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Fxplanatory Note Regarding January 1, 2015 OPA-IESO Merger

On January 1, 2015, the Ontario Power Authority (OPA) merged with the Independent
Electricity System Operator (IESQ) to create a new organization that will combine the
OPA and IESO mandates. The new organization is called the Independent Electricity

System Operator.

This report was largely completed prior to January 1, 2015. Any mention of the activities
performed by the former OPA or the former IESO in this report refers coilectively to the
new [ESO.

*Administrative change on April 1, 2015, page 22, to correct timeframe of the Conservation Firsl
Framowaork Diroctivo.
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Summary of Plan Highlights

Drivers for increased electricity demand in the areas surrounding Red Lake, Pickle
Lake and Ring of Fire include connecting remote First Nation communities and
growth in the mining sector.

The OPA recommends a new single-circuit 230 kV line from Dryden/Ignace to
Pickle Lake and upgrades to existing lines between Dryden and Red Lake for
immediate implementation to address near- and medium- term needs for the Pickle
Lake and Red Lake areas.

Incremental longer term solutions to supply Ring of Fire and Red Lake are not
required at this ttme. Longer term options will be re-evaluated in the next planning
cycle {1-5 years).

Options to supply the Ring of Fire include transmission utilizing an East-West or
North South corridor, or on-site generation. East-West and North-South
transmission options are comparabte in cost under the high demand scenario and
the potential need for a transmission line should be considered in the planning of a
common infrastructure corridor to the Ring of Fire,

Long-term options for the Red Lake area include local gas generation or new
transmission.




Summary of Updates from August 2013 draft IRRP

» Revised demand forecast used different methodology, includes updateddataandis
represented by three scenarios — reference, high and low; August 2013 draft
included high and low scenarios, but did not include a reference scenario.

+» Revised demand forecast indicates relatively higher forecasted demand in the
Pickle Lake subsystem, and relatively lower forecasted demand in the Red Lake
subsystem than in the August 2013 draft.

+« Recommendation is for new 230 kV line to Pickle Lake in this version; voliage
recommendation was not specified in the August 2013 draft.

« Recommended line upgrades from Dryden to Red Lake are expected to be
sufficient to the end of the planning period for the reference and low forecast
scenarios, and to 2030 for the high forecast scenario. The August 2013 draft
indicated that the upgrades may be insufficient in the medium-term for the high
scenario.

+ Recommendation to discuss reactive services of Manitou Falls GS with OPG, as
per OPG's written submission.

+ Revised economic analysis methodology — refer to Appendices 10.6, 10.7, and
10.8 for details.




1 EXECUTIVE SUMMARY

Context and Purpose

The purpose of the North of Dryden Integrated Regional Resource Plan (*regional plan”,
“North of Dryden IRRP?, or “IRRP”) is to identify the near-term and medium- to long-
term electricity supply needs of the area and assess options that are avaitable to
address the needs in a timely, reliable and cost-effective manner. The IRRP is intended
to provide the overall planning context to address regional supply adequacy and

reliability needs.

The North of Dryden IRRP is one of several electricity planning initiatives that the the
Ontario Power Authority ("OPA") is undertaking for the Northwest Ontario region. Figure
1 identifies the IRRP initiatives currently being undertaken by OFA in the Northwest
Ontario region. The North of Dryden IRRP accounts for the demand requirements in the
North of Dryden sub-region. This includes requirements at Pickle Lake and Red Lake
related to the connection of the 21 remote First Nation communities (“remote
communities”} that are economic to connect, as outlined in the Remote Community
Connection Plan as well as new mining developments forecasted in the area. It also
coordinates with the West of Thunder Bay IRRP, ensuring that the West Df‘ Thunder Bay
transmission system is able to accommodate the expected growth north of Dryden. The
North of Dryden IRRP will also coordinate options related to supply to the Ring of Fire
with the Greenstone-Marathon IRRP.



Figure 1: Summary of Planning Initiatives Underway in Northwest Ontario
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The North of Dryden sub-region is contained within First Nation Treaty areas 3, 5, 9 and
the Robinson-Superior Treaty area. It also includes portions of Region 1 and Region 2
of the Metis Nation of Ontario ("MNO"). The southern portion of the sub-region (shown
in Figure 2) is currently served by Ontario’s transmission grid and is bounded by Dryden
to the soulhwest, Red Lake to the northwest and Pickle Lake to {he northeast. Existing
mining activity is primarily located in this southern portion of the Noith of Dryden sub-
region and is largely focused around the towns of Ear Falls, Red Lake and Pickle Lake.

The northern portion of the North of Dryden sub-region (shown in Figure 2) contains the
10



21 remote First Nation communities which are economic to connect, one operating
mine, and the mine development area known as the Ring of Fire, At present, only one

mine north of Pickie Lake is connected to the transmission grid through a privately

owned transmissian line.

; Figure 2: Map of Northwest Ontario Showing the Existing Transmission System
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The North of Dryden sub-region is forecast to experience some of the highest growth in
electrical demand in Ontaric. Currently the electricity fransmission system serving the

area is at capacity and is unable to accommodate demand growth.

Mining sector expansion is the primary driver of electricity demand growth in the area;
through the expansion of existing mines and the development of new mines, as well as

growth in the industries and communities that support the mining sector. Remote
11



communities in the North of Dryden sub-region are currently supplied by diesel
generation, however the draft Remote Community Connection Plan’ developed jointly
by the remote communities and the OPA indicates that there is an economic case for
connecting the majority of these communities to Ontario’s transmission system. The
Remote Community Connection Plan is the OPA’s primary planning document for these
communities, however, the connection would put additional demand requirements on
the local transmission system in the areas of Red Lake and Pickle Lake, which is
considered in this IRRP.

Need ldentification

Over the past decade, the annual electricity demand growth in the Narth of Dryden sub-
region has averaged about 1.9%. Growth plans of existing and future customers that
are expected to be supplied from the local transmission system indicate that there will

be a significant increase in electricity demand over the next 20 or more years.

For study purposes, the area has been segmented into three subsystems generally

surrounding Red Lake, Pickle Lake and the Ring of Fire.

LA report entitied "lechnical Report and Business Case for the Connection of Remate First Nation Communities in
Northwoest Onlurio”™ was developed by the Northwest Onfario First Notions Transmission Planning Comunillee und
the OP'A. The document can he found at this website:

12
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Where growth in electricity demand identified in these subsystems cannot be met by the
existing system, technically feasible conservation, local generation, and transmission
options are identified and compared based on their ability to cost effectively meet the

needs.

The OPA produced high and low forecast scenarios to capture the range of variability in
future electrical demand and a reference forecast to reflect a likely scenario of future

demand based on the information available at the time.



This regional plan has identified that there is a near-term (2014 to 2018) need for

additional Load Meeting Capabitity” ("LMC”) in the transmission system currently

serving the Red Lake and Pickle Lake subsystems. The regional plan has also identified

that the majority of the forecasted growth is expected to occur during the medium term

between 2019 and 2023. This is the period when remote communities and new mines

are expected to develop and connect to the transmission system. The long term is

characterized by steadily increasing demand over the remainder of the planning period

(to 2033). The need for incremental LMC by subsystem is summarized in Table 1

bejiow.

Table 1: Incremental Capacity Needs by Subsystem

Sub- Near-term Capacity Medium-term Capacity Long-term Capacity
system Needs Needs Needs
_ (Present to 2018 in MW) (2012-2023 in MW) (2024-2033 in MW)
High | Reference | Low | High | Reference | Low | Migh | Reference | Low
Pickle 20 18 15 | 36 28 17 | 59 47 11
Lake R
Red 30 30 30 62 44 36 75 48 39
lake | | 0001 . ol
Ring of 22 22 4 87 27 5 73 29 7
Fire

Given the magnitude of the increase in electrical demand associated with expanding an

existing mine or opening a new mine, as well as growth in electricity demand from

growing communities, the area is currently deficient in supply capacity and is expected

to become increasingly deficient over the near, medium, and long term.

Options Analysis

The technically feasible options available to meet needs in the Red Lake, Pickle Lake

and Ring of Fire subsystems and their implementation timing are outlined in Table 2

below. All costs are net present cost in 2014 dollars, unless stated otherwise (a detailed

description of costing methodology can be found in Appendices 10.6, 10.7, and 10.8):

* Existing system is thermally fimited.
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Table 2: Summary of Options

implementation
Timing

Pickle Lake
Subsystem

Red Lake
Subsystem

Ring of Fire
Subsystem

Conservation and DG Options

Near term and
mediurn 1o long term
(2074-2033)

Customers may investigate opporiunities for additional conservation beyond targets
and DG resources to suit their own electrical requirements; Industrial Acceterator
Program ("IAP™), Aboriginal Gonservation Program, Aboriginal Community Energy
Plans Program, remote renewable opportunities after grid expanded to supply
remote First Nation communities.

Transmission Options

Near term
(2014-2018)

“Medium to leng term

(2019-2033)

Build @ new 115 kv
OR

230 kV transmission line
from the Dryden/ignace
area to Pickle Lake
Cost: 380 M -$114 M

Upgrade existing
transmission fines serving
Red l.ake (E4D and EZR)
Cost: $11 M

I load in the Red Lake

subsystem exceeds
109 MW

Install additional voltage
support
Cost: 31 M

If load in the Red Lake
subsystem exceeds
130 MW:

Build a new 115 kV or
230 KV transmission line
between Dryden and Ear
Falls

Capital Cost: $91 M -
13z m°

East-West Corridor
Option;

Build a new 115 kV
transmission line from

| Pickle Lake to Ring of

Fire for demand up to 67
MW, or build a new 230
kV tine if greater than

657 MW,

Cost: 5106 M - 5156 M

OR

MNerth-South Caorridor
Optien;

Build a new 230 kV
transmission line from
either Marathon or & point
east of Nipigon to Ring of
Fire

Cost: 5175 M

Generati

on Options

Near term
(2014-2018)

Medium to long term
(2019-2033)

(Gas-fired generator at
Pickle Lake fuelled by
compressed natural gas,
sized and expanded to

meet demand growth of up

to 31 MW in medium term

Gas fired generator
utilizing up to 30 MW of
gvailable gas pipeling
capacity at Red Lake
Cost: $61 M

Gas-fired generator
utilizing up to 30 MW of
available gas pipeline

On-site generation fuelled
by compressed natural
gas or diesal,

Cost: $209 M - $946 M*

Separately connect
remote communities

and up to 76 MW in long

? Ior comparison with other options, the long-term Red Lake oplions sre presented as capital costs, The NPV of
transmission i he long terme s $10-15 M. This number 15 low as the majority of costs are nol incurred in the 20
year planning period of this TIRRT and the WPV is expressed in 2004 dollars (mubtiple years of discounting), A fuller
description of costing methodology can be found in Appendices 1006, 107, and 10,8,
! Runge indicates variation in cosl of diescl and compressed natural gas as well as sizing ol the generation facility to

accommodate the low, reference or high forecast scenarios.
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term capacity at Red Lake, Cost: $62M
Cost; $158 M - $317 M followed by additional 30 .

MW at Ear Falls i a new ;;’t;é;:;“ $27z M-
gas pipeline is built '
Capital Cost: $95 M - §
153 M°

This regional plan considers overall societal costs® in determining the least-cost options
for supplying the study area. The analysis in this regional plan does not consider the
allocation of costs that are attributable to individual customers in the area or how this
may affect individual customer decisions on pursuing the societal least-cost options.
The final determination of cost allocation between parties will be made through the
applicable regulatory process and/or through commercial agreements. For example,
cost allocation of transmission and distribution infrastructure is made by the Ontario
Energy Board ("OEB"}, benefitting customers, and/or transmitters and distributors in the
area in accordance with rules set out in the Transmission System Code ("TSC") and
Distribution Sysiem Code ("DSC").

Summary of Aboriginal, Stakeholder, and Public Feedback
Aboriginal Consultation

The Ministry of Energy delegated the procedural aspects of consultation to the OPA and

identified 44 First Nation communities and four Mé&tis communities to be consulted on

" For comparison with other options, the long-leem Red Ludwe oplions are presented as capital costs, The NPV of
peneration in the long term is $6.8 M. This number is low as the myjority of cosis are not incurred in the 20 vear
planning period of this 1R and the NPV s expressed in 2014 dollars (multiple years of discounting). A {uller
deseription of costing methodotogy can be found i Appendices 106, 10.7, and 10,4,

* Societal eosts include direet clectricily project cosls associated with real incremental goods and services (capital
cosl of engineering, equipment, operations and maintenanee, fuel, cte.) but exeludes the cosl of Tand, axes and
potential impact benelil agrecments that may be reached with affectad First Nations, which praponents may he
required to pay. Governmends {und their agencies) underlake projects of inlrastructurad, envirowmental or health and
safety enhancements in the wider public interest, asscssing project merits in terms ol the Teng-lerm refurn o eurrent
and {uture generations of sociely as a whole, uging a social discount rate ("S187). The OPA uses a four-pereent
SDR to determine the present value ol oplions over the planning period.



the Draft Narth of Dryden IRRP. The OPA and Ministry of Energy provided written
notice to each community. The OPA also followed up by telephone to each community

and sent all presentation material to each community in advance of the sessions.

The OPA held consultation sessions for the First Nation communities in Thunder Bay on
June 18, 2014, June 25, 2014, and October 16, 2014, and in Dryden on June 26, 2014,
The OPA met with Red Sky Métis Independent Nation on June 19, 2014 at Red Sky's
office in Thunder Bay.

The OPA was in contact with the Métis Nation of Ontario (*MNO") on a number of
occasions via telephone and email to set up appropriate times for regional consultation
meetings with MNQ's member communities. The OPA endeavourad to meet with the

MNQO and its chartered communities and remains open to such meetings.

To date there have not been any specific concerns expressed regarding potential

impacts of the regional plan on any Aboriginal or treaty rights.
Municipal Engagement

The OPA met with municipal representatives in person to solicit feedback on the Draft
North of Dryden IRRP to be incorporated into the North of Dryden IRRP. The OPA met
with municipal representatives from Pickle Lake, Greenstone, Red Lake, Stoux Lookout,

Marathon, Dryden and Ignace in December 2013 and February 2014,

Following the municipal engagement meetings, several common themes emerged from
the various municipalities and mainly centered on option preference, cost responsibility,

and urgency for development.
Written Feedback

Since the posting of the Draft North of Dryden IRRP, the OPA has received written
feedback and has followed up with those who contributed written submissions. Written

feedback was submitted from the Common Voice Northwest Energy Task Force
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{"CVNW"), the township of Pickle Lake, Imperium Energy on behalf of the municipality
of Greenstone, the Ontario Waterpower Association, Ontario Power Generation
("OPG"), Gold Canyon Resources Inc., Energy Acuity, and an independently

represented stakeholder.

In general, written submissions asked clarifying questions regarding the content in the
draft report. It should be noted that CVNW submitted a 51-page report of comment
covering topics across the entire Northwest. The OPA has considered the input in this
report, has met with CVNW since publishing the draft report, and will continue to

consider their feedback for regional planning initiatives across northwestern Ontario.

Based on written feedback provided by OPG on the Draft North of Dryden IRRP,
submitted November 8" 2013, OPG identified that Manitou Falls units G1, G2, and G3
all have condense features which could be contracted to provide reactive power during
drought conditions. The contracting of these units could avoid some of the station
investments at Ear Falls Switching Station ("S8") associated with the installation of

voitage control devices. The OPA has considered this feedback in finalizing the plan.
Webinar

The first draft of the North of Dryden IRRP was posted to the OPA’s website in August
2013 and a wehinar was held on November 21, 2013 to present the draft IRRP and
solicit feedback. Main points of feedback were consistent with that received in written

subrnissions and engagement and consultation meetings.
Recommended Solutions/Actions to be initiated in the near term
The OPA recommends the following solutions for implementation as soon as possible:

1. Building a new single circuit 230 kV transmission line from the Dryden/Ignace
area to Pickle Lake (for the Pickle Lake subsystem), installing a new 230/115 kV

autotransformer, related switching facilities, and the necessary voltage contro!



devices at Pickle Lake, and transferring the existing load on the line between Ear

Falls and Pickle Lake (E1C) to be supplied by this new line;

2. Upgrading the existing 115 kV lines from Dryden to Ear Falls (E4D) and from Ear
Falls to Red Lake (EZR) (for the Red Lake subsystem) and install the necessary
voltage control devices; and

3. Having the Independent Electricity System Operator (“IESQ”)/OPA initiate
discussions with OPG for new reactive power services provided by Manitou Falls
Generating Station (“GS") if it is confirmed to be beneficial to the ratepayer.

These recommendations are the most cost-effective options that can be implemented in
a timely manner and provide flexibility for meeting a broad range of long-term forecast

scenarios,

The estimated combined present value cost of recommendations (1) and (2) during the
planning period is about $124 million’. Recommendation (3) may reduce the estimated
cost further. Together these projects increase the LMC of the Pickle Lake subsystem
from 24 MW to 160 MW, and increase the LMC of the Red Lake subsystem from

61 MW to 130 MW,

The OPA understands that near-term actions for implementing a new line to Pickle Lake
have been initiated by two proponents. Additionally, the OPA understands that Hydro
One and various customers in the Red Lake area have initfated discussions to
implement the upgrades from Dryden to Red Lake. Implementation of the new 230 kV
line to Pickle Lake and the 115 kV line upgrades from Dryden to Red Lake continue fo
be supported by the OPA.

“The August 2013 drall idenlificd (his cost us $234-271 million. This change in cost is duc o a change in
methodology tor the NPV cconomic analysis  treating avoided system generation as a benelit of gencrulion options,
rather than a cost to feansmission options (as in the 2013 drall), NPV ceonomic analvsis is an analysis ool to
campare coals over o lme horizon, and s not the sume as the lotal project cost for the option heing investipated,

14



Options for the medium to long term period
Fickle Lake Subsystem

The recommendation to build a new single-circuit 230 kV line from Dryden/ignace to
Pickle Lake in the near term would be sufficient under all forecast scenarios for the

medium to long term.
Red Lake Subsystem

Following the completion of the near-term recommendations, the 130 MW LMC is
expected to be sufficient beyond the planning period for the low and reference forecast
scenarios, and until 2030 for the high scenario as shown in Table 1. Therefore, the
near-term recommendations are expected to be sufficient o meet the needs of the Red

Lake subsystem for the long term.

As shown in Table 2, two options have been investigated for the Red Lake subsystem
to address any forecasted load in excess of 130 MW, The OPA recommends that these
options, incremental natural gas-fired generation at Red Lake and a new transmission
line, be retained as viable lang term options and re-evaluated in the next planning cyclé
(1-5 years) for this IRRP. Re-evaluating plans up to every 5 years is consistent with
QEB requirements in the TSC, DSC and the OPA license.

Ring of Fire Subsystem

There are several options for supplying the Ring of Fire subsystem depending on the
load growth scenario. The analysis indicates that the Ring of Fire subsystem can be
cost-effectively served by a 115 kV transmission connection from Pickle Lake (serving
five remote communities and mines at the Ring of Fire), if demand over the long term is
67 MW or less. If demand is reasonably certain to exceed 67 MW in the subsystem, a
230 kV transmission line utilizing an East-West corridor from Pickle Lake, or a 230 kV
transmission line utilizing a North-South corridor from either Marathon or east of Lake

Nipigon would be required, where these alternatives have approximately equal cost.
20



The 230 kV transmission options are also expected to be more cost-effective from a
societal perspective than the combined cost of developing local generation to serve the

total mining load and separately connecting remote communities to Pickle Lake.

The QOPA is aware of ongoing work for infrastructure development for the Ring of Fire.
Common infrastructure corridors serving multiple uses provide synergies for cost and
environmental approvals, and may reduce environmental impacts. The OPA therefore
recommends that development of an infrastructure corridor to the Ring of Fire should

consider the potential need for a transmission line.
Conservation Options

Recently, the OPA has received new direction® from the Minister of Energy pertaining to
the framework for conservation programs moving forward. Directives from the Minister
of Energy set conservation targets, which Local Distribution Companies (“LDC") will

plan to meet through the development of conservation plans and programs for their
service area. The spirit of this new direction is to provide more opportunity for LDCs,
communities, and industry to participate in conservation initiatives so a broader scope of
programs is expected to be tailored to the local needs of the region. For remote
communities, conservation opportunities are considered in the Remote Community

Connection Plan.

Furthermore, the following programs are available through the OPA to Aboriginal

Communities:

¢ Aboriginal Conservation Program, with the aim to provide customized
conservation services designed to help First Nation communities, including
remote and northern communities, reduce their electricity use in residential

housing, and in commercial and institutional buildings, like stores, schools and

® 2015.2020 Conservation First Framewerk (March 51, 2014), Conlinuance of the OPA's Demand Rasponse Program uncder IES0

managearment (March 31, 20714), and Industrial Acceleratar Program (July 25, 2074).
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band offices. This program will be offered for one additional year (ending
December 31, 2015) until such time as LDCs are able to develop a CDM
program which recognizes the specific requirements of on-reserve First Nation

communities as per the 2015-2020 Conservation First Framework Directive,

= Aboriginal Community Energy Plans program to support Aboriginal participation
in Ontario’s energy sector by providing up to $90,000 per community in funding
to First Nation or Métis communities for local energy planning activities, with

remote communities being eligible for an additional $5,000.

Electricity demand of the industrial sector is quite significant in this area. The Industrial
Accelerator Program (“IAP") is available to industrial customers as a means of achieving

conservation savings with financial assistance from the OPA,

Given the large component of industrial demand and number of First Nation and Métis

communities in the area, the above mentioned programs should be pursued.
Generation Options for the Medium- to Long-term Period

On May 30, 2014, the OPA closed submissions for the Northwest Ontario Request for
Information ("NW RF!"), The purpose of the NW RF| was to gather information on the
potential availability of diverse resource options in northwestern Ontario, with particular
focus on the interim period to 2020. As part of the NW RF1, the OPA received
submissions totaling over 4000 MW for the entire Northwest region. Of the over

4000 MW, a few potential projects were identified in the North of Dryden sub-region and

were consistent with the generation options investigated as part of this IRRP.

Procurement of generation is not recommended to be pursued at this time for meeting
needs in the North of Dryden sub-region. However, if a generation soiution is required
for other areas of the Northwest, local henefits of these options to the North of Dryden

sub-ragion will be re-evaluated.
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2 INTRODUCTION

2.1 The North of Dryden Sub-Region

The North of Dryden Integrated Regional Resource Plan ("IRRP™) is one of several
electricity planning initiatives that the Ontario Power Authority ("OPA”") is undertaking for
the Northwest Ontario region. Figure 4 identifies the IRRP initiatives currently being
undertaken by the OPA in the Northwest Ontario region. The North of Dryden IRRP

accounts for the demand reguirements in the North of Dryden sub-region.

The Thunder Bay IRRP, West of Thunder Bay IRRP and Greenstone-Marathaon IRRP
were initiated fall 2014, A Scoping Oufcome Assessment Qutcome Report for
northwestern Ontario, which includes the Terms of Reference for three new IRRPs, is
available on the OPA's website, consistent with Ontario Energy Board ("OEB")
requirements. The Terms of Reference for the West of Thunder Bay IRRP and the
Greenstone-Marathon IRRP include considerations for relationships with the North of
Dryden IRRP.

The North-of Dryden sub-region is a natural resource rich area in northwestern Ontario,
with existing mining, forestry, and hydroelectric generation operations, as well as
potential for substantial new resource development. Mining sector expansion, inciuding
expansion of existing mines as well as the development of new mines, is a major driver
for electricity demand growth in the area, both at mine sites and through growth in
industries that support the mining sector. Another major driver for electricity demand
growth in the area is the economic connection of remote First Nations communities
("remote communities™) to the provincial transmission grid, which are currently served

by isolated diesel generation systems.



Figure 4: Summary of Regional Planning Initiatives Underway in Northwest Ontario
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The transmission system supplying the North of Dryden sub-region is currently at
capacity, This IRRP recommends options to provide new high voltage electrical capacity
to meet near-term growth, while providing options to meet future growth as it becomes
more certain. These near-term recommendations are presented as action items for

immediate or early deployment. Options to address potential longer-term needs are also
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identified, hut the OPA does not make a recommendation on a preferred option at this
time, as the longer term stilf remains uncertain and adequate time is available to
continue to monitor the situation closely. The OPA will continue to monitor demand
growth and reevaluate longer-term options in future planning cycles for the North of
Dryden sub-region. When a decision for the longer-term is required, the OPA will make

a recommendation for solutions to be implemented.

The North of Dryden sub-region (shown in more detail in Figure 5) is contained within
First Nation Treaty areas 3, 5, 9 and the Robinson-Superior Treaty area. It also includes
portions of Region 1 and Region 2 of the Métis Nation of Ontario ("MNO"). The southern
portion of the area (as shown in Figure 5) is currently served by Ontario’s transmission
grid and is bounded by Dryden to the southwest, Red Lake to the northwest, and Pickle
Lake to the northeast. Current mining activity is mostly contained in this portion of the
area, and broadly focused around the Towns of Ear Falls, Red Lake and Pickle Lake.

The northern portion of the North of Dryden sub-region (as shown in Figure 5) is
comprised of 21 remote communities, one operating mine and the mine development
area in the Hudson Bay lowlands known as the Ring of Fire. At present, the mine north
of Pickle Lake is connected to the transmission grid by a privately owned transmission
line. There are 25 remote First Nations communities that are distant from the existing
provincial transmission system and are currently supplied electricity by local diesel
generation facilities. On August 21, 2014, an updated draft Remote Community
Connection Plan was made available on the OPA website.? The Remote Community
Connection Plan demonstrates a business case to connect 21 of 25 remote
communities that currently rely on diesel generation, to the pravincial transmission grid.
The business case is based on the avoided cost of diesel fuel. For the purpose of this
regional plan, 21 of the 25 communities are assumed to connect to Ontario's
transmission system as per the OPA’s Remate Community Connection Plan.

Communities are expected to begin connecting in the early 2020s.




