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Disclaimers
IESO

This report has been prepared solely for the parpbassessing whether the connection applicant's
proposed connection with the IESO-controlled grallg have an adverse impact on the reliability of
the integrated power system and whether the IE®QIglssue a notice of conditional approval or
disapproval of the proposed connection under Chdpteection 6 of the Market Rules.

Conditional approval of the proposed connectidmaised on information provided to the IESO by the
connection applicant and Hydro One at the timeads=ssment was carried out. The IESO assumes
no responsibility for the accuracy or completer@ssuich information, including the results of
studies carried out by Hydro One at the requetlt@fESO. Furthermore, the conditional approval is
subject to further consideration due to changekisanformation, or to additional information that
may become available after the conditional apprbaalbeen granted.

If the connection applicant has engaged a congutigrerform connection assessment studies, the
connection applicant acknowledges that the IESObgirelying on such studies in conducting its
assessment and that the IESO assumes no respon&ibithe accuracy or completeness of such
studies including, without limitation, any changedESO base case models made by the consultant.
The IESO reserves the right to repeat any or alheotion studies performed by the consultant if
necessary to meet IESO requirements.

Conditional approval of the proposed connectionmadhat there are no significant reliability issues
or concerns that would prevent connection of tleppsed project to the IESO-controlled grid.
However, the conditional approval does not ensusied project will meet all connection
requirements. In addition, further issues or comeenay be identified by the transmitter(s) during t
detailed design phase that may require changeguipraent characteristics and/or configuration to
ensure compliance with physical or equipment litiotes, or with the Transmission System Code,
before connection can be made.

This report has not been prepared for any othgrqagrand should not be used or relied upon by any
person for another purpose. This report has bespaped solely for use by the connection applicant
and the IESO in accordance with Chapter 4, se@iofithe Market Rules. This report does not in any
way constitute an endorsement of the proposed ctiondor the purposes of obtaining a contract
with the IESO for the procurement of supply, getiera demand response, demand management or
ancillary services.

The IESO assumes no responsibility to any thirdydgfar any use, which it makes of this report. Any
liability which the IESO may have to the connectapplicant in respect of this report is governed by
Chapter 1, section 13 of the Market Rules. In trenethat the IESO provides a draft of this report
the connection applicant, the connection applicamt be aware that the IESO may revise drafts of
this report at any time in its sole discretion with notice to the connection applicant. Althougé th
IESO will use its best efforts to advise you of amgh changes, it is the responsibility of the
connection applicant to ensure that the most reamsion of this report is being used.
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Hydro One

The results reported in this report are based einflormation available to Hydro One, at the tinfie 0
the study, suitable for a System Impact Assessofahis connection proposal.

The short circuit and thermal loading levels hagerbcomputed based on the information available
at the time of the study. These levels may bedrigh lower if the connection information changes
as a result of, but not limited to, subsequentgiesiodifications or when more accurate test
measurement data is available.

This study does not assess the short circuit omidoading impact of the proposed facilities on
load and generation customers.

In this report, short circuit adequacy is assessgylfor Hydro One circuit breakers. The short gitc
results are only for the purpose of assessingdpalilities of existing Hydro One circuit breakers
and identifying upgrades required to incorporateptoposed facilities. These results should not be
used in the design and engineering of any new istieg facilities. The necessary data will be
provided by Hydro One and discussed with any cammrea@pplicant upon request.

The ampacity ratings of Hydro One facilities artablished based on assumptions used in Hydro One
for power system planning studies. The actual afpeatings during operations may be determined
in real-time and are based on actual system conditincluding ambient temperature, wind speed
and facility loading, and may be higher or lowaartithose stated in this study.

The additional facilities or upgrades which areuiszp to incorporate the proposed facilities have
been identified to the extent permitted by a Systapact Assessment under the current IESO
Connection Assessment and Approval process. Additifacility studies may be necessary to
confirm constructability and the time required émnstruction. Further studies at more advanced
stages of the project development may identify tiaitil facilities that need to be provided or that
require upgrading.
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Executive Summary

Executive Summary

Project Description

The purpose of this addendum is to update findirgma the System Impact Assessment “Newpost
Creek Hydraulic Generation” (CAA ID 2007-294) thieds originally issued on October 28, 2010 for
the connection of a new hydroelectric power gemanadtation, Newpost Creek Hydraulic Generation
Station (the “project”), near Cochrane, Ontario.

The original project, proposed by Ontario Power &ation Inc. (OPG, the “connection applicant”)
was the connection of two 12.5 MW hydroelectrictsimd Hydro One 115 kV circuit C6T between
Otter Rapids SS and Abitibi Canyon GS via a 7 kma tap. It should be noted that circuit C6T was
reconfigured from Otter Rapids SS to Pinard TSiambw named D6T.

OPG recently notified the IESO that though conmectbcation will remain the same, there will be
changes to the generators and generator contralmadhich invalidate findings from the original
SIA. Moreover, the addition of other new generaao changes to the system configuration in the
Northeast require a new assessment for the prdpmsgect.

The project will now result in the connection ofotd4.5 MW hydroelectric units rated at 16.1 MVA
at 0.9 pf and connected to the grid through a threse 6.9/121 kV step-up transformer. The project
is expected to begin commercial operation in 2017.

This addendum examines the impact of the projethemeliability of the integrated power system. It
should be noted that all the findings, conclusiang requirements for connection in this addendum
supersede those stated in the original SIA report.

Findings
The following is a list of conclusions for the imporation of the proposed project.

1. The system fault levels after the incorporatiomhef project will not exceed the interrupting
capabilities of the existing breakers on the IE®®twlled grid near the project.

2. The reactive power capability of the project isque and no additional reactive compensation
devices are required.

3. The project must participate in the Northeast LGaaheration Rejection Scheme. This Special
Protection System (SPS) is expected to maintaifiyite Il Special Protection Scheme
classification after the incorporation of the pabje

4. Protection adjustments identified by the Hydro @nthe Protection Impact Assessment (PIA) to
incorporate the project have no adverse impachemdliability of IESO-controlled grid.

5. Post-contingency thermal overloads of 115 kV cicti6 T and H7T exist before and after the
connection of the project for some contingencies.

No voltage concerns were identified with the inawgtion of the project for the monitored buses.

Embedded generators at Lower Sturgeon GS beconmsdrdly unstable for L-L-G faults on the
115 kV P13T circuit, before and after the connettbthe project. Due to the small MW rating
of the Lower Sturgeon generators and the facttti®t instability is contained within the
distribution system, this issue does not pose alighility concerns to the IESO. In addition, the
instability is not related to the proposed project.

All other contingency simulations show stable aradl @amped oscillations with the
incorporation of the project.

2 CAA ID 2007-294 Public
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8. The relay margins on the affected circuits afteriticorporation of the project conform to the
Market Rules’ requirements.

IESO Requirements for Connection
Transmitter Requirements

The following requirements are applicable to tleasmitter for the incorporation of the project:

1. Hydro One is required to review the relay settiafjthe 115 kV circuit D6T and any other
circuits affected by the incorporation of the pobjes per solutions identified in the PIA.

Modifications to protection relays after this Sk\finalized must be submitted to the IESO as
soon as possible or at least six (6) months befoyamodifications are to be implemented. If
those modifications result in adverse reliabilitypiacts, the connection applicant and the
transmitter must develop mitigating solutions.

2. Hydro One must modify the existing Northeast Loafi€ation Rejection Scheme to incorporate
the proposed project.

The generation rejection (G/R) for the project mhesinitiated upon the detection of the P502X,
P91G, C3H, A4H, A5H, A4H & A5H, H6T, H7T, H6T & H7TH1L91 the inadvertent breaker
operation (IBO) and Ansonville T2 contingencies.

Connection Applicant Reguirements

Specific Requirements. The followingspecific requirements are applicable for the incorporatibthe
project. Specific requirements pertain to speadiatgrtion system, upgrading of equipment and any
project specific items not covered in temeral requirements.

1. The connection applicant must install a motorizsdé@hnect switch at the point of connection to
the IESO-controlled grid.

2. The connection applicant is required to provide@zquence impedance for the 115 kV tap line
during the IESO Market Registration process.

3. The connection applicant is required to instalkanitation system, a power system stabilizer and
a governor for each unit that conforms to IESO MafRules and performs at least as well as the
models used for this report. At the IESO Market iRgtion process, the connection applicant
must provide valid dynamic simulation models fag #guipment to confirm equipment
performance.

4. The connection applicant is required to instak¢emmunications links as specified in the Hydro
One’s Protection Impact Assessment.

5. Special protection system facilities must be iesthat the project to accept a single pair (A & B)
of G/R signals from the Northeast Load/GeneratiefeBtion Scheme, and disconnect the unit(s)
at Newpost Creek GS from the IESO-controlled grithwo intentional time delay when armed
following a G/R triggering contingency. The spegiadtection system facilities at the project
must be built as Type | special protection systtarextend where it is possible. The connection
applicant needs to inform, provide reasons anépptoval from the IESO for any facility that
will not meet this requirement.

During Market Registration process additional tedemwill be identified such as arming status of
G/R.

After being tripped by the Northeast Load/Generaf&jection Scheme, reconnection of the
tripped unit(s) is not permitted until approvabistained from the IESO.

Public CAA ID 2007-294 3



Executive Summary

General Requirements. The connection applicant shall satisfy all appllealequirements and
standards specified in the Market Rules and thasiéssion System Code (TSC). The following
requirements summarize some of the general reqairenthat are applicable to the project, and
presented in detail in section 2 of this report.

