHTUFTCVL

" 54HMAPLE ST

o= < [022
2 s 765
3 3
4 3
5 5 .
o= <|o SIHTUFTCOVE o 1022
Q(T\Y)l 952

9IHTUFTCOVE gl
e 0999
£|? 1016

MMWG 2010 BASECASE LIBRARY, 2016 SP CASE FOR DYN
SP30A, 100% , RATE A, .95 TO 1.05
SUN, JAN 08 2012 15:29

9IN-DALHOUS

223

431 B¢ 08 434 g 434
1 20 (8 65 L es
R 0997

QIN-DALHOSLY 81N-DALHOGEN

1015-WOODBIN

1034

91N-DALHOGEN

47 g 447 3 92 450 g 450
36 1°36 EER N
1020 ~¢ 27 1023

2822
144
) 00
[

1015 WOODBIN

895-PT_ACONI

1693 1705 g 1705
=) 50 130

L-7015 L1050
1129

1025-ACONI

2, OS-RIVER_RYA
e

?ea 1.045
Cape Breton Export: 661.7 MW EH JsvicToRA
Lo
CHASTINGS aCHASTINGS 37§
431 L-6543 431 < @
s T o5 100C-PORCUPN 3 3
258 -258 4 a4
L-7004 219 w1 L-6548 43.1 02 03 o5 o PESLINGAY FBS-LINGAN_A
N EEE s S S4han
L7005 154 I ®
36
124 L-7012
1175 88S-T72 88S-T71
L-7003 266
11
168 L7011 wl» of= afe ale oo
1085 B EI C: E ] £
’ ’ 585 LNGAN
Mainland at Hastings: 379.7 MW
East End Export: 434.1 MW sifonn e
o0
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Nova Scotia Power Inc.

17V-CROIXTAP.

50
00
43V-CANAANRD
587 504 || 535
74 59 1 68
1033
344 349
93 r 122
3 L-6004

BPS and Tie Lines

99W-BWATER_B

975
10100

987

New Brunswick Border

. BoR1160 BoR11Se BR025
Nova Scotia Export: -0.2 MW —
o] 1025 Slo 1020 oo 1022
ala 38 35
nonstow GINDEBERT  TAN-SPRNGHI iR 2 e
w08 408 a1z 09 g 153 53 B [% <F, e
22N-CHURCHST & | 1.030
05 L-6513 09 00 25 | 02 L-6536 16 o
10%
Inonstow_8 <l
365 365 as s 915
= = = aonaccan
10 L6535 27w
INONSLOW_A
.&%@& 1422 1434 IR225-LOGNTP
7 T w29 g
svONSLOW
s7oNSLOW
s20 | 119 ey I 6e1 g 112
Tal e et ies e NG wil s Taoor Onslow Import: 874.4 MW
109
sss 556
) 00 s SaNSTT 3 79N-HOPWELL
00 0.0 y -60.4 60.7
ronnopwEl e
2327 | 012 3930
1207 1207 || s04 607
Sie 197 B 23 L-8003 07
2 e 144.4 1365 323 79N-T81 -268 © 134 |-6508 -129
82V-ELMSDALE 15 1013 1029
1016 L-7002 - L-7019
2010 | 1062 an2a
L-7018 67 § 82 L-7005
14 | o0z
170 L-7003
1085

120H-BRUSHY

1424

165

99W-BWATER_A

L-7009

260

08 1-7002

Loe®S 1054
T L-7008 26,1
17wt croi Lz0meRUSHY
60y 408 w91y a3 s
00 | 92 L-6011 96 | 236  120H-T72 207 f11  L-7001
1088
507 | a3 1044 )
o5t oo me monrr wl Flow into Metro: 568.4 MW
SomSACKVILL LzomsRsHsv
70 70 | 00 0000
o Ceoto 5 (7% T
107
[ LTHHANINDS
w50 67y w43 wr | 22 22105 gisoe
39 141 1 188 16005201 [ 177 L-6016 -186 0.999 S| 103H-LAKSIDE
1025 HEl HE o= 100
483 : &
103H-T61
78 L-6008 103H-T81
s
s ola MariasDE s 102
EY (6003 2ls gls gl=
gls o
102 HIE Mt ¢3
anasuoaie 817 L2oHKEARNEY
1018 1021