Figure 5: Map of Northwest Ontario Showing the Existing Transmission System
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Distribution connected customers in the North of Dryden sub-region are served by
Hydro One’s distribution system. There are also a number of large industrial customers
that are connected directly to the transmission system in the area and served by Hydro

One’s transmission system.
2.2 Purpose and Scope of the IRRP

This regional plan assesses the near-term and medium- {o long-term electricity supply
needs of the North of Dryden sub-region and identifies the options which are available
to address these needs in a cost-effective, reliable, and timely manner. The regional

plan is intended to identify alternatives and recommended options to local customers,

[
o



proponents, and local government so development work may proceed. Proponents may
also choose to use this regional plan to support the regulatory proceedings they will
undertake to seek approval for their projects.

Regional planning for the North of Dryden sub-region began before the OEB’s
formalized regional planning process was developed as part of the Renewed Regulatory
Framework for Electricity ("RRFE"). Consequentially the North of Dryden IRRP does not
have a corresponding Scoping Assessment Outcome Report. The North of Dryden
IRRP is considered a “transition plan” as per the Planning Process Working Group
(“PPWG”) report on Regional Planning to the OEB. This version of the North of Dryden
IRRP has transitioned and aligned with OEB requirements for the IRRPs as per the
OPA’s license.

in 2010, the OPA, Hydro One and the independent Electricity System Qperator ("IESQ”)
began working together to assess the ability of the eiectricity system in the North of
Dryden sub-region to meet forecast growth over the near, medium and {ong term, and to
develop integrated plans to address needs that have been ideniified. Since beginning
this planning work, the QPA has engaged existing and potential customers in the area
to identify the size and scope of their future electricity needs in the North of Dryden sub-
region. The IESO has also completed a number of System Impact Assessments
("S1As") and feasibility studies for customers requesting additional capacity.

In addition to the regional planning requirements outlined by the CEE, the Minister of
Energy identified in the 2010 Long-Term Energy Plan (“LTEP") that the OPA would
develop plans to enable the connection of remote First Nations communities, and
identified the development of a new transmission line to Pickle Lake to be a priority
transmission project, with the scope and timing to be determined by OPA. In February
2011, the OPA received an updated Supply Mix Directive ("SMD”") from the Minister of
Energy. The updated SMD requires that the OPA develop a plan to connect remote

First Nation communities north of Pickle Lake. In Decemirer 2013, the Ministry of
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Energy released the second LTEP which reiterated that connecting remote First Nation

communities in northwestern Ontario is a priority.

Since 2009, the OPA has been working with remote First Nations communities through
the Northwestern Ontario First Nation Transmission Planning Committee
("NWOFNTPC") to identify communities that are economic to connect to the provinciai
transmission system. Through this partnership, planning is underway for connecting
most of these communities to the grid and for developing local solutions for the
remaining communities to cost-effectively reduce their reliance on diesel fueled

generation.

The North of Dryden IRRP is affected by connection of remote communities in two

primary ways:;

1. The transmission facilities serving the area must be capable of supplying the
electrical demand resulting from the connection of these remote communities:

and

2. Options for coordinating connection with mining developments, especially in the
Ring of Fire area, must be investigated in accordance with assumptions in the

Remote Community Connection Plan.

Az new information on the connection of the remote communities becomes available,
the Naorth of Dryden IRRP will be updated accordingly and consistent with the regional
planning process and PPWG report.

It should also be noted that regional plans consider overall societal costs ' in

determining the least cost options for supplying a study area. This analysis does not

mﬂncicta] costs include direct clectricity project costs associated with real incremental goods and services (capitad
cost of engineering, cquipmment cte, operating, and maintenance, fuel e1¢,), but excludes the cost of lund, (axes, and
potential Impact Benelit Apreements that may be renchied with wlTected First Nations, which proponents may be
recpuired to puy. coni’d...



consider how the allocation of costs attributable to individual customers in the area may
affect their decision to pursue the societal least cost options. The final determination of
cost allocation between parties will be determined by the appropriate regulatory process
or commercial agreement, For example, cost allocation of transmission and distribution
infrastructure is made by the OEB, benefitting customers, and/or transmitters and
distributors in the area in accordance with the rules set out in the Transmission System
Code ("TSC") and Distribution System Code ("DSC").

Other planning activities for the region will consider supply needs to the Dryden area for
supply of expected load growth in the North of Dryden sub-region. Some of the planning
and development work that is underway to ensure an adequate supply is available in
the overall Northwest region includes development work being undertaken by
NextBridge Infrastructure for an expanded East-West Tie (*EWT"), the May 30, 2014
Northwest Request for Information (*NW-RFI"), and the regional planning initiatives

summarized in Figure 4.

Lovernments (and their agencies) undertake (or mandate) projects of infrusiruclural, environmental, or health and
safely enbancement in the wider public inlerest, assessing project merit in wrms of the lonp-term return to current
and future gencrations of socicty as a whaole, using a Real Social Discount Rate (IReal “S13H7), The OPA uses a 4%
Real Social Piscount Rate Tor determining the present value of options ever the planning period.
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3 NORTH OF DRYDEN TRANSMISSION AND GENERATION
FACILITIES

Currently, electricity customers in the North of Dryden sub-region are supplied by a
single-circuit 115 kV radial transmission line ("E4D") emanating from Dryden TS and by
local hydroelectric generation. Dryden TS is a major supply station for this area, where
the voltage is stepped down from the regional 230 kV system to 115 kV to serve local

community and industrial customers as shown in Figure 6 below.

Figure 6 Existing North of Dryden Transmission System
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At Ear Falls TS, the 115 kV supply branches to the north, east, and west to supply
customers and incorporate generation in the area. Hydroelectric generation is
connected to the transmission system at Ear Falls generating station (*GS&") (17 MW Ear
Falls + 12,1 MW Lac Seul} and at Manitou Falls GS (73.1 MW). To the north of Ear
Falls, the E2R transmission line ("E2R") supplies Red Lake area mining and community
customers. East of Ear Falls, the E1C transmission line (“E1C") supplies the Town of
Pickle Lake, Cat Lake First Nation, Slate Falls First Nation, Mishkeegogamang First
Nation, as well as a mine via a privately-owned 115 kV transmission line (‘M1M").

For the purposes of this regional plan, the North of Dryden sub-region is divided into
three main subsystems, as shown in Figure 7, the Pickle Lake subsystem, the Red Lake
subsystem, and the Ring of Fire subsystem. At present, the Ring of Fire subsystem has
no transmission infrastructure and is not connected to the provincial transmission grid,
and the Pickle Lake subsystem is supplied downstream of the Red Lake subsystem
from Ear Falls via E1C.

The Pickle Lake subsystem includes all demand planned to be served by E1C at Cat
Lake CTS, Slate Falls DS, Crow River DG, as well as a mine north of Pickle Lake and
any new customers that may connect in the Pickle Lake area in the future. The Pickle
Lake subsystem also includes 10 remote communities north of Pickle Lake that are

identified to connect to Pickle Lake in the 2014 Remote Community Connection Plan.

The Red Lake subsystem includes all load and generation connected and planned to be
served by E4D and E2R, at Perrault Falls DS, Ear Falls TS, Red Lake TS, Balmer CTS,
and the six remote communities north of Red Lake that are identified as being economic
to connect to Red Lake TS in the 2014 Remote Community Connection Plan. As
mentioned previously, there is 102.2 MW of hydroelectric generation at Ear Falls GS
and Manitou Falls GS.
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Figure 7: North of Dryden Subsystems
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The Ring of Fire subsystem does not include any existing transmission facilities. The

subsystem inciudes five remote communities that are identified for connection in the
2014 Remote Community Connection Plan as well as potential future industrial

customers at the Ring of Fire mine development area.

Due to the current system configuration, when a transmission line in the North of
Dryden sub-region is forced out of service all load connected to it is lost. In the event

that E4D is removed from service, some of the North of Dryden system can be restored

[
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by islanded'" hydroelectric generation in the Ear Falls area until E4D is returned to
service. While the area is islanded from the system and supplied by local generation,
the amount of load that can supplied is limited to the available generation output.

Historically, the reliability of electricity supply to some customers in the North of Dryden
sub-region has been worse than the average for other customers in northwestern
Ontario. Specifically, customers in the Pickle Lake subsystem (currently supplied by
E1C) have experienced, on average, 14 unplanned outages per year over the past 10
years.'? This compares to an average of about three unplanned outages per year for
customers served by the other 115 kV lines in northwestern Ontario."® Planning for the
north of Dryden system includes consideration of this historical performance.

" Islanded: when one part of the system is disconnected umd operated separaiety from the rest of the Onrario
electricily system,

" 1lydro One Networks Ine. through correspondence.

"Hydra One Netwarks Inc. through correspondence,
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4 HISTORICAL ELECTRICITY DEMAND

4.1 Historical Electricity Demand

Demand for electricity in the North of Dryden sub-region is driven by a number of factors
including mining and forestry activity, as well as local community growth. Mining sector
expansion is the primary driver of growth in electricity demand in the area. The north of
Dryden area is currently winter-peaking. As shown in Figure 8, peak demand in the
North of Dryden sub-region has been growing by approximately 1.9% since 2004,
Historical demand includes only the Pickle Lake and Red Lake subsystems, since the
Ring of Fire subsystem has not yet developed heyond the five remote communities
located east of Pickle Lake. Mistorical demand figures also do not include remote
community demand, since they are not currently connected to the provincial

transmission system.

Figure 8: North of Dryden Historical Transmission Connected Demand
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Figure 9 shows that growth in electricity demand has also varied hetween the Red Lake
and Pickie Lake subsystems, with annual growth in electricity demand averaging 1.6%
in the Red Lake subsystem and 2.6% in the Pickle Lake subsystem hetween 2004 and
2012,



Figure 9: North of Dryden Historical Demand by Subsystem
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In 2012, 61 MW of capacity was allocated to customers in the Red Lake subsystem,
while 24 MW of capacity was allocated to customers supplied in the Pickle Lake
subsystem. When the foad of the remote communities in each subsystem are added to
the connected load, the total load in 2012 increases to 67 MW in the Red Lake
subsystem and 31 MW in the Pickle Lake subsystem. At present, no customers in the
Ring of Fire subsystem are connected to the provincial grid; however, the combined

gemand of the five remote communities in the subsystem was about 3 MW in 2012.

4.2 Existing Distributed Generation Resources

Distributed generation is small-scale generation sited close to load centers; it helps
supply local energy needs while at the same time contributing to meeting provincial
demand. Along with other OPA procurement processes, the introduction of the Green
Energy and Green Economy Act, 2009 and the associated development of the Feed-in
Tariff ("FIT") program have encouraged the development of distributed generation
resources in Ontario. These procurements take into consideration the system need for

generation as well as cost.

Presently, there are five contracted microFIT projects, and one contracted FIT project in

the North of Dryden sub-region. All of these projects are located in the Red Lake



subsystemn. Of these projects, four microFIT solar projects are located in Red Lake with
a total contract capacity of 35.3 kW and one microF{T solar project is in Ear Falls with a
contract capacity of 10 kW. Analysis of the ability of solar resources in the North of
Dryden sub-region to contribute to meeting local demand during the fall months has
been estimated to be 5% of contract capacity. Therefore, these units are expected to
contribute 2.5 kW to the LMC of the Red Lake subsystem. The FIT project is the Trout
Lake River FIT small hydro project, a run of river hydroelectric project near Ear Falls,
with a contract capacity of 3.75 MW™. The dependable generation level for this project
(see Appendix 10.3.2) and its contribution to the LMC of the Red Lake subsystem is
assumed to be 0 MW.™® in total, the contribution of these DG units to the LMC of the
Red Lake subsystem is expected to be 2.5 kW (0.0025 MW).

Currently, there are a number of diesel generators that provide backup/emergency
supply at mine sites, which are required for health and safety purposes. Generally,
these units are not configured for grid connection and thus are not currently available to
supply the system. Even if they were configured to connect to the grid, there may be
other limitations on their ability to reiiably supply load customers on a reguiar basis
including: their age, efficiency, level of emissions, prescribed limits in their operating
approvails and their operating and maintenance costs. These units may have some
potential to operate as short-term1 demand management resources, but given the
available information they cannot be relied upon to provide the capacity and energy
required to meet the needs of the North of Dryden sub-region. Therefore, they have not

been considered further in this regional plan.

The Request for Information for Electricity Resources in Northwestern Ontario ("NW-
RFI") was issued to better understand the availability of all potential resources in

northwest Ontario including the North of Dryden sub-region, with particular focus on the

" rprgutl Luke River G8, I a cotracted L1 smadl hydro project currently under development, with an expected
commereial operation dute of F 2015,
" T'he performance of the facility during drought conditions has not vet been determined, however, the anticipated
conlribution based on simdilar Tacilities in the area, is much less than the tolerance of the modelling software used for
this study.
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interim period to 2020, The OPA has received submissions to the NW-RFI. Generation
options in this plan have considered the relevant NW-RF} submissions. Should new

information become available it will be included at the next update of this regional plan.



5 FORECAST ELECTRICITY DEMAND

To develop the demand forecast the OPA worked with Hydro One (the transmitter and
local distribution company serving the North of Dryden sub-region), existing and
potential transmission connected industrial customers around Ear Falls, Red Lake, and
Pickle Lake ' and the Ring of Fire, municipalities, business associations, as well as

remote First Nations communities in northwest Ontario.

5.1 New Demand from Connection of Remote First Nation Communities

The findings of the Remote Community Connection Plan indicate that due to the high
and growing cost of diesel fuel as well as the high cost of operating and maintaining
remote diesel generation systems, transmission connection of up to 21 remote
communities can avoid substantial future costs of about $1 billion over 40 years and
therefore economically justifies the connection of the corresponding 21 remote
communities to the provincial transmission grid. For the purposes of this IRRP, it has
been assumed that these communities will pursue a connection and therefore includes
the demand of the corresponding remote communities in the North of Dryden IRRP
forecast. The Remote Community Connection Plan indicates that communities may
begin connecting between 2018 and 2020, following the development of-‘required
capacity in the North of Dryden sub-region transmission system.

5.2 Residential and Commercial Forecasted Demand

The OPA worked with Hydro One to establish the Residential and Commercial
component of the demand forecast in the North of Dryden sub-region. The OPA then
removed the industrial component of the load that is connected to the distribution
system to determine the forecasted residential and commercial forecasted demand.

Hydro One Distribution supplies electricity to customers at the following transformer

" Ihe lowd growih is based vn information provided to the QPA by Hydro One Networks Ine, and industrial
cuslomers in the North of Dryden subsregion. Hydro One provided information relating o exisling distribution
facilities North of Dryden; this includes existing communily loads and some industrial loads. The OPA worked with
existing and potential industrial customers o delermine their expected near and lonp-1erm electrivily needs. The
{orecust has been shared with Common Voice Morthwest’s Fnergy 1aak Vorce minong ollier inlerested stalecholders.

34



stations: Perrault Falls DS, Ear Falls DS, Red Lake TS, Crow River DS, and Slate
Falls DS. Cat L.ake CTS is owned by Cat Lake Power Utility Ltd., and is supplied by

Hydro One’s transmission system from circuit E1C.

5.3 New and Expanding Mining Projects

The majority of forecasted demand growth in the North of Dryden sub-region is
anticipated to be primarily driven by the mining sector.

Numerous projects have been proposed in the region, representing a variety of mineral
resources, stages of feasibiiity and development and potential environmental impacts.
As mining is a commodity-based industry, there is uncertainty with the timing of mining
projects, especially those that are in the relatively early stages of development. This
corresponds to uncertainty in the forecasted electrical demand for the area.
Recognizing the risk associated with uncertainty in the forecasted demand, the OPA
produced three load scenarios. The QPA produced high and low forecast scenarios to
capture the range of variability in future electrical demand and a reference forecast to

reflect a likely scenario of future demand based on the information presently available.

Through engagement with the mining companiés, mining associations and other
stakeholders in the region, and by reviewing available technical documents produced by
the mining companies regarding their proposed projects, the QPA categorized projects
according to the likelihood that they will be developed within their proposed timelines.

The projects have heen categorized based on several factors, including:

v Stage of development (e.g. under construction, undergoing an Environmental
Assessment ("EA”), still in exploration, etc))

« Financial feasibility (e.g. results of publically available economic assessments)

o Potential environmental impacts

o Existing infrastructure and accessibility

¢« Global markets (e.g. commodity prices, customers and demand)

Figure 10 shows the forecast range over the planning period.



Figure 10: North of Dryden sub-region Net Demand Forecast
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The following descriptions provide the scope of regional activity under the three

scenarios,

5.4 Reference Scenario Demand Forecast

Under this scenario, it is assumed that projects currently under construction will be
completed and commissioned on schedule. It is assumed that projects with high grade
mineral deposits and positive economic assessments will be developed by the timelines
specified in their project descriptions with relatively high probability. Projects with
potential for extensive environmental impacts are assumed to be unlikely to proceed in
the near term as well as projects which are still in the exploration phase. Furthermore,
the reference scenario assumes that modest electrical demand driven by the mining

sector in the Ring of Fire area is likely to appear before 2024,
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5.5 Low Scenario Demand Forecast

This scenario assumes only the most mature and developed projects (e.g. currently
under construction or applying for a leave to construct) are likely to be developed before
20241t is assumed that other projects with a positive economic assessment will be fully
developed with a 50% probability. Early stage exploration projects and projects with
marginal economics or environmental, infrastructure and/or accessibility hurdles are

assumed to not be developed. This scenario also assumes the Ring of Fire will not be
developed hefore 2034,
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Figure 12: Low Demand Forecast for North of Dryden Subsystems
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5.6 High Scenario Demand Forecast

Under the high scenario, most proposed projects are considered likely to be developed

and commissioned in the near term. This scenario assumaes sufficiently high commodity

prices will provide financial feasibility to many projects that may otherwise be

considered marginat or uneconamic. The high scenario also assumes an extensive,

near- to medium-term build out of the Ring of Fire area, and that multiple mines will be

operating in the region by 2020. The expansion of the mining sector is assumed to

result in additionat expansion of the residential sector in the region, which is also

captured in this scenarig.




Figure 13: High Demand Forecast for North of Dryden Subsystems
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The QPA will continue to monitor electricity demand growth and work with existing and
potential customers to maintain up to date electrical demand forecasts for the area, This
information will he used to develop regular updates to the North of Dryden IRRP as per

the formalized QEB Regional Planning Process.

5.7 North of Dryden Sub-Region Net Electricity Demand

A summary of the net demand forecast scenarios for the North of Dryden sub-region is

presented in Table 3.
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7 Source: DPA developed torecast os deseribed above. Also includes forceasted valucs provided Ty Thydoe Cine,
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Table 3: Detailed Net Demand Forecast’

NET FORECAST [MW] e o o
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6 NEEDS IN THE NORTH OF DRYDEN SUB-REGION

Planning for the reliable supply of electricity requires anticipating potential equipment
outages before they occur and designing a power system that limits the impacts to
consumers, based on good utility practices as outlined in the OEB's TSC. This is
accomplished through the application of planning criteria. in Ontario, the criteria for
planning the transmission system are specified in the IESO's Ontario Resource and

Transmission Assessment Criteria ("ORTAC™)"™,

In accordance with ORTAC, the transmission system shall have sufficient capability
under peak demand conditions to withstand specific outages while keeping voltages,
and equipment loading within applicable limits. The maximum demand that can be
supplied by an electricity system in a defined area is known as the load meeting
capability (“LMC") of that area. Where an area is served by a single transmission line
and local generation, the LMC is determined as the capability of the transmission line
during normal operation, with the dependable level of lacal generation respecting the
loss of the largest generating unit. if the area is served by a single transmission line
without local generation, the LMC is determined as the capability of the transmission
line during normat operation since the loss of the single line will result in the total loss of
all connected load. The following factors are considered when determining the LMC of a

transmission system serving an area:
¢ the configuration of the system;

» the capabilities of individual elements comprising the system, for the north of

Dryden system, this includes the limits of the transmission lines and the

19

dependable levels of hydroelectric generation; ™ and

* hitpy/Awww, ieso.ca/imaweb/pubs/marketadmin/imo req 8041 transmissiongssessmentoriteriapdl

" the dependable fevel of the exisling run of river hydrocleviric gencration (that is available during drought water
Mow condilions) s assumed o be available. Netails regarding the method for determining, the dependable level of
hydraelectric and ather renewable generation sesources [or the IRRP are provided in Appendix 10.3.2, Drought
conditions are expected (o oceur aboul one yeur in every 10 yeurs and can persist [or several months at a time, when
walcrshedy are ut their lowest levels in the late summoer, fall and carly winter montha.
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» the distribution of dermand in the area being supplied.

In general, the greater the distance a given electrical load is located from the inter-
regional transmission system (bulk system) supply point (Dryden and/or Marathon or
east of Nipigon), the lower the LMC of the system will be. This is due to losses and the

need to maintain system voltages within criteria.

6.1 Capability of the Existing North of Dryden System to Supply

Forecast Electricity Demand

At present the entire North of Dryden system is supplied from Dryden TS (via E4D) and
supported by hydroelectric generation at Ear Falls. The application of ORTAC to the
115 kV transmission system serving the North of Dryden results in an LMC of 85 MW,
based on the current line ratings and avaiiable dependable hydroelectric generation
resources in the Ear Falls area. Existing customers have been allocated 85 MW of
capacity on the system and thus the area has reached its capacity limit or LMC., Of this
LMC, 24 MW is allocated to the Pickle Lake subsystem and the remaining 61 MW
serves the Red Lake subsystem. Mining load in the Ring of Fire subsystem has yet to
develop, and the“five remote communities in the subsystem are currently supptied by
isolated diesel generation. Since the Remote Community Connection Plan identifies that
it is economic to connect these communities and there is currently no transmission
system serving the Ring of Fire subsystem, the corresponding LMC of the existing

provincial power system is 0 MW.

For new customer load to be connected and served in any of the subsystems, additional
supply capacity is required. The new capacity needed in order to meet forecast demand
growth as provided by Hydro One Distribution, existing and future industrial customers,
and the Remote Comnunity Connection Plan (net of planned conservation), is

summarized in Table 4 beiow,
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Table 4: Summary of Capacity Needs to Meet the Net Demand Forecast for each Subsystem
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There is a near-term (present to 2018) need for additional capacity {incremental LMC) in
each subsystem, The summary of capacity needs indicates that there will be need for
18 MW and up to 20 MW in the Pickle Lake subsystem, 30 MW in the Red Lake

subsystem and 22 MW in the Ring of Fire subsystem in the near term.

The majority of forecast demand growth for the North of Dryden sub-region is expected
to occur in the medium-term period between 2019 and 2023. This is the period when
remote communities and most new mines are expected to connect their load to the
system. The long term is characterized by steadily increasing demand over the
remainder of the forecast period (2024 to 2033).

In the medium term, capacity needs in the Pickle Lake subsystem are forecast to be
28 MW and up to 36 MW, and up to 59 MW by the end of the planning period in 2033.
in the Red Lake subsystem needs are forecast to be 44 MYV and up to 62 MW in the
medium term, and up to 75 MW by the end of the planning period in 2033.

The capacity need for the Ring of Fire subsystem, which includes potential mines at the
Ring of Fire and the connection of five remote communities east of Pickle Lake, is
driven by when and if mines connect to the fransmission system. If the mines do not
connect, then only the demand of the five remote communities will need to be supplied
by the system. This is forecast to be 4 MW at the time of connection and up to 7 MW by
the end of the planning period in 2033, If the potential Ring of Fire area mines that are
considered in the load forecast develop, the capacity need for the Ring of Fire

subsystemn is forecast to be up to 73 MW by the end of the planning period.

The near-, medium- and long-term capacily needs of each subsystem are summarized

in Table 5 below.



Table 5; Summary of Incremental Capacity Needs by Subsystem?”

Subsystem | Near-term Capacity Needs | Medium-term Capacity Neads Long-term Capacity Neads
{Fresont to 2018 in MW) {2019-2023 in MW) {2024-2033 tn MW}
bigh | Referance | Low | HMigh | Referance Low High Reference Low

Pickie Lake 20 e s | 1 28 17 59 | 47 11

RedLake | 30 30 20 62 44 36 75 48 39

Ring of Firo 22 22 4 87 27 5 73 29 7

M inghudes LME required W supply remoete communiles il are coonenis o connecl,
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6.2 Interdependence hetween Subhsystems

Due to the existing connection of the Pickle Lake subsystem to the Red Lake
subsystem at Ear Falls, there is an existing interdependency between these
subsystems. dentifying the interrelationships between subsystems is necessary
because the supplying subsystem will need to have sufficient capacity to serve the
needs of both subsystems. if the Pickle Lake subsystem is supplied completely by a
new dedicated transmission connection, then it would be possible (and advantageous
during drought conditions} to open the connection between Pickle Lake and Ear Falls
{on E1C) and remove this interdependency.

Further, if the Pickle Lake subsystem has sufficient capacity in the future and the Ring
of Fire subsystem is connected to Pickle Lake, then a new interdependency between
the Pickle Lake and Ring of Fire subsystems would be created. These relationships are
highlighted on the map below in Figure 14, which shows the amount of load in the
dependent subsystem that is or would be served from the supplying subsystem. The
ultimate capacity needed in the Red Lake and Pickle Lake subsystems will depend on
the how the Pickle Lake and Ring of Fire subsystems are supplied in the future.



Figure 14: North of Dryden Subsystems and Points of Intersection
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7 OPTIONS AND ALTERNATIVE DEVELOPMENT

This section identifies and evaluates options for developing integrated solutions that
meet the needs identified in Section 6. Options applicable for all subsystems are
described first, subsystem-specific options are then discussed. The options for the
Pickle Lake subsystem are then evaluated,? followed by those of the Red Lake
subsystem and the Ring of Fire subsystem. The options for addressing the needs of the
Narth of Dryden sub-region are divided into those that can meet near-term needs
(present-2018) and those which can meet the medium- and long-term needs (2019-
2033) for each subsystem. Technically viable options are identified and evaluated in the
context of their ability to meet the needs of each subsystem based on cost,* ability to

meef reliability criteria, incremental capacity enabled, and in-service date.