1.  As currently assessed the project does not falliwihe North American Electric Reliability
Corporation’s (NERC) definition of the Bulk EleatrBystem (BES) or the Northeast Power
Coordinating Council’'s (NPCC) definition of Bulk Rer System (BPS). As such, the project
does not have to meet NERC or NPCC reliability nespents and is only required to meet
obligations and requirements under the IESO’s MaRrkdes.

2. Aslisted in the TSC, it is required to provideisplating disconnect switch or device at the
point or junction between the Transmitter and thst@mer, i.e., at the point of the
interconnection, which physically and visually opéhe main current-carrying path and isolates
the generation facility from the transmission sgst®PG must install a motorized disconnect
switch at the point of connection to the IESO-coltd grid.

3. The connection applicant shall ensure that theeptdjas the capability to operate continuously
between 59.4Hz and 60.6Hz and for a limited peoibtiime in the region above straight lines on
a log-linear scale defined by the points (0.0sQBZ), (3.3s, 57.0Hz), and (300s, 59.0Hz).

The facility shall regulate speed with an averag®mp based on maximum active power
adjustable between 3% and 7% and set at 4%. Regut#adband shall not be wider than +
0.06%. Speed shall be controlled in a stable fasiidoth interconnected and island operation.
A sustained 10% change of rated active power &fiex in response to a constant rate of change
of speed of 0.1%/s during interconnected operati@il be achievable.

The switch between the governor control settings éimsure a rapid response during
interconnected operation and a stable responsegiistand operation must be automatically
triggered by conditions that are subject to IESQragal.

4.  The connection applicant shall ensure that theeptdjas the capability to supply continuously
all levels of active power output for 5% deviationderminal voltage

The proposed facility shall inject or withdraw réae power continuously (i.e. dynamically) at
a connection point up to 33% of its rated activer@oat all levels of active power output except
where a lesser continually available capabilitgasmitted by the IESO.

The proposed facility shall have the capabilityeggulate automatically voltage within £0.5% of
any set point within £5% of rated voltage at a pethose impedance (based on rated apparent
power and rated voltage) is not more than 13% fitwerhighest voltage terminal. If the AVR
target voltage is a function of reactive outpug sftopeAV/AQmax shall be adjustable to 0.5%.
The equivalent time constants shall not be longan 20 ms for voltage sensing and 10 ms for
the forward path to the exciter output. AVR refereeompensation shall be adjustable to within
10% of the unsaturated direct axis reactance onntieside from a bus common to multiple
units.

5.  The project shall have the capability to ride tlglowoutine switching events and design criteria
contingencies assuming standard fault detectiaxiliaty relaying, communication, and rated
breaker interrupting times, unless disconnecteddnyiguration.

6.  The connection applicant shall ensure that theeptg 115 kV connection equipment is capable
of continuously operating between 113 kV and 132 &¥/specified in Appendix 4.1 of the
Market Rules. Protective relaying must be set suemthat transmission equipment remains in-
service for voltages up to 5% above the maximunticoaus value.

7.  The connection applicant shall ensure that thekMl8onnection equipment is designed to be
fully operational in all reasonably foreseeable Embtemperature conditions. The connection
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10.

11.

12.

13.

14.

15.

16.

equipment must also be designed so that the adetests of its failure on the IESO-controlled
grid are mitigated. This includes ensuring thatabuit breakers fail in the open position.

The connection applicant shall ensure that thergéing units’ excitation system and power
system stabilizer satisfy the requirements of Apliped.2 of the Market Rules.

The connection applicant shall install a permanmenice for disturbance recording that meets
the technical specifications/capabilities provide&ection 2.9. The trigger settings will be
provided by the IESO during the IESO Market Registn process.

The connection applicant shall ensure that thekM&quipment at the project be designed to
withstand the fault levels in the area. If any fataystem changes result in an increased fault
level higher than the equipment’s capability, tbarection applicant is required to replace the
equipment with higher rated equipment capable sfesning the increased fault level, up to
maximum fault level specified in Appendix 2 of theansmission System Code.

Fault interrupting devices must be able to interfaplt currents at the maximum continuous
voltage of 13XkV.

Appendix 2 of the Transmission System Code staigsthe maximum rated interrupting time
for the 115 kV circuit breakers must be 5 cycletess. Thus, the connection applicant shall
ensure that the installed circuit breakers meetdhaired interrupting time specified in the
Transmission System Code.

The connection applicant shall ensure that theeptgj protection systems are designed to
satisfy all the requirements of the Transmissiost&y Code (TSC).

As currently assessed by the IESO, the facilityas considered essential to the power system
and therefore does not require redundant protesfistems in accordance with section 8.2.1a of
the TSC.

The project’s protection systems must also only the appropriate equipment required to
isolate the fault. The project shall have the cdipwylbo ride through routine switching events
and design criteria contingencies in the grid thmhot disconnect the project by configuration.

Protection modifications that are different fronogk considered in this SIA must be submitted
by the transmitter to the IESO at least six (6) therbefore any modifications are to be
implemented. If those maodifications result in adeereliability impacts, mitigation solutions
must be developed.

The connection applicant shall ensure that thertelsy requirements are satisfied as per the
applicable Market Rules requiremeritglemetry for arming status of G/R will be requir@tie
finalization of telemetry quantities and telemetgting will be conducted during the IESO
Market Entry/Facility Registration process.

If revenue metering equipment is being installe@as$ of the project, the connection applicant
should be aware that revenue metering installatiomst comply with Chapter 6 of the IESO
Market Rules. For more details the connectioniagpt is encouraged to seek advice from their
Metering Service Provider (MSP) or from the IESOteniag group.

The connection applicant is currently a restoragiarticipant. The connection applicant is
required to update its restoration participantcittaent to include details regarding its proposed
project. For more details please refer to the Mdialkanual 7.8. Details regarding restoration
participant requirements will be finalized at thamdet Entry/Facility Registration Stage.

The connection applicant must initiate and comple¢el ESO Market Registration process in a
timely manner before IESO final approval for corti@tis granted.

Public
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Models and data, including any controls that wdagperational, must be provided to the
IESO at least seven months before energizatiometdESO-controlled grid. This includes both
PSS/E and DSA software compatible mathematical tsode

The connection applicant must also provide evideadke IESO confirming that the equipment
installed meets the Market Rules requirements asigimes or exceeds the performance
predicted in this assessment. This evidence shalither type tests done in a controlled
environment or commissioning tests done on-site. &fidence must be supplied to the IESO
within 30 days after completion of commissioningts$e If the submitted models and data differ
materially from the ones used in this assessmieen, further analysis of the project may need
to be done by the IESO before final approval tonemt is granted.

At the sole discretion of the IESO, performancéstesay be required at generation and
transmission facilities. The objectives of thestd@are to demonstrate that equipment
performance meets the IESO requirements, and fiireomodels and data are suitable for
IESO purposes. The transmitter may also haveatstesting requirements. The IESO and the
transmitter will coordinate their tests, share measients and cooperate on analysis to the
extent possible.

Notification of Conditional Approval

The proposed project, operating up to 29 MW, sulifethe requirements specified in this report, is
expected to have no material adverse impact oretlability of the integrated power system.

It is recommended thatNotification of Conditional Approval for Connection be issued for Newpost
Creek GS, subject to the implementation of the irequents outlined in this report.

— End of Section —

6 CAA ID 2007-294 Public
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1. Project Description

Ontario Power Generation Inc. has proposedeteelop a hydroelectric generating facility thall wi
comprise of 2 x 14.5 MW units located near Cochr@rdario known as Newpost Creek Hydraulic
Generation Station. Each of the units will be raed6.1 MVA at 0.9 pf. The project is expected to
begin commercial operation in 2017.

Newpost Creek GS will be connected to Hydro OnekM &ircuit D6T between Otter Rapids SS and
Pinard TS via a 7 km line tap. The tap positioh7dskm from Otter Rapids SS. The units will be
connected to the grid thru a new three phase BLHY2step-up transformer rated at 30/40MVA
ONAN/ONAF.

The proposed connection arrangement is shown ur&it), Appendix A.

— End of Section —

Public CAA ID 2007-294 7



General Requirements

2. General Requirements

The connection applicant shall satisfy all appliealequirements and standards specified in the
Market Rules and the Transmission System Codefdllsving sections highlight some of the
general requirements that are applicable to thipgro

2.1 Reliability Standards

As currently assessed, the project does not falimthe North American Electric Reliability
Corporation’s (NERC) definition of the Bulk Electrystem (BES) or the Northeast Power
Coordinating Council’'s (NPCC) of the Bulk Power &ms (BPS). As such, the project does not have
to meet NERC or NPCC reliability requirements asdnly required to meet obligations and
requirements under the IESO’s Market Rules.

2.2 Isolating Device

As listed in the TSC, it is required to provideisolating disconnect switch or device at the pomt
junction between the Transmitter and the Custoneer,at the point of the interconnection, which
physically and visually opens the main currentyiag path and isolates the generation facility from
the transmission system. OPG must install a madrdisconnect switch at the point of connection to
the IESO-controlled grid.

2.3 Frequency/Speed Control

As per Appendix 4.2 of the Market Rules, the cotinacapplicant shall ensure that the project has th
capability to operate continuously between 59.4aHd 60.6 Hz and for a limited period of time in the
region above straight lines on a log-linear scafinéd by the points (0.0 s, 57.0 Hz), (3.3 s, 57z,
and (300 s, 59.0 Hz), as shown in the followingifey

60
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=
w
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wn
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o
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The facility has to have the capability to regulapeed with an average droop based on maximum
active power adjustable between 3% and 7% andts&aunless otherwise specified by the IESO.