103H-LAKSIDE
022

S1H-TUFTCOVE

99H-FARRELL

Onslow South: 824.4 MW

QIH-TUFTCV2

267

QIHTUFTCVL

by P T
° o
=3 ¥ LAB5
g g
@0 @2
5 it R
- Py PR
N HE i
; E

9. 2 8

e TR g

" 54HMAPLE ST
1021

MMWG 2010 BASECASE LIBRARY, 2016 SP CASE FOR DYN
SP31, 100% , RATE A, .95 TO 1.05
SUN, JAN 08 2012 15:29

9IN-DALHOUS

10250

QIN-DALHOSLY 81N-DALHOGEN

g 4345434 447 p 447 3 92 450 g 450
STz l7 a4y Xy Ern
= 0.9%8 100 - 1023

New Brunswick to New England: 1011.9 MW
Madawaska HVdc Total = 390.9 MW
Eel River HVdc Total = 350.0 MW

SON-TRENTON

1026

1015-WOODBIN
2757
193
) 00
[

91N-DALHOGEN

1015 WOODBIN

1742 1755
o EV) §¥)
L-7015 Log

1015

1032

895-PT_ACONI
1755

1025-ACONI

2, 0S-RIVER_RYA
2,

%, 1041
Cape Breton Export: 567.3 MW HE PR
1006
3CHASTINGS scHASTINGS gn g9
36 L-6543 36 < @
27 3cT7 25 100C-PORCUPN 2 2
-136 136 4 a4
L-7004 289 N L6548 a6 46 48 0o < BES-LINGAY BBS-LINGAN_A
107.9 = scas2 s 1017 . mlmS o q]mn
L7005 240 8|2 g
1595
e L7012
1013 88S-T72 88S-T71
L-7003 332
asa1
230 L7011 slg @ o ol ol
o Gls & Bl gl g4
. . 885-LINGAN
Mainland at Hastings: 291.7 MW
East End Export: 490.7 MW Sl LR
oo
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Nova Scotia Power Inc.

17V-CROIXTAP.

00
13

43V-CANAANRD

241
6

217

26
1018

242
24

L-6004

219
58

BPS and Tie Lines

99W-BWATER_B 120H-BRUSHY

New Brunswick Border

. BoR1160 soR1s0 araozs
Nova Scotia Export: -0.0 MW — .
5|g 108 oy 102 gla e New Brunswick to New England: 1012.2 MW
n-onsLow SINDEBERT  TANSPRNGHIL N DI Madawaska HVdc Total = 390.9 MW
w6 a5 29 207 w2 LR ORI, R
20 L6513 24 a3 04916536 08 g Eel River HVdc Total = 350.0 MW
nonsiow s AN
565 a5 o8 on 53
._§§_ S0 MACCAN
10.1 118 1—;;5 L-6535 54 1.022
InoNsLOW A
203 202 | 1145 1152 R225LOGNT
7o oo 155 930
er-onsLow
amvonstow
ss0 | 287 257 JLsos 609 g 343
O T e E s — = Caoor Onslow Import: 327.2 MW
oo 520
sss 538 E‘ZN oL 556 79N-HOPWELL SON-TRENTON
00 ;147 752
ronopwEl o e
098 | 1703 177
N =2 - e 105 | 747 52
3 : 531 )| -35.4 o8 7 e 18003 e 446 79N-T81 -362 © 181 |.-6508 -166
82V-ELMSDALE 1019 1032 1029
1012 L7002 39 {56 L-7019
i I 203
L-7018 95 § 175 L-7005
saz s
172 L-7003
o 1025 AcONI

Onslow South: 307.6 MW

o543 547 g 528
05 L-7009 -156 f -165 |-7002
SOW.BWATER A
Lol s82
05 L-7008 141
17vST_cROX 120HBRUSHY
00 224 25 6 e
13 22 L6011 05 | 436  120H-T72 445 (165 L7001
1027
22 || 346 %6 . SLHTUFTCV2  SIHTUFTCVL
o5t EYE Tt e B Flow into Metro: 150.2 MW
S0H-SACKVILL 120 8RSHSVC -
0.4 05 | 0.0 00_00 -
En 16010 ais |10 TowToR 59 FARRELL 0990
1030
I31HLUCASVL 13THHANNNDS [ CR
129 129 g 57 58 | 161 161 _ 1023 103HLAKSIDE 2
283 291 339 6005334 I 183 L-6016 193 09% @ % 103H-LAKSIDE 2 g
1081 o | 8 8
1021 Gk P ole o 4 5 N -
12 : “1° 2y gle | PR
103H-T61 ale |- e ®
48 L-6008 103H-T81
o ° ale | aln oo snTURTCovE o e 1oz
s B3 &7 g3 sl glg SN
-46.3 1 91i-162 3
e oy I0HLAKSDE oo 1019 VXY S g
2 L-6003 &8 I35 ale Y E el
HH g S1HTUFTCOVE §17
1018 &8 4 B 1013 @ 54H-MAPLE ST