7.1 Conservation, Renewable and Distributed Generation

Cppoctunities for Curther Cogt Ffifective Conservation in the Noveh of Dryden sub-

region

Conservation is important in managing the demand in the North of Dryden sub-region,
However, the high levels of load growth anticipated for the sub-region, resulting from
connection of new industrial customers and the remote communities require the
incorporation of supply-side solutions such as new transmission, distribution and/or
generation facilities in the near term. New industriai facilities are assumed to install
refatively efficient equipment from the beginning given the inherent economic benefits

and the improved codes and standards.

Pl g . . i T d O R . gL _ ) i [y . . I
The Piclle 1.alee subsysten js assessed first becuuse of its interdependence with both Red Lake and Ring of Fire
subsystems, Decisions {or serving the Pickle Lake subsystem will impact the eapacity needs for the Wed [ake
subsystem and available options for the Ring of Vire subaystem.
W - . . . . s
Fhe: casts represented Toohia sepo aes ioerermential W costy ral waoudd Bave othenwise been incaned for the overad] Ontario power system
generation capaenty necds The Ontara eleetvieily system will veqoire incrememtal genceation capadcily 1o aliably serve all Onlio costomers
during peak demand petieds by aboul 2018, Genecalion cesvuzees develuped i the Moith ol Dryden sub-region woeuld contribute to meetmg thas
povinetal oced, Cost for generation i the Norh ol Dryden weew is represented as the incrementad eost above the feast-cost generahon aption tor
Lntano. Detanls of costimg methodology ean be thund i Appendis 104
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The QPA evaluates, measures and verifies ("EM&V") conservation program savings.
Moving forward, the OPA will continue to monitor conservation achievement in the North
of Dryden sub-region and look for opportunities for further cost effective conservation to

address supply capacity needs of the area over the medium and long term,

in Achieving Balance: Ontario’s Long-Term Energy Plan ("LTEP 2013"), the government
established a provinciat Conservation and Demand Management (“CDM") target of

30 TWh in 2032, To assist the government in achieving this target, LTEP 2013 aiso
committed to establishing a new six-year Conservation First Framework beginning in
January 2015, Meeting these targets was included in establishing the needs described
in Section 6. These targets apply to currently grid-connected communities and
customers. The Conservation included in the net demand forecast for each subsystem
is provided in Table 6 below. For remote communities, conservation opportunities are

considered in more detail in the Remote Community Connection Plan.

Table 6: Forecasted Conservation Savings in North of Dryden Sub-Region

2014 2019 2024 2029 2033
Pickle Lake Subsystem 0.1 MW 0.5 MW 1.2 MW 2.0 MW 2.6 MW
Red Laka Subsystem 0.2 MW 1.1 MW 2.6 MW 4.0 MW 5.3 MW
Ring of Fire Subsystem | 0.0MW | 02MW | 04MW | 0.7MW | 0.9MW

It is anticipated that the energy efficiency savings identified in Table &6 above will be
achieved mainly through measures aimed at the current load base and the load added
through connection of the remote communities. The 9 MW in reduced peak demand
represents about a 7% reduction of load in this area. The additional mining load is
expected to be built using current codes and standards and will be operating at better
energy efficiency compared to older facilities. Thus it is not anticipated that the new
mining load will be able to contribute much mare to energy efficiency programs.
Conservation forecast in the region is derived from the provincial target and is
consistent with LTEP 2013.



Given the anticipated electricity demand growth, there are opportunities in the medium
to long term for proponents {0 pursue conservation savings. The following tools and

programs could be used to achieve conservation savings in the sub-region.

Recently, the OPA has received direction from the Minister of Energy pertaining to the

23

framework for Conservation programs< moving forward:

1. 2015-2020 Conservation First Frameworl (March 31, 2074); To remain on track
to achieve Ontario’s 2013 LTEP CDM target, it is forecasted that 7 TWh needs to
be achieved between 2015 and 2020 through Distributer CDM programs enabled
by the Conservation First Framework. In addition, transmission-connected
customers will continue to have access to OPA CDM programs. The OPA is
directed to coordinate, support and fund the delivery of CDM programs through
Distributors to achieve a total of 7 TWh of reductions in electricity consumption
hetween January 1, 2015 and December 31, 2020.

2. Continuance of the OPA’s Demand Response Program under IESO
management (March 31, 2014). In LTEP 2013, Ontario signaled that
responsibility for existing demand response ("DR”) initiatives and introduction of
new DR initiatives will be transferred from the OPA to the {ESO.

3. Industrial Accelerator Program (July 25, 2014): The 5-year Industrial Accelerator
Program (tAP") established through the March 4, 2010 ministerial direction, will
conclude on June 23, 2015. The Minister has directed the OFPA to deliver the 1AP
for the period commencing June 23, 2015 through December 31, 2020, with a
CDM target of 1.7 TWh for the period.

The spirit of the directive is to provide more opportunity for Local Distribution

Companies ("LDCs"), industry, and communities to participate in conservation initiatives

Ihe current framework for Conservation pregrams does nol upply 1o remote communitics. These communitics are
anticiputed for conneclion post-2020, which is the end ol the existing [ramework.
54



50 a broader scope of programs is expected to be tailored to the local needs of the

region.

Each LDC will develop their conservation plans and programs to demonstrate. In
assisting LDCs, the OPA has faunched an online Tool Kit to provide LDCs with the
information and planning resources needed to design an effective CDM plan to serve
their customers. One of these resources is the Regional Achievable Potentiatl Calculator
which assisis the utilities in estimating potential Conservation savings in their service
regions. Use of this tool can also achieve an understanding of the potential for further

conservation specific to the North of Dryden sub-region.

The |AP is available to industrial customers as a means of achieving conservation
savings with financial assistance from the OPA. Given that electricity demand of the
industrial sector is significant in the area, this could be a good opportunity for
conservation in the sub-region. Also, the IAP program expanded the eligibility to allow
commercial and institutional customers. These customers can be directly connected 1o

the grid or connected via an LDC.
Furthermore, the following programs are available to Aboriginal Communities;

« Aboriginal Conservation Program, with the aim fo provide customized
conservation services designed to help First Nation communities, including
remote and northern communities, reduce their electricity use in residential
housing, and in commercial and institutional buildings, like stores, schools and
band offices. This program will be offered for one additionai year {ending
December 31, 2015) until such time as LDCs are able to develop a CODM
program which recognizes the specific requirements of on-reserve First Nation

communities as per the 2015-2020 Conservation First Framework Directive.

« Aboriginalt Community Energy Plans program to support Aberiginal participation

in Ontario’s energy sector by providing up to $90,000 per community in funding
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to First Nation or Métis communities for local energy planning activities, with

remote communities heing eligible for an additionai $5,000,

Opportunitics for Renewabie and Digtrittuted Gengration in the North of Divden

sub-region

A high level assessment of the cost of renewable and distributed generation resources
to meet the capacity needs of the North of Dryden sub-region was completed,
estimating the dependable capacity of hydroelectric (run of river), wind, and solar
resources, Dependable capacity refers to the portion of the total installed capacity that
can be relied upon to meet local or system peak capacity needs. This refers to 98-
percentile cutput. Based on the dependable capacity, costs were developed for these
renewable resources. Based on the cost of other local generation and transmission
options that are discussed in the following sub-sections, run of river hydroelectric, wind,
and solar are not cost effective solutions for meeting the needs of the North of Dryden

sub-region in the near and medium-term periods.,

Details of these alternative generation résources are provided in Appendix 10.3.2 and

summarized below in Table 7.

Table 7: Summary of Alternative Generation Options

' Resource Type | Dependable | Capital Cost per MW of | Levelized Unit | Development
Capacity Depandahblae Capacity Enargy Cost™ Duration
Hydroalectric 15-30% $16 M-$66 M /MW $6G-$110/MWn | 5to 10 Years
(Run of River)
Intermittent 5-28% $7.5 M -5100M /MW $80-5400/MWh 3 Years
Renewables

While run of river hydroelectric or renewable resources are not cost-effective to meet
the North of Dryden sub-region peak capacity needs, there may be opportunity for

proponents to develop such projects for broader Ontario supply needs in accordance

“ Levelized Unit Fnergy Cost (LURC) is a method o compare clectricity system resources on a $/MWh hasis,
comsidering the costs incurred {capital, ixed, vaciable, fuel, etc.) and the prodoction of energy over Gie liletime of
the resource, discounled sppropriulely. LUEC assumes (hat all coergy generated can be delivered without
TANSMIsSsion constraints.
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with renewable policy objectives for the provincial supply mix as set in the 2013 LTEP.
Additicnally, the connection of remote communities may provide the opportunity to

explore development opportunities in the far north, in the longer term.

The remainder of Section 7 will assess the generation and transmission options that can

cost effectively meet the identified capacity needs of the North of Dryden sub-region.

7.2 Summary of Recommended and Assessed Options for Meeting
Pickle Lake Subsystem Needs

Based on the following analysis, the OPA reccmmends that a new 230 kV single circuit
line to Pickle Lake be built as soon as possible in order to meet the needs of the Pickle
Lake subsystem. Building the new line to 230 kV standards is the most economic option
to meet the reference forecast scenario, which is regarded as the most-iikely scenario.
A line built to 230 kV standards also mitigates the long-term risk associated with higher
forecasted demand scenarios and maintains the flexibility to supply the Ring of Fire
mining development from Pickle Lake. The OPA also recommends that circuit E1C be
opened at Ear Falls as an operational measure when the local system is capacity
constrained. This operational measure maximizes the capability of the transmission
system in the area, resulting in incremental LMC to the Red Lake subsystem. The
capacity constraint is expected to occur during high demand periods coincident with

drought hydroelectric conditions.
The following section summarizes the analysis and comparison of options.

Within the context of the North of Dryden IRRP, the Pickle Lake subsystem is assessed
first because of its interdependence with both the Red Lake subsystem and the Ring of
Fire subsystem as discussed in Section 5.2. Decisions made for serving the Pickle Lake
subsystem will impact the capacity needs for the Red Lake subsystem at Ear Falls TS

and the options for serving the Ring of Fire subsystem.



As mentioned previously, the Pickle Lake subsystem is currently supplied by the 115 kV

line E1C from Ear Falls TS and the subsystem has reached its LMC. The forecasted

near-term growth and medium- to long-term growth cannot be met by the existing

system and other supply options are required. Identified needs for the Pickle Lake

subsystem are summarized in Table 8, below.

Tahle 8: Needs for Pickle Lake Subsystem

Timing

Needs

Required Load Meeting Capabtlity [MW]

Low Reference High

Near term
{Present-2018)

Near term Total 1:

Supply Mining ared Comrmunity Doemand
i the Pickle Lake Subsystem, and
Supply 1he 5 Communitics in the Ring of
Fires Subsyslem

43 46 48

Near term Total 2:
Supply Mining and Community Demand
in the Pickle Lake Subsystemn and in the

Ring of Fire Subsystemn

43 64 66

Medium and
long term
(2018-2033)

Medium and long term Total 1:;

supply Mining and Communily Demand
i the Pickle Lake Subsystem, and
Supply the 5 Communifies in the Ring of

Fire Subsysfem

Medium and IOﬂg term TotaIZ .

Supply Mining and Cammuonily Demand
i the Prekle Iake Subsystem and in the
Ring of Fire Subsystem

48 78 90

48 100 156

The following generation and transmission options have heen identified to fully or

partially meet these needs.




r__'!'_@_g_l@_.g;mﬁqmmary of Options to Meet the Needs for Pickle Lake Sl.lbs\,rstt&:m25

Options ‘Capital PV Incremental Load PV Unit Cost of
Cost Option Meeting Utilized Capacity
Cost Capability [MW] _ |
CNG Generation at Pickle F13zm $294 M 54 £5.44 MMW
LakeZG,ZT
115 kV §ine to Pickls Lake?® {7
F126 M 80 M 18 + 35 F1.31 M/IMWY
230 KV fine to Pickle Lake' $167M | $106 M
54 + 35 $1.07 M/IMW
Pre-build 230 kV line to Pickle | T
Lake,
Stage 1 operate at 115 ke 3156 M $98 M 46 + 35 $1.08 MIMW
Stage 2: upgrade to 230 kY F14 M 35 M 114 $0.63 M/MW

The 115 kV transmission line option would not be adequate to meet the needs of the

Pickle Lake subsystemn, with or without the Ring of Fire mining load supplied from Pickle

Lake under the reference scenario forecasted load. The reference scenario forecast is

considerad the most likely scenario. The only scenario assessed that the 115 kV

transmission line option would be adequate for the long term is the low scenario. The

reference and high scenarios with and without the Ring of Fire mining load supplied

from Pickle Lake would require a new 230 kV line.

Based on the following factors, the OPA recommends that a single circuit 230 kV line be

developed as soon as possible:

« There is currently insufficient capacity to supply existing electrical demand; and

= A 115 kV line is insufficient to meet the reference scenario forecast demand,
which is considered most likely, and therefore there is material risk in not meeting
the long-term demand of the Pickle Lake subsystem with a 115 kV line; and

¥ Deseription ol the melhod for caleulating costs is provided in Appendix £0.7.1 and 0. Note all eosts include

reetive compensation required to meet stated TV,

*Requires continued supply of 24 MW of load via BT from Bar Falls 1S
" Generstion coukd be developed in 2-3 years
# Pransmission options cannol be developed befare 2016
35 MW are in the Red T.ake subsystem. System is valtage limited and can reach a higher EMC wilh additional
reacitve compensation. Costing does pot include rewctive compensation required o supply Ring of Fire.
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« A 230 kVline to Pickle Lake is required to preserve the option of supplying the
Ring of Fire utilizing an East-West corridor; and

+ An East-West infrastructure corridor to the Ring of Fire cantinues to be a viable
pption being considered by mining developers.

Decisions made regarding a comman infrastructure corridor (e.g. transportation, etc.) to

the Ring of Fire should be monitored and reflected in updates to this IRRP.

7.2.1 Discussion of Options to Meet the Needs of the Pickle Lake Subsystem

Both generation and transmission options are considered for meeting the needs of the
Pickle Lake subsystem. in developing these options, the economic connection of
remote communities and maintaining supply options to the Ring of Fire are key planning

factors.

The five remote communities in the Ring of Fire subsystem have been determined to be
economic to connect in accordance with the conclusions of the Remote Community
Connection Plan. The lowest cost transmission connection option for the five remote
communities in the Ring of Fire subsystem, independent of the Ring of Fire mines, is to
connect to Pickle Lake. Therefore, for the purposes of the IRRP, sufficient capacity
would need to be made available in the Pickle Lake subsystem to connect up to five
remote communities in the Ring of Fire subsystem as a minimum. Given the uncertainty
around other infrastructure development plans for the Ring of Fire area, there is also
long-term value in maintaining the option for Ring of Fire mines to connect at Pickle
Lake. This connection could be realized utilizing an East-West multi-use corridor, which
is being promoted by some mining developers in the area. Details are discussed in the

following sections.

7.2.1.1 Reference Scenario Options Analysis for Pickle Lake Subsysicm and
Connection of Communifies in the Ring of Fire Subsystem

From Table 8, this scenario requires an LMC of 46 MW far the near term, and 78 MW

for the medium and long term.
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Goencrotion Options

There is no existing supply of natural gas in the Pickle Lake subsystem and the OPA is
not aware of any plan to expand natural gas pipeline service to Pickle Lake. However,
generators fueled by Compressed Natural Gas ("CNG") could be developed in the
Pickle Lake area, as CNG could be produced and transported from the TransCanada
Fipelines Limited ("TCPL" or “TransCanada") mainline near ignace to Pickle Lake along
Highway 599 and beyond as needed. The cost of developing a CNG preduction facility
at Ignace and transporting CNG from Ignace to Pickle Lake is significant and results in a
much higher delivered cost of natural gas than in areas that are served by natural gas
pipelines, such as Red Lake. To minimize generation costs in this option, it is assumed
that the Pickle Lake subsystem will remain connected to Ear Falls TS and 24 MW of
load in the Pickle Lake subsystem will continue to be served from Ear Falls TS,

The remaining 22 MW of LMC for the near term and 34 MW of LMC for the medium and
long term (which includes the remote communities in the Ring of Fire subsystem), would

be served by CNG fueled generation at Pickle Lake.

To make available 22 MW of incremental LMC in the Pickle Lake subsystem wih local
generation, a total installed generation capacity of 47.5 MW would be required with a
maximum unit size of 9.5 MW (i.e. 5x9.5 MW). Similarly, to make available 54 MW of
incremental LMC in the Pickle Lake subsystem with local generation, a total installed
generation capacity of 76 MW would be required with a maximum unit size of 3.5 MW
(i.e. Bx8.0 MW).

This arrangement of units would ensure that load could be supplied with up to two units
unavailable by either forced or planned outages, while maintatning flows on E1C and at
Ear Falls TS within thermal and voltage limits consistent with requirements outlined in
ORTAC. Table 10 summarizes the gas generation capacity required and the increase in
the Pickle Lake LMC it will provide.
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Option Ineremental LMC Pickle Lake Near term Medium and Long
[MW] Subsystem Reference term Reference
LMC [MW] Forecast Forecast
Demand® [MW] Demand™ [MW]
Mear term; 28.5 R2.45 46 78
47.5 MW CNG
Generation at Pickle
Laked'{
Medium and Long 57 81 48 78
term
76 MW CNG
Generation at Pickle
Lake®

The cost (summarized in Table 11) of supplying the growth needs of the Pickle Lake

subsystem with CNG fueled generation includes any additional required voltage control

devices at Pickle Lake.

Table 11: Costs and Timing for Generation Qption

Total PV During
Planning Period |

Option Time to Capital Cost
Complete
47.5 MW CNG Generalion | 1-2 Years 75 M
’_at Pickle Lake R .
76 MW CNG Generation | 1-2 Years | $132M
at Pickle Lake™

158

PV Unit Cost of
Utilized Capacity
$6.59 M/MW

8204 M

544 M/MW

Generation resources in the Pickle Lake subsystem would be operated to serve local

dernand in the Pickle Lake subsystemn in the event that load exceeds 24 MW and would

likely not be dispatched in the Ontarioc market for supplying provincial system load due

to relatively high cost of operation. At present the Ontario system has sufficient

generation capacity to meet system peak and energy needs; however, by 2018 a need

for additional peak capacity is forecasted. Local generation at Pickle Lake would serve

demand that would otherwise be served by generation somewhere else in the system

and would help to offset some of this Ontario system need.

Prawsimission Gpiions

:“" Ineludes demand for Ring of Fire remote communitics (7 MW).
_” Requires continnead supply of 24 MW of load via E1C from Bar Falls s,

At .
Size 15 cumulative,




The OPA has identified three transmission options for reinforcing the supply to the

Pickle Lake area.
The transmission options are:

1. Anew 115 kV single circuit line tapping the 115 kV line 29M1 near Valora with an in-
line breaker on the tap line and terminating at Crow River DS in Pickle Lake.

2. A new 230 kV single circuit line tapping D26A east of Dryden with an in-line breaker
on the tap line and running to Pickle Lake terminating at Crow RiverDS oranew TS
in the Pickle Lake area with a new 230/115 kV autotransformer.

3. A new single circuit line pre-built to 230 kV standards (230 kV structures, and
hardware) and initially operated at 115 kV by connecting it to M2D on the 115 kV
system near Dryden with an in-line breaker on the tap line. When additional capacity
is required the line would be operated at 230 kV by re-terminating on the 230 kV
system near Dryden (D26A) and a 230/115 kV autotransformer would be instafled at
Pickle Lake.

The 230 kV line options, Options 2 or 3, are capable of supplying the reference
scenario forecasted demand for the Pickle Lake subsystem including the five remote
communities in the Ring of Fire subsystem until the end of the planning period.

The 115 kV line option is caadi:)able of supplying the Pickle Lake subsystem, including the
five remote communities in the Ring of Fire subsystem up to a demand of 70 MW,
which is the LMC of the option. This corresponds to year 2030 for the reference
scenario forecasted demand.

By opening E1C at Ear Falls TS, the Red Lake subsystem no longer supplies the Pickle
Lake subsystem. Under this arrangement the capacity that was allocated to the Pickle
Lake subsystem (24 MW, which corresponds to 35 MW at Ear Falls due to losses), is
offloaded. In other wards, a new line to Pickle Lake also provides 35 MW of incremental
LMC to the Red Lake subsystem. This occurs because the new line would serve the

enfire load along E1C. This benefit must be accounted for in the analysis.
Details of these options have heen summarized in Table 12 and Table 13 bhelow.
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Table 12: Capacity of Transmission Options

upgrade to 230
kv

*Includes demand for Rmg of Fire remote communitics (7 MW,
M . ; .
Frapgimission ophons cannol be developed before 2016,

kx

Upgeade cotmpleted o 200% whe Hhree Ring of Pire mines are (orecist 1o be opemlmg

Transmission | Incremental | Incremental Total Fickie Lako Pickia { ake Fickle Lake

Options LMC for LMC far Incremental Subgystem Subsystem Near Subsystam
Pickls Lake { Red Lake LIC far Load Meeting | term Reference | Medlum and Long
Subsystem | Subsystem | Option [MW] Capability Forecast term Reference

[MW] MW [MW] Demand® [MW] Forecast
NN N o Damand™ [MW]

115 kV line o 46 kH] 31 70 46 78

Pickla Lake™

230 kV Tine: fo 136 an 174 B L R 46 78

Picklc Lake™

Fro-build 230 B

4% iine‘_ o Plckle

i.ake™

Stage 1:

operate at 115 46 i3 6% 0 46 78

kv

Stage 2:

138 35 171 160
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To serve the forecasted electrical demand of the reference scenario to the end of the
planning period, without any additional investments, transmission options 2 or 3, a new

230 KV single circuit line to Pickle Lake would be required.

Transmission Option 1, a 115 kV single circuit line to Pickle Lake is insufficient to meet
the identified needs of the Pickle Lake subsystem, including connection of up to five
remote communities in the Ring of Fire subsystem, for the reference forecast scenario
beyond 2030. The reference forecast scenario load exceeds the LMC of a 115 kV single

circuit line by 8 MW at the end of the planning period, in 2033,

The OPA recommends that the new line be operated at 230 kV from the onset.
Deferring 230 kV operation to when the incremental capacity is required for load supply
Is not expected to incur any cost savings relative to initially operating at 230 kV. This is
due to the fact that some additional voltage control equipment required for 115 kV
operation woutd no longer be required after converting the line to 230 kV operation. This

results in a stranded cost which is approximately equal to the deferral value.

Transmission Option 3 is the development of a 230 kV line that is staged to provide
additional capacity with deferrat of some capital cost tc when and if the capacity is
needed. This would be done by pre-huilding the line to 230 kV specifications but initialty
operating it at 115 kV. When additional capacity is required the line would be
reterminated on the bulk 230 kV system on circuit D26A and a 230/115 kV
autotransformer would be installed either at Crow River DS or at a new TS in Pickle
Lake. As indicated above, this option is not expected to result in any relative savings
compared to Transmission Option 2.

In order to properly compare costs of transmission options (which also provide
incremental capacity to the Red Lake subsystem) to generation options (which do not
provide incremental capacity to the Red Lake subsystem) the unit costs consider the

total incremental LMC for both the Pickle Lake and Red Lake subsystems that is made



available by the option. Table 13 provides a summary of costs and timing for these

options.

Table 13: Costs and Timing of Transmission Qptions

Time to Capital Total PV During | PV Unit Cost of |

Complete Cost Planning Period |  Utilized Capacity
115 kV line to Pickle Lake Not technically feasible
230 kV line to Pickle Lake 3-5 Years $167 M $106 M O S1.07 MIMW
Pre-build 230 kV linete | | | 77
Rickle Lake
Stage 1; cperate at 115 kV 3-5Years 55 M $98 M $1.08 M/MW
Stage 2: upgrade to 230 kV™ | 1-2 Years $14 M $5 M $0.63 M/MW

From the above tables, the following conclusions can be made for the forecasted load
under the reference scenario with the Ring of Fire subsystem communities supplied
from Pickle Lake:

1. Aline built to 115 kV standards would be insufficient to meet the medijum- and
long-term need,

2. Aline pre-built to 230 kV standards with staged 115 kV and 230 kV operation is
approximately as cost effective as initially operating at 230 kV, While cost is the
same, initially operating at 115 kV will require the installation of voltage control
devices that will no longer be useful when the line operates at 230 kV.

3. Aline built and initially operated at 230 kV is also a cost effective option that
meets the medium- and long-term need, and will not result in stranding of
transmission devices. This is the recommended solution option.

7.2.1.2 Reference Scenario Options Analysis for Pickle Lake Subsystem and
Connection of Mines and Communities in the Ring of Fire Subsystem

to Pickle Lake

The Ring of Fire subsystem reference forecasted foad from mines and communities is
22 MW in the near term and 29 MW in the medium and long term. Options to supply the
Ring of Fire subsystem mines include on-sile generation consistent with the
Environmental Assessment cases for the mining developments, as well as building a

new transmission line utilizing a North-South corridor and originating from either

" Upgrade assumed to be completed in 2023 when three Ring of IFire mines are forecast (o be operating.
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Marathon or east of Nipigon, or utilizing an East-West corridor originating from Pickle
Lake. Detailed analysis of these options is included in 7.4. As indicated in 6.2, if the
Ring of Fire subsystem is supplied from Pickle Lake utilizing an East-VWest corridor,
interdependency between the Pickle Lake subsystem and the Ring of Fire subsystem is

introduced,

The following assesses the requirements for supply to the Pickle Lake subsystem under
the reference forecast scenario if the mines and communities in the Ring of Fire
subsystem are supplied from Pickle Lake. The corresponding LMC required for the
Pickle Lake subsystem under this reference scenario is 64 MW in the near term and
100 MW in the medium and long term as indicated by the reference scenario “Tofal 2" in
Table 8.