Regulation deadband shall not be wider than + 0.08(eed shall be controlled in a stable fashion in
both interconnected and island operation. A susthitD% change of rated active power after 10 s in
response to a constant rate of change of speedl®/® during interconnected operation shall be

achievable. Due consideration will be given to ieme limitations such as mill points and gate lanit
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when evaluating active power changes. Control systthat inhibit governor response shall not be
enabled without IESO approval.

Certain types of generation, such as hydro-elegeiteration will require different governor control
settings to achieve both a rapid response duritegdonnected operation and a stable response during
island operation. The switch between these twaingstimust be automatically triggered by conditions
that are subject to IESO approval. Normally eitfnequency alone or a combination of frequency and
rate of change of frequency would be acceptable.

2.4 Reactive Power/Voltage Regulation

The generation facility is directly connected te t=SO-controlled grid, and thus, the connection
applicant shall ensure that the facility has theatdity to:

- supply continuously all levels of active power atttfor 5% deviations in terminal voltage.
Rated active power is the smaller output at eitherd ambient conditions (e.g. temperature,
head, wind speed, solar radiation) or 90% of rafgehrent power. To satisfy steady-state
reactive power requirements, active power redusttorrated active power are permitted;

- inject or withdraw reactive power continuously (dgnamically) at a connection point up to
33% of its rated active power at all levels of eetpower output except where a lesser
continually available capability is permitted betfESO. If necessary, shunt capacitors must
be installed to offset the reactive power lossdhiwithe facility. If generators do not have
dynamic reactive power capabilities, dynamic reactiompensation devices must be installed
to make up the deficient reactive power;

- regulate automatically voltage within £0.5% of a®t point within £5% of rated voltage at a
point whose impedance (based on rated apparentrpaveerated voltage) is not more than
13% from the highest voltage terminal. If the AV&det voltage is a function of reactive
output, the slopaV/AQmax shall be adjusted to not more than 0.5%.

2.5 Voltage Ride Though Capability

The generation facility shall have the capabildyitle through routine switching events and design
criteria contingencies assuming standard faultatiet®, auxiliary relaying, communication, and rated
breaker interrupting times, unless disconnecteddnfiguration.

2.6 Voltage

Appendix 4.1 of the Market Rules states that umstgmal operating conditions, the voltages in the
115 kV system in northern Ontario are maintainethiwithe range of 113 kV to 132 kV. Thus, the
IESO requires that the 115 kV equipment in north@&mtario must have a maximum continuous
voltage rating of at least 132 kV.

Protective relaying must be set to ensure thasimgssion equipment remains in-service for voltages
up to 5% above the maximum continuous value spmetiin Appendix 4.1 of the Market Rules, to
allow the power system to recover from transiestuitbances.

2.7 Connection Equipment Design

The connection applicant shall ensure that the ection equipment is designed to be fully
operational in all reasonably foreseeable amb&mnperature conditions. The connection equipment

Public CAA ID 2007-294 9
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must also be designed so that the adverse effeitssfailure on the IESO-controlled grid are
mitigated. This includes ensuring that all cirdui¢akers fail in the open position.

2.8 Excitation System and PSS Requirements

Each excitation system shall have (a) positiveraghtive ceilings not less than 200% and 140% of
rated field voltage at rated terminal voltage aatt@d field current; (b) a positive ceiling not Iéisan
170% of rated field voltage at rated terminal vgpitaand 160% of rated field current; (c) a voltage
response time to either ceiling not more than 5@ana 5% step change from rated voltage under
open-circuit conditions; and (d) a linear respdmseveen ceilings. Rated field current is defined at
rated voltage, rated active power and required maxi continuous reactive power.

Each Power System Stabilizer (PSS) shall have ¢aaage of power and speed input configuration;
(b) positive and negative output limits not lesstkt5% of rated AVR voltage; (c) phase
compensation adjustable to limit angle error tdimit30° between 0.2 Hz and 2.0 Hz under conditions
specified by the IESO, and (d) gain adjustableougnt amount that either increases damping ratio
above 0.1 or elicits exciter modes of oscillatibmaximum active output unless otherwise specified
by the IESO. Due consideration will be given todrdnt limitations.

2.9 Disturbance Recording

The connection applicant is required to instaleanpanent device for dynamic disturbance recording
that meets the technical specifications/capaksliti|mvided below. The device will be used to manito
record and verify the dynamic response of the ptdpedisturbances on the IESO-controlled grid. The
disturbance recording device shall:

* Be time synchronized to within 2 ms by a Globalifmsing System (GPS) clock.

» Be able to derive frequency, positive sequencegeltactive power and reactive power at a
rate of 1 sample/cycle at the low and high sidmain output transformer(s) and the
SVC/STATCOM terminals (if applicable).

» Have 3 phase inputs of voltage and current requoetbrive the quantities above.

» Trigger on high/low thresholds and rate of chargegholds for the quantities above. The
capability to manually trigger the device is alequired.

* Provide data in IEEE/IEC common format for transiggta exchange (COMTRADE) for
power systems unless other format is acceptaldeSO.

* Record the above derived quantities for a lengtht ¢dast 30s, normally consisting of 5s pre-
trigger and 25s post-trigger.

The trigger settings will be provided by the IES@idg the IESO Market Registration process.
It is recommended, but not required, that the distnce recording device should also:

* Provide high speed sampling (approximately 100 $asigycle) of all 3 phase voltages and
currents used as inputs to the disturbance reapdbrice for at least 1 second. Record length
should be adjustable and normally consist of Or2gfigger and 0.8s post-trigger.

2.10 Fault Level

The Transmission System Code requires the new eguipto be designed to withstand the fault
levels in the area where the equipment is installads, the connection applicant shall ensurettteat

new equipment at the project is designed to suskarfault levels in the area. If any future system
changes result in an increased fault level highan tthe equipment’'s capability, the connection
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applicant is required to replace the equipment Wwithher rated equipment capable of sustaining the
increased fault level, up to maximum fault levetafied in the Transmission System Code. Appendix
2 of the Transmission System Code establishes thénmam fault levels for the transmission system.
For the 115 kV system, the maximum 3 phase andeslimg to ground symmetrical fault levels are 50
KA.

Fault interrupting devices, such as circuit breakenust be able to interrupt fault currents at the
maximum continuous voltage of 132 kV.

2.11 Circuit Breaker Interrupting Time

Appendix 2 of the Transmission System Code stagsthe maximum rated interrupting time for the
115 kV breakers must be 5 cycles or less. Thus;ahaection applicant shall ensure that the iresdall
breakers meet the required interrupting time spatifi the Transmission System Code.

2.12 Protection Systems

The connection applicant shall ensure that theesptioin systems are designed to satisfy all the
requirements of the Transmission System Code (BB@)any additional requirements identified by
the transmitter. New protection systems must lmedtoated with the existing protection systems.

As currently assessed by the IESO, this projesbisconsidered essential to the power system, and
therefore, does not require redundant protectigtesys in accordance with section 8.2.1a of the TSC.
In the future, as the electrical system evolves, ficility may be re-assessed as BPS, or desigdjrete
essential by either the IESO or by the transmié@ould this happen, the project’s protections
systems would have to satisfy all requirementhiefiSC, and in particular, they could not use
common components, common battery banks or comewonglary CT or PT windings.

The autoreclosure of the 115 kV breaker at theggtapust be blocked. Upon its opening for a
contingency, the 115 kV breaker must be closed afigr the IESO approval is granted.

2.13 Telemetry

According to Section 7.3 of Chapter 4 of the MarReiles, the connection applicant shall provide to
the IESO the applicable telemetry data listed ipédix 4.15 of the Market Rules on a continual
basis. As per Section 7.1.6 of Chapter 4 of thekstaRules, the connection applicant shall also
provide data to the IESO in accordance with Secliocof Market Manual 1.2, for the purposes of
deriving forecasts of the amount of energy that ghgject is capable of producing. Telemetry for
arming status of G/R is required. The whole teleynkst will be finalized during the IESO Facility
Registration/Market Entry process.

The data shall be provided with equipment that m¢le¢ requirements set forth in Appendix 2.2,
Chapter 2 of the Market Rules and Section 5.3 ofketaManual 1.2, in accordance with the
performance standards set forth in Appendix 4.1festi to Section 7.6A of Chapter 4 of the Market
Rules.

As part of the IESO Market Entry/Facility Registoamt process, the connection applicant must
complete end to end testing of all necessary tealgnpeints with the IESO to ensure that standards
are met and that sign conventions are understolbdoud anomalies must be corrected before IESO
final approval to connect any phase of the prdggtranted.
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2.14 Revenue Metering

If revenue metering equipment is being installegas of the project, the connection applicant sthou
be aware that revenue metering installations musipty with Chapter 6 of the IESO Market Rules.
For more details the connection applicant is eragen to seek advice from their Metering Service
Provider (MSP) or from the IESO metering group.

2.15 Restoration Participant

The connection applicant is currently a restoratiarticipant. The connection applicant is requiad
update its restoration participant attachment ¢tuske details regarding its proposed project. For
more details please refer to the Market Manual D8tails regarding restoration participant
requirements will be finalized at the Market Enfg¢ility Registration Stage.

As currently assessed by the IESO, this facilityas classified as a Key Facility that is requited
establish a Basic Minimum Power System followingyatem blackout. Key Facility and Basic
Minimum Power System are terms defined in the NBI&Ssary of Terms.

2.16 |IESO Market Registration

The connection applicant must initiate and comptle¢el ESO Market Registration process in a timely
manner, at least seven months before energizatithetlESO-controlled grid and prior to the
commencement of any project related outages, ierdcdobtain IESO final approval for connection.