“2H-ARMDALE §
1013

5 "120H-KEARNEY i
103H-LAKSIDE M A
1033

1022
1018

MMWG 2010 BASECASE LIBRARY, 2016 SP CASE FOR DYN
SP32A, 100% , RATE A, .95 TO 1.05
SUN, JAN 08 2012 15:29

9IN-DALHOUS

o7

Mainland at Hastings:

10250

1015-WOODBIN

101SWOODBIN ~ 89S-PT_ACONI

204 g 755 757 g 757
503 || 192 22 K22
L-7015 1046
00 ff 461 1004
1074
1030

QIN-DALHOSLY 81N-DALHOGEN 91N-DALHOGEN

Q 434 p 434 447 g 447 gg 8 450 g 450
S 78878 -49 H a9 -29 B -29R
- 0.999 1020 - 1.022 75 05 RIVER_RYA
3
K 1.044
Cape Breton Export: -45.0 MW HE PR
1013
3CHASTINGS 3CHASTINGS b4E] 89
496 L-6543496 3 @
253 3CT7L 241 100C-PORCUPN 2 2
8 8
657 658 a4 4
L7004 120 495 L-6548.49.5 B Lo o fESLNGA SRS LINGANA
s 53 3CT72 Y 100 @ 1020
L7005 142 34 gla
02
60 L-7012
0.4 88S-T72 88S-T71
L-7003 140
s
e 7011 Flm ol of. wla w
e H G CI HE 3
sssLNGAN

-74.4 MW

§ 522

East End Export: 91.6 MW

sssnoan_1 ssSilsan 2 ssgifNoan 3 sssnoan e

k;;

1.00p 1000

ol
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Nova Scotia Power Inc.

17V-CROIXTAP.

03
69

43V-CANAANRD

253
72

200

113
1038

254

94125
1035

L-6004

251

202
155

BPS and

99W-BWATER_B

Tie Lines

120H-BRUSHY

New Brunswick Border

. BoR1160 BoR11Se araozs
Nova Scotia Export: -0.5 MW —
o[o 1o ol 1028 ol 10%
o< 3le 3|e
nonstow GINDEBERT  TAN-SPRNGHI . B
30 a8 23 282 210 18 3|7 o e
2oncurcHsT S |3 1024
26 L-6513 20 30 00 | -17 L-6536 07 1o
1028
Inonstow_8 e
36.5 365 66 <
= — e aonACCAN
158 L6535 52 yom
INONSLOW_A
&%g 1178 11856 IR225-LOGNTP.
£ Tz 09 4020
svONSLOW
s7oNSLOW
as [ 21 21 | s20 630 g 342
o5 155 enoT ars [ NG 3 N Taoor Onslow Import: 376.7 MW
102
611 611
00 5 GINSTEL it TON-HOPWELL
Ch 00 g 747
TonnopwEl—— A
1055 || 1985 1990
03 1005 [ 747
i~ T198 N 338 L-8003 123
¥+ 611 | -439 446 79N-T81 -362 © 181 |-6508
82V-ELMSDALE o o 1019 1032
1014 L-7002 L-7019
a2 | a5 496
L-7018 55 § -155 L-7005
623 | 80
145 L-7003
1046