Generalion Gptians

Generation options from the Pickle Lake subsystem to supply Ring of Fire mining load
were screened out as they are less cost effective than self-generation options at the
mining sites within the Ring of Fire subsystem to supply Ring of Fire mining load {which
is investigated in 7.4). Therefore, only transmission options are investigated for this

scenaria.
Tronsmission Options

The LMC and costs for the respective transntission options are repeated below:
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Table 14: Capacity of Transmission Qptions

pperate at 115
kv

Slaga 2:
upgrade {o 230
s

QOption Incremental | Incremental Total Pickie Lake |  Pickle Lake Pickle Lake
L MG for LMGC for Incremantal Subsystom Subsystom Neoar Subsystam
Picklc Lake Red Lake LMC for oad Meeting | term Reference | Medham and Long
Subsystem’ | Subsystem | Option [MW] | Capability™ Forgcast term Reference
[ IMW] (MW} Demand®’ (W] Forecast
Demand? [MW]
115 kV line 1o AR 36 B1 70 64 100
Pickle Laka™
230 kV lina ._k.) 136 35 174 160 64 100
Pickic Lako™
“Fro-boid 230 o
kV ling to Pickio
Lake™® 45 35 31 70 B4 100
Stage 1: 136 K1) 171 160

Y neludes Ring ef Five subsystom.

" Uransmission options cannot be developed before 2016,
™ Upgrade wssumed e be compleisd in 20008 when three [ong of Firg mines are foecast (o be opergling,

6l



_Table 15: Costs and Timing of Transmission Options

Option Time to Capital Tutalmﬁ‘lubu‘ring” - "BV Unit Cost of
e s ... | Complete | ~ GCost | Planning Period |  Utilized Capacity

115 KV line to Pickle Lake™ Not technically feasible

230 kV line to Pickle Lake "35Years | $167M $106 M $1.07 M/IMW

Pre-build 230 kV linete |}

Pickle Lake

Stage 1: operate at 115 kV 3-5 Years $155 M $98 M $1.08 MIMW

Stage 2: upgrade to 230 kV" | 1-2 Years 514 M $5M | s0BIMMW

From the above tables, and consistent with the analysis in 7.2.1.1, the following
conclusions can be made for the forecasted load under the reference scenario with the
Ring of Fire subsystem supplied from Pickle Lake, including the community and mining
load:

1. Aline built to 115 kV standards would be insufficient to meet the medium- and
long-term need,

2. Aline pre-buiit to 230 kV standards with staged 115 kV and 230 kV operation is
the approximately as cost effective as inttially operating at 230 kV. While cost is
the same, initially operating at 115 kV will require the installation of voltage
control devices that will no longer be useful when the line operates at 230 kV.

3. Aline built and initially operated at 230 kV is also a cost effective option that
meetls the medium- and long-term need, and will not result in stranding of
transmission devices. This is the recommended solution.

This analysis reinforces the need to build a new 230 kV line to Pickle Lake, rather than
a new 115 kV line.

7.2.1.3 Low Scenario Options Analysis for Pickle I.ake Subsystem and
Connection of Communities in the Ring of Fire Subsystem
Under the low scenario forecasted load, the LMC required is 43 MW for the near term,

and 48 MW for the medium and leng term as indicated by the low scenaric “Tofal 1" in
Table 8.

U Qufficient for near term, insufficient for medinm 1o lonp term,

M Upgrade assumed (o be completed in 2023 when (hree Ring of Fire mines are [oreeast Lo be operating.
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Sensitbvity Analysis for Generation Outions

Similarly to what was done with the Reference Scenario analysis, in order to minimize

generation cost, it is assumed that 24 MW of load in the Pickle Lake subsystem will

continue to be served by the Red Lake subsystern from Ear Falls TS via the circuit E1C.

The remaining 19 MW of LMC for the near term and 24 MW of LMC for the medium and
long term {which includes the remote communities in the Ring of Fire subsystem), would

be served by CNG fueled generation at Pickle Lake.

To make available 19 MW or 24 MW of incremental LMC in the Pickle Lake subsystem
with local generation, a total generation capacity of 38 MW and 47.5 MW would be

required, respectively, with a maximum unit size of 9.5 MW (i.e. 4x9.5 MW and

5%9.5 MW).

Table 16: Capacity of Generation Option

term

47.5 MW CNG

Generation at Pickle
Ml,ake‘”

_Table 17: Costs and Timing for Generation Option

Option Incremental LMC Pickle Lake Mear term Low Medium and Long
[MW] Subsystem Forecast term Low
LMC [MW] Demand*’ [MW] Forecast
Demand’’ [MW]
Near term: 19 43 43 48
-1 38 MW CNG
Generation at Pickle
Lake” — ]
Medium and Lang 28.5 52.5 43 48

Option Time to
_Complete

38 MW CNG Generation 1-2 Years

at Mickle Lake

47 5 MW CNG Generation 1-2 Years

at Pickle Lake

Capital Cost

Total PV During
Flanning Period

PV Unit Cost of
Utilized Capacity

# Includes demand for Ring of Fire remote communities (7 MW),
*Nequires continued supply of 24 MW ol fuad via E1C [rom Lar Falls TS,

$131 M

5689 M/MW

$158 M

$6.59 M/IMW
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Based on the low forecast demand scenario, the initial near-term generation option

does not change. However, less capacity is needed to meet the medium- and long-term

needs compared to the reference scenario.
Sensitivity Avnalpsis for Transmission Oprions

Under the low forecast scenario, the LMC required for the Pickle Lake subsystem is
43 MW in the near term and 48 MW for the medium and long term. Consistent with the
reference scenario, building a new line to Pickle Lake allows for a capacity increase to
the Red Lake subsystem of 35 MW by opening circuit E1C from Ear Falls during
capacity-constrained conditions, where peak demand is coincident with drought

hydroelectric generation output,

In order to supply 43 MW in the near term and 48 MW in the medium and long term, a
new line to Pickle Lake at 115 kV would be required as a minimum and would be the
most economic. it should be noted that the low scenario forecast is the only scenario
that the 115 kV line option is feasible; the 115 kV line option is nct feasible for all other

demand scenarios.
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Table 18: Capacity of Transmission Options

Option {ncremental | Incremental Tatal Pickle Lake Pickle Lake Pickle Lake
LMG for LVIC for Incrementat Subsystem Subsystemn Near Subsystemn
Plckle Lake Red Lako LMC for Lead Moeting term Low Medium and Long
Subsystem | Subsystem | Optlon [MW] Capablilty Forccast term Low
MW] (MW} [mMw] Demand™ MW} Forecast
Demand™ [MW]
115 kV line ta 46 35 81 70 a7 41
Pickle Laka*®
230 kY line: to 136 35 171 160 37 Al
Fiekle Lake™
Fra-build 230
kV ling Lo Pickle
Lake™? 45 34 81 70 37 41
Stago 1 136 a4 171 160

opeorate at 115
kv

Stage 2:
upgrade to 230
i

M neludes demand For Ring of Fire remole eommunitics (7 MW,
" Transmission options cannot be developed hetore 2016,
" Upgrude sesumed W0 be completed n 2023 when three Ring of Fire mines are [orecast 10 be operating.
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Table 19: Costs and Timing of Transmission Options

Option Time to Capital Tatal PV During PV Unit Costof
i Complete Cost Planning Period UtiltzedCapaclty
115 kV line to Pickle L.ake 3.5 Years 5126 M $80 M $1.31 MIMW
230 kV line to Pickle Lake 35 Years $167 M 5106 M §2.12 MIMW
Pre-build 230 kV lineto |

Pickle Lake

Stage 1: operate at 115 kv’ 3-5 Years $166 M 598 M $1.85 M/IMW

7.2.1.4 Low Scenario Options Analysis for Pickle T.ake Subsystem and
Connection of Mines and Communities in the Ring of Fire Subsystem
to Pickle Lake

The low scenario does not include any additional load within the planning period from

the Ring of Fire area mines compared to 7.2.1.3 and therefare this scenario is identical
to 7.2.1.3 and not considered further.

7.2.1.5 ITigh Scenario Options Analysis for Pickle Lake Subsystem and
Connection of Communities in the Ring of Fire Subsystem

Under the high scenario forecasted load, the LMC required is 48 MW for the near term,
and 90 MW for the medium and long term as indicated by the high scenario “Total 1" in
Table 8.

Sensieivity Anclysis for Generation Options

similarly to what was done with the Reference Scenario analysis, in order to minimize
generation cost, it is assumed that 24 MW of load in the Pickle Lake subsystem will

continue to be served by the Red Lake subsystem from Ear Falls TS via the circuit E1C.

' Stape 2 would not be required for the low forecast seenario without the Ring of Fire




The remaining 24 MW of LMC for the near term and 66 MW of LMC for the medium and

long term {which includes the remote communities in the Ring of Fire subsystem), wouid

he served by CNG fueled generation at Pickle Lake.

To make available 24 MW of incremental LMC in the Pickle Lake subsystem with local

generation, a total generation capacity of 47.5 MW would he required in the near term
with a maximum unit size of 9.5 MW (i.e. 5x9.5 MW). To make available 66 MW of
incremental LMC in the Pickle Lake suhbsystem with local generation, a total generation

capacity of 85.5 MW would be required in the near term with a maximum unit size of
9.5 MW (i.e. 9x9.5 MW).

Table 20: Capacity of Generation Option

Option Incremental LMC Pickle Lake Near term High Medium and Long

[MW] Subsystem Forecast term High
LMC [MW] Demand™ [MW] Forecast
Demand” IMW]

MNear term: 28.5 525 48 20

47 5 MW CNG

Generation at Pickle

Lake™®

Medium and Long B66.5 0.5 48 a0

term:

B5.5 MW CNG
Generation at Pickle
Lake™

Table 21: Costs and Timing for Generation Option

Option

4 CNG Generation

at Pickle Lake

85.5 MW CNG Generation
atPicklelake ...

Time to Capital Cost | Total PV During PV Unit Cost of
Complete _ Planning Period Utilized Capacity
1-2 Years 575 M 3158 M $6.59 M/MW
1-2 Years $140M $317 M $4.80 M/MW

'”_i Irrcludes demuand lor Ring of Fire remole communities (7 MW,
" Reguires continued supply of 24 MW of load via BiC from Far Fatls 15,
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Sensitivicy Analveis for Transmission Oplions

Under the high forecast scenario, the LMC required for the Pickle Lake subsystem is
48 MW in the near term and 90 MW for the medium and long term. Consistent with the
reference scenario, huilding a new line to Pickle Lake allows for a capacity increase to
the Red Lake subsystem of 35 MW by opening circuit E1C from Ear Falls during
capacity-constrained conditions, where peak demand is coincident with drought

hydroelectric generation output,

In order to supply 48 MW in the near term and 90 MW in the medium and long term, a
new line to Pickle Lake built to 230 kV standards would be required.
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Table 22: Capacity of Transmission Op

tions

Option Incremental | Incremental Pickle Lake Pickle Lake Fickle Lake
L.MC for L.MC for Inzremental Subsystem Subsystem Near Subsystem
Pickle Lake Red Lake LMC for Load Meeting term High Medium and Lang
Subsysten | Subsystam | Option [MW] Capability Forecast torm High
[Mwi [NEW] [Ww] Demand™ [MW] | Forecast Demand’
115 &V iine Lo 46 35 8%
Pickio Lake™
s30RVia s e g qg g g e
Pickle Lake""
Pre-buiid 230
k' line to Pickie
Lake"! 46 35 81 70 48 90
146 35 174 160

Stage 1:
operate at 115
kv

Stage 2:
upg_rade 10230
kV -

M Includes 7 MW ol forecasl demand for e tamote communities In the 1ing of Fra subsystem

" Transmission aplion: ol be developed before 2018
v Upgizde completed In 2024, wien 3 Ring ot Hne mines ora torocast to be operating

TH



Table 23: Costs and Timing of Transmissic

Option Time to PV UnitCostof
Complete Cost | Planning Period | Utilized Capacity

115 &V line to Pickle Lake Mot technically feasible

230 kV line to Pickle Lake 3-5 Years $180 M 3114 M $1.20 Mmaw

Pre-build 230 kV line to

Pickle Lake

Stage 1) operate at 115 KV 35 Years 3155 M FOBM $1.29 M/MW

Stage 2: upgrade to 230 kV™ | 1-2Years | $14M_ | . $SM_ 1 . $025MMW

From the above tables, and consistent with the analysis for the reference scenario, the
following conclusions can be made for the forecasted foad under the high scenario with

the Ring of Fire subsystem communities supplied from Pickle Lake:

1. Aline built to 115 kV standards would be insufficient to meet the medium- and
long-term need.

2. Aline pre-built to 230 kV standards with staged 115 kV and 230 KV aperation is
approximately as cost effective as initially operating at 230 kV. While cost is
about the same, initially operating at 115 kV will require the instaliation of voitage
control devices that will no longer be useful when the line operates at 230 kV.

3. Aline built and initially operated at 230 kV is also a cost effective option that
meets the medium- and long-term need, and will not result in stranding of
transmission devices. This is the recommended solution option.

7.2.1.6 High Scenario Options Analysis for Pickle Lake Subsystem and
Connection of Mines and Communities in the Ring of Fire Subsystem
to Pickle Lake

Under the high scenario forecasted ioad, the LMC required is 66 MW for the near term,

and 156 MW for the medium and long term as indicated by the high scenario *Tofal 2” in
Table 8.

33 . )
i Upgrade completed in 2023, when 3 Ring of Fire mines are forecast to be operating
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Sensitivily Analysis for Genoration Options

Consistent with the reference scenario analysis, generation options from the Pickle
Lake subsystem to supply Ring of Fire mining load were screened out as they are less
cost effective than generation options from the Ring of Fire subsystem to supply Ring of
Fire mining load (which is investigated in 7.4). Therefdre, only transmission options are
investigated for this scenario.

Sensitivity Analysis for Transmission dplions

In order to supply 66 MW in the near term and 156 MW in the medium and leng term, a
new line to Pickle Lake built to 230 kV standards would be required. This may be
achieved by either Transmission Option 2 or Option 3.
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Tahle 24: Capacity of Transmission Dptions

Option

Pickle Lake”

FiokVine o

Mickle Lake®

Fre-huild 230
kY line to Pickle
Luke’

Stage 1:
aperate at 115
kV

Stage 2:
upgraclc 10230
(Y

(i) TIncludes 7 MW ot torecast domand for the remate comisaniies in He Ring of Fire subsystem

(2) Transmission aptlions cannot be diveloped befi
(3} Upgrade compietod in 2023, when 3 Ring of Fire

2016
mines ale forecast {0 be operating

Incremental | Ingremental Tatal Plcklo Lake Pickie Lake Pickle Lake
LMC for LG far Incremeontal Suhsystem Subayatem Near Subsystem
Pickle Lake Rod Lako LMC for Lpad Meeting term High Meadium and Long
Subsystom | Subsystem | Option [MW] Capability Forecast term High
W [Mw] W) Biemand' [MW] | Forecast Demand’
115 KV ling Lo 45 a5 B1 0 GG 156
""" 126 35 171 " {60 N 174
40 35 a1 70 BE 156
136 a5 171 160
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Table 25; Costs and Timing of Transmission Options

Options Time to Capital | Total PV During PV Unit Cost of
T Complete Cost Planning Period Utilized Capacity
115 kV line to Pickle Lake Nt technically feasibie
230 kVline to Pickle Lake | 35 Years | $180 M $114 M CSt20 MW
Pre-build 230 kV lineto S
Pickle Lake
Stage 1t operate at 115 kV | 3-5 Years F165 M $98 M $1.29 M/MW
 Stage 2; upgrade to 230 kV™' | 1-2 Years $14M | $5M $0.25 MMW

From the above tables, and consistent with the analysis for the reference scenario, the
following conclusions can be made for the forecasted load under the high scenario with
the Ring of Fire subsystem supplied from Fickle Lake, including the community and
mining load:

1. Aline built to 115 kV standards would be insufficient to meet the medium- and
long-term need, and is only marginally sufficient to meet the near term need.

2. Aline pre-built to 230 kV standards with staged 113 kV and 230 kV operation is
approximately as cost effective as initially operating at 230 kV. While cost is the
same, initialty operating at 115 kV will require the installation of voltage control
devices that will no longer be useful when the line operates at 230 kV.

3. Aline built and initially operated at 230 kV is also a cost effective option that
meets the medium-and long-terri need, and will not result in stranding of
transmission devices. This is the recommended solution option.

7.2.2 Pickle Lake Subsystem Recommended Solutions

The OPA recommends that a new 230 kV single circuit line to Pickle Lake be built as
soon as passible in order to meet the needs of the Pickle Lake subsystem, Building the
new line to 230 kV standards is the most economic option to meet the reference
forecast scenario, which is regarded as the most-likely scenario, and mitigates the long-
term risk associated with higher forecasted demand scenarios and maintains the
flexibility to supply the Ring of Fire mining development from Pickle Lake. The OPA also

recommends that circuit E1C be opened at Ear Falls as an operational measure when

-

! Upgrade complete] i 20273, when 3 Ring of Fire mines ares farecast to be opersting



the local system is capacity-constrained. This operational measure maximizes the
capability of the transmission system in the area, resulting in incremental LMC to the
Red Lake subsystem. The capacity constraint is expected to occur during high demand
coincident with drought hydroelectric conditions.

It is recommended that development work on a new 230 kV single circuit line to Pickle
Lake is completed as soon as possible. The OPA understands that preliminary
development work has heen started by two First Nations-owned transmission
development companies. This work was initiated after the project was identified as a
priority transmission project in the Government of Ontario’s 2010 and 2013 Long-Term
Energy Plans, and was identified for inclusion in future power system plans in the
Minister of Energy’s 2011 SMD to the OPA.

Implementation of the new line to Pickle Lake continues to be supported by the OPA.
The OPA is following the development process for the two development companies
closely. The OPA expresses urgency in the need for a new 230 kV single circuit line to
Pickle Lake and will support this project to obtain the necessary approvals as soon as
~ possible.

7.3 Summary of Recommended and Assessed Options for Meeting
Red Lake Subsystem Needs

The OPA recommends the upgrading of circuits E4D and E2R from a summer ampacity
of 470 A to 660 A and 420 A to 610 A, respectively. The upgrading of E4D and E2R, in
addition to a new line to Pickle Lake coupled with operating circuit E1C open at Ear
Falls would provide an additional 70 MW of LMC, bringing the LMC for the Red Lake
subsystem to 130 MW, The LMC of 130 MW meets the needs of the Red Lake
subsystem for the long term for all the OPA’s forecast scenarios, beyond the planning
period for the low scenario and reference scenario (which is considered the most likely),
and until 2030 for the high scenario.
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In addition, the OPA recommends that the IESO and Ontario Power Generation
(“OPG™), with assistance from the OPA, negotiate a new contract for amended reactive
services contract for Manitou Falls GS if it is beneficial to the rate payer. Based on
information provided by OPG on the Draft North of Dryden IRRP, submitted November
8" 2013, the Manitou Falls units G1, G2, and G3 all have condense features which
could be contracted to provide reactive power during drought conditions. The
contracting of these units could avoid some of the station investments at Ear Falls 55
associated with the installation of voltage controf devices. Table 62 in Appendix 10.6
outlines the cash-flows associated with the circuit upgrades including the station costs

being referred to above.

The OPA also recommends that the potential tong-term options of incremental natural
gas-fired generation at Red Lake or a new transmission line be re-evaluated in the next
planning cycle (1-5 years) for the North of Dryden sub-region of the Northwest region.
This analysis will consider an updated forecast. The economics of additional gas-fired
generation compared to a new transmission line will depend on the amount of load that
materializes - gas generation is scalable, while transmission has greater economies of
scale if enough demand is present for a sufficient level of utilization. Re-evaluating
options in future planning cycles is consistent with OEB requirements in the

Transmission System Code, Distribution System Code and the OPA license.
The following section summarizes the analysis and comparison of options.,

As mentioned previously, the Red Lake subsystem is currently supplied by the 115 kV
line E4D from Dryden TS as well as local run of river hydroelectric generation around
Ear Falls. At present the subsystem has reached its LMC. Therefore, forecasted near
term growth and medium and long term growth cannot be met by the existing system
and other supply options are required. [dentified needs for the Red Lake subsystem are

summarized in Table 26, below.



Table 26: Needs for Red Lake Subsystem

Required Load Meeting Capability [MW]

Timing Needs Low Reference High
+  Supply of mining and community a1 51 91
demand in the Red Lake
Near term subsystem
(2014-2018) | Total Near term 91 g1 a1
+  Supply of mining and community
Mediurn and demand in the Red Lake 100 108 136
long term - IMSEbSVSte”:’ T
- otal Medium and Long term
(2019-2033) v 100 109 136

The following near term generation and {ransmission options have been identified for

meeting these needs.

Table 27: Summary of Options to Meet the Near-term Needs of the Red Lake

Subsystemy
Options to Meet Near- Capital Cost PV Cost Incrementat Load PV Unit Cost of
term Needs Meeting Capability | Utilized Capacity
Red Lake Gas Generation 589 M 551 M 30 MW
(30 MW) $1.94 M/MW
Off Load E1C to New Line 366 M F42 M 25 MW
to Pickle Lake™
Upgrade E4D and EZR FIEM s$11M | 34w

$1.11 MMW™
Off Load E1C to New Line 266 M S42 M 35 MW
to Pickle Lake

The OPA recommends upgrading E4D and EZR, as this option has the lowest NPV cost

for meeting the near-term needs of the Red Lake subsystem. This option also has the

shoriest lead time and the highest incremental capacity.

® Costs assumedd for translfer of B1C load (o new line W Piekle Lake ure pro-rated based on LMC for Red Lake
subsystem and the LMC for Red Lake subsystom pluy the LM tor Piekle Take subsystem.
* Note that utilized capacity is 30 MW in the near term.



Table 28:  Summary of Options to Meet the Medium- and Long-Term Needs of the
Red Lake Subsystem

Options to Meet Medium- Capital | PV Cost™ incremental Load PV Unit Cost of
and Long-Term Needs | Cost Meeting Capability | Utilized Capacity

Red Lake Gas Generation 395 M $6 M 30 MW $0.20 M/MW
(30 M)
"Ear Falls and Red Lake $153 M $8M 1 BoOMW $0.13 MIMW
Gas Generation (60 MW)

install Voltage Tl sowm $1 M 21 MW "$0.05 M/IMW

Compensation at Ear Falls
~and Red Lake (130 MW}

New 115 KV line to Ear 591 M 10 M 30 MW $0.34 M/MW
Falls (160 MW)

New 115 kV line to &ar | $108 M $12 M somMw T 8020 MW
Falls (190 MW)

‘New 230 kV fine to Ear $132 M $1AM 60 MW $0.25 MIMW

[Falls (180 MW)

Once the upgrades to E4D and E2R are complete and the new line to Pickle Lake is in
setvice, the Red Lake subsystem will have an LMC of 130 MW, which is sufficient to
meet the supply needs of the Red Lake subsystem for the long term.

Costs do not need to be incurred at this time for additional enhancements for the Red
Lake subsystem beyond E4D and E2ZR upgrades. Under the low scenario and referer;ce
scenario (which is considered most likely) no incrementai LMC is required beyond

130 MW. Only under the high scenario is incremental LMC forecasted to be required in
2030. The lead times for the long-term incremental options allow for re-evaluation of the
demand forecast and options in future planning cycles, Future planning cycles will
contain more certainty in the demand forecast as mines and related development

materialize. The next planning cycle for the North of Dryden sub-region is between 1-5

7 Present Value costs For long-term options consider only the costs incurred within the 20 year planning hotizon.
These numbers appear kow because costs are assumed to be incurred when a need is forecasted, Costs are ol
expected to need to be incurred unlil about 2030 at earliest, and therefore anly 3 years of costs discounted over 17
yeurs age included, Present Value costs are o methad of comparison and should not be misinterpreted as total project
cosls.

" Same as the near term oplion, with instalt date of 2030 and thercfore cannot be combined with the near term
aplion,
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years, as per the OEB-sanctioned regional planning process. The prudent course of

action for the long term is monitoring load growth and re-evaluating in a timely manner.

7.3.1 Discussion of Options to Meet the Needs of the Red Lake Subsystem

Both generation and transmission options are considered for meeting the needs of the
Red Lake subsysten.

The following sub-sections will outline the evaluation of various integrated options to
meet the near-term and medium-to fong-term needs of the Red Lake subsystem for the

reference, low, and high load forecast scenarios.

7.3.1.1 Reference Seenario Options Analysis for Red Lake Subsystem

Under the reference scenario, the LMC required is 91 MW for the near term, and
109 MW for the medium and long term as indicated by the reference scenario in Table

26. The existing LMC for the Red Lake subsystem is 61 MW, which is not sufficient.

In establishing the need for incremental LMC for the Red Lake subsystem, it is assumed
that, consistent with the recommendations for addressing supply needs for the Pickle
Lake subsystem, a new line to Pickle Lake will be implemenied and circuit E1C will be
operated open at Ear Falls S5, Opening circuit E1C from Ear Falls SS relieves circuit
E4D of 35 MW.

Grergralion Options

At Red Lake, there is a limited supply of naturat gas on the existing Union Gas pipeline.
This pipeline was extended to serve the needs of an industrial customer at Red Lake
and the Town of Red Lake. Based on information provided by the industrial customer,
there is sufficient pipeline capacity to increase the LMC by 30 MW from gas-fired

generation at Red Lake.

The OPA studied the costs and benefits of implementing gas fired generation to provide

incremental LMC in the Red Lake subsystem. The generators could operate both as a
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local area resource and as a system resource to support growth in northwest Ontario,

by reducing loading on the bulk transmission system at Dryden TS. Gas generators in

the Red Lake subsystem would be expected to operate for local area needs primarily

during periods when run of river hydroelectric generation near Ear Falls is low and when

the demand in the area is high.

Due to the availability of gas on the pipeline and the distribution of load in the Red Lake

subsystem, gas generation at Red Lake would increase the LMC of the Red Lake

subsystem by 30 MW. Table 29 summarizes the capability and Table 30 summarizes

the cost and timing associated with the gas generation option.