Models and data, including any controls that wdaddperational, must be provided to the IESO.
This includes both PSS/E and DSA software compatithematical models representing the new
equipment for further IESO, NPCC and NERC analystadies. The models and data may be shared
with other reliability entities in North America ageded to fulfill the IESO’s obligations under the
Market Rules, NPCC and NERC standards. The coimmegpplicant may need to contact the
software manufacturers directly, in order to hawvermodels included in their packages. This
information should be submitted at least seven h®héefore energization to the IESO-controlled

grid, to allow the IESO to incorporate this projatb IESO work systems and to perform any
additional reliability studies.

As part of the IESO Market Registration process,dbnnection applicant must provide evidence to
the IESO confirming that the equipment installecetaghe Market Rules requirements and matches or
exceeds the performance predicted in this assessmbis evidence shall be either type tests dane i
a controlled environment or commissioning testsedam-site. In either case, the testing must bedon
not only in accordance with widely recognized stdd, but also to the satisfaction of the IESO.
Until this evidence is provided and found accemdblthe IESO, the Market Registration process will
not be considered complete and the connectionagplmust accept any restrictions the IESO may
impose upon this project’s participation in the @&&dministered markets or connection to the IESO-
controlled grid. The evidence must be suppliedholESO within 30 days after completion of
commissioning tests. Failure to provide evidenes nesult in disconnection from the IESO-
controlled grid.

If the submitted models and data differ materifdiyn the ones used in this assessment, then further
analysis of the project may need to be done byEB® before final approval to connect is granted.

At the sole discretion of the IESO, performancéstesay be required at generation and transmission
facilities. The objectives of these tests are tma@estrate that equipment performance meets the IESO
requirements, and to confirm models and data atabde for IESO purposes. The transmitter may
also have its own testing requirements. The IEB®the transmitter will coordinate their tests,reha
measurements and cooperate on analysis to thet @xiesible.
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-End of Section-
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3. Model and Data Verification

3.1 Generator Model
The two proposed generators for the project wilidemtical and each will have a Maximum
Continuous Rating of 14.5 MW. They will be drivend 133.3 RPM turbine with digital governor
control. The data for the generator model GENSAdgiven in Table 1.

Table 1: Generator Parameters

Description Value Description Value
X4 1.033 T 4 0.04
Xq 0.629 T 4 0.09
X 4 0.312 X 0.1414
X" 4 0.26 X3 0.286
X" g 0.317 Xo 0.152
R, 0.0147 S(1.0) 0.042
T 4c 2.92 S(1.2) 0.259
H 2.0

3.2 Automatic Excitation System

No excitation system and power system stabilizedet®have been provided by the connection
applicant for the project. For the purposes ofdiemt studies, the connection applicant has agreed
use a typical PSS/E exciter and power system &tabihodel that would marginally meet IESO
performance requirements. The connection applisargquired to install an excitation system and
power system stabilizer which conform to IESO MafRales and perform at least as well as the
models used for these simulations.

Table 2: Generic EXST1 PSS/E Model
Tr | Vimax | Vimin Tc | Tb Ka Ta | Vrmax | Vrmin Kc Kf | Tf
0 999 -999 | 1.0/ 1.0 200 0.1 4.6 -3 0/08 |0 0

Table 3: Generic PSS2A PSS/E Model

TW1/2/3 |76 [T4 | T7 | KS2 [ KS3 [ T8 | T9 | KS1 | TU/T3 | T2/T4 | Vmax | Vmin |
10 0| O 10] 3.85 1 0.5 0.1 10 0.07 0.02 0.0p -0.(“)5

The connection applicant must provide models and e the excitation system as soon as they are
available or at least seven months before energizti the IESO-controlled grid. The IESO will
verify the model and settings to make sure theyt lileeket Rules requirements.

Each excitation system shall have (a) positiveraghtive ceilings not less than 200% and 140% of
rated field voltage at rated terminal voltage aatt@d field current; (b) a positive ceiling not Iéisan
170% of rated field voltage at rated terminal vipitaand 160% of rated field current; (c) a voltage
response time to either ceiling not more than 5@ana 5% step change from rated voltage under
open-circuit conditions; and (d) a linear respdmseveen ceilings. Rated field current is defined at
rated voltage, rated active power and required maxi continuous reactive power.

Each Power System Stabilizer (PSS) shall have ¢aaage of power and speed input configuration;
(b) positive and negative output limits not lesstk5% of rated AVR voltage; (c) phase
compensation adjustable to limit angle error tdimit30° between 0.2 Hz and 2.0 Hz under conditions
specified by the IESO, and (d) gain adjustablecugnt amount that either increases damping ratio
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above 0.1 or elicits exciter modes of oscillatibmaximum active output unless otherwise specified
by the IESO. Due consideration will be given toardnt limitations.

3.3 Governor

The connection applicant provided the governor rhfmteG1 and G2. The proposed governor will be
PTI WEHGOV Model. The block diagram of the goverishown in the following figures and the
parameters are shown in Table 4.

f/ERR/ < CON(J-16)
(I) - CON(J+16) 1f ERR > CON(J+16)
(I) + CON(J+16) if ERR. < -CON(J+16)

AN or Derivative Control
Speed (I) . "
In KEpS Qut

T++Tp Pilot Valve Distribution Valve
GMAX +DPV GTMXOP*T:
/S~ T~ F
Reference - - -

VAR(L) -\ ERR / . U + 1 hr G NN P
- 1 * N/ 1+sTp | iy sTpy
0—s BN = (VAREL-2) — STATER) t" - TER-+1)
0— T\ DeaBma / GMAS < DICN VAR 7 ATEQ) /T = STATE(E~1)
coNe=1 / \ / — GMIN - DDPV |\ GTMXCL'T,
/ \ CON(I-16) / \ g
conpg=0 | \ Ky
R-PERM - PE \\ s STATE(K~5) ICONM)=1
15T \ _/ MAX
FE \ GMIT - DICN / X
T \\  _ PERM - GATE 2, Gate Position 1 1
SBASE ST ICONQM)=0 | s Tz
MBASE(D) STATE(K-2) 7
or VAR(L-3) GMIN
PELEC(])

Governor and Hydraulic Actuators

Flow
Gata Steady-Stare
Position, 2 Ve Flow, qss Turbine Flow, q
Gate

Turbine Head,

h=VAR(L+])
Hy= ]_"‘./ \t'
o,
Pmss
.]__ ‘ Turbine Flow > .,/h Pmss - :/' _’
Tws ' ' PMECH
STATE(K+3) Flow
Turbine Dynamics

Figure 1: Block Diagram of Governor

Table 4; Parameters of the Governor

CONs # Description Value CONSs #| Description | Value
J P-PERM-GATEF 0.05 J+25 FLOW G2 1
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J+1 R-PERM-PE* 0 J+26 FLOW G3 1
J+2 Tpe (sec) 1 J+27 FLOW G4 1
J+3 Kp 4.5 (Net)/2.0| J+28 FLOW G5 1
J+4 Ki 2.0(Net)/0.15| J+29 FLOW P1 0.15
J+5 Kd 0.5(Net)/0.1| J+30 FLOW P2 0.23
J+6 Td (sec) 0.05 J+31 FLOW P3 0.30
J+7 Tp (sec) 0.1 J+32 FLOW P4 0.45
J+8 Tdv (sec) 0.1 J+33 FLOW P5 0.60
J+9 Tg (sec) 0.3 J+34 FLOW P6 0.70
J+10 GTMXOP 0.01176 J+35 FLOW P7 0.80
J+11 GTMXCL -0.0333 J+36 FLOW P8 0.90
J+12 GMAX 1 J+37 FLOW P9 0.95
J+13 GMIN 0 J+38 FLOW P10 1
J+14 Dturb 0 J+39 PMECH 1 0.0
J+15 Tw (sec) 2.0 J+40 PMECH 2 0.0
J+16 | Speed deadband 0.00 J+41 PMECH 3 0.12
J+17 DPV 0 J+42 PMECH 4 0.35
J+18 DICN 0.05 J+43 PMECH 5 0.55
J+19 GATE 1 0 J+44 PMECH 6 0.67
J+20 GATE 2 1 J+45 PMECH 7 0.78
J+21 GATE 3 1 J+46 PMECH 8 0.903
J+22 GATE 4 1 J+47 PMECH 9 0.956
J+23 GATE 5 1 J+48 PMECH 10 1.0
J+24 FLOW G1 0 ICON(M) GATE 0

It is required that the connection applicant prevéd “commissioned” data during the IESO Market
Registration process and install governors meeWidudket Rules requirements specified in Section
2.2.

3.3.1

Governor response test was performed in an islpedation for a step change to the project’s
generator output set point to assess the govetaloility as well as the droop characteristic. The
generator was initialized to 10% of generator otutduated machine MVA. At t=0, the generator
output set point was increased by 1%. To demomsargovernor droop of 4%, a speed change of
0.04% is expected.

Governor Stability Test during Islanding Operation

Error! Reference source not found.shows that the project’'s governor response idestatan
islanding operation.
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Figure 2: Governor Response in Islanding Operation

The mechanical power (&) specified in PSS/E is per unit on machine MVA ba&8&en calculating
droop, the mechanical powf®...) should be converted to maximum active power (MC&¥eb
From the above figure:

Priech—initiar = 0.1 pu onrated MVA(16.1)
= 0.09 puon MCR (14.5 MWV)
Prech—finat = 0.11 puonrated MVA(16.1)
= 0.099 puon MCR (14.5 MW)

APpocn, = 0.009 pu on MCR(14.5 MW)

D _ Ao x 100% = 0.0003 pu X 100% = 3.3%
TooP = 4p °=70.009 pu 0= 2%

Thus the droop for this governor system is apprexaty 3.3% meeting Market Rules requirements.