Onslow South: 357.6 MW

o545 548 g 07
05 L-7009 -157 f -129 1-7002
SOWBWATER A
Lo ss4
04 L-7008 142
17v-ST_cROX 1201 BRUSHY
03 5 29 230 5 481 a2
69 36 L-6011 53| 377 120H-T72 387 129 [-7001
1035
252 | a1 w2 . SLHTUFTCV2  SIHTUFTCVL
o5t E e e U Flow into Metro: 199.5 MW
SOH-SACKVILL 12018RSHSVC N
-12.1 122 | 0.0 00_00 -
w22 16010 sis |00 ToOo0R 59 FARRELL 0990
103
M e
131H-LUCASVL 13THHAMMNDS gl M
12 a1pars 176 | 184 483_19%  yoiaksoE
280 288 | 335 6005331 K 201 L-6016 211 0.999 %% 103H-LAKSIDE 2 g
163 A 8 8
1025 k] P gz e 4 5 N .
a3 j Bl e 2l | CO-
103H-T61 dfe S| o< b &
20 L-6008 103H-T81
b ofln 22 ol o[ SIHTUFTCOVE 4 |w 1030
3z a4 8% glz sl els asla
340 1 9li-162 3
ol oy 10SHLAKSDE oo 1022 S v 7
e L6003 g8 354 BN s el sl
Hi g s1HTUFTCOVE s17
1022 g8 2y e o~ 1014 @ 54H-MAPLE_ST
anarvoace § 15 1201 KEARNEY S oz
1015 1021 ’

103H-LAKSIDE
1036

MMWG 2010 BASECASE LIBRARY, 2016 SP CASE FOR DYN

SP33, 100% , RATE A, .95 TO 1.05
SUN, JAN 08 2012 15:29

9IN-DALHOUS

EX)

752

166

752

166

QIN-DALHOSLY 81N-DALHOGEN

New Brunswick to New England: 1011.7 MW
Madawaska HVdc Total = 390.9 MW
Eel River HVdc Total = 350.0 MW

SON-TRENTON

1029

1015-WOODBIN

101SWOODBIN ~ 89S-PT_ACONI

1025-ACONI

497 g 755 757 g 757
525 || 206 38 138
L-7015 1045
00 ff 258 1004
1029

91N-DALHOGEN

431 2 )8 434y 434 447 g 447 3¢ 3 450 g 450
135 S0 S 79l 79 50 5050 $S 30 Ho30R
o5 1860 163
Cape Breton Export: 4.5 MW g|g JSvICTORA
Lo
3CHASTINGS 3CHASTINGS FE] 85
482 L-6543.48.2 < @
252 T 241 100C-PORCUPN 2 a
g g
26 a2s < g
L-7004 144 w02 L-6548.482 25 1023 @ PES-LINGAY FBS-LINGAN_A
N al "o o
L7005 161 " "
s
26 L-7012
8.0 88S-T72 88S-T71
L-7003 16.6
557
06 L-7011
1047
585 LNGAN

Mainland at Hastings: -45.2 MW

East End Export: 141.6 MW
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New Brunswick Border

. B0R1160 soR1s0
Nova Scotia Export: 199.7 MW
o[ 100 oo 102
1N-ONSLOW BIN-DEBERT  74N-SPRNGHIL ols gl? [ —
70.0 69.7_600  -59.1 g 36.9 367 G -~
2on.cHURCHST 3 | 1025

21 L6513 26 35 42| 2116536 13
1.033 1019

IN-ONSLOW_B

s > s 10 s 33
200 §rg o 52 sonAcCAN
133 LES3E 50 o

Nova Scotia Power Inc.

BPS and Tie Lines

153 152 || 1441 1453 IR225-LOGNTP
.“}5;34 é% 108 | 83 222 g0

BR3025

1531

svonsLow
snoNsLOW
w2 | a3 s | 222 22 g 1537
ERE T ) EE NG 1= Taoor Onslow Import: 1024.2 MW
25 25
00
) ) SINSTBL - 79N-HOPWELL 50N-TRENTON
00 00 g -62.7 63.0
ronnoPwEl o e
210 || 4122 a1
N ey e e B 1254 || 627 )
G 379 79N-T81 319 I 160 [.6508 -153
82V-ELMSDALE 255 703 1.019 1031 1.027
1023 L-7002 -19.1 Jf 320 L-7019
1054 | 1501 208
L-7018183 § 127 L-7005
139 || 1004
254 L-7003