Table 29: Capacity for Generation Options

Option

Red Lake Gas
Generation (30 MW)

and
Transfer of Pickle Lake

load to new line to
Pickle Lake

Incremental LMC Red Lake MNear term Medium and Long
[MwW] Subsystem Reference term Reference
LMC [MW] Forecast Demand Forecast Demand
- [MW] [MW]
30 MW 91 MW

(30 MW)

Option Time to Capital Total PV During PV Unit Cost of
Complete Cost Planning Period Utilized Capacity
Red Lake Gas Generation | 2 Years 589 M $51 M
Transfer of E1C load to 3-5 Years $66 M 542 M $1.94 M/MW
new line to Pickle Lake™

It is important to note that the transfer of Pickle Lake load from E1C to relieve the Red

Lake subsystem can be made once a new fine to Pickle Lake is in service, This again

 Costs usswmned lor ranafer of 110 load 10 new line to Pickle T.ake are pro-rated based on LMC for Red Lake
subsystem and the LM for Red Lake subsystem plus the LMC for Pickle Lake subsystem,

RO




emphasizes the urgent need to implement the new line to Pickle Lake, as it has broader

benefits for incremental LMGC for the Red Lake subsystem.
Troansmiission (pplicns

Hydro Qne Networks Inc. owns and operates transmission lines E4D and E2R and has
confirmed that they can be upgraded from a summer ampacity of 470 A to 660 A and
420 A to 610 A, respectively. This upgrade increases the LMC of the Red Lake
subsystem by 34 MW. To enable this higher transmission capability, additional voltage
control would also be required at Ear Falls TS, Hydro One has indicated that upgrading
E4D and E2R and the installation of the required voltage control devices would take

two years and could be completed within the near-term period.

Table 31: Capacity of Transmission Option_

Option Incremental LMC Red Lake Near term Medium and Long
[MwW] Subsystem Reference term Reference
LMC [MW] Forecast Demand | Forecast Demand
[MW] [MW]
MNear-term Option
Upgrade E4D and E2R 34 < T

Transfer of Pickle Lake
load {0 new line to

PickleLake 4

Upgrading the transfer capability of E4D and E2ZR and installation of the required
amount of voltage control is the recommended solution for the Red Lake subsystem.
This option satisfies the reference scenario forecasted demand at the least cost. When
E4D and E2R are upgraded and the required amount of voltage control is installed at
Ear Falls TS, there will be 95 MW of capacity at Ear Falls TS to serve load in the Red
Lake subsystem and 35 MW available to continue to serve the Pickle Lake subsystem.
Once a new line to Pickle Lake is implemented and circuit E1C is operated open at Ear
Falls S5, an additional 35 MW of LMC is provided to the Red Lake subsystem because
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currently the Pickie Lake subsystem currently requires 35 MW of supply from Ear Falls
to serve 24 MW of load {due to losses). This brings the total LMC for the Red Lake
subsystem to 130 MW. The combination of the line upgrades to E4D and EZR as well
as a new line to Pickle Lake is expected provide enough LMC for the Red Lake

subsystem until the end of the study horizon for the reference forecast scenario.

it should be noted that the incremental LMC of 35 MW provided to the Red Lake
subsystem from transferring E1C load to the new line to Pickle Lake requires the E4D
and E2ZR upgrades to be completed. Without the upgrades, E2ZR would [imit the supply
into Red Lake because EZR is not relieved from transferring E1C load (E1C transfer
only relieves E4D),

This again emphasizes the urgent need to implement both the upgrades to circuits E4D
and E2R, as well as the new line to Pickle Lake, as combined these solutions provide a
significant increase in LMC for the Red Lake subsystem.

Table 32: Cost and Timing of Transmission Option

Options Time to Capital PV During PV Unit Cost of
Complete Cost™ Planning Period Wtilized Capacity
Upgrade of E4D and E2R | 1-2 years 516 M 511 M
Transfer of E1C load to new 3-5 years T R S 1 N V R $1.11 M/MW
line to Pickle Lake™ 1

Based on the above analysis of Generation and Transmission Options for the reference
scenario, the upgrading of circuits E4D and E2R in combination with the relief provided
by transferring E1C demand to a new line to Pickle Lake is the most economic solution
to meet the needs of the Red Lake area. This solution would be sufficient to meet the

electrical demand in the Red Lake subsystem until beyond the planning period.

"f“ Capital cost does not include the capital cost for now sysiem generation
8 Costs assumed for trunster of 10 lead 10 new line to Dickle Lake arc pro-rated based on LM lor Red Lake
subsystem and the LMC for Red Lake subsystem plus the LMC for Pickle T.ake subsystem.
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The IESQO recently completed SiAs for three customers in the Red Lake subsystem that
are interested in increasing their demand on the system. Upgrading of E4D and E2R
was also identified by the IESO as the preferred solution to meet the load increase
requests. The IESQ's analysis is consistent with the OPA's findings.

7.3.1.2 Low Scenario Options Analysis for Red Lake Subsystem

Under the low scenario, the LMC required is 91 MW for the near term, and 100 MW for
the medium and long term as indicated by the low scenario in Table 26.

Consistent with the analysis performed for the reference scenario, it is assurmed that a
new line to Pickle Lake will be implemented and circuit E1C is operated open at Ear
Falls 55, which relieves circuit E4D of 35 MW.

Sensitivicy Anulysis for Generation Optians

In order to meet the required LMC for the Red Lake subsystem under the low scenario,
the generation option assessed for the reference scenario remains unchanged and is
therefore not sensitive to the low scenario demand. A surmmmary of capacity and costs

are repeated in the following tables for convenience:

Table 33: Capacity for Generation Options

Dption Incremental LMC Rod Lake Near term Low Medium and Long
[MW] Subsystem Forecast Demand | term Low Forecast
LMC [MW] [Mw] ....Demand [MW]
Red Lake Gas 30 MW 91 MW

Generation (30 MVW)

" 35 MW 126 W o1 100
Transfer of Pickle Lake
load to new line to
Pickla LLake
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Table 34: Costs and Timing for Generation Options

PV Linit Cost of
Utilized Capacity

Option Time to Capi‘tal Total F‘VDurmg
Complete Cost Planning Period
Red Lake Gas Generation 2 Years $89IVI 5T M
(30 MW)
Transfer of E1C load to 35 Years | 66 M $42 M

new line to Pickle Lake™

$2.38 M/MW

Sensitivity Analysis for Transmission Qptions

In order to meet the required LMC for the Red Lake subsystem under the low scenario,

the transmission options assessed for the reference scenario remain unchanged and

are therefore not sensitive to the low scenario demand. A summary of capacity and

costs are repeated in the following tables for convenience:

Table 35: Capacity of Transmission Option

Option Incremental LMC Red Lake | NeartermLow | Medium and Long |
[MW] Subsystem Forecast Demand | term Low Forecast
LMC [MW] [VIVV] Demand [MW]
Near-term Option
Upgrade E40 and E2R 34
and 35’ 130 91 100
Transfer of Pickle Lake
load to new line to
Table 36: Cost and Timing of Transmission Option
Options Time to Capital PV During PV Unit Cost of
Complete Cost® Planning Period Utilized Capacity
Upgrade of E4D0 and E2R 1-2 years CURIEM 11 M
Transfer of E1C load to new 3-byears 566 M 342 M $1.36 MIMW
line to Pickle Lake™

52 Casts assumed Lor transter of L1 laad to new line 1o Pickic Lake arc prosrated based on LMC tor Red Lake

subsystem and the LMC {for Red Luke subsystem plus the LMC for Pickle |.ake subsystem.

¥ Capital cost does not include the capital cost for new system generation

G4

Coats assumed for transter of E1C load (o new fne o Pickls Lake are pro-rated based on 1M for Red Lake
subsystem and the LMC for Red Lake subsystem plus the LMC for Pickle Lake subsystem,
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7.3.1.3 High Scenario Options Analysis for Red Lake Subsystem

Under the high scenario, the LMC required is 91 MW for the near term, and 136 MW for
the medium and long term as indicated by the high scenario in Table 26.

Consistent with the analysis performed for the reference scenario, it is assumed that a
new line to Pickle Lake will be implemented and circuit E1C is operated open at Ear
Falls 35, which relieves circuit E4D of 35 MW.

Sensitivity Analysis for Generalion Oplions

In order to meet the required LMC for the Red Lake subsystem under the high scenario,
additional gas generation at Ear Falls or Red Lake would be required in the long term
compared to the reference scenario. However, it should be noted that based on
information from the existing industrial customer gas pipeline capacity is not available to

support gas-fired generation beyond 30 MW,

The option of incremental gas generation has been assessed assuming that industrial

customers may require addttional natural gas supply to serve their industrial processes.
A summary of capacity and costs are summarized in the following tables:

_Table 37: Capacity for Generation Options

Option Incremental LMC Red Lake Near term High Medium and Long
MW Subsystem Forecast Bemand term High
LMC [mw] [MW] Forecast Demand
| w)
Red Lake Gas 30 91

Generation (30 MW)

and

35 ” 126 51 136

Transfer of Pickle Lake
load to new line to
Pickle Lake

Incremental Long term Ofﬁfidns

9]




theremental Potential 30 156 91 136
Gas Generation at Red
Lake or Ear Falls

(30 MVW)™

Table 38: Costs and Timing for Generation Options

Option Time to Capital Total PV During PV Unit Costof
Complete Cost Planning Period Utilized Capacity
Red Lake Gas Generation 7 Years $8G M | 551 M
(30 MW)
“Franster of E16 oad 1o | T Vears | $68 W a2 W $1.36 M/MW
new line o Pickle Lake™
Incremental Potential Gas TBD' $95 M 6 M™ $1.00 M/MW
Generation at Red Lake or
Ear Falls (30 MWy |

From the above, the option of 30 MW cof gas-fired generation at Red Lake using existing
pipeline capacity in combination with relieving circuit E4D of the E1C load following the
installation of a new line to Pickle Lake would resuft in an LMC of 126 MVV for the Red
Lake subsystem. This LMC would be forecasted to be exceeded by 2027 under the high

scenario.

The sensitivity analysis does not impact the decisions that are required during this
planning cycle. Demand forecasts and long term options will be re-evaluated in the next

planning cycle {1-5 years) for the North of Dryden sub-region of the Northwest region.
Sensitiviey Analvsis for Transmission (ptions

In order to meet the required LMC for the Red Lake subsystem under the high scenario,

the transmission options assessed for the reference scenario remain unchanged and

o Conlingent on pew gas pipeline {0 serve new electricity and gas customers

® Cosls assumed lor fransfer of B1C load W new line 1o Pickle Lake are pro-rated hased on LM for Red |.ake

suhsystem and the TMC for Red Take subsystem plus the LMO [or Pickle Luke subsystem,

“ Cantingent on new gas pipeline to serve new clectricity and gas customers

¥ Capital Cost does not include pipeline costs, 14 is assumed that if the pipeline was needed anyway, there would he

no incremental pipeline costs t incorporale gencration

' Present Value eosts for longeternt options consider only (he costs incurred within the 20 vear planning horizon,

These numbers appear Jow because costs are assumed to he incurred when a need is forecasted. Closts are not

expeeted o need W be ncurred until 2026 al carliest, and therelores anly 3 years of costs discounted over 13 years

are included. P'resent Value costs are a method of comparisen and should nol be misinlerpreted as olal project cosis,
02



are therefore not sensitive to the high scenario demand. A summary of capacity and

costs are repeated in the following tables:

Table 39: Capacity of Transmission Option

Option incremental LMC Red Lake Near term High Medium and Long
[MWV] Subsystem Forecast Demand term High
LMC [MW] {MW] Forecast Domand
Mear-term Option
Upgrade E4D and EZR 34 95
and
35 130 91 136
Transfer of Pickle Lake
load to new ling to
Pickle Lake | d e e
Incremental Long-term Options
Ny 115 KV ling s Bar 17 gl Ty 5
Falls {160 MW LMC)
New 115 kV line to Ear G0 1890 91 136
Falls (190 MW LMC)
New 230 kV line to Ear 60 190 91 1326
Falls (190 MW LMC)
Table 40: Cost and Timing of Transmission Option
Qptions Time to Capital PV During PV Unit Cost of
Complete Cost™ Planning Period” Utilized Capacity
Upgrade of E4D and E2R 1-2 years 316 M S11 M
“Transfer of Pickle Lake load to | 3-5 years | 566 TgdomM T $0.76 MW
new Line at Pickle Lake ™
New 115 kV line to Ear Falls 4-7 years 391 M 310 M $1.72 MIMW
(160 MW LMC)
New 115 KV lin to Ear Falls | 4-7 years | $108 M $12M $2.04 MW
(190 MW LMC)
New 230 kV line to Ear Falls A-7 years 5132 M S16 M 32.5 MIMW
gsoMwLMC) 4 4

vir

Capital cost docs not include tha capital cost tor now system genaration
" Yresent Value costs for lonp-term options (i.e. all except F4TY and F2R upgrades, and Transfer of Pickle .ake load
1o new Line at Pickle Lake) consider only the costs incurred within the 20 vear planning harizon, These numbers
appear low because cosls are assumed 1o be incurred when a need is forecusted. Cosls are not expected (o need w be
neurred until 2030 at carlicst, and therefore only 3 years ot costs discounted over 17 years arc included. Tresent
Value costs are a method of comparison and should net be misinterpreted as total project costs,
7 Costs wssumed Tor translir of B1C load (0 new line 1o Pickle Lake are pro-rated based on LMC for Red Lake
subsystem und the LMCO for Red Luke subsystem plus the LMC [or Pickle Lake subsystem.
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From the above, upgrading lines E4D and E2R (Dryden to Red Lake) in combination
with relieving circuit E4D of the E1C load following the installation of a new line fo Pickle
Lake, an LMC of 130 MW would result for the Red Lake subsystem. This LMC would be
forecasted to be exceeded by 2030 under the high scenario forecasted demand, but not
under the reference scenario (which is considered most likely). Incremental
transmission options are available if forecasted demand consistent with, or greater than,
the high scenario is realized. This is not expected to oceur until 2030 under the high
scenario and beyond the planning period for the reference scenario. A recommendation
for incremental enhancements in addition to the line upgrades and the new line to Pickle
Lake does not need to be made at this time. Demand forecasts and long-term options
will be re-evaluated in the next planning cycle (1-5 years) for the North of Dryden sub-

region of the Northwest region.

7.3.2 Cost Saving Opportunities Utilizing Existing Facilities

OPG provided information to the OPA on voltage control capabilities of the generating
units at Manitou Falls as part of their comments on the Draft North of Dryden {RRP. This
information was submitted in writing on November 8th, 2013. Part of this submission
indicated that the Manitou Falls units G1, G2, and G3 all have condense features which
could be contracted to provide reactive power for voltage control during drought
conditions. The contracting of these units could avoid some of the station investments at
Ear Falls 88 associated with the installation of voltage control devices. Total station

costs for upgrading E4D and E2R are referenced in Table 62 of Appendix 10.6.

OPA recommends that the IESO and OPG, with assistance from the OPA, negotiate a
new contract or amended reactive services contract for Manitou Falls GS if it is of

benefit to the rate payer.

7.3.3 Red Lake Subsystem Recommended Solutions
The OPA recommends the upgrading of circuits E4D and E2R from a summer ampacity

| of 470 A to 660 A and 420 A to 610 A, respectively. The upgrading of E4D and EZR, in

addition to a new line to Pickle Lake coupled with operating circuit E1C normally open at
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Ear Falls would provide an additional 70 MW of LMC, bringing the LMC for the Red
Lake subsystem to 130 MW. The LMC of 130 MW meets the needs of the Red Lake
subsystem for the long term for all the OPA’s forecast scenarios; beyond the planning
period for the Jow scenario and reference scenario (which is considered the most likely),

and until 2030 for the high scenario.

In addition, the OPA recommends that the IESO and OFPG, with assistance from the
OPA, negotiate a new contract or amended reactive services contract for Manitou Falls
GS if it is beneficial to the rate payer. Based on information provided by OPG on the
Draft North of Dryden IRRP, submitted November 8", 2013, the Manitou Falls units G1,
G2, and G3 all have condense features which could be contracted to provide reactive
power during drought conditions. The contracting of these units could avoid some of the
station investments at Ear Falls 55 associated with the installation of voltage control

devices.

The OPA also recommends that the potential long-term options of incremental natural
gas-fired generation at Red Lake or a new transmission line be re-evaluated in the next
planning cycle (1-5 years) for the North of Dryden sub-region of the Northwest region.
This is consistent with OEB requirements in the Transmission System Code,
Distribution System Code and the OPA license.

7.4 Summary of Options to Meet Ring of Fire Subsystem Needs

The Ring of Fire subsystem is a large geographic area on the edge of the Hudson Bay
Lowlands approximately 350 km north of L.ang Lac and approximately 300 km east of
Pickle Lake. There are five remote First Nations ("FN”) communities in the area
(Eabametoong FN, Neskantaga FN, Marten Falls FN, Nibinamik FN and Webequie FN)
and a proposed mine development area called the Ring of Fire, where a number of
companies are developing mining claims. At present the five remote First Nations

communities are supplied electricity by local diesel generators.



The OPA recommends that electricity infrastructure to supply the Ring of Fire
subsystem, including the connection of the remote communities, be coordinated with
other infrastructure being investigated or planned, such as transportation corridors to
the communities and potentiatl mining development. Mining development companies
have indicated different transportation corridor preferences for the Ring of Fire. The
OPA understands that a transportation corridor may be developed in an East-West
orientation from the Pickle Lake area, or in a North-Gouth orientation from the Nakina
area, Transmission options may also utilize either an East-West corridor (originating
from Pickle Lake) or a North-South corridar (originating from either Marathon or a point
east of Nipigon). The OPA therefore recommends that development of an infrastructure

carridor to the Ring of Fire should consider the potential need for a transmission line.

The OPA has included transmission supply options for the Ring of Fire subsystem that
are consistent with these general corridor orientations identified by mining proponents.
A shared East-West or North-South transmission carridor, in alignment with a
transportation corridor, could be a way to reduce overall cost and environmental impact.
Mining development companies have also indicated self-generation as their electrical
supply base case in their EA documentation. Consistent with the EA documentation of
mining development companies, the OPA has considered self-generation as a possible
option for the forecasted mining load in the Ring of Fire subsystem. The decision as to
whether the mining load in the Ring of Fire subsystem is supplied by transmission or
generation wilt ultimately lie with the mining companies as they will be the beneficiaries
of a direct transmission supply. The OPA has already indicated in the Remote
Community Connection plan that there is a business case for connecting the five remote
communities in the vicinity of the Ring of Fire on their own merit, without the connection
of the mining development. The connection of the mining development with the five
remote communities creates a stronger business case for the connection of the remote
communiiies. The OPA will continue to support the economic connection of remote

communities.
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The relative economics of generation versus transmission to supply mining load in the
Ring of Fire subsystem depends on the amount of electrical demand that materializes.
The reason for this is because transmission is generally more economic for relatively
large electrical demand, while generation is scalable and generally more economic for
lower levels of electrical demand. Details of the various options are explained further

later in this section.

The QPA also recognizes that there may be potential for further utilization of a North-
South transmission supply to the Ring of Fire subsystem through integration with
supplying new growth in the Greenstone area. The detailed needs and supply options
speacific for new growth in the Greenstone area will be assessed as part of the
Greenstone-Marathon IRRP, which may be used to supplement the findings in this
IRRP.

The needs identified for the Ring of Fire subsystem are to connect the five remote
communities to the provincial transmission system and to supply the potential future
mines. The connection of the five remote communities cannot be completed until at
least 2018, as indicated in the Remote Community Connection Report. Also, mines at
the Ring of Fire are not expected to start up until 2017 at the earfiest. A summary of the
needs is provided in Table 41.

Table 41: Needs for the Ring of Fire Subsystem

Required Load Meeting Capabifity [MW]
Timing Needs Low Reference High
» Connect 5 remote communities 4 22 22
and supbly mining demand in the
Nearterm | Ring of Fire subsystems
(2014-2018)  rotal Near term 4 22 22
« Connect 5 remote communites |
Medium and and supply mining demand in the 7 29 73
longterm | Ring of Fire subsystems
(2019-2033) | Total Medium and Long term 7 29 73
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An assessment developed for the Remote Community Connection Plan determined that
up to five remote First Nation communities in the subsystem are economic to connect to
the grid (see Appendices 11.2 and 11.4). As a result, all options identified for this
subsystemn include the connection of the five remote communities included in this

subsystem.
Options to meet these requirements include:
» Connection of mines and remote communities to the transmission system; or

» Connection of the remote communities and on-site generation fueled by diesel or

natural gas for the mines.

Transmission supply options being considered for the Ring of Fire subsystem include a
new supply from Pickle Lake, a point east of Nipigon, or Marathon, These options were
developed with the understanding that both East-West and North-South transportation
corridors are being considered and linear corridor ptanning with efectricity may provide
greater economic efficiencies and reduce environmental impacts. It should also be
noted that 230 kV supply fo Pickle Lake is the minimum technical requirement for

connecting any mining load at the Ring of Fire to Pickle Lake.
Options for supply to the Ring of Fire subsystem are summarized in Table 42 below,

Table 42: Summary of Options to Meet the Medium- and Long-Term Needs of the
‘Ring of Fire Subsystem”®

Capital Cost™ PV Cost Utilized PV Unit Cost of
Capacity Utilized
T PO Capacity
Diesel Generation + Low: $186 M Low: 3456 M 29 MW $15.7 M/MW
Remote Connection High: 3277 M | High:$1.005 M 73 MW $13.8 MIMW
CNG Generation + T Low: $240 M Low: $272 M 20 MW $9.37 MIMW
Remote Connection High: $421 M | High: $480 M 73 MW 56.58 MIMW

™ Transmission options routed from Pickle Lake include a proralesd porion (o] o Lhe redalive amount of load that would be
;:upplir:'d to each party) of the cost for a new 230 kV transmission line to Pickle Lake.
M Pescription of capital costs can be found in the follewing tables: Generation, Table 26; Transmission, Table 27
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115 kV Ling from Pickle |~ $185 M $106 M 29 MW 3364 MIMW |
L.ake to Ring of Fire

230KV Line from Pickle | $277 Wi $166 M 73 MW OS2 1A MW
Lske to Ring of Fire

330 kV Line from $327M | §175M 73 MW $2.40 MiMW
Marathon to Ring of Fire

230 kV Line from east of $327 M $176 M TTA MW $2.40 M/MW

Nipigon ta Ring of Fire

Options that are developed for the scenario that the Ring of Fire subsystem mining
devefopments and remote communities are supplied from a transmission connection to
the provincial power system assumes the cost for the fransmission option with road
access. The option for connecting only the remote communities from a transmission
connection to the provincial power system assumes the cost for the transmission option
without road access. Road access may he pravided from the development of a multi-

use corridor,

7.4.1 Discussion of Options to Meet the Needs of the Ring of Fire Subsystem

Currently, the electric supply of the five remote communities in the Ring of Fire
subsystem is provided by local diesel generators. As discussed previously, up to five of
these communities have been shown to be economic to connect to the transmission
rsystem in the Remote Community Connection Plan. Hence, for the purpose of the North
of Dryden IRRP, these five communities are assumed to connect ta the transmission

system.

Given the timelines required to obtain approvals and to design and construct
transmission facilities of this scale, the OPA has assumed that transmission options for

serving remote communities would not be in service until 2018 at the earliest.

7.4.1.1 Reference Scenario Options Analysis for Ring of Fire Subsystem

Under the reference scenario electrical demand forecast, the LMC required is 22 MW
for the near term, and 29 MW for the miedium and long term as indicated in Tahle 41.
The existing LMC for the Ring of Fire subsystem is 0 MW, as it is currently not

connected to the provincial power system.
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nencration Gpiions

Two Environmental Assessment Terms of Reference published by mining developers in
the Ring of Fire have included electricity supply options for on-site generation for their
particular mining projects. They have identified that diesel or CNG fueled generation
plants can provide sufficient capacity and energy to reliably meet their needs and can
be brought into service within their mine development timelines. Assuming that a
proposed all-season road would connect the Ring of Fire to the provincial highway
system, the transportation of the large volumes of fuel required to operate on-site

generation of this scale would be enabled.

As mentioned earlier, the five remote communities in the Ring of Fire subsystem have
been identified as economic to connect to the fransmission system at Pickle Lake.
Should the Ring of Fire mines choose the self-generation option for their electricity
needs, it is assumed that the remote communities will connect to Pickle Lake through a
separate remote community connection project. This option is discussed in detail in the
Rernote Community Connection Plan. The cost of serving the remote communities by
transmission and the Ring of Fire area mines with on-site generation are considered

together as an integrated option for serving the Ring of Fire subsystem.

The OPA evaluated the feasibility and relative economics of various on-site generation
options to supply the mining load. Findings indicated that reciprocating engines fueled
either by diesel or natural gas could power future mines at the Ring of Fire, which is
consistent with the respective EA Terms of Reference of developers. These units are
available in a large range of sizes which allows for capacity to be scaled to meet a wide
range of needs for individual mines initially and over time. Mine developers at the Ring
of Fire have plans for transportation systems that would connect the Ring of Fire {o the
provincial transpartation network, by either road or rail. One of these options is an all-
season road from the Ring of Fire to the railway near Nakina. In order to develop cost

estimates for this regional plan it is assumed that fuel would be transported to the Ring
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of Fire via the provincial road network to Nakina and then from Nakina to the Ring of

Fire via the proposed all-season road””.

Supplying diesel fuel to mine sites for power generators is common practice. Diesel fuel
can be purchased at a number of bulk storage facilities in northwest Ontario and
transported to mine sites. CNG also appears to be feasible though there are no direct
examples that the OPA could reference for remote mining applications. The OPA has
leveraged available public information and worked with industry to establish a
reasonable set of assumptions and inputs that were used to develop cost models for
both remote diesel and CNG fueled DG. The cost of fuel transportation infrastructure
(trucks and frailers) required to transport both diesel and CNG to the mine sites has
been included in the cost analysis.

The infrastructure required to fuel a natural gas generation facility at the Ring of Fire
would include a compression station located along the TCPL mainline with road access
to the proposed all-season road to the Ring of Fire beginning near Nakina. Due to the
complexities and permitting required to build a CNG storage facility at the mine site, the
OPA understands that no CNG storage facilities are planned for the mine sites and that
fuel would be delivered on a just in time basis, with allowance for only a few trailers to

be kept on site. Each trailer stores approximately 2 hours supply of fuel.