3.3.2 Governor Stability Test during Interconnected Operdion

Governor response test was then performed in arciminected operation for a step change of system
frequency. The project’s generator output wasah#ed to 8.5% of rated generator MVA. At t =10s,
the system frequency was stepped down by 0.1%eMwdstrate a governor droop of 4%, a
mechanical output change of 2.5% of the full lemexpected.

Error! Reference source not found.shows the response of the project’s governoinditates that
governor response is stable in the interconneqgtedation and the droop for this governor system is
approximately 4%.

No intentional speed dead band of this governseidased on the governor model provided.
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3.3.3

Governor response tests were also performed ircami@ected operation with a 0.1%/s change in

W-final=-0.00036

Pmech-final=0.51
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| 00t0"0-
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TIME (SECONDS)

Figure 3: Governor Response in Interconnected Opetin

Change of Speed of 0.1%/s during Interconnected Opeation
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| 000670

€L9LST SNd DAWA] *Z #INHD
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system frequency to assess the speed and magoftgdeernor responses. The project’s generator
output was initialized to 8.5% of its rated generdlVA. At t=1s, the system frequency was ramped
down or up at a speed of 0.1%/s for 10s.

Error! Reference source not found4 anderror! Reference source not founds show the generator

mechanical power response in response to systeueney decline and rise, respectively. The
simulation results indicate that after the systesqdency ramps down or up for 10 s, the project’s
governor is capable of providing about 14 MW chaofyactive power which is more than 10% of
rated active power. Therefore, the governor respoai® meets the Market Rules’ requirements.
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Figure 4: Generator Mechanical Power in response t8ystem Frequency Decline
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Figure 5: Generator Mechanical Power in response t8ystem Frequency Rise
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3.4 Main Step-Up Transformers

Table 5: Main Step-Up Transformer Data

: Positive Sequend Configuration| Zero Sequence
Unit Voltage R, Impedance (pu) Impedance (pu) Tap
(ONAN/ONAF) HY | Lv
S= 30 MVA S= 30 MVA
OLTC@ HV: 5
0,
Tl | 125/6.9kV| 30/40 MVA 12.9% Yg| Delta 11.0 steps, +2x2.5%

3.5 Circuit Breaker and Disconnect Switch

Technical specifications of the circuit breaker digtonnect switch provided by the connection
applicant are listed in Table 6.

Table 6: Circuit Breaker and Disconnect Switch Paraneters

Breaker HV
Rated voltage 138 kV
Interrupting time 83.3ms
Interrupting media SF6
Rated continuous current 600 A
Rated symm. short circuit capability 50 kA
Disconnect Switch HV
Rated Voltage 138 kV
Type Disconnect
Rated continuous current 600 A
Short circuit rating 50 kA

The system performance standards listed in thesimesion System Code (TSC) requires that the 115
kV system fault level not exceed 50 kA (Sym) witlterrupting time of 5 cycles. This indicates that
115 kV equipment must be sized to interrupt 50 8xn). The proposed breaker meets the
interrupting capability and time required by theCl'S

3.6 Tap Line

Table 7: Parameters of the Tap Line
Positive-Sequence Impedanc{ Zero-Sequence Impedari¢e

'-(ekr:g)th (pu, $S=100MVA, Vg=118KV) | (pu, $=100MVA, V5=118kV)
R X B R X B
7 0.01872| 0.0252§ 0.0033L  N/A N/A N/A

Zero-sequence impedance has not been providedapigtieant needs to provide this data during
the IESO Market Registration process.

-End of Section-
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4. Short Circuit Assessment

Fault level studies were completed by the tranemitt examine the effects of the project on fault
levels at existing facilities in the surroundingar Studies were performed to analyze the fauttisev
with and without the project and other recently catted generation projects in the system.

The short circuit study was carried out with thibofeing primary system assumptions:

(1) Existing Generation Facilities in Northwest and Notheast Zones
* All hydraulic generation
* 1 Atikokan
e 2 Thunder Bay
* NP Iroquois Falls
* AP Iroquois Falls
+ Kirkland Lake
* 1 West Coast (G2)
* Lake Superior Power
* Terrace Bay Pulp STG1 (embedded in Neenah paper)
* Greenwich Wind Farm (M23L and M24L)

(2) Committed Generation Facilities in Northwest and Notheast Zones
* Island Falls
* Lower Mattagami Expansion
* Mattagami Lake Dam
* Mcleans Mountain Wind Farm (S2B)
» Kabinakagami Generation Development
* Bow Lake Phase 1 Wind Farm
» Kapuskasing/lvanhoe
* Northland Power Solar Martin's Meadows
* Northland Power Solar Abitibi
* Northland Power Solar Long Lake
* Northland Power Solar Empire
» Liskeard Solar

(3) Transmission System Upgrades in Northwest and Nor#ast Zones
« Lower Mattagami expansion - H22D line extensiomfridarmon to Kipling (CAA2006-
239)
* New Pinard 115 kV SS (CAA 2009-366)

(4) System Operation Conditions
» Alltie-lines in service and phase shifters on reutps
e Maximum voltages on the buses

Table 8summarizes the fault levels at facilities nearghgect with and without the project
and other recently committed generation projects.
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* Based on a pre-fault voltage level of 5501y 500 kV buses, 250 kV for 230 kV buses, and &Z%or 115

kV buses.

Table 8: Fault Levels at Facilities near the ProjeicAfter the Project

3-Phase L-G

Lowest Rating of
Circuit Breakers

(kA)

Symmetrical (kA)*
Porcupine 115 kV 11.47 18.06 40
Timmins K1 115 kV 9.55 9.19 40
Timmins K2 + K3 115 kV 9.61 9.35 40
Hunta 115 kV 9.51 5.86 40
Ansonville 115 kV 8.78 9.27 40
Pinard 115 kV 5.67 5.00 30
Otter Rapids 115 kV 2.39 1.62 40

Asymmetrical (kA)*
Porcupine 115 kV 13.61 22.19 47
Timmins K1 115 kV 10.69 10.05 40
Timmins K2 + K3 115 kV 10.71 10.25 40
Hunta 115 kV 9.90 6.16 48
Ansonville 115 kV 9.96 10.95 40
Pinard 115 kV 6.38 5.70 30
Otter Rapids 115 kV 2.47 1.65 47

Table 8 shows that the proposed breakers at thecgpand the existing breakers at local area buses

are capable of interrupting the expected shortititevels on the IESO controlled grid. No short

circuit issues are foreseen with the incorporatibthe project.

-End of Section-
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5. Protection Impact Assessment

A Protection Impact Assessment (PIA) was compléietlydro One to examine the impact of the
project on existing transmission system protectiding following proposed changes were included in
the system impact studies detailed in section ¢hduld be noted that Hydro One is still investiggt
telecommunication options so the telecommunicagouirements may be modified.

Protection Changes

The changes to the existing D6T protection syst@emmcorporating the project have been proposed
in the PIA report (Appendix B). The protection sejtchanges are summarized in Table 9.

Table 9: Proposed Protection Settings

. Existing Revised
Station Zone Reach (km) | Reach (km) Comments
1 31 19 80% of the line impedance to New Post Creekinal
Pinard TS
2 49 49 125% of the maximum apparent impedance

Hydro One will incorporate the setting changestifierexisting D6T protection systems.

Blocking Signal:

The existing D6T protection scheme at Pinard TH bleaconverted to the blocking scheme. As such,
a 50 ms Zone 2 time delay will be introduced inapéation of receiving a blocking signal from the
project.

Hydro One will incorporate the blocking schemefhte éxisting D6T protection scheme.

Telecommuni cation Requirements:

The connection applicant will be required to instaw dual telecommunications links to transmit
protection signals between Pinard TS and Newpa=IC&S, Newpost Creek GS and Otter Rapids
SS.

The PIA concluded that the incorporation of thejgebis feasible as long as the proposed changes
outlined in the PIA report are made.

-End of Section-
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6. System Impact Studies

The technical studies focused on identifying thpawt of the project on the reliability of the IESO-
controlled grid. They included the thermal loadaggessment of transmission lines, system voltage
performance assessment of local buses and trassaiity assessment of the proposed project and
major surrounding generation units. In additior, tbactive power capability of the project was
assessed and compared to the Market Rules requiteme

6.1 Study Assumptions

In this assessment, the 2014 summer base casesa@svith the following assumptions:

(1) Transmission Facilities All existing and committed major transmissioniliies with 2014 in-
service dates or earlier were assumed in servioe committed facilities primarily include:

» Series Compensation of X503E and X504E circuits

e +300/-100 Mvar SVC at Porcupine 230 kV

* +200/-100 Mvar SVC at Kirkland Lake 115 kV

» Shunt Capacitor Banks at Pinard 27.6 kV bus (2.4 8%/ar @ 27.6 kV)

» Second Shunt Capacitor Bank at Hanmer 230 kV 4@ §lvar @ 220 kV)
» Second Shunt Capacitor Bank at Essa 230 kV busNR4B @ 250 kV)

» Shunt Capacitor Banks at Porcupine 230 kV busi@&Mvar @ 250 kV)
» Shunt Capacitor Bank at Kapuskasing 24.9 kV buss(Mivar @ 28.8 kV)
* New Pinard 115 kV SS (CAA 2009-366)

(2) Generation facilities: All existing and committed major generation fa@k with 2014 in-service
dates or earlier were assumed in service. Theaetmommitted facilities primarily include:

Recently Committed Generation Facilities

* Lower Mattagami Generation
Development

» Kapuskasing/lvanhoe

* Northland Power Solar

* McLean’s Mountain

* Northland Power Solar

e Mattagami Lake Dam

» Kabinakagami
e Liskeard Solar
* |sland Falls

Existing and Committed Embedded Generation

 Northeast area: 253 MW

(3) Load: Two different load levels for the Northeast areaen@onsidered for the SIA studies and are

summarized in Table 10.