Eel River HVdc Total = 350.0 MW

[ 2o New Brunswick to New England: 1015.2 MW
Madawaska HVdc Total = 390.9 MW

OW-BWATER B 120H-BRUSHY
Loue 2t 938 g 1338
173 L-7009 278 || 165 L7002

99W-BWATER_A

Onslow South: 766.3 MW

9IN-DALHOUS

296

431 R 08 434 g 434 447
T3 S0 (8 sslse 29
R 059

QIN-DALHOSLY 81N-DALHOGEN 91N-DALHOGEN

447 36 92 450 g 450
g0 K oor

1025-ACONI

1015-WOODBIN
101SWOODBIN ~ 89S-PT_ACONI

2027 g 1742 1755 g 1755
202 || 20. 7o B179

7
L-7015 1043

) 00 | 1184
[ E

1033

1004 o OSRIVER RYA
s

004 1002 || 1036
V160 L-7008 259 1159 7018
I7V-CROIXTAP  17V-ST_CROIX 120H-BRUSHY
2 82 y 407 410 5 1349 1350
B 1115 L6011 0681 120HT72 21 111 L7001
43V-CANAANRD Loz
523 || 441 442 || 1349 1350 . OHTUFTCV2  SIH-TUFTCVL
1 P o5t 1 TR T Flow into Metro: 521.5 MW
1029 103
90H-SACKVILL 1201-BRSHSVC
756 760 || 00 00_00
32 L6010 21|07 ToOToR 90H-FARRELL
1034
oo e|sow
131H-LUCASVL 13THHAMMNDS S8 HE
289 203 | 626 627 13 816 || 271 s
67 L-6004 31| 65 64 | 17 1-6005 07 I 9.2 L-6016 1002 S 1Y 103H-LAksIDE 2 3 % T65
1013 1036 o 3 3
1033 @ Fs ME R kY 3 .
04 ; q1¥ ol gl als
103H-T61 bl K bl i i
73 L6008 103H-T81
m P Sl o= |~ SIHTUFTCOVE o |o 1037
2|3 A 55 8|8 4 19 BN
a7 ofif 52 g
wla ofn  103HLAKSDE oo 1039 Y Y 7
122 L-6003 ElE gls ale =N z|s “ale
ElH als 91HTUFTCOVE gla
1033 b o sl|e i © o 1.025 54H-MAPLE_ST
aarupat § |5 129HKEARNEY EIH] oot
1.033 1.037 N

103H-LAKSIDE
1039

MMWG 2010 BASECASE LIBRARY, 2016 SP CASE FOR DYN
SP40, 100% , RATE A, .95 TO 1.05
SUN, JAN 08 2012 15:29

1047
Cape Breton Export: 761.9 MW IR I
1015
3CHASTINGS 3CHASTINGS H N
1077 L-654307.8 z .
%0 3CT71 25 100C-PORCUPN 3 3
8 8
300 209 € 8
- s 26 27
ook 107.7 L-6548107.8 1034 HBS'LINGAY FBSLINGANA
%0 3CT72 215 El EIET
1534 1034 i)
L7005 128
1142
e L7012
1455 88S-T72 88S-T71
L7003 59
1008
o L-7011
1083
88S-LINGAN

Mainland at Hastings: 469.4 MW

East End Export: 402.7 MW
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Nova Scotia Power Inc.

17V-CROIXTAP.

15
11
43V-CANAANRD
104 104 | 119
37 100 21
1029
44 a4
24 r 27
& L-6004

BPS and Tie Lines

99W-BWATER_B

120H-BRUSHY

137HHAMMNDS

:J;\ 103H-LAKSIDE olo

557 541 g 595
01 L7009 155 [ 28 L7002
OW-BWATER_A
Lose s7.7 || 860
08 L-7008 138 oo L7018
17V-ST_CROIX 120H-BRUSHY
15§ -110 110 472 a72
A1 4 L6011 06 104 120HT72 11132 L7001
1029
119 || 472 472
- 03 | 104 < 1
L6051 120H-T71 oo
90H-SACKVILL 1201-BRSHSVC
258 258 || 00 00_00
ER L6010 54| 0T TIVOIR
1031
131HLUCASVL
-20.3 203 28.1 282 | 176 175 _ 1.028
©8 65 100 L6005 94 | 35 r a6
L-6005 94 1 35 L6016 <1
1027 |°
45
45 L6008
21
04 L6003 EE]
1026 gls
2H.ARVDALE
Lo24