While the process is not substantially different from the transport and use of diesel,
there are more steps and facilities required to compress, transport and decompress the
gas hefore it can be used. Without significant an-site storage facilities, natural gas
transportation logistics will be more challenging particularly during inclerment weather
when the all-season road may be closed for extended periods. To account for such
challenges, it is likely that the generators will have to be capable of using both diesel
and natural gas. Mines will have large scale diesel storage on site to fuel their vehicles

and heavy equipment which could be used to fuel the generators when natural gas

" The OPA does not have expertise in transportation planning; this assumption is solely for developing
cost estimates for generation OM8&A and does not indicate a preference of the QRA,
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supply is interrupted. The OPA has also discussed the results of its CNG cost model

with industry to ensure the findings are reasonable.

Liquefied natural gas ("LNG") may also be a feasible cption to fuel generators.

However, it is not clear what minimum production volume is required to establish a

natural gas liquefaction facility in northwest Ontario or what the economics of such

facilities would be. As a result, the OPA does not have sufficient information to assess

either the feasibility or the economics of LNG at this time.

Table 43: Generation Options at the Ring of Fire Mines

Options for Mining Load Mining Generation Near term Reference Medium and Long
[MW] Forecast Demand term Reference
{Mines Only) [MW] Forecast Demand
{Mines Only) [MW]
Diesel Generation 22
18 22
CNG Generation 22

From the above, in order to meet the reference scenario demand for the Ring of Fire

mining load, up to 22 MW of diesel or CNG generation are considered.

The costs for supplying the forecasted Ring of Fire subsystem mining load by either
22 MW of diesel or CNG generation at the Ring of Fire mines are summarized in Table
44

Table 44: Generation Options at the Ring of Fire Mines

Options for Mining Load Mining Initial Capital Average Annual Total PV
Generation Cost Fuel and O&M
MW]
Diesel Generation
22 2 M 339 M $393 M
CNG Ganeration
22 3127 M F20 M $209 M
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As discussed above, the integrated options for serving the needs of the remote
communities and the mines in the Ring of Fire subsystem includes a transmission
connection option to serve the five remaote communities from Pickle Lake in the case
where the Ring of Fire mines opt for self-generation. This option would consist of a
115 kV transmission line from Pickle Lake to an end point near Webequie FN, passing
near Neskantaga FN. Transformer stations to serve the communities would be sited
near Neskantaga FN and at the end of the line near Webequie FN. Neskantaga FN,
Eabametoong FN and Marten Falls FN would be connected via distribution lines and
stations to the transformer station near Neskantaga FN, while Webequie FN and
Nibinamik FN would be connected by distribution lines and stations fo the transformer
station near Webequie FN. Figure 36 in Appendix 11.4 shows this planned connection

system for the five remote communities.

The OPA has estimated the cost of connecting the five remote communities in this
subsystem to be $64 million, consistent with the 2014 Remote Community Connection
Plan. The costs of the integrated options for mine site generation and transmission

connection of remote communities are summarized in Table 45.

Table 45 Integrated Options for the Ring of ifire Subsystem: Mine Generation and
Remote Community Connection to Pickle Lake

Integrated Options PV of Mine Site PV Remote Total PV of Integrated
Generation Connegction Qption
Diesel Generation + Remcte 383M | 382 M F456M
CO""ECUD” PP A o
CNG Generation + Remote F200 M 362 M 3272 M
Connection

Therefore, in order to supply the entire need for the Ring of Fire subsystem —
connection of remote communities and generation supply to mines —a new 115 kV
connection for remote communities and 22 MW of generation would be reguired and

would total $273-3457 M, depending on fuel,
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Transmission Guiicns

Transmission options for supplying the five remote communities and mining load at the

Ring of Fire together include the following:
1. East-West corridor

a. Anew 115 kV single circuit line from Crow River DS or a new station at

Pickle Lake to the Ring of Fire

bh. A new 230 kV single circuit line from a new 230/115 KV station at Pickle
Lake to the Ring of Fire, and new 230/115 kV TS near Neskantaga FN

2. North-South corridor

a. A 230 kV single circuit line from Marathon TS to a new transformer station
at the Ring of Fire and a new 230/115 kV station near Marten Falls FN

h. A 230 kV single circuit line from east of Nipigon to a new transformer

station at the Ring of Fire and a new 230/115 kV station near Marten Falls
FN

The LMC of these options are summarized in Table 46 below

Tahle 46: Capacity of Transmission Options

Options Ring of Fire Ring of Fire Ring of Fire
Subsystem Load Subsystem Near term Subsystem Medium
Meeting Capabtlity Reference Forecast and Long term
[MW] Dermand [MW] Reference Forecast

_.Demand [MW]

East-West cortidor

115 kV line from Pickle G7 22 29
lLake
230 kV line from Pickle 78 22 29
Lake

North-South corridar
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230 kV fne from T 2 25
Marathon TS

230 kV line from east of | 78 22 T g
Nipigan

Power flow studies show that a single circuit 115 kV line from Pickle Lake could supply
up to 67 MW of load at the Ring of Fire (60 MW of mining load plus 7 MW of remote
community load). Figure 36 in Appendix 11.4 shows a potential configuration of the
North of Dryden system with a 115 kV connection to the Ring of Fire from Pickle Lake.
This would be sufficient and would be the least-cost option to supply the reference

scenario forecasted demand.

itis not economic under the reference scenario forecasted demand to supply the Ring
of Fire subsystem by a 230 kV transmission line.

If mining and remote community load exceeds 67 MW a new 115 kV supply would no
longer be sufficient and a 230 kV connection to the Ontario transmission system is
required for the Ring of Fire subsystem.

The North-South options will be assessed in further detait in the Greenstone-Marathon
[RRP by considering possible economic synergies with potential load growth in the

(Greenstone area.

As mentioned in Section 7.4.1, the five remote communities in the Ring of Fire
subsystem have been identified in the Remote Community Connection Plan as being
economic to connect on their own. It is therefore assumed that if the Ring of Fire mines
do not connect to the grid, then the five remate communities will continue to pursue a
connection to the transmission system at Pickle Lake. The lowest cost transmission
connection for these communities s a single circuit 115 kV line from Pickle Lake to a

new 115/44 kV transformer station near Webequie FN.

A summary of the cost and capabilities of these options is provided in Table 47.
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‘Table 47: Capacity and Costs of Transmission Options

Options Capital Prorated Total | Total PV During
Cost Capital of Line Capital Planning Period
_ to Pickle Lake
Remote Cormmunity Only F10T M F13M 114 M 362 M

Connection from Pickle
Lake (115 kV)

Mew 115 kV line from Pickle 146 M $44 M $185 M $106 M

Lake to Ring of Fire

MNew 230 kV line from Pickle $196 M $35 M $23T M 127 M

Lake to Ring of Fire

New 230 kV Line from F327 M MN/A 5327 M 175 M
| Marathonto Ring of Fire

New 230 KV Line fram east FI27 M MN/A $327 M 175 M

of Nipigen to Ring of Fire

The cost responsibility for the new line to Pickle Lake and any connection line to the
Ring of Fire shared by mines and remote communities would be determined through
commercial agreements and/or through the OEB's Leave to Construct application

process,

7.4.1.2 Low Scenario Options Analysis for Ring of Fire Subsystem

Under the low scenario forecasted load, the LMC required is 4 MW for the near term,
and 7 MW for the medium and long term as indicated by the low scenario in Table 41.
This scenario corresponds to the load associated with only the five remote communities

in the Ring of Fire subsystem.

Therefore, under this scenario, only the connection of the five remote communities is
considered. As indicated in the previous section, the lowest cost transmission
connection for these communities is a single circuit 115 KV line from Pickle Lake to a
new 115/44 kV transformer station near Webequie FN. This is expected to cost $115 M

net-present value over the planning period.

Details are included in the Remote Community Connection Report, This scenario does

not require any additional consideration.
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7.4.1.3 High Scenario Options Analysis for Ring of Fire Subsystem

Under the high scenario forecasied load, the LMC required is 22 MW for the near term,

and 73 MW for the medium and long term as indicated by the high scenario in Table 41.
Of the 73 MW, 66 MW is mining load and 7 MW is community load. The existing LMC
for the Ring of Fire subsystem is 0 MW, as it is currently not connected to the provingial

power system.

Sensicivity Analysis for Generation Options

In order to meet the required LMC for the Ring of Fire subsystem under the high

scenario, the high generation option would he required, The tables outlining the

generation options are repeated for convenience:;

Table 48: Generation Options at the Ring of Fire

" Options for Mining Load Mining Initial Capital Average Annual Total PV
Generation Cost Fuel and O&M
Diesel Generation 71 $163 M $102 M $946 M
CNG Generation 71 $307 M 546 M B VTN VI

Table 49: Integrated Option for the Ring of Fire Subsystem: Mine Generation and

Remote Commupnity Connection to Pickle Lake

Integrated Options "BV of Mine Site | PV Remote Total PV of Integrated
Generation Connection Option
Diesel Generation + Remote 3946 M 362 M siooonm T
ll@pnnection
CNG Generation + Remote 3393 M $62 M 5456 M
_Qppnection

Sensilivity Andlyses for Transmission Qplics

In order to meet the required LMC for the Ring of Fire subsystem under the high

scenario, the transmission options assessed for the reference scenario remain
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unchanged. A summary of capacity and costs are repeated in the following tables for

convenience:

Table 50: Capacity of Transmission Options

Options Ring of Fire Ring of Fire Ring of Fire |
Subsystern Load Subsystem Near term Subsystem Medium
Meeting Capabiiity High Forecast and Long term Migh
[MwW] Demand [MW] Forecast Demand
East-West corridor
C115 kV line from Pickle” | e T 22 73
Lake
230 kV line from Pickle 78 22 -

Lake

Naorth-South corridor

230 kV line from 78 22 o 73
Marathon T3

230 kV line from east of 78 22 73
Nipigon

Table 51: Capacity and Costs of Transmission Options

Options Capital Prorated Capital Total Total PV During
Cost of Line to Pickle Capital Planning Period
Lake
Remote Community Only 101 M F13 M $114 M $62 M

Connection from Pickle
Lake (115 kV)

New 115 kV line from Pickle Not Technically Feasible for medium to long term

Lake to Ring of Fire g

New 230 kV line from Fickle | $198 M a5 M 231 M $127 M
_Lake to Ring of Fire I S A

New 230 kV Lineg from 3327 M N/A 3327 M $175 M
Marathon to Ring of Fire

Meow 230 kV Line from east 5327 M N/A 327 M $175 M

of Nipigon to Ring of Fire

As indicated previously, a 115 kV line to the Ring of Fire subsystem could supply up to
67 MW, and a 230 kV line would he required to serve demand greater than 67 MW.
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Based on the high demand scenario, a 230 kV supply to the Ring of Fire subsystem
would be required. A recommendation for a specific solution is not required at this time,
The magnitude and timing of the potential mining load is still very uncertain, and
decisions regarding transportation infrastructure to the Ring of Fire have not yet been
made. A common corridor to the Ring of Fire should consider the potential need for a

tranamission line.

7.4.2 Ring of Fire Subsystem Recommendations

The OFA recommends that electricity infrastructure to supply the Ring of Fire
subsystem is coordinated with other infrastructure being investigated, such as
transportation. Transmission may also utilize either an East-West corridor (originating
from Pickle Lake) or a North-South corridor (originating from either Marathon or east of
Nipigon). The OPA therefore recommends that development of an infrastructure corridor
to the Ring of Fire should consider the potential need for a transmission line.

The lowest cost option for meeting the medium- and long-term identified needs is a
transmission connection from either Pickle Lake, Marathon, or east of Nipigon to the
Ring of Fire. The incremental cost of developing a transmission connection capable of
serving mines and remote communities is substantially lower than the cost of generation

to serve mines and separately connect the remote communities.
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8 FEEDBACK FROM ENGAGEMENT AND CONSULTATION

&.1 Aboriginal Consultation

The OPA recognizes the importance of engaging with First Nation and Métis
communities and carrying out the procedural aspects of Aboriginal consultation where

delegated by the Crown.

The Ministry of Energy delegated the procedural aspects of consultation to the OPA and
identified 44 First Nation communities and four Métis communities to be consulted on
the Draft North of Dryden IRRP. The Ministry of Energy wrote to each community on the
consultation list by letter dated April 25, 2014 to provide notice of the consultation and
the delegation of the OPA’s role as a delegate of the Crown. The QFA then wrote to
each community by letter dated May 26, 2014 to provide the dates and locations of the
consultation sessions scheduled for June 2014. The letters included the OPA's
commitment to cover the cost of travel and accommodation expenses associated with
attending a consultation session. OPA staff then phoned each community to follow up
and to answer questions about the North of Dryden IRRP consultation and provided
presentation materials in advance of all sessions. The QFA sent additional invitation
letters by registered mail on September 26, 2014 for the consultation session that
occirred on October 16, 2014. The OPA followed up by phoning each community to
ensure that leadership and/or hand staff were aware of the North of Dryden

consuliation,

The OPA held consuitation sessions for the First Nation communities in Thunder Bay on
June 18, 2014, June 25, 2014, and October 16, 2014, and in Dryden on June 26, 2014.
Representatives from 15 communities attended the sessions. Two communities
informed the OPA that the North of Dryden IRRP is outside their area of interest.
Representatives from the Chiefs of Ontario, Grand Council Treaty 3, and Nishnawbe
Aski Nation also attended the sessions but did so for informational purposes only. Notes
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of these sessions were prepared by the OPA and posted in the regional planning
section of the OPA’s website.

The QPA was in contact with the Métis Nation of Ontario ("MNO™) on a number of
occasions via telephone and email to set up appropriate times for regional consultation
meetings with MNO’s member communities. The OPA endeavoured to meet with the
MNQO and its chartered communities and remains open to such meetings.

The OPA met with Red Sky Métis Independent Nation on June 19 at Red Sky’s office in
Thunder Bay. OPA staff delivered a presentation on the North of Dryden IRRP and
answered questions posed by Red Sky's representatives,

To date there have not been any specific concerns expressed regarding potential
impacts of the regional plan on any Aboriginal or treaty rights. Some clarifying questions
were asked during the sessions, and there were some non-consultation related
questions regarding electricity rates foliowing the connection of the remote communities
identified in the Remote Community Connection Plan. At this point in time, it is not yet
known how the distribution service would be structured and therefore it is not possible to
determine the impact to rates in a detailed manner. Rates similar to other rural
distribution customers in northwestern Ontario are believed to be expected. Other

general comments included:

« the need for capacity building in communities to facilitate greater participation in
consultation sessions

»  50me communities wish to focus on project-level consultation with proponents
due to the more immediate potential impacts.

8.2 Municipal Engagement

Following the publication of the Draft North of Dryden IRRP, the OPA travelled across
the northwest to meet with various municipal representatives from affected

municipalities. The following summarizes these meetings:
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Table 52: Municipal Engagement Summary

Meet'i'h"g Date Mﬁnicipality
December 10, 2013 Fickle Lake
December 10, 2013 Greenstone
December 12, 2013 Red Lake

December 12, 2013

Sioux Laokout

December 13, 2013

Marathon

February 12, 2014

‘February 13,2014

Dryden

lgnace

Following the municipal engagement meetings, several themes emerged as common

feedback from the various municipalities and mainly centered on option preference, cost

responsibility, and urgency for development.

Various municipal representatives provided input that any new transmission being

contemplated in northwestern Ontario should be built to 230 KV standards in order to

accommodate potentially high growth and encourage economic development. In

general, the OPA agrees with this philosophy if there is sufficient justification to spend

the incremental cost associated with a more expensive 230 kV option compared to a

less expensive 115 kV option,

The OPA considered this feedback in updating the Draft North of Dryden IRRP that was
released on August 16" 2013, In the draft IRRP, the QPA indicated that it had no

preference to the voltage for the recommended new line to Pickle Lake. In this version

of the IRRP, the OFA was able to find sufficient justification for initially building and

operating the recommended new line to Pickle Lake to 230 kV. The justification is based
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on the fact that the reference scenario forecast exceeds the capability of a 115 kV line
in the longer term, and the provision of option flexibility for supplying the Ring of Fire as
described in Section 7.2,

Cost responsibility was another commeon point of feedback. Generally the municipal
representatives communicated that the infrastructure being contemplated in the North of
Dryden IRRP is to enable economic development. Economic development was said to
provide broader benefits than the local customers and costs should therefore be shared
more broadly. Cost responsibility for new transmission and distribution infrastructure will
be determined by the OEB during the appropriate regulatory process. For example for
applicable transmission lines, cost responsibility would be determined during the leave

to construct application.

Another common theme communicated by municipal representatives was the sense of
urgency to develop the near term recommendations of a new line to Pickle Lake and the
line upgrades from Dryden to Red Lake. The OFA agrees that the recommendation of
building a new 230 kV single circuit line to Pickle Lake and upgrading the lines between
Dryden and Red Lake are required as soon as possible, and will continue to support
their development within the capacity of the OPA.

8.3 Other Engagement Activities

Prior to the publication of the Draft North of Dryden IRRP, the OPA engaged with
remote communities, municipalities, stakeholder groups and industry to better
understand the needs of the North of Dryden sub-region and communicate options that
the OPA was considering for the North of Dryden IRRP. Presentations were made to
the following groups and events:

¢ Ontario Mining Conference — June, 2013

+  Common Voice Northwest — May, 2013

+« Kenora District Municipal Association AGM — February, 2013

« Central Corridor Energy Group/Wataynikaneyap Power — various meetings 2011.2614
= Sagatay Transmission |..P. — various meetings 2012-2014



« Sioux Lookout Aboriginal Advisory Management Board - Trades Conference Fall 2012
« Aboriginal Energy Forum — December 2012

+ Keewaytinook Okimakanak Chiefs Annual Meeting — December 2012

+ Red Lake Mining Forum — Qctober 20172

« NWOFNTPC - various meetings 2011-2012

With the release of draft IRRP in August 2013, the OPA hosted a webinar on November
21, 2013 to provide a high-level overview of the plan and to start the dialogue on further
developing and refining the plan. An archive of the webinar was posted to the OPA

website for stakeholders and communities who were not able to participate.

The OPA also established a dedicated email address —
northofdryden@powerauthority.on.ca - to receive written feedback on the draft IRRP

and for correspondence about the plan.
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9 SUMMARY OF RECOMMENDATIONS

The existing North of Dryden sub-region has met its load meeting capability. In order to
accommodate the economic connection of remote First Nation communities and to
enable forecasted growth in the mining sector, it is prudent to develop and implement

the following recommendead solutions as soon as possible:

1. Building a new single circuit 230 kV transmission line from the Dryden/Ignace
area to Pickle Lake (for the Pickle Lake subsystem) and installing a new
230/115 kV autotransformer, related switching facilities, and the necessary
voltage control devices at Pickle Lake,

2. Upgrading the existing 115 kV lines from Dryden to Ear Falls {(E4D) and from Ear
Falls to Red l.ake (E2R)} (for the Red Lake subsystem) and install the necessary

voltage control devices; and

3. {ESO/OPA to initiate discussions with OPG for new reactive power services
provided by Manitou Falls GS if it is confirmed to be beneficial to the ratepayer

These recommendations are the most cost-effective options that can be implemented in
a timely manner and provide flexibility for meeting a broad range of long term forecast

SCEenarios.

The estimated combined cost of recommendations (1) and (2) during the planning
period is about $124 million (net present value). Recommendation (3) may reduce the
estimated cost further. Together these projects increase the LMC of the Pickle lLake
subsystem from 24 MW to 160 MW, and increase the LMC of the Red Lake subsystem
from 61 MW to 130 MW,

Based on the reference scenario forecast, the recommended solutions are expected to
salisfy the forecasted demand requirements for the Pickle LLake and Red Lake
subsystem until beyond the end of the planning period. The high scenario forecast

indicates that additional investments for the Red Lake subsystem may be required by
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2030. The transmission and generation options available have relatively short lead
times compared to the 2030 need date, based on the high scenario forecast. As a
result, no further action needs to be taken at this time.

The OPA has also shown that under all forecast scenarios assessed in this version of
the North of Dryden IRRP, transmission supply options to supply the Ring of Fire
subsystem are more economic than remote generation options. The QPA therefare
recommends that common infrastructure corridor planning to the Ring of Fire should
include the consideration of the potential need for a transmission line to ensure
economic and regulatory efficiencies. The OPA will monitor developments in the Ring of
Fire subsystem to ensure potential customers, stakeholders and Aboriginal groups are
aware of these findings.

The OPA will continue to monitor developments in the North of Dryden sub-region, such
as: progress on the recommendations in this version of the plan, demand growth,
conservation activities, and progress on developments at the Ring of Fire.

As developments in the North of Dryden sub-region reach new milestones, a new
planning cycle for the sub-region wili be initiated. The next planning cycle will take place
within the next 1-5 years, consistent with the TSC, DSC, and the OPA’s license,
depending on if and when currently uncertain developmenis take place.

When the long-term needs for the Red Lake and Ring of Fire subsystems become more
certain, reinforcement projects can be {riggered in the next planning cycle with

appropriate lead times to ensure that the needs will be met.

Some projects may require funding by customers, in accordance with the TSC. In these
cases the projects cannot procead until customers have committed the required
resources and funding for development work to he completed. Therefore, the timing of
these facilities may be dependent on when customers can identify their needs and

provide commitment to the project.
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Additionally, conservation and distributed generation resources are important
contributors to the integrated solution for addressing the needs of the North of Dryden
sub-region. The OPA has and will continue to actively work with existing and future
customers in the North of Dryden sub-region to pursue conservation and DG. The OPA
will continue to work with interested customers to understand the availability of potential

resources including conservation and customer based DG in the North of Dryden sub-

region.

The recommended solutions in the North of Dryden sub-region are consistent with the
broader pianning and development work that is underway to ensure an adequate supply
is available in the Northwest as a whole.
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10.1 List of Remote First Nation Communities in the Remote

Community Connection Plan

Pickle Loke Subsystem Communitics

Sachigo Lake

Bearskin Lake

Kingfisher Lake

Wawakepewin

Kasabonika Lake

Wunnumin Lake

Wapekeka

Kitchenuhmaykoosib Inninuwug (Big Trout Lake)
MNorth Caribou Lake (Weagamow)

Muskrat Dam

Red Lake Subsystein Communitics

Deer Lake

Narth Spirit Lake
Poplar Hill
Pikangikum
Keawaywin
Sandy Lake

Ring of Fire Subsystem Communities

Communiidieys Lhat gre nab Hoonomic Fo Connect ot this Time

&

Eabametoong (Fort Hope)
Neskantaga (Landsdowne Housa)
Webequie

Nibinamik (Summer Beaver)
Marten Falls

Peawanuk
Fort 5evern
Gull Bay
Whitesand
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10.2 List of Terms and Acronyms

ACF

Board or OEB

Ontarie Energy Board

C&s " Codes and Standards
CNG Compressed Natural Gas o
GTS Customer Transformer Station
DG " Distributed Generation
| DR 4 Demand Response
DS o Distribution Station
DSC Distributior]l?yst‘;ﬁ Code
EA | JEnvironmen‘ta‘a’I Assessment
._EE wEnergy Efficiency
ﬁM&V Evafustion, Measuremen"tﬁ Verificétion B
EUF lllllll End Use Forecast o
FIT Feed-In Tariff Program
FN First Naton
GAM Global Adjustment Mechan'i'smm .
GS Genec_ating Station

Hydre One or
HDNIMW

Hydro One Networks Inc.

term

______lngD Independent Electricity System Qperator
PSP Integrated Powef'mSlS-/é{em Plan -
IRRP Integrated Regional Resource Plan
Km  Kilometers
kv kilovolts
kW Kilowatts
LDGC ) Irocal‘l;_i‘iﬂétribution Company
LMC Load Meeting Capability
LNG Liguefied Natural Gas
LTEF Long-Term EnergyF’Ian of the Ministry of Enargy dated November 23,2010
M “migon
MW Mition/Megawatt

(2019-2033)

MOE Ministry of Energy

| MTS ‘f\;’lunicipal Transformer Station
MW Megawatts '

w Megawatt hour




MNear term

(2014-2018)

NeD North of Dwden
. NWOFNTPC Northwestern Ontario First Natlon Transmission Plannmg Cemmlttee
Q&M Dper‘atmg & Mamtenence
QOPA ""Ontar:o Power Authonty
ORTAC Ontario Resource and Transmission Aesessment Criteria (iESO dec:ument)
MPP\NG Ontario Energy Board - Plenmng Process Warking Group s Repoart to the Boardas
parn of the Renewed Regulatory Framework for Electricity
Pv ' Present Value -
RFEI Reguest fer Expressmn of Interest
RoF Ring of Fire '
M}SCGT Sing“le Cycle Gas Turbine |
sA System Impact Aeeeeee'tent
SMD Supply Mix Directive dated February 17, 2011
sSPS Speclel Protectlen Schemes
TCRL or TransCanada Pipelines Limited 7
TransCanada
TOR o Terms of Reference
TS Transformer Station
‘TSC Trensmmsmn System Code N




10.3 Study Methodologies

10.2.1 Hydro One Distribution - Reference Demand Forecast Methodology

Hydro One Distribution services the North of Dryden sub-region via six step-down

stations:

= 115/12.5 kV Perrault Falls DS supplied by circuit E4D
= 115/44 KV Ear Falls TS supplied by 115 kV circuit E4D
« 115/44 kV Red Lake TS supplied by 115 kV circuit E2R

= 115/24 9 kV Cat Lake CTS supplied by 115 kV circuit E1C
v 115/24.9 kV Slate Falis DS supplied by 115 kV circuit E1C

= 115/27.6 kV Crow River DS supptlied by 115 kV circuit E1C

The Hydro One reference demand forecast was developed using macro-economic
analysis, which takes into account the growth of demographic and economic factors.
Thus historical relationships between actual load growth and economic/demographic
factors were utilized in preparing the forecast. In addition, local knowledge, as well as
information regarding the loading in the area within the next two to three years, is
utilized to make minor adjustments to the forecast. The forecast is net of the load impact
of conservation so that it is consistent with actual load for the base-year and expected
load in the future in a manner consistent with the on-going provincial conservation
efforts. It also reflects the expected weather impact on peak load under average peak-
time weather conditions, known as weather-normal. Furthermore, the forecast is
unbiased such that there is an equal chance of the actual peak load being above or
below the forecast.