Table 10: Northeast Area Demand for Base Cases (MW)

Load Northeast Area Demand (MW)
Peak Load 1190
Light Load 990
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(4) Base CasesUsing the above load levels, two base cases werdaped. The project was
incorporated into each case. The generation disgetilosophies for the three cases are as
follows:

Light Load Case:
- System demand and Northeast area demand scalgtitttohd values
- Proposed project in-service with only baseload cpion in-service
- Used for voltage studies

Summer Peak Case:
- Northeast area demand scaled to peak value
- All committed generation in-service
- Generation in the Northeast dispatched to achieseetl interface transfers
- Used for thermal and transient studies

The relevant interface flows for the cases have lseenmarized in Table 11.
Table 11: Interface Flows for Basecases (MW)

Basecase EWTE MISSE FS
Light Load Case -256 -197 -1046
Summer Peak Case 332 651 2076

6.2 Compensation for Reactive Power Losses

The Market Rules (MR) require a generation facidynject or withdraw reactive power continuously
(i.e. dynamically) at a connection point up to 38Pits rated active power at all levels of active
power output except where a lesser continuallylalvle capability is permitted by the IESO. A
generating unit with a power factor range of 0&gging and 0.95 leading at rated active power
connected via impedance between the generatohanmbhinection point not greater than 13% based
on rated apparent power provides the required rahdgnamic reactive capability at the connection
point.

Dynamic Reactive Power Capability

The proposed generators have a power factor ra@® ¢agging to 0.9 leading. Thus, the dynamic
reactive capability of the project meets the MRuisgments.

Static Reactive Power Capability

In addition to the dynamic reactive power requirameentified above, the proposed project has to
compensate for the reactive power losses on tpeugtéransformer and the tap line to ensure that it
has the capability to inject or withdraw reactiveyer up to 33% of its rated active power at the
connection point.

Table 12: Reactive Power Performance of the Projectt the Connection Point

GraaiEin Generator Terming PCC Reactive | PCC Voltage
i Voltage (pu) Power (Mvar) (kV)

Lagging PF 1.05 +9.0 127

Leading PF 0.95 -9.0 127

Based on the parameters for the project as proviglede connection applicant, the reactive power
capability of the project meets IESO requiremeNts static compensation devices are required to be
installed at the facility to meet the reactive powexjuirements at the connection point.
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6.3

TheOntario Resource and Transmission Assessment Criteria requires all circuit and equipment loads
be within their continuous ratings with all elemeirt service, and within their long-term emergency
ratings with any element out of service. Immediafellowing contingencies, lines may be loaded up
to their short-term emergency ratings where cortetibns such as re-dispatch, switching, etc. are
available to reduce the loading to the long-ternemncy ratings.

Thermal Analysis

The continuous ratings for the circuit conductoesevcalculated at the lowest of the sag temperature
or 93C operating temperature, with a°@0ambient temperature and 4 km/h wind speed. Titng lo

term emergency ratings (LTE) for the circuit conus were calculated at the lowest of the sag
temperature or 12T operating temperature, with a°@0ambient temperature and 4 km/h wind speed.
The short-term emergency ratings (STE) for circoitductors were calculated at the sag temperature,

with a 30C ambient temperature, 4 km/h wind speed and 10@86reious pre-load.

The thermal ratings for summer weather conditidredlanonitored circuits are summarized in Table

13.
Table 13: Local Area Thermal Ratings
Continuous LTE STE
Section (15 Minute LTR)
Circuit From To Amps | MVA | Amps | MVA | Amps MVA
Newpost JCT Canyon SS 592 121 690 141 690 141
D6T Canyon SS Pinard JN1 520 106.3 520 106.3 520 106.3
Canyon SS Pinard JN2 520 106.3 520 106.3 520 106.3
Pinard JN2 Prard TINARD 502 | 1063 | 520 | 1063 | 520 106.3
Hunta SS Hunta C2/3H JCT 1090 2228 1410 288.3 1680 333.3
Hunta C2/3H JCT| Greenw. Pk JCT 500 1022 50 102.2 500 102.2
Hunta C2/3H JCT| Greenw. Pk JCT 500 1022 50 102.2 500 102.2
Greenw. Pk JCT Island Falls JCT 500 1022 50 102.2 500 102.2
Greenw. Pk JCT Island Falls JCT 500 1022 50 102.2 500 102.2
can Island Falls JCT C2H C3H JCT 500 102.p 500 1042 050 1022
Island Falls JCT C2H C3H JCT 500 102.p 500 1042 050 1022
C2H C3H JCT Pinard JCT S 500 102.p 500 104.2 50D  2.210
C2H C3H JCT Pinard JCT S 500 102.p 500 104.2 50D  2.210
Pinard JCT S Pinard TS 700 14310 7007 1431 1000  4.30
Hunta SS Hunta C2/3HJCT | 1090 | 2228 1280 261.7 1420 290.3
Hunta C2/3H JCT | Greenw. Pk JCT 520 106.3 520 106.3 520 106.3
Hunta C2/3H JCT | Greenw. Pk JCT 520 106.3 520 106.3 520 106.3
Greenw. Pk JCT | Island Falls JCT 520 106.3 520 106.3 520 106.3
Greenw. Pk JCT | Island Falls JCT 520 106.3 520 106.3 520 106.3
e Island Falls JCT | C2H C3H JCT 520 106.3 520 106.3 520 106.3
Island Falls JCT | C2H C3H JCT 520 106.3 520 106.3 520 106.3
C2H C3H JCT Pinard JCT S 520 106.3 520 106.3 520 106.3
C2H C3H JCT Pinard JCT S 520 106.3 520 106.3 520 106.3
Pinard JCT S Pinard TS 700 143.1 700* 143.1 1000 204.5
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" Hunta SS Warkus JCT 500 102.2 530 108.4 530 108.4
Rt Warkus JCT Timmins TS 500 102.2 530 108.4 530 108.4
Hunta SS Tisdale JCT 500 102.2 530 108.4 530 108.4

HET** Tisdale JCT Laforest Rd JCT 500 102.2 530 108.4 530 108.4
Laforest Rd JCT | Timmins TS 500 102.2 530 108.4 530 108.4

* LTE ratings are not available and are assumdzktequal to the continuous ratings

** Ratings for H6T and H7T are upgraded as confidrbg Hydro One

The effects of the project on the thermal loadiogthe 115 kV transmission system near the project
were examined. Table 14 shows the pre-contingdreyrtal analysis results prior to and after the
connection of the project, under the summer pea& oatlined in Section 6.1.

Table 14: Pre-Contingency Thermal Analysis

Cont. Newpost Creek Newpost Creek
Rating Out of Service In-Service
Section
CCT From To Amps Amps % Amps %
Newpost JCT Canyon SS 592 135.6 22.9% 52.8 8.9%
Canyon SS Pinard JN1 520 68.0 13.1% 26.7 5.1%
=l Canyon SS Pinard JN2 520 68.0 13.1% 26.7 5.1%
Pinard JN2 Pinard TS 592 136.0 23.0% 53.4 9.0%
Hunta SS Hunta C2/3H JCT| 1090 414.3 38.0% 469|6 19%43.
Hunta C2/3H JCT| Greenw. Pk JCT 500 207.3 41.5% @35  47.0%
Hunta C2/3H JCT| Greenw. Pk JCT 500 207.1 41.4% 34, 47.0%
Greenw. Pk JCT Island Falls JCT 500 119.4 23.9% 447 29.5%
Greenw. Pk JCT Island Falls JCT 500 119.4 23.9% 447 29.5%
c2H Island Falls JCT C2H C3H JCT 500 119.4 23.9% 14714  29.5%
Island Falls JCT C2H C3H JCT 500 120.2 24.0% 1482 29.6%
C2H C3H JCT Pinard JCT S 500 121.0 24.2% 149/0 029.8
C2H C3H JCT Pinard JCT S 500 121.0 24.2% 149/0 029.8
Pinard JCT S Pinard TS 700 242.1 34.6% 2979 42.6
Hunta SS Hunta C2/3H JCT 1090 265.1 24.3% 321.0 29.4%
Hunta C2/3H JCT | Greenw. Pk JCT 520 132.7 25.5% 160.8 30.9%
Hunta C2/3H JCT | Greenw. Pk JCT 520 132.5 25.5% 160.5 30.9%
Greenw. Pk JCT | Island Falls JCT 520 133.7 25.7% 162.0 31.2%
Greenw. Pk JCT | Island Falls JCT 520 133.7 25.7% 162.0 31.2%
Cc3H Island Falls JCT C2H C3H JCT 520 134.3 25.8% 162.6 31.3%
Island Falls JCT C2H C3H JCT 520 133.7 25.7% 162.0 31.2%
C2H C3H JCT Pinard JCT S 520 134.9 26.0% 163.3 31.4%
C2H C3H JCT Pinard JCT S 520 134.9 26.0% 163.3 31.4%
Pinard JCT S Pinard TS 700 269.9 38.6% 326.5 46.6%
Hunta SS Warkus JCT 500 464.9 93.0% 493.1 98.6%
H7T Warkus JCT Timmins TS 380 340.1 68.0% 367.7 73.5%
Hunta SS Tisdale JCT 500 420.8 84.2% 448.8 89.8%
H6T | Tisdale JCT Laforest Rd JCT 500 416.1 83.2% 444.2 88.8%
Laforest Rd JCT | Timmins TS 380 437.9 87.6% 466.1 93.2%

Simulation results show there is no pre-contingemarloading of the monitored circuits.
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Tables 15 and 16 summarize the post-contingeneysflaf the monitored circuits without G/R. The

post-contingency results of the monitored circiitdude current flow in amperes, and loadings as a
percentage of LTE and STE ratings.