"’I‘vmwmxsmg
1031

New Brunswick Border

79N-HOPWELL

08
137 L6507 152
08

57 L6508

. BoR1160 BoR11Se araozs
Nova Scotia Export: 350.3 MW —
oo 1o ol 102 <o 106
i HE g
1N-ONSLOW BIN-DEBERT  74N-SPRNGHIL olw L) .
645 643 601  -50.1 g 40.4 402 8¢ o= -
2oncHuRCHST 3 | % 1024
55 L-6513 58 73 811 6.1 L-6536 55 1019 B
1027
Inonstow_8 ol
20.7 207 236 236 4|9
= — = aonmaccan
1086 L6535 89 oz
INONSLOW_A
.&g@ﬁ 540 542 IR225-LOGNTP
18 B BTt
svONSLOW
s7oNSLOW
219 | 460 ss0 JLars a1 g 2853
il ememi s [T NG 1= Taoor Onslow Import: 669.9 MW
10
380 380
00
)‘— 99 6ZNST8L 95
00 0.0
ToNHOPWELE 55
2 | 2010 2680
cla o7 W azs L-8003 oy 15
R 598 )| -1225 612 79N-T81 -60.0
‘B2V-ELMSDALE = L1047
1022 L-7002 L-7019
oo | 1067 295
L-7018170 § -13 L-7005
su1 | 906
81 L-7003
103

Flow into Metro: 177.0 MW

10HLAKSIDE 2

0996 © 103H-LAKSIDE

el oo 1032
103H-T61

103H-T81
- RS

1028

129K KEARNEY
1027

S1H-TUFTCOVE

Onslow South: 312.4 MW

99H-FARRELL

OIH-TUFTCV2  91H-TUFTCVL

2.039

@ o
g g
3 3
° w
4 4

T P
@ ~&[®
E
2 8
» kA
1.022 ‘®

1035

il

54H-MAPLE_ST

MMWG 2010 BASECASE LIBRARY, 2016 LL CASE FOR DYN
LL11, 100% , RATE A, .95 TO 1.05
SUN, JAN 08 2012 15:29

9IN-DALHOUS

109

249 2 08 250 g 250
75 503 28lag
R 1006

QIN-DALHOSLY 81N-DALHOGEN

254 36 92 255 g 255
ATl v

254

EER
1620 =

08

08
152

New Brunswick to New England: 997.1 MW
Madawaska HVdc Total = -250.0 MW
Eel River HVdc Total = -147.1 MW

SON-TRENTON

1033

1015-WOODBIN

1036

91N-DALHOGEN

1052

2033
W55

1025-ACONI

101SWOODBIN ~ 89S-PT_ACONI

1742 1755 g 1755
74 EY) y¥)
L-7015 L1038

1191

27, OSRIVER_RYA
s

2 1.038
Cape Breton Export: 648.4 MW ElE JSvICTORA
102
3CHASTINGS 3CHASTINGS HA g
-29.6 L-6543 206 < @
52 T 146 100C-PORCUPN 2 a
g g
441 440 4 a4
L-7004 200 206 L6548 205 3433 0s @ BESLINGAY EBS-LINGAN_A
152 3C-T72 148 P "Lo2o ) D] 028
1083 e F I H
L7005 144 ° ®
a2
123 L-7012
1026 88S-T72 88S-T71
L-7003 241
233
165 L-7011 o ~~ al, ® -
1041 &€ 1 E als =S als
585 LNGAN

Mainland at Hastings:

355.3 MW

East End Export: 434.0 MW
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New Brunswick Border