Figure 15: North of Dryden sub-region Reference Distribution Demand Forecast (Net
of Conservation)
70 S

60 e i

50 PR o ﬁwﬂ"'«m

P —— saamas ToL ] HONL Dx

. 'J/W Load (MW)

20 .................. S e e e

10

y ! P g o g

2013 2017 2021 2025 2025 2033

10.3.2 Methodology for Dependable Renewable Generation Assumptions

Determining Dependable Wind and Salar Goneration

For planning purposes, the dependable capacity of generation is the prorated amount of
installed generation capacity that can be relied on to meet demand during peak need
hours. Since each type of distributed generation exhibits unique behavior, specific
capacity contribution assumptions were used for wind and sclar to determine the
dependable capacity of these resource types in the North of Dryden sub-region.

Table 53: Capacity Contributions from Wind and Solar

Resource Type Capacity Contributicn Dala Source
Wind 0% Wind Profiles from AWS Truepower
Solar S Solar Profiles from AWS Truepower

The capacity contribution of solar generation depends on both random and predictable
elements, such as weather conditions, latitude, and sunrise/sunset times. The capacity
contribution of wind generation depends on weather conditions and can vary

significantly. To achieve an accurate representation of these resources, hourly solar and



wind profiles for the Northwest zone were estimated by AWS Truepower for the years
between 2004 and 2008.

The fall period is typically the most constrained supply period for the North of Dryden
sub-region as it is when hydroelectric generation in the Ear Falls area is at its lowest. To
calculate the expected solar and wind output in the area, hourly capacity factors from
the AWS data corresponding to the top 10% of historical demand hours during October
and November were averaged. This result provides a dependable level of output that
can be reasonably expected from solar and wind resources in the North of Dryden sub-
region during the period of peak need.

Determining PRependable Hydroelectric Generation

The hydroelectric generators located in the North of Dryden sub-region are listed below
in Table 54. Lac Seul GS is an expansion of the Ear Falls GS that was undertaken by
OPG with the Lac Seul First Nation.

Table 54: Existing and Contracted Hydroelectric Generation

Name Ownor Na. Unit Unit Size Circuit

{Total) (MW}
Manitou Falls G5 Ontario Power 5 4x14.9 + 1x13.5 M3E
Genaration
Ear Falls G5 Ornlario Power 4 2x5.4 + 2x3.1 Ear Falls TS bus
Generation
Lac Seul G5 Ontario Power 1 12.1 Ear Falls TS bus

Goneration

Trout Lake River G5 Horizon Hydro Ine, 1 375 ELiC

Northern hydroelectric generation is an energy limited resource known to have
significantly reduced output and availability during drought conditions of the river system
supplying these generating units. Neither Manitou Falls nor Ear Falls/Lac Seul are
currently configured to condense. The OPA has met with ORPG and are aware that
configuring some select units for condense mode under drought conditions may be a

low cost option to provide voltage support.




Dependable generation is defined in ORTAC as the level of generation that is available
for at least 98% of hours during the evaluation period. At Manitou Falls GS, output has
been at least 14.4 MW 98% of the time, while at Ear Falls GS output has been at least
6.7 MW, 98% of the time.

At Manitou Falls GS, four of the five units are connected on the secondary of one step
up transformer (T1), with the fifth unit having its own transformer (T2). Because of this
configuration, if T1 is unavailable, only one Manitou Falls GS unit (G5) can remain

operational during the duration of the outage of T1.

The units at Manitou Falls GS units are also much larger (13.5 MW and 14.9 MW) than
the Ear Falls GS units (3.1 MW and 5.4 MW), therefore the presence of one additional
Ear Falls GS unit (assuming sufficient water is available during the outage of Manitou
Falls T1) does not significantly improve the transfer limits in the subsystem. The single
Lac Seul unit is of a similar size to the Manitou Falls S units and its operation does
significantly improve the transfer capability of the Red Lake subsystem, when it is
available.

However, the performance of the Lac Seul unit and the future Trout Lake Riveir GS
during drought conditions is not yet known. Until drought condition performance is
determined at these units they are assumed to be unavailable during drought
conditions. The dependable generation assumptions for hydroelectric units in the Ear

Falls area that have been used in this plan are summarized in Table 55.

Table 55: Existing and Contracted Hydroelectric Generation

Name M. Units (Total) Unit Size (MW) Dependable Output
(MW)

Manitou Falls G5 5 4x314.9 + 1x13.5 14.4

Ear Falls GS 4 2x5.4 4+ 2x3.1 6.7

Lac Seul G5 1 .l?.l . o 0

Trout Lake Riverl;?.S “ ']  l h .75 - O
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High Loval Cost Assessmonl of Renowable Generalion

The seasonal and annual variations of run of river hydroelectric generation and the
intermittent output of potential wind and solar resources in the North of Dryden sub-
region lead to dependable capacities for these resources that are between 5% and 30%
of their namepiate capacity, as described above. If these types of resources were used
to meet capacity needs for the North of Dryden sub-region, then their dependable
capacity would be used to assess their contribution to meeting peak demand. To be an
aiternative to other generation resources or transmission reinforcements, the nameplate
capacity of these renewable resources would have to be built to a level substantially
greater than the capacity required for the subsystem. Furthermore, because of this
over-sizing, during times of high renewable output, these resources may be partially
constrained by limited existing transmission capability connecting them to the rest of the
Ontario system.

Developing these resources o serve capacity needs would require between 3 MW and
20 MW of nameplate capacity to dependably supply 1 MW of load.

It is estimated that the capital cost of dependable ruri of river hydroelectric capacity
ranges from $15 million to $65 million per MW, while wind and solar range from $15
millicn to $100 million per MW. The curtailment of generation would have an associated
cost, or alternatively, new implementation of transmission to deliver excess energy
would also have societal costs and is an alternative to renewable generation for meeting
the needs of the North of Dryden sub-region. Neither of these additional costs were
considered in this high level cost analysis. A summary of the resuits of this cost analysis
is in Table 56, below.



Table 56: Summary of Renewable Generation Qptions

Resource Type Firm Capital Cost per MW Levelized Lnit Dovalnpmpnt
Capacity of Firm Capacity Energy Cost™ Duration

Hydroelactric (Run 15-30% 316 M - §66 M /MW F60-3110/MWh 5 to 10 Years
of River)

Intermittent B-28% 57.5 M - $100M /MW FEQ-FA00/MWH 3 Years
Renewablas

10.4 Technical Studies and Analysis Methodologies

The following section outlines the assumptions and methodology used for performing
the technical analysis for determining the load meeting capability of the existing system,
and the options being considered. The load meeting capability for options being
considerad are mostly limited by acceptable voltage performances. Consequently, a
significant portion of the costs for options being considered is for the installation of
voltage control devices, When developing cost estimates, planning level unit costs were

used, which typically have an accuracy of +/-50%.

10.4.1 Base Case Setup and Assumptions

The system studies for this plan were conducted using PSS/E Power System Simulation
software. The reference PS5/E case was adapted from the base case that was
produced by the IESO for the 2012 North of Dryden Feasibility Study.

Bull Syatem Assumptions

The North of Dryden sub-region is connected to the bulk transmission system at
Dryden TS. The forecasted capacity requirements for the North of Dryden sub-region
are coordinated with the West of Thunder Bay IRRP. Thereforg, for the purpose of this
assessment, it is assumed that the bulk system supply to the North of Dryden sub-

) Levelized Unit Enerpy Cosl (RULC) Is a methad o compare electrloily system resources on a $/MWh basis,
considering the costs incorred (eapltal, lixed, variable, fuel, ele ) and the produclion ol energy over the lifetime of
the resouree, discounted appropriately. TLURC asswmes that all encrgy senerated can he delivered without
wransmission constraints.



region will be stable. A healthy supply voltage from the bulk 230 kV (nominal) system of

245 kV has heen assumed.
el Aved Assumiplicons
These load flow cases include the following assumptions:

+ Dependable (drought) level hydroelectric generation, which totals 21.1 MW in the
Ear Falls area {(Manitou Falis GS (14.4 MW), Ear Falls G5 (6.7 MW))

«  Summer ambient temperature of 30°C and 0-4 km/hr wind for ampacity of
overhead transmission circuits

« Peak forecasted load corresponding to the reference, high, and low scenarios for
the near term and medium to long term

« All proposed 115 kV circuits had line characteristics equivalent to that of a
477 kemil ACSR conductor (similar to existing M2D), and all proposed 230 kV
circuits had line characteristics equivalent to that of a 795 kemil ACSR conductor
{similar to existing circuit D26A)

« The 115 kV step-down transformers at Mc Faulds (Ring of Fire mines) were
assumed to be similar to the existing transformers at Red Lake TS, Other 115 kV
step-down transformers were assumed to be similar to the existing transformers
at Crow River D5 for loads greater than 3 MVA, or the Slate Falls transformer for
loads smaller than 3 MVA. The Pickle Lake 230/115 kV autotransformer was
assumed to be similar to the existing Lakehead autotransformers.

« Dependable capacity at Trout Lake River GS is assumed to be 0 MW

e 5% of installed solar capacity is assumed to be dependable. This includes four
microFIT projects in Red Lake providing capacity of 39.3 kW and one microFIT
project in Ear Falls with an capacity of 10 kKW, providing a 2.5 kW of dependable
output

e For steady state and voltage assessment, the loads are modeled as constant
megavolt-ampere (MVA)

e All new voltage control devices are assumed to be Static Var Compensation
(SVC) devices



It was assumed that the |oss of voltage control devices conneacted at load
stations (McFaulds, Esker, Musselwhite, Red Lake, Balmer, Sandy Lake, Pickle
Lake area Mine) would also result in the loss of the associated load.



Figura 16: North of Dryden 2012 Peak Load Flow Case
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10.4.2 Application of IES0O Planning Criteria

In Ontario, the criteria for planning the transmission system are specified in the [ESO's
Ontario Resource and Transmission Assessment Criteria (DRTAC)”. In accordance
with ORTAC, the transmission system supplying a local area shall have sufficient
capability under peak demand conditions to withstand specific outages prescribed by
ORTAC while keeping voltages, line and equipment loading within applicable limits. in
determining the load meeting capability for each subsystem, ORTAC requires certain
conditions to be respected. The supply options that are discussed for the North of
Dryden sub-region assume that where new lines are built parallel to existing lines, some
or all of the incremental load that is enabled for connection to the system, may be
curtailed in the event of a forced outage of either line. This following is an excerpt from
Section 7.1 of ORTAC which states:

"The (ransmission syslem must be planned to satisfy demand levels up 0 the extreme
weather, median-economic forecast for an extended period with any one transmission
element out of setvice. The transmission sysfem must exhibit acceptable performance,
as described below, following the design criteria contingencies defined in sections 2.7.1
and 2.7.2. For the purposes of this section, an element is comprised of a single zone of
protection.

With all transmission facilities in service, equipment loading must be within continuous
ratings, voltages must be within normal ranges and transfers must be within applicable
normal condition stability fimits. This must be satisfied coincident with an outage to the
largest local generation unit.

With any one element out of services, equipment loading must he within applicable long-
term emergency ratings, voltages must be within applicable emergency ranges, and
transfers must be within applicable normal conditien stability limits. Planned load
curtailment or load rejection, excluding voluntary dermand management, is permissible
only to account for local generation outages. Not moare than 150MW of load may be
interrupted by configuration and by planned load curladment or load rejection, excluding
voluntary demand management. The 150MW load interruption limit reflects past pfanning
practices in Ontaric.”

Additionally, the following were assumed in this study to comply with ORTAC;

« Run of river hydroelectric generation should be assumed at a level that is
available 98% of the time (ORTAC Section 2.6);

 hittpyawwieso.calimoweb/pubs/imarketadmindmo_req_0044_transmissionasacssmaentonileria.pdf
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» Load power factors is assumed to be 0.85 at the low voltage busbar to comply

with the Market Rule of 0.9 at the defined meter point at the HV bushar (ORTAC
Section 2.4);

« \Voltage operating range of 113 kV to 132 kV for the 115 kV nominal system, and
220 KV to 250 kV for the 230 KV nominal system (ORTAC Section 2.4);

+ Pre-contingency voitage maintained to the greater of (ORTAC Section 4.2):
o Atleast 10% margin above the instability point

o Minimum continuous voltage pre-contingency: 113 kV for 115 kV nominal
system, and 220 KV for 230 kV nominal system

o That which results in a post-contingency voltage of at least 108 kV for
115 kV nominal system, and 207 kV for 230 kV nominal system

« Allline and equipment loading is within the continuous ratings with all elements in
service and within their long-term emergency ratings with any one elemeant out of
service (ORTAC Section 4.7.2 and 7.1); and

« |f the subsystem has transmission connected generation, the largest generator
unit is assumed to be on outage pre-contingency and not available post-
contingency,

The load meeting capability for each subsysterm and each option are determined with
the aid of PSS/E simulation, which represents a full model of the system, accounting for

active and reactive power flows, losses, voltage drops, etc.

Table 57: Conditions for Determining Subsystem LMC

Local Area Supply Conditions for LMC
Single Radial line Limit of the line during normad operating
condilions,
Single Radizl Linc + Local Generation Limit of the line during normal conditions; and
Loss of the targest gonerating unit.
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10.4.3 Technical Study Procedures

Once the needs for the subsystems were determined based on an assessment of the
existing system and forecast net demand growth, the technical study identified how
various options could meet the identified needs. From these needs, a range of
generation and transmission options were developed that are capable of partially or fully
meeting the identified needs. The capability of the options 10 serve the needs including
the amount of voltage control required to meet the required LMC was determined.

Contingencivs Considered in Option Assessment

A detailed list of the contingencies considered for the North of Dryden sub-region is
outlined below in Table 58. All contingencies are limited to the loss of a single element
(N-1) considering pre-contingency outage conditions consistent with ORTAC.

Table 58: Contingencies Considered in the Technical Study

Subsystem | Supply Option Contingencies

Pickle Lake | CNG generation at Pickle Lake | Loss of single generating unit (10 MVY) at Pickle Lake

Loss of Manitou Falls GS
New Line to Pickle Lake N/A

Red Lake NG generation at Red Lake Lossof slingle generating unt (1OMW)atRe_dEie

Loss of Manitou Falls GS

‘New Line to Ear Falls Loss of New Line
Loss of Manitou F"alisGS .
Ring of Fire | All ) N/A

Delermiining Voltege Control Reguirements

Far each option in each subsystem, base cases were developed for both peak and light
load conditions. Each subsystem was considered independently, and the effects of each
option on the bulk system around Dryden TS and/or at Marathon TS were included.

Location and size of the voltage control devices for each test case was determined

under the following load scenarios to satisfy the assumptions listed above.
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. Peak load conditions, all elements in service; This test determined the voltage

control devices are required to ensure sufficient margin from the voltage collapse
point. Voltage control devices were used to maintain the voltage within the
ranges stated in the assumptions.

Zero load conditions: This test determinad the amount of voltage control required
to manage high voltages.

Light load conditions, all elements in service: This test was used to determine the
requirad switching size and range of the voltage control devices.

Peak load conditions, largest local elerment out of service: In areas where
contingencies were tested, voltage control device requirements before tap
changing were determined.

Determining Logd Meeting Capability of Options

This study uses the base cases that were developed for the peak load scenario in

determining voltage control requirements, as stated above. For each subsystem, the

LMC of the option following the installation of all facilities and voltage control devices

that are required to meet the peak load forecast was determined for each option for

each forecast scenario.

The LMCs for each option were determined using the following procedure;

1.

The range of voltage contral that was determined in the previous analysis was
assumed to be available.

Peak load was assumed as a base. Thermal loading of transmission equipment
was assessed,

Where there was existing thermal capacity on tranamission equipment, load was
increased and new voltage control requirements were established, to determine
the LMC. Load was increased at a central system bus within the subsystem
(Pickle Lake area TS for the Pickle Lake subsystem, Ear Falls TS for the Red
Lake subsystem, Mc Faulds TS for the Ring of Fire subsystem).
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4. Following this, the system was tested allowing voltage control requirements to
increase within reasonable limits.

More detailed studies for particular reinforcements may determine that voltage control
devices can be located in alternative places closer to large loads, which may be found
to optimize their value and reduce the overall cost. Specific connection requirements for
individual customers, including requirements for additional voltage control devices will
be identified by the IESQ in future System impact Assessments (“SIA").

A sample load flow case that was used to determine the LMC of the Red Lake
subsystem after the upgrade of E4D and EZR is provided in Figure 17 below. in this
case, the LMC for subsystem is 130 MW,



Figure 17: Sample of Methodology — Determining Post-Upgrade LMC of E4D and E2ZR Upgrade
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10.5 Existing System Description and Load Meeting Capability

The North of Dryden electricity system is shown in Figure 18.

Figure 18: Existing North of Dryden Transmission System
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Figure 19: Existing North of Dryden Transmission System Load Flow Plot
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Pickle Lake Subsystem

The Pickle Lake subsystem includes all load currently and planned to be served by E1C
at Cat Lake CTS, Slate Falls DS, Crow River DS, as well as Musselwhite mine. The
Pickle Lake subsystem also includes 10 remote communities narth of Pickle Lake that

are planned to connect to Pickle Lake via a transmission line to Crow River DS,

Currently, the Pickle Lake subsystem has an LMC of 24 MW. Due 1o losses on the line
E1C, supply of close to 35 MW is required from Ear Falls TS to serve this load along the
line and at Pickle Lake. The LMC for the Pickle Lake subsystem is determined by the
load that can be met during normal operating conditions.
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Rod Loke Subsystom

The Red Lake subsystem includes all load and generation connected and planned to be
served by E4D and E2ZR, at Perrault Falls DS, Ear Falls TS, Red Lake TS, Balmer CTS,
and the six remote communities that lie north of Red Lake that are planned to connect
to Red Lake TS, There is 102.2 MW of hydroelectric generation at Ear Falls/Lac Seul
GS and at Manitou Falis GS.

Currently, the E4D and Ear Falls area generation is capable of supplying 85 MW from
Ear Falls TS, which includes 61 MW in the Red Lake subsystem and 24 MW in the
Pickle Lake subsystem.

Bing af Firg Suhsysten

The Ring of Fire subsystem includes five remote communities that are planned for
connection to the provincial transmission system as well as potential future industrial
customers at the Ring of Fire. This subsystem may be connected to the provincial
transmission system either at Pickle Lake, Marathon TS, or east of Nipigon.

The Ring of Fire subsystem is not currently supplied from the IESO-controlled grid and
thus has a load meeting capability of 0 MW. However the 5 remote communities are

currently served by local diesel generation in their communities.

10.6 Analysis of Recommended Options

As indicated in Section 0, the recommended options for the North of Dryden sub-region
are:

1. Building a new single circuit 230 kV transmission line from the Dryden/lgnace
area to Pickle Lake (for the Pickle Lake subsystem) and installing a new
230/115 kV autotransformer, refated switching facilities, and the necessary

voltage control devices at Pickle Lake;
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2. Upgrading the existing 115 kV lines from Dryden to Ear Falls (E4D) and from Ear

Falls to Red Lake (E2R) (for the Red Lake subsystem) and install the necessary

voltage control devices; and

3. IESQ/OPA to initiate discussions with QPG for new reactive power services

provided by Manitou Falls GS if it is confirmed to be beneficial to the ratepayer

Faor the list of assumptions and procedure pertaining to the assessment of

generation options, refer to Section 10.7. For a list of assumptions and procedure

pertaining in the assessment of transmission options, refer o Section 10.8

Recommendation 1) New single ofircuit 23008V line to Pickle Loke and supporting

fuilitios

The following table outlines the load meeting capability provided by the option and the

long-term forecasted load.

Table 59: Summary

of Load Meeting Capability of Recommendation

. Low Reference High
Incremental | Load Meeting
Recommendation . . Forecast Forecast Forecast
Capacity Capability
Demand Demand Demand
230 kV line to Pickle 78 MW 90 MW
136 MW 160 MW 45 MW
Lake {100 MW) {156 MW)

Table 60 outlines the cash flows used for the net present value economic analysis,

Figure 20 and Figure 21 illustrate the single line diagram of the option and the power

flow simulation for the reference scenario.
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Table 60: Summary of Cashflow for New Line to Pickle Lake at 230 kv™
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Figure 20: New 230 kV line to Pickle Lake Diagram
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Figura 21: 230 kV Line Option Pickle Lake Subsystem Configuration
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Recommendation & Upgrode cirewils B40 and K2R and cupporting focilitics

The following table outlines the load meeting capability provided by the option and the

long-term forecasted load.

Table 61: Summary of Load Meeting Capability of Recommendation

Load Low Reference
) Incremental
Recommendation . Meating Forecast Forecast
Capacity )
Capability Demand Demand
Upgrade E4D and
EZR 34 MW 95 MW
and
100 MW 109 MW
Transfer of Pickle
Lake load to new line 35 MW 130 MW

fo Pickle Lake

High
Forecast

Demand

136 MW

Table 62 outlines the cash flows used for the net present value economic analysis.

Figure 22 and Figure 23 illustrate the single line diagram of the option and the power

flow simulation far the reference scenario.

144



T | 2ol 74| g0 2026} 70z 7| 20za] 2024} rono] znn| zone[ zoma
tinetose | oanl 4o
Siatic Cost anl 1an
O&M N 17 0.2 07 0.7 N2 1.7 0.2 4.2 a1l 0.2 .z 0.2 4.2 G.2 0.2 .2 0.2 0.2 0.2
Tolat Anaual Coud ool 157 £ 0.2 o2 o2 o2 0.2 0.2 Q.2 o 0.2 04 0.2 G2 0.2 o2 Q.2 2.2 0.2
Annual Brnorlized Cost fake} ca .0 ne (a5 ca 0.2 o5 098 c.9 o9 og og o8 o2 ne 05 Q.9 0.g o9
Cumutative v Lbol ouws| 1b] 4] w2] 39 4e| sy wop bs| s2f L] mE| ds] 2] Wsp WAL T0E] 173) b
.




Figure 22: E4D and E2R Upgrade Diagram
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Figure 23: E4D and EZR Upgrade Red Lake Subsystem Configuration
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Reconmmendalion 3; Manitou Felis condonse operation durieg deowghi canditivns

In order to accommaodate future growth in the Red Lake subsystem, new voltage control
devices would need to be installed in the Ear Falls and Red Lake areas. New voltage
control devices would he required in order to release the thermal capability provided to

the Red Lake subsystem from the system upgrades being recommended.

OPG has informed the OFA that Manitou Falls units G1, G2, and G3 could be made to
condense with minor maintenance work. Units G1, G2, and G3 would have a capability
of approximately +/-14 MVar each, for a total of +/- 42 MVar. The OPA anticipates that
the NPV cost associated with enabling and operating the condense features over the
planning period is likely to be significantly less than the NPV cost of installing new

voltage control devices.

10.7 Generation Options

For each of the three subsystems, at least one generation option was studied in detail.
However, due to the different nature of each system, and thus the differing needs, each
system was approached with a unigue methodology to ensure that the generation
option/s studied reflect the need of the subsystem.

The assumptions and methodologies used for developing the generation options are

described below.

10.7.1 Pickle Lake Subsystem

Assumplions

The following assumptions were used to estimate the cost of CNG electricity generation

in the Pickle Lake subsystem;

« Pickle Lake subsystem will remain connected to Ear Falls TS and 24 MW of load

in the Pickle Lake subsystem will be served from Ear Falls TS
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» Forecasted demand greater than 24 MW in the Pickle Lake subsystem (including
remote communities in the Ring of Fire subsystem connecting at Pickle Lake)
would be served by CNG fueled generation at Pickle Lake

s Generators will be dual fuel CNG/Diesel reciprocating engines. Engines will be
capable of running predominantly on CNG, but can run on pure diesel as needed

» Generation would be fueled mainly by CNG, which would be compressed and
transported from TCPL pipeline in the lgnace area via Highway 599

» Decanting stations would be required to decompress the natural gas for use

» CNG fuel delivery would be on a just in time basis due to challenges with large
scale on-site CNG storage

» [f CNG is unavailable generators will run on diesel, cost of supplying diesel and
storage has not been included

= A sufficient number of trailers would be required to transport CNG as well as
provide for some limited on-site storage to ensure a stable flow of fuel

» A Special Protection System triggered by the loss of more than one generator in
the new facility, may be reguired to automatically shed load sufficient to maintain
operation of E1C within appropriate limits

e Discrete generator unit sizes of 9.5 MW
sStudy Procedure

Ta determine the feasibility and estimate the cost of implementing a CNG generation

facility in the Pickle Lake subsystem, the following procedure was undertaken:

1. Load flow assessment in PSS/E (provided in this Section) was done to find
the installed generation capacity at Pickle Lake that would be required to
meet the peak forecast demand of the subsystem.

2. Using established transmission limits, hydroelectric generation profiles and
load profiles for the subsystem, the capacity and energy that would need to
be served by new CNG generation resources was estimated.

3. Using energy requirements estimate number of trucks and trailers (size of
fleet) required to transport fuel based on a) trailer volume assumptions, b) fuel
requirements and c¢) one day round trip;
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4, Using generator capacity, number of trailers and annual energy requirements,
capital, operations and maintenance, and fuel costs of the system were
calculated.

5, These capital, operations and maintenance costs, were levelized over the
project life and the present value over the planning period (2013-2033) was
calculated.

Planning Level Assessment

A summary of the technical capability of the generation options that were considered for

the Pickle Lake subsystem is summarized below.