Table 15: Post-Contingency Thermal Analysis WithoulG/R

LTE STE Loss of C3H Loss of HGT Loss of H7T
Section
ccT From To Amps | Amps | Amps L;,;)E S(,;)E Amps L;I/-OE S(,;)E Amps L;I/-OE SO-/I(—)E
Newpost JCT Canyon SS 690 690 49.2 7 7 46.2 7 7 46.5 7 7
Canyon SS Pinard JN1 520 520 24.9 5 5 234 5 5 23.6 5 5
DeT Canyon SS Pinard JN2 520 520 24.9 5 5 23.4 5 5 23.6 5 5
Pinard JN2 Pinard TS 520 520 49.8 10 10 46.8 9 9 47.1 9 9
Hunta SS Hunta C2/3H JCT| 1410 163D 812.4 58 50 477.5 34 29 478.0 34 29
Hunta C2/3H JCT Greenw. Pk JCT 500 500 406.5 81 81 2389 48 48 239.2 48 48
Hunta C2/3HJCT| Greenw. Pk JCT 500 500 406.5 81 81 238.9 48 48 239.1 48 48
Greenw. Pk JCT Island Falls JCT 500 500 319.9 64 64 151.9 30 30 151.9 30 30
CoH Greenw. Pk JCT Island Falls JCT 50( 500 319.9 64 64 152.0 30 30 151.9 30 30
Island Falls JCT C2H C3H JCT 500 500 319.9 64 64 151.9 30 30 151.9 30 30
Island Falls JCT C2H C3H JCT 500 504 320.6 64 64 152.9 31 31 152.8 31 31
C2H C3H JCT Pinard JCT S 500 500 321.1 64 64 153.7 31 31 153.6 31 31
C2H C3H JCT Pinard JCT S 500 504 321.1 64 64 153.7 31 31 153.6 31 31
Pinard JCT S Pinard TS 700 1000 642.3 92 64 307.4 44 31 307.2 44 31
Hunta SS Hunta C2/3H JCT 1280 1420 0.0 0 0 329.5 26 23 329.8 26 23
Hunta C2/3H JCT | Greenw. Pk JCT 520 520 0.0 0 0 165.1 32 32 165.2 32 32
Hunta C2/3H JCT | Greenw. Pk JCT 520 520 0.0 0 0 164.8 32 32 164.9 32 32
Greenw. Pk JCT | Island Falls JCT 520 520 0.0 0 0 166.5 32 32 166.6 32 32
Greenw. Pk JCT | Island Falls JCT 520 520 0.0 0 0 166.5 32 32 166.6 32 32
e Island Falls JCT C2H C3H JCT 520 520 0.0 0 0 167.3 32 32 167.3 32 32
Island Falls JCT C2H C3H JCT 520 520 0.0 0 0 166.5 32 32 166.6 32 32
C2H C3H JCT Pinard JCT S 520 520 0.0 0 0 168.0 32 32 167.9 32 32
C2H C3H JCT Pinard JCT S 520 520 0.0 0 0 168.0 32 32 167.9 32 32
Pinard JCT S Pinard TS 700 1000 0.0 0 0 335.9 48 34 335.9 48 34
Hunta SS Warkus JCT 530 530 499.4 94 94 0.0 0 0 697.5 132 132
a Warkus JCT Timmins TS 530 530 375.3 71 71 0.0 0 0 574.7 108 108
Hunta SS Tisdale JCT 530 530 455.2 86 86 659.7 124 124 0.0 0 0
H6T | Tisdale JCT Laforest Rd JCT 530 530 450.3 85 85 654.9 124 124 0.0 0 0
Laforest Rd JCT Timmins TS 530 530 473.1 89 89 678.6 128 128 0.0 0 0
Table 16: Post-Contingency Thermal Analysis WithoulG/R (Cont'd)
LTE | STE Loss of P91G Loss °fTA2“s°”"”'e P91G H1L91 IBO
Section
ccT From To Amps | Amps | Amps L;,;)E S(,;)E Amps L;I/-OE S(,;)E Amps L;I/-OE SO-/I(—)E
Newpost JCT Canyon SS 690 690 48.7 46.2 48.7
D6T ([ Canyon SS Pinard JN1 520 520 24.7 23.4 24.6
Canyon SS Pinard JN2 520 520 24.7 5 5 23.4 5 5 24.6 5 ©
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Pinard JN2 Pinard TS 520 520 49.3 9 9 46.9 9 9 49.3 9 9
Hunta SS Hunta C2/3H JCT| 141d 163D 48200 34 BO 547)7. 34 29 481.9 34 30
Hunta C2/3HJCT | Greenw. Pk JCT 50( 50 241.2 48 48239.0 48 48 2411 48 48
Hunta C2/3H JCT | Greenw. Pk JCT 500 500 241.0 48 48 238.9 48 48 240.9 48 4
Greenw. Pk JCT Island Falls JCT 500 50 1531 0 B30151.9 30 30 152.1 30 30
CoH Greenw. Pk JCT Island Falls JCT 500 50 153.1 0 30152.0 30 30 152.1 30 30
Island Falls JCT C2H C3H JCT 500 50( 152|1 30 B0 1.95| 30 30 152.1 30 30
Island Falls JCT C2H C3H JCT 500 50(4 152|7 31 1 2495 31 31 152.7 31 31
C2H C3H JCT Pinard JCT S 500 50( 153(3 31 158.731 31 153.3 31 31
C2H C3H JCT Pinard JCT S 500 50( 153(3 31 1 158.731 31 153.3 31 31
Pinard JCT S Pinard TS 700 1000 306(6 44 B1 30744 (431 306.6 44 31
Hunta SS Hunta C2/3H JCT | 1280 1420 331.9 26 23 329.5 26 23 331.8 26 23
Hunta C2/3H JCT | Greenw. Pk JCT 520 520 166.1 32 32 165.2 32 32 166.1 32 32
Hunta C2/3H JCT | Greenw. Pk JCT 520 520 165.9 32 32 164.8 32 32 165.9 32 32
Greenw. Pk JCT | Island Falls JCT 520 520 167.0 32 32 166.5 32 32 166.9 32 32
Greenw. Pk JCT | Island Falls JCT 520 520 167.0 32 32 166.5 32 32 166.9 32 32
e Island Falls JCT | C2H C3H JCT 520 520 167.4 32 32 167.3 32 32 167.4 32 32
Island Falls JCT | C2H C3H JCT 520 520 167.0 32 32 166.5 32 32 166.9 32 32
C2H C3H JCT Pinard JCT S 520 520 167.9 32 32 168.0 32 32 167.9 32 32
C2H C3H JCT Pinard JCT S 520 520 167.9 32 32 168.0 32 32 167.9 32 32
Pinard JCT S Pinard TS 700 1000 335.7 48 34 335.9 48 34 335.7 48 34
Hunta SS Warkus JCT 530 530 746.3 141 | 141 633.1 | 119 | 119 7474 | 141 141
T Warkus JCT Timmins TS 530 530 621.4 117 | 117 506.0 95 95 6225 | 117 117
Hunta SS Tisdale JCT 530 530 701.2 132 | 132 587.9 | 111 | 111 702.3 | 133 133
H6T | Tisdale JCT Laforest Rd JCT 530 530 696.6 131 | 131 583.7 | 110 | 110 697.6 | 132 132
Laforest Rd JCT | Timmins TS 530 530 720.9 136 | 136 606.1 | 114 | 114 7220 | 136 136

The study results show that for the loss of eith@f, H7T, P91G, Ansonville T2 autotransformer or
the inadvertent breaker operation (IBO) of the &¥5H41L91 circuit breaker at Ansonville, the post
contingency loading exceeds the STE of H6T and H7T.

To mitigate the post contingency thermal overload$16T and H7T for these contingencies,
automatic generation rejection of the existingsiimitiuded in the Northeast Load/Generation
Rejection Scheme and the project were simulatdek .résults are summarized in tables 17 and 18.