. B0R1160 BoR11Se araozs
Nova Scotia Export: 0.2 MW —
|9 1020 |2 1025 oo roa New Brunswick to New England: 1001.4 MW
onsiow GINDEBERT  TAN-SPRNGHL . 81T e mrirre Madawaska HVdc Total = -250.0 MW
47 47 _06 05 g 196 -195 o “:‘22N CHURCHST: ] 102;
B4 L6513 46 61 25 5816536 45 g9 Eel River HVdc Total = -147.1 MW
Inonstow_8 N
20.7 207 -06 o
1 ber % i 67 59 30N-MACCAN
153 16535 ™ am
Oova SCotla Fower Inc.
383 382 | o518 IR225L0GNTP
. i bt % EX) ECEEEE
BPS svONSLOW
an ie Lines s7oNSLOW
252 || 24 e | e s p 328
EEREC NG T EE NG TN B Taoor Onslow Import: 165.4 MW
a2 w22
00
= ST = TONHOPWELL SONTRENTON
1036 00 g -338 339
ronopwert o ST
srs | 800 691
al. == e s ors || s s
8l 860 79N-T81 -820 I 95  |.6508 -10.4
82V-ELMSDALE =2 Akl 1.035 1024 1021
Lo L-7002 137 || 144 L-7019
sos 70 217
L-7018-169 § -21.4 L-7005
a7 | s
215 L-7003
1025-ACONI
Lo 101S-WOODBIN
101SWOODBIN  695-PT_ACONI
217 g 00 00
GEy T 5o
SoW BWATER 8 1204 8RUSHY Onslow South: 204.3 MW L7015 1oz
456 458 g -348 00 217 0.090
0.7 L-7009 -146 § 07 |-7002 SIN-DALHOUS 030 1044
o IIATERA oo 98 9INDALHOSLY SIN-DALHOGEN 9IN-DALHOGEN
1.020@- 440 R Y 443 § 443 457 p 457 2 22 460 g 460
go = ™ &3 3§ —?§
L7008 78 S0 S 21l 21 10 0 2§ 30 B30R OS.RIVER RYA
17V-CROIXTAP 17V-ST_CROIX 120H-BRUSHY 0989 1020 1028 3 3,
34 34 g 78 78 g 131 13.1 o\ 1031
09 09 03  L-6011 17 [ 134 120H-T72 135 [ 10 |-7001 o
. » Cape Breton Export: -59.8 MW EE] S vICTORA
51 51 es o5 || 131 131 ; SIHTUFTCVZ  91HTUFTCVL 1018
Flow into Metro: 86.6 MW slg zls
EEEL YY) L6051 EEN BT AR P 3CHASTINGS scHASTINGS EI L
0H-SACKVILL 120HBRSHSVC 630 L-6543.62.9 3 8
0.1 01 00 0000 234 3CT7L 217 100C-PORCUPN 2 3
136 L-6010 126 § 04 U‘}MVSW 99H-FARRELL 1000 1.000 S ;5:35 i;z 4 4
a h 1016 4 BBS-LINC EBS-LINGAN_A
131 AuCASVL 15THHAUNNDS H EIN] Pl L5482 El e
5.8 58 | 55 55 5y 2.3 23 75 75 _ 1013 103H-LAKSIDE 1% | 28 234 3cqar2 275 o6 I Rl B
01 L6004 50 | -112 109 | -144 |.6005137 I 37 L-6016 49 0993 | 103H-LAKSIDE 2 g EC® 91HTB5 — FI8 EARd
1012 1015 s 3 3 L7005 &7 k
101 w e ] sfs 2o 5 3 493
. afs ale 2o =] 125 L7012
103H-T61 b hal B 6.8 88S-T72 88S-T71
17 L-6008 103H-T81
. @lo @ o[~ SIHTUFTCOVE o |w 1025 L-7003 8.1
3le g3 afe 5|2 3 31 o' 476
-28.0 1 9 2 3 -105 L-7011
2= ofs lomiaksDE oo 1018 G 1026
o oo H E zs Ef 1 kN sss oA
alz e Efs " ) ) A
alz ofs suTUFTCOVE <|3 -
1010 Bl 6 25 - Loor sarAPLE ST Mainland at Hastings: -81.5 MW
LaoreARNEY HE o

1012

MMWG 2010 BASECASE LIBRARY, 2016 LL CASE FOR DYN
LL20, 100% , RATE A, .95 TO 1.05
SUN, JAN 08 2012 15:29

East End Export: 149.9 MW
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43V-CANAANRD

422
33

301

a3
10i0

New Brunswick Border

. soR1160 soR1s0 araozs
Nova Scotia Export: 0.3 MW — )
oo 1013 oo 1o o |y 200z New Brunswick to New England: -98.6 MW
onsiow GINDEBERT  TAN-SPRNGHL P R G, Madawaska HVdc Total = 197.7 MW
w26 25 207 204 128 L) SN o
4T L6513 43 a0 85| 13416536 47 g Eel River HVdc Total = 350.0 MW
nonsiow s <
522 523 a3 03 7|3
. ._@_ SonMACCAN
Less s ey
Oova SCotla Fower Inc.
o § % o8 R225-L0GNTP
. . 185 o2 1028
BPS and Tie Lines oo onvonsion
410 | 1003 1005 | o77 578 g 157 .
So s el o7 e NG £l B Taoor Onslow Import: 731.8 MW
1004
502 593
- e T = TonHOPWELL soNTRENTON
00 0.0 gy -57.7 58.0
ronopwEl e
1016 | 3044 551
v = e a1 uss | 577 580
bt 1052 | -1230 e 18003 2 s 7on.7e1 23 |13z Lesos 128
82V-ELMSDALE 1.005 1025 1022
1017 L7002 -99 f 180 L-7019
1513 | ues 2107
L-7018 -7.0 § 98 L-7005
1074 | a0m0
196 L-7003
oo 1025 AcONI