_Table 63: Summary of Capacity for Gas Generation at Pickle Lake

) Low Reference High
Incremental | Load Meeting
Option ) N Forecast Forecast Forecast
Capacity Capability
Demand Demand Demand
CNG Generation at
. 19 MW 43 MW
Pickle Lake {38 MW)
BRI G
23.5 MW 47.5 MW
Fickle [ake (47.5 MW)
41 MW 78 MW 20 MW
CNG Generation at
. 57 MW 81 MW
Pickle Lake (76 MW)
CNG Generation at
66.6 MW 90.6 MW
Pickle Lake (85.5 MW)

*[Requires continued supply of 24 MW of {oad via E1C from Ear Falls

**Includes demand for Ring of Fire remote communities (7 MW)

The cost of supplying the growth needs of the Pickle Lake subsystem with CNG fueled
generation are shown in Table 64 through Tahle 69, Figure 24 shows operation of the
Pickle Lake subsystem with this option in the peak load case. Valtage profiles
throughout the subsystem remain healthy in the general range of 118 kV to 125 kV. The
installation of generation at Pickle Lake also provides some voltage control to the Pickle

l.ake subsystem.
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Table 67: Summary of Cost for Compensation Assoclated with up to 76 MW of Gas Generation in Pickle Lake Subsystem
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Table 59: Summary of Cost for Compensation Associated with up to 85.5 MW of Gas Generation in Pickle Lake Subsystem

2014 2015 2016] 2047] 2018} z019| zazo| zoza| zoge] zozal sosa] surn| suso] puee] vuza] 2023 2030 2004] 2092] 2033
oo g Brve = L i T I T O D T
Slalivn wﬂ. } . 147 1 B ) L
0&M N 01 0if oa] o1l oy p1] et o1 o4 _oi| o1} o1 "oz o4f 01| o1
'i'utui”@..‘1.‘..99;”(‘_.‘93}_”__‘ o0 00 00 pa8 00| Ny o oaf w1 ua] 04 GA)d oIl ol o4y 0lf a4y Gi) ol
Auntigh Ao tied Cost a8 0oR[ nRl oxp oal ue ookl o D8 0B CB| OB 08 08 08 Q8
Cumutative PV nn| ao| nof 07] 1a) w31 a4 34| 40| 46 52 57 67 72l 77} B1| &5 A8 93




Figure 24: Generation Option Pickle Lake Subsystem Configuration
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10.7.2 Red Lake Subsystem Generation Options

Assuenplions

The following assumptions were used to estimate the cost of natural gas electricity generation

in the Red Lake subsystem:

+ Natural gas would be supplied via the existing Union Gas pipeline in the Red Lake area
for 30 MW generation (near-term) option;

» Natural gas would be supplied via the existing Union Gas pipeling in the Red Lake area
and a new gas pipeline to future customer(s) for the 60 MW (long-term) option;

s Pipelines are assumed to be available and associated costs are not included in this
analysis (except gas management charges). New pipeline capacity required for the
second 30 MW of gas generation at Ear Falls is assumed to be linked to a future
potential load customer, therefore if the incremental gas capacity is not developed
neither will the load be present in the subsystem; and

+ Discrete generator unit sizes of 9.5 MW.
Study Procedure

To estimate the cost of implementing natural gas generation in the Red Lake subsystem, the

following procedure was taken:

1. Load flow assessment in PSS/E (provided in this Section) was done to find the installed
generation capacity required to meet the need of the Red Lake subsystem;

2. Using established transmission limits, hydroelectric generation profiles and the identified
need for the subsystem, determine the capacity and energy that new generation
resources would need to served:

3. Using established unit costs, capital, operations and maintenance, and fuel costs of the
new generation resources were calculated;

4. Using capacity size, gas management charges for a peaking facility in the area were
estimated,; and

5. These capital, operations and maintenance costs, were levelized over the project life
and the present value over the planning period (2014-2033) was calculated.
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Moanning Assessmenl of Meae-Term Gpiion

Table 70 summarizes the incremental capacity provided by this option as well as the total LMC

of the Red Lake subsystem with this option, while Table 71 summarizes the cost of the option

in the Red Lake subsystem.

Tahle 70: Capacity and LMC Summary for Generation Options at Red Lake

Option Incremental Load Meeting | Low Forecast | Reference High Forecast
Capacity Capabhility Near-term Forecast Near-term
Demand Near-term Demand
Demand
NG Generation at
30 Mw 91 MW 91 MW 91 MW 21 MW

Ear Falls (30 MW)

Figure 25 illustrates the system state of the Red Lake subsystem with this option.
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Table 71: Sumrmary of Cost for 20

MW of Gas Generation in Red Lake Subsystem in the Near Term
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Figure 25: 20 MW Generation Option Red Lake Subsystem Configuration
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Flanning Assessmient of Medinm- and Long-Term ptions

Given the existing opportunity for 30 MW of gas generation at Red Lake, a second gas
generator at Ear Falls could be sized to serve the remaining capacity needs of the Red
Lake subsystem. With a total of 60 MV of gas generation in the Red Lake subsystem,
the LMC of the subsystem would increase by 60 MW to 180 MW (assuming all Pickle
Lake subsystem load on E1C is transferred o the new line to Pickle Lake). Table 73
summarizes the capacity provided by a single 30 MW facility at Red Lake as well as two

facilities in the subsystem.

Table 73: Summary of Incremental Capacity and LMC

Option Incremental Load Meocting Low Forecast Reforenee High Forecast
Capacity Capability* Long-term Forecast Long-term
Demand Long-Lerm Dermand
Demand
NG Generation at 30 MW 160 MW

Ear Falls (20 Mw)
100 MW 109 MW 126 MW

NG Generation at 60 MW 180 MW
Ear Falls (60 MW)

#Inciudes the capability of EAD and E2R after upgrading

Figure 25 and Figure 26, show the state of the Red Lake subsystem with each of these
options implemented, while Table 74 to Table 77, provide a detailed summary of the
costs for each option. The generators at Red Lake and/or Ear Falls help to maintain the

voltages at those buses to a healthy range of 120 kV to 125 kV.
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Table 74: Summary of Cost for 30 MW of Gas Generatlon in Red Lake Subsystem in the Long Term
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Figure 26; 60 MW Generation Option Red Lako Subsystem Configuration
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10.7.3 Ring of Fire Subsystem Options

Assumptions

The following assumptions were made to determine the infrastructure required to
implement diesel and CNG fueled generation at the mine-sites and its costs. Based on
the infrastructure requirements, costs for capital, operating and maintenance and capital
sustainment were estimated to determine the total cost of generating electricity at Ring
of Fire mine-sites. For both fue! options, generators are assumed to not be connected {o
the Ontario electricity system.

Assumptions for CNG Fueled Ming-site Generation:

» Generators will be dual fuet CNG/Diesel reciprocating engines. Engines will be
capable of running predominantly on CNG, but can run on pure diesel as
needed,

« CNG would be compressed at a new compressor station in the Nakina area and
transported on specialized high pressure transport trailers via the proposed road
to the mine-sites;

» Decanting stations near the generators would be required to decompress the
natural gas for use;

e CNG fuel delivery would be on a just in time basis due to challenges and
additional cost of large scale on-site CNG storage;

e |f CNG is unavailable generators will run on diesel;

« A sufficient number of trailers would be required to both transport fuel as weli as
provide for some limited on-site storage to ensure a stable flow of fusl, and

» Discrete generator unit sizes of 9.5 MW.
Assumptions for Diesel Fueled Mine-site Generation:

» Generators will be diesel fueled reciprocating engines;
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Diesel would be supplied from the Thunder Bay area and transported to the
mine-sites via the proposed all-weather road, stored on site and used for in-mine
equipment as well as for electricity generation;

On-site diesel storage is available due to the variety of uses for diesel at the
mine-sites, therefore timing and logistic challenges with fuel transport and
delivery will not be as significant as for CNG; and

Discrete generator unit sizes of 3.5 MW,

Study Frocedoars

To estimate the cost of implementing a CNG or diesel electricity generation facility at

the Ring of Fire mine-sites, the following procedure was undertaken:

. Petermine forecast peak load for the Ring of Fire mines based on the demand

forecast;
Determine the required amount of generation capacity based on peak load;

Calculate the energy requirements (total kWh per year) by applying a estimated
load factor to the peak load;

Calculate fuel reciuired daily based on energy requirements;

Estimate number of trucks and trailers (size of fleet) required to transport fuel
based on a) trailer volume assumptions, b) fuel requirements and c) one day
round trip;

(CNG option only) Determine number of compressor and decanting stations
hased on amount of fuel required per day; and

Use the calculated values (generator capacity, number of trucks, annual fuel
requirements, and decanting/compressing stations) to calculate initial capital
costs, refurbishment costs, operation and maintenance costs, and fuel costs of
the system.

These capital, operations and maintenance costs, were amortized over the

project life and the present value over the planning period (2013-2033) was
calculated,
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Flanning Lavel Assassment

The generation options considered for supplying the Ring of Fire subsystem would only
supply the mining load. The five remote communities in the Ring of Fire subsystem
have been determined to be economic to connect as per the findings of the Remote
Community Connection Plan. Backup generation capacity is considered to use
consistent reliability criteria specified under ORTAC. Table 78 outlines the generation
solution options considered for the Ring of Fire subsystem mining demand.

_Table 78: Summary of Incremental Capacity and LMC

Oplion Incremental Load Meeting Low Forecast Reference High Forecast
Capacity Capahility lor Long-tern: Forecast Long-term Mining
Mining Mining Demand Leng-term Demand

Mining
Demand

38 MW of CNG 22 MW 22 MW

38 MW of Diesel | 22 MW 22 MW

S7TMWof CNG | 44 MW 44 MW

: 0 Mw 22 MW &6 MW
. 57 MW of Diesel 44 MW A4 MW
B55MWOfCNG | 7EMW | 71 MW
85,5 MW al ‘Dieael 71 MW 71 MW

Table 79 through Table 83 below summarize the cost profiles for each option.
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Table 82: Summary of Cost for 38 MW CNG Option for Ring of Fire
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10.8 Transmission Options

Asvumptions

In determining the cost of transmission options, the following were assumed:

Unit cost estimates for new facilities were provided by a study conducted for the
OPA by SNC Lavalin T&D. The report has been included in Section 11.3;

Qperations and maintenance costs were estimated as a percentage of the capital
cost of the project, and would be incurred every year from the in-service date to
the end of the projects useful life;

Land cost was not included. Land costs are difficult to determine given the types
of land and the variety of land holders that certain options described in this report
may occupy; and

Impact Benefit Agregments that may be negotiated between future projects
proponents and impacted First Nations have not been estimated or included in
the costs of options.

Frocedure

To estimate the cost of transmission options to supply the North of Dr{;}den sub-region,

the following procedure was taken:

1.

L.oad flow assessment in PSS/E (provided in this Section) was done to determine
the capability of each option and the amount of capability of voltage control
devices required to achieve the LMC;

Using unit costs for lines and stations, line [engths, number and types of new
stations and/or station upgrades and voltage control requirements, capital,
operations and maintenance costs of the system were calculated;

The amount of system generation that could be displaced after 2018, by
associated local generation options for the subsystem was calculated; and

. These capital, operations and maintenance costs and attributed costs for

incremental system generation beginning in 2018, were levelized over the project
life and the present value over the planning pericd (2013-2033) was calculated.
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10.8.1 Red Lake Subsystem Transmission Options

Near-term Quifon - Upgrade of WD and K2R

The existing lines serving the Red Lake subsystem are E4D, from Dryden to Ear Falls,
and £2R, from Ear Falls to Red Lake. E4D has a thermal rating of 470 amps, and a
transfer capability of 100 MVA (at 125 kV nominal voltage), while E2R a thermal rating
of 420 amps, and a transfer capabhility of 91 MVA (125 kV nominal voltage). Based on
dependable hydroelectric generation at Manitou Falls GS, Ear Falls GS and Lac Seul
(55, and the current summer transmission line ratings, 85 MW of load can be served
from Ear Falls TS. The Red Lake subsystem has an LMC of 61 MW, while the Pickie
Lake subsystem has an LMC of 24 MW.

Hydro One has identified that £E4D can be upgraded to a thermal rating of 670 amps,
while E2R can be upgraded to 620 amps. After these line upgrades and the instailation
of an appropriate amount of voltage control at Ear Falls TS the Red Lake subsystem
LMC will rise to 95 MW, assuming the Pickle Lake subsystem continues to he supplied
solely from Ear Falls via circuit E1C and the LMC remains at 24 MW. A diagram of the
upgrade of E4D and EZR is provided in Figurf.e 27.

Table 85: Summary of Load Meeting Capability

Load Low Reference High
Incremental
Option ) Meeting Forecast Forecast Forecast
Capacity
Capability Demand Demand Demand
Upgrade E4D and
EZR 34 MW 95 MW
and
100 MW 109 MW 136 MW
Transfer of Pickle
Lake load to new line 35 MW 130 MW
to Pickle Lake
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Figure 27: F4D and E2R Upgrade Diagram
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Hydro One has indicated that upgrading these lines as well as the installation of

required voltage control devices could be completed within the near-term period. Table

86 below shows the cost breakdown of the upgrade option which includes the required

voltage control devices. Figure 28 shows the foad flow case during peak load. Ear

Falls TS and Red Lake TS voltage is maintained in a healthy range of 120 kV to 125 kV.
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Table 86: E4D and E2R Upgrada Cost Summary
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Figure 28: F4D and E2R Upgrade Red Lake Subsystem Configuration
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Medivni- cod Long-rern Option - 115 Y Line from Dryden TS5 ta Far Walls 15

This option is to build a new 115 kV single circuit line connecting at Dryden TS running

to Ear Falls TS, A diagram of this option is provided in Figure 29. Because there are two
local generation options for the Red Lake subsystem (30 MW, 60 MW), the 115 kV
transmission option has been developed for an LMC of 160 MW and 190 MW. The
option designed to have an LMC of 160 MW is comparable to the capability of the

30 MW Red Lake generation option and 180 MW LMC option is comparable to the 60

MW gas generation option, which meets the needs of the high scenario demand

forecast. This difference in transmission LMC is determined by the voitage control

requirements at Ear Falls TS.

Tabhle 87: Summary of Load Meeting Capabili

Load
Incremental
Option Meeting
Capacity .
Capabhility
New 115 kV line from
Dryden to Ear Falls
with less 30 Mw 160 MW
compensation
(1680 MW)
New 115 kV line from
Dryden to Ear Falls
with more G0 MW 190 MW
compensation
{190 MW)

Low
Forecast

Demand

100 MW

Reference
Forecast

Demand

108 MW

High
Forecast

Demand

136 MW
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Figure 29: New 115 kV line to Ear Falls Diagram
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Figure 30, shows the peak load flow case for this option. Voltage at Ear Falls TS is
maintained within a healthy range of 120 kV to 125 kV.

Table 88 and Table 82 summarize the annual cashflows and cumulative NPV cost for

the options.
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Table 88: 115 kV line to Ear Falls 160 MW LMC Cast Sumimary
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Table 89: 115 kV line to Ear Falls 190 MW LMC Cost Summary
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Figura 30; 115 kV Line Option Red Lake Subsystem Configuration
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10.8.2 Pickle Lake Subsystem Transmission Options

The transmission options for the Pickle Lake subsystem include:

1. Anew 115 kV single circuit line tapping the 115 kV line 29M1 near Valora
with an in-line breaker on the tap line and terminating at Crow River DS in
Pickle Lake:

2. A new 230 KV single circuit line tapping D26A east of Dryden with an in-line
breaker on the tap line and running to Pickle Lake terminating at Crow
River DS or a new TS in the Pickle Lake area with a new 230/115 kV
autotransformer at Crow River DS or a new station; and

3. A new single circuit line pre-built to 230 kV standards (230 kV structures, and
hardware) and connecting it to M2D on the 115 kV system east of Dryden
with an in-line breaker on the tap line. When additional capacity is required
the line would be reterminated on the 230 kV system near Dryden (D26A) and
a 230/115 kV autotransformer would be installed at Crow River DS or a new
station in Pickle Lake.

For all of these transmission options, it is assumed that following the installation of a
new line to Pickle Lake, the line £1C, connecting Ear Falis TS to Crow River DS (at
Pickle Lake), would be normally open at Ear Falls. As a result, all customers in the
Pickle Lake suﬁsystem would be normally supplied by the new line to Pickle Lake.
During sustained outages of the new line to Pickle Lake, some load in the Pickle Lake
subsystem may be able to be restored by closing the normally E1C at Ear Falls TS and
serving load in the Pickle Lake subsystem from Ear Falls TS, The amount of load that
can be restored in the Pickle Lake subsystem from Ear Falls TS will be limited by the
available capacity of circuits E4D and E1C.
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This option is to install a new 115 kV single circuit line tapping the 115 kV ling 28M1

near Valora with an in-line breaker and terminating at Crow River DS in Pickle Lake.

Currently, there are a number of short sections of 29M1 between Ignace and Valora

which have thermal ratings which are lower than the rest of the line. These sections will

need to be upgraded to a thermal rating of at least 500 amps to allow the new line to

Pickle l.ake to have the required transfer capability.

Table 90: Summary of Load Meeting Capability

Load Low
Incremental
Option . Meeting Forecast
Capacity a
Capability Demand
New 115 kV line from
46 MW 70 MW 48 MW

Valora to Pickle Lake

Reference
Forecast

Demand

78 MW

(100 MW)

High
Forecast

Demand

90 MW

(156 MW}

Figure 31 shows the Pickle Lake subsystem with this eption, highlighting the section of

29M1 that would require upgrading.
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Figure 31: New 115 kV line to Pickle Lake Diagram
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A summary of the cost for this option can be found in Table 91 below.

Pichle Lake fsmotey
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Figure 32 shows the load flow case during peak load. The Pickle Lake bus voltage is
maintained in a healthy range of 120 kV to 125 kV.
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Table 91: 115 KV lina to Pickle Lake Cost Summary
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Figure 32: 115 kV Line Option Pickle Lake Subsystem Configuration
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This option is to install a new 230 kV singte circuit line tapping D26A east of Dryden with

an in-line breaker running to Pickle Lake terminating at Crow River DS or at a new

230 kV station where a new 230/115 kV autotransformer will be installed.

Table 92: Summary of Load Meeting Capabhility

l.oad Low Reference High
Incremental
Option ] Meeting Forecast Farecast Forecast
Capacity -
Capability Demantl Demand Demand
New 230 kV line from
78 MW o0 MW
Dryden/lgnace to 136 MW 180 MW 48 MW
_ (100 MW} (156 MW)
Pickfe Lake

A diagram of this option is shown in Figure 33 below.
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Figure 33: New 230 kV line to Pickle Lake Diagram
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A summary of the cost for this aption can be found in Table 83 and Table 94 below.

Table 94 shows an illustration of the peak load flow case for the new 230 kV line to
Pickle Lake oplion. The voltage in the Pickle Lake area is maintained in a range of
240 kV to 245 kV, which helps to maintain voltages on existing and planned facilities
within a healthy range.
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Table 93: 230 kV line to Pickle Lake Cost Summary for LMC up to 78 MW
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Figure 34: 230 kV Line Option Pickle Lake Subsystem Configuration
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Pro-buifd 2530 8V Ligwe Lo Pickle Liake

This option would pre-build a new single circuit line to 230 kV standards (230 kv

structures and hardware) and connect it to the 115 kV system on M2D east Dryden with

an in-line breaker and running to Pickle Lake where it would terminate at Crow River

DS. When additional capacity is required, the line would be reterminated on the regional
230 kV system (D26A) east of Dryden and a 230/115 kV autotransformer would be
installed either at Crow River DS or at a new T8 in Pickle Lake.

230 kV

Load
Incremersttal
Option . Meeting
Capacity
Capability
Pre-build 230 kV Tine
fram Drydenfignace to
Fickle Lake:
Stage 1 operated at 46 MW 70 MW
115 kY
Stage 2: operated at
90 MW 160 MW

Low
Forecast

Demand

48 MW

" 'Reference High
Forecast Forecast
Demand Demand

78 MW a0 MW
(100 MW) {156 MW)

Figure 35 provides a diagram of the area with this option, while Table 95 provides a

summary of costs and timing for this option.
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Figure 35! Pre-bhuild 230 kV Line to Pickle Lake Option
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Note: the above diagram illustrates the second stage configuration (operated at
230 kV).

185



Table 95: Pre-build 230 kV line to Pickle Lake Cost Summary 5tage 1
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Table 97: Pre-buiki 230 KV line to Pickle Lake Cost Summary Stage 2 for LMC up to 50 MW
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10.8.3 Ring of Fire Subsystem Transmission Options

The following table summarizes the capability of various transmission options to meet
the forecasted demand levels for the Ring of Fire sub-system for the reference, high,

and low scenarios:

Load Low Reference High
Incremental
Option Meeting Forecast Forecast Forecast
Capacity L
Capahbility Demand Demand Demand
East-Weast corridor
115KV line from 80 MW 60 MW
Pickle Lake
230 kV line from 78 MW 78 MW
Pickle Lake 7 MW 29 MW 73 MW
MNarih-South carridor
230 kV line frem 78 MW 78 MW
Marathon TS
230 kVline fromeast | 78MW | 78MW |
of Nipigon

The options and costs of the options are discussed in further detail below.
TTE LY Line Connection for Ring of Fire Remole Communitics from Pickle Lake

In a scenario where mines at the Ring of Fire do not connect to the transmission
system, it has been assumed that the 5 remote communities in the Ring of Fire
subsystem would develop a connection to Pickle Lake, based on the findings of the
draft Remote Community Connection Plan. This option is to build a 115 kV line from
Pickle Lake to a point near Webequie FN passing near Neskantaga FN. Neskantaga
FN, Eabametoong FN and Marten Falls FN would connect by distribution lines to a new
transformer station near Neskantaga FN, while Nibinamik FN and Webequie FN would
connect by distribution line to a transformer station near Webequie FN.
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Figure 36, provides an illustrative schematic of this option, while costs are provided in
Table 98.



Figure 367 115 kV Line from Pickle Lake to Matawa Remotes
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Table 98 115 kV line frcm] Pickle Lake to Ring of Fire Subsystom Remote Communities Cost Summary
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TIS KV Line from Prowle Lake to Ring of Fire

This option considers building a new 115 kV line from Pickle Lake to the Ring of Fire
mining development area, and connecting the five remote communities in the Ring of
Fire subsystem. The feasibility of this option is contingent on the completion of a new
230 kV line from east of Dryden to Pickle Lake. Power flow studies show that a single

circuit 115 kV line from Pickle Lake could supply up to 60 MW of mining load at the Ring
of Fire plus 7 MW of remote community load.

Figure 37, shows this option with the Pickle Lake subsystem.

Figure 37: 115 kV Line from Pickle Lake to Ring of Fire
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A prorated portion of the costs for new a 230 kV transmission line and 230/115 kV
transformer station from the Dryden area to Pickle Lake is included in the cost of this
option because it is required for this option to be undertaken as is shown in the cost
summary in Table 99.
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Figure 38 provides the peak load flow for the North of Dryden sub-region, illustrating
that voltages throughout the subsystem are maintained in a healthy range of 120 kV to
126 kV,
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Table 99: 115 kV lina from Pickle Lake to Ring of Fire Cost Summary for LMC up to 26 MW
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Table 100: 115 kV line from Pickle Lake to Ring of Fire Cost Summary for LMC up to 51 MW
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Figure 38: 115 kV Line from Pickle Lake Option Ring of Fire Subsystem Configuration
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230 &V Line from Pickle Loke to Ring of Firs

This option considers building a new 230 kV single circuit line from a new 230 kV station
at Pickle Lake to the Ring of Fire, and a new 230/115 kV TS near Neskantaga FN and
at the Ring of Fire. The feasibility of this option is contingent on the completion of a new
230 kV line from east of Dryden to Pickle Lake. This line would enable the connection of
the five Matawa remote communities in the Ring of Fire subsystem as well as serve the
high growth scenario (MW) for mining load at the Ring of Fire. Figure 39 shows the
Pickle Lake and Ring of Fire subsystems with a new 230 kV line from the Dryden area
to Pickle Lake and this option for a new 230 kV line from Pickle Lake to the Ring of Fire,

Figure 39, shows this option implemented with the Pickle Lake subsystem.

Figure 39; 230 kV Line from Pickle Lake to Ring of Fire
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A prorated portion of the costs for new a 230 KV transmission line and station from the
Dryden area to Pickle Lake is included in the cost of this option, as shown in the cost
summary in Table 101 below.
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Tabla 101: 230 kV line from Pickle Lake to Ring of Fire Cost Summary
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Figure 40: 230 kV Line from Pickle Lake Option Ring of Fire Subsystem Configuration
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AG RV e from Marathon TN or gast of Nipigon fo Bing of Fire

Given the potential for a new all season road to serve the Ring of Fire mining
development area from around Nakina, this option was developed to leverage the
availability of the all season road assuming they can share a common right of way from
Nakina. The existing transmission supply serving the Long Lac\Nakina area is the single
circuit 115 kV line A4L, which has insufficient capability to serve the forecast load
growth of the Ring of Fire subsystem. Therefore, a new 230 KV single circuit
transmission line from either Marathon TS or east of Nipigon would be required for this
option. These options have similar line lengths and are expected to have approximately

the same costs. A diagram of this option is provided in Figure 41 below.

Figure 41: 230 kV Line from Marathon or East of Nipigon to Ring of Fire
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The LMC of the Ring of Fire subsystem for this option is 77 MW. This includes 7 MW for
the communities on the line as well as 70 MW at the Ring of Fire. A summary of the

cost for this option can be found in Table 102 below.
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Tabie 102: 220 kV line from Marathon TS or east of Nipigon to Ring qf Fire C.cn‘sf:”S.utpmary o
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Figure 42: 230 kV Line from Marathon Option Ring of Fire Subsystem Configuration
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11 OTHER REPORTS PROVIDED

11.1 IESO/OPA North of Dryden and Remote Communities Study —
May 2012

11.2 Draft Remote Community Connection Plan — August 2012

11.3 Unit Cost Estimates for Transmission Lines and Facilities in
Northern Ontario and the Far North — SNC Lavalin T&D, 2011

11.4 Draft Remote Community Connection Plan —- August 2014
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