99W-BWATER_B 120H-BRUSHY

Onslow South: 596.6 MW

o638 543 g 1082
66 L-7009 207 § 26 L-7002
OWBWATER A
4 ses
vs7 L-7008 193
IVCROXTAP  17V:ST_GROIX 120 8RUSHY
ar 37y 426 28y 1138 39
7 1719 L-6011 27| 146 120H-T72 184 f25 (7001
1022
w26 || 463 465 || 118 1139 ; SIKTUFTCV2 | OLHTUFTCVE
I o5t I8 ETCEET® Flow into Metro: 398.2 MW
105 1022
S0HSACKVIL 120 BRSHSVC
481 w2 00 0000
%8 L6010 O e o0 T 1000 Lo
057 gle
131H-LUCASVL 137HHAMMNDS N
04 || 217 217 588 590 | 311 310 1019 L0HLAKSIDE 3
L-6004 21| 08 10 | 96 L-6005 98 1 162 L-6016 7.0 1.004 =% 103H-LAKSIDE E . 914165
1 E @l o
1022 I ER- gl 1000 8
131 : &= N
103H-T61 ~ i
147 L-6008 103H-T81
sls ey oz % | h PR
als % B N EIE 3 SEd B
-26.6 9 2 3
aln o[ ioiaksDE g s 106 v :
82 L-6003 g sl 8l 2le “ole
Blo 3l 91HTUFTCOVE gl=
1022 ?le e ?1% ~la 1.020 54H-MAPLE_ST
aasuoace 3 L2oHKEARNEY i Yoo
Lo 103HLAKSIOE o
1035

MMWG 2010 BASECASE LIBRARY, 2016/2017 WP CASE FOR DYN
WP10, 1N, L-6503, 100% , RATE B, .95 TO 1.05
SUN, JAN 08 2012 15:14

9IN-DALHOUS

196

10250

1015-WOODBIN
2741
08
) 00 f| 908
[ E

91N-DALHOGEN

101SWOODBIN ~ 89S-PT_ACONI

1742 1755 g 1755

6o FE) px)
L-7015 Lo4a

1041

QIN-DALHOSLY 81N-DALHOGEN

g 1485148 150 p 150 3 92 150 g 150
700 00 oa e § 06 B OGR
= 1009 1050 ¢ 27 1022 &, OSRIVER RYA

2 1.045
Cape Breton Export: 642.8 MW g|" JSvICTORA
102
3CHASTINGS scHASTINGS 3§ 88
-28.9 L-6543 289 < @
341 T T3 100C-PORCUPN 2 2
w3 213 g it
L-7004 288 289 L-6548 289 45 AT oo <« BBS-LINGAY BBS-LINGAN_A
I S sl P s
L7005 220 g g
1447
49 L-7012
1116 88S-T72 88S-T71
L-7003 323
1302
58 L7011 "|m o i} oo S
Los B CE L1 ECEEIC
. . 885-LINGAN
Mainland at Hastings: 368.9 MW
East End Export: 554.8 MW Qo
Lot
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Nova Scotia Power Inc.

17V-CROIXTAP.

16
i3

43V-CANAANRD

09 99 | 116

27 ETLET
106

53 53

18 L6004 34

1022

BPS and Tie Lines

99W-BWATER_B 120H-BRUSHY

_ 536 530 g 548
09 L7009 59 45 L7002
OW-BWATER_A
Lone s76 | 70
00 L-7008 14535 7018
17V-ST_CROIX 120H-BRUSHY
16 107 107 5 393 393
4306 L6011 1483 120H-T72 88 48 (7001
1026
116 || 303 303
X o6 || 3 g 88
L6051 120H-T71 oo
90H-SACKVILL 1201-BRSHSVC
202 202 || 00 00_00
w4 L6010 74t TIOLOR
1028

187HHAMMNDS
103HLAKSIDE

131H-LUCASVL

47 147 228 225 || 136 136
59 56| 91 L6005 84 1 a8 X 50
L6005 84 1 38, L6016 an
1.024 °|°
52
a1 L-6008
13
81 16003 als
1023 B E]
2HARMDALE
100

Flow into Metro: 166.2 MW

:J;\ 103H-LAKSIDE oo 1024

New Brunswick Border

. BoR1160 BoR11Se araozs
Nova Scotia Export: 350.2 MW —
o[q 102 ol 102 = 100
E1E] 37 gl
1N-ONSLOW BIN-DEBERT  74N-SPRNGHIL |2 I
6