Table 17: Post-Contingency Thermal Analysis With GR

LTE STE Loss of C3H* Loss of H6T Loss of H7T
Section

ccT From To Amps | Amps | Amps L;,;)E S;'/I")E Amps L;;OE S;'/I")E Amps L;;OE SO-/I;E
Newpost JCT Canyon SS 690 690 55.3 8 8 136.9 20 20 136.6 20 20
Canyon SS Pinard JN1 520 520 28.0 5 5 68.6 13 13 68.5 13 13

DeT Canyon SS Pinard JN2 520 520 28.0 5 5 68.6 13 13 68.5 13 13
Pinard JN2 Pinard TS 520 520 56.0 11 11 137.3 26 26 136.9 26 26
Hunta SS Hunta C2/3H JCT| 1410 163p 7941 56 49 250.4 18 15 249.9 18 15
Hunta C2/3H JCT Greenw. Pk JCT 500 50 397.3 79 79 125.3 25 25 125.0 25 25

c2H Hunta C2/3H JCT Greenw. Pk JCT 500 50 397.3 79 79 125.2 25 25 125.0 25 25
Greenw. Pk JCT Island Falls JCT 500 50 314.6 62 62 125.9 25 25 125.8 25 25
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Greenw. Pk JCT Island Falls JCT 500 50 314.6 62 62 125.9 25 25 125.8 25 25
Island Falls JCT C2H C3H JCT 500 504 310(6 62 62 125.9 25 25 125.8 25 25
Island Falls JCT C2H C3H JCT 500 500 311|3 62 62 126.4 25 25 126.4 25 25
C2H C3H JCT Pinard JCT S 500 504 311{9 62 62 126.9 25 25 127.0 25 25
C2H C3H JCT Pinard JCT S 500 500 311|9 62 62 126.9 25 25 127.0 25 25
Pinard JCT S Pinard TS 700 1000 623|7 89 62 253.8 36 25 253.9 36 25
Hunta SS Hunta C2/3H JCT | 1280 1420 0.0 0 0 254.1 20 18 253.6 20 18
Hunta C2/3H JCT | Greenw. Pk JCT 520 520 0.0 0 0 127.1 24 24 126.9 24 24
Hunta C2/3H JCT | Greenw. Pk JCT 520 520 0.0 0 0 127.1 24 24 126.8 24 24
Greenw. Pk JCT | Island Falls JCT 520 520 0.0 0 0 127.5 25 25 127.4 25 25
Greenw. Pk JCT | Island Falls JCT 520 520 0.0 0 0 127.5 25 25 127.4 25 25
e Island Falls JCT C2H C3H JCT 520 520 0.0 0 0 127.9 25 25 127.9 25 25
Island Falls JCT C2H C3H JCT 520 520 0.0 0 0 127.5 25 25 127.4 25 25
C2H C3H JCT Pinard JCT S 520 520 0.0 0 0 128.4 25 25 128.4 25 25
C2H C3H JCT Pinard JCT S 520 520 0.0 0 0 128.4 25 25 128.4 25 25
Pinard JCT S Pinard TS 700 1000 0.0 0 0 256.7 37 26 256.8 37 26
Hunta SS Warkus JCT 530 530 494.9 93 93 468.9 88 88 0.0 0 0
T Warkus JCT Timmins TS 530 530 370.8 70 70 352.3 66 66 0.0 0 0
Hunta SS Tisdale JCT 530 530 450.8 85 85 0.0 0 0 434.6 82 82
H6T [ Tisdale JCT Laforest Rd JCT 530 530 445.8 84 84 0.0 0 0 428.1 81 81
Laforest Rd JCT | Timmins TS 530 530 468.5 88 88 0.0 0 0 452.3 85 85
Table 18: Post-Contingency Thermal Analysis With GR (Cont'd)
LTE | STE Lossofpor | LossofAnsomvlle | poiG 11101 18O
Section
ccT From To Amps | Amps | Amps L;,;)E S(,};E Amps LJ/-OE S(,};E Amps LJ/-OE SO};E
Newpost JCT Canyon SS 690 690 137.2 20 20 135.7 20 20 137.3 20 20
Canyon SS Pinard JN1 520 520 68.8 13 13 68.0 13 13 68.8 13 13
DeT Canyon SS Pinard JN2 520 520 68.8 13 13 68.0 13 13 68.8 13 13
Pinard JN2 Pinard TS 520 520 137.5 26 26 136.0 26 26 137.6 26 26
Hunta SS Hunta C2/3H JCT| 1410 163p 250.9 18 15 248.7 18 15 251.1 18 15
Hunta C2/3H JCT | Greenw. Pk JCT 500 500 125.5 25 25 124.4 25 25 125.6 25 25
Hunta C2/3H JCT | Greenw. Pk JCT 500 500 125.4 25 25 124.5 25 25 125.5 25 25
Greenw. Pk JCT Island Falls JCT 50( 500 126.0 25 25 125.7 25 25 126.0 25 25
CoH Greenw. Pk JCT Island Falls JCT 500 500 126.0 25 25 125.7 25 25 126.0 25 25
Island Falls JCT C2H C3H JCT 500 504 126.0 25 25 125.7 25 25 126.0 25 25
Island Falls JCT C2H C3H JCT 500 500 126.4 25 25 126.5 25 25 126.4 25 25
C2H C3H JCT Pinard JCT S 500 504 126.9 25 25 127.2 25 25 126.9 25 25
C2H C3H JCT Pinard JCT S 500 500 126.9 25 25 127.2 25 25 126.9 25 25
Pinard JCT S Pinard TS 700 1000 253.8 36 25 254.4 36 25 253.8 36 25
Hunta SS Hunta C2/3H JCT | 1280 1420 254.6 20 18 252.4 20 18 254.8 20 18
Hunta C2/3H JCT | Greenw. Pk JCT 520 520 127.3 24 24 126.4 24 24 127.4 24 24
C3H | Hunta C2/3H JCT | Greenw. Pk JCT 520 520 127.3 24 24 126.2 24 24 127.4 25 25
Greenw. Pk JCT Island Falls JCT 520 520 127.6 25 25 127.3 24 24 127.6 25 25
Greenw. Pk JCT | Island Falls JCT 520 520 127.6 25 25 127.3 24 24 127.6 25 25
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Island Falls JCT C2H C3H JCT 520 520 127.9 25 25 128.0 25 25 127.9 25 25
Island Falls JCT | C2H C3H JCT 520 520 127.6 25 25 127.3 24 24 127.6 25 25
C2H C3H JCT Pinard JCT S 520 520 128.3 25 25 128.6 25 25 128.3 25 25
C2H C3H JCT Pinard JCT S 520 520 128.3 25 25 128.6 25 25 128.3 25 25
Pinard JCT S Pinard TS 700 1000 256.7 37 26 257.3 37 26 256.7 37 26
Hunta SS Warkus JCT 530 530 519.7 98 98 406.0 77 77 520.4 98 98
a Warkus JCT Timmins TS 530 530 399.0 75 75 284.9 54 54 399.3 75 75
Hunta SS Tisdale JCT 530 530 476.6 90 90 363.1 69 69 477.2 90 90
H6T | Tisdale JCT Laforest Rd JCT 530 530 470.9 89 89 357.5 67 67 471.6 89 89
Laforest Rd JCT Timmins TS 530 530 494.7 93 93 380.0 72 72 495.3 93 93

It can be seen from the results that there areostgontingency overloads following the rejectidn o
existing units in the Northeast Load/GeneratioreR&pn Scheme and the project.

The project has to participate in the Northeastd/Ganeration Rejection Scheme to address post-
contingency thermal overloading.

6.4

TheOntario Resource and Transmission Assessment Criteria (ORTAC) states that with all facilities in
service pre-contingency, the following criteria ltbe satisfied for parts of northern Ontario:

Voltage Analysis

* The pre-contingency voltages on 115 kV buses matséxceed 132 kV or be less than 113 kV;

» The post-contingency voltages on 115 kV buses motséxceed 132 kV or be less than 108
kV;

» The voltage change following a contingency canmoeed 10% pre-ULTC and 10% post-
ULTC.

The voltage performance of the IESO-controlled gras evaluated by examining if pre- and post-
contingency voltages and post-contingency voltdganges remain within criteria at various facilities

Generally the connection of a generation statidhimprove the voltage performance. However, the
loss of the proposed generation may result indhgel voltage change on the system. Therefore, a
contingency that included the loss of the projeas wimulated under the defined light load case and
peak load case. The pre-contingency study conditioa as follows: (1) light load case assuming the
project is in-service and absorbing reactive posl@se to its maximum capability, and (2) peak load
case assuming the project is in-service and imgetactive power close to its maximum capability.

The study results summarized in Table 19 indidaa¢ all voltage criteria are met and there are no
voltage concerns after the incorporation of thgqmto

Table 19: Voltage Analysis for Loss of the Project

Monitored Busses Pre-Cont Light Load Case Pre-Cont Peak Load Case
VT, Base| Voltage Pre-ULTC Post-ULTC | Voltage Pre-ULTC Post-ULTC
(kv) (kV) kV % | kv | % (kv) kV % kv %
NEWPOST 118 130.8 131.31] 0.4 1313 0.43 131.p 126.7 -3[4326.7 -3.46
CANYON_SS 118 130.4 130.73| 0.28 130{7 0.29 128.p 125.9 -117925.9 -1.81
PINARD_SS 118 130.3 130.68| 0.26 130{7 0.26 128.0 125.8 -117225.8 -1.73
CAN GS2_HV 118 130.4 130.69( 0.2p 130{7 0.25 127.9 125.6 -1{7325.6 -1.74
HUNTA_SS 118 128.7 128.77{ 0.06 128/8 0.06 128.0 12y.1 -0[6227.2 -0.63
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p2 1259 12p.1 0{1526.11| 0.16
Pl 126.[7 126.9 0[1626.91| 0.18
13 1238 128.7  -0.0823.7 | -0.08

TIMMINS_K1H6 118 129.6 129.89| 0.2 129]9
PORCUPINE_TS | 118 129.3 129.53| 0.21 129]5
ANSONVILLE 118 125.9 126.10f 0.18 1261

of of ©

6.5 Transient Stability Performance

Transient stability simulations were completed étedmine if the IESO-controlled grid will be
transiently stable with the incorporation of thejpct for recognized fault conditions in the Nodke
system. The studies were conducted under usingutimener peak case. All simulated contingencies
are shown in Table 20 with figures 2 — 9 in Appentlishowing the transient response plots of the
rotor angles, MW outputs and bus voltages.

Table 20: Simulated Contingencies for Transient Staility

Fau_lt Clearing G/R Scheme (ms)| Circuit Cross Tripping (ms)
. . Fault Time (ms)
ID Contingency | Location MVA Moose | NE 115
Local | Remote : L21S/K38S D501P
River kV
130-
TC1 D6T Newpost 603 116 141 - - - -
TC2 X503E Hanmer| 3 Phase 70 70 - - - -
@P=91ms,
TC3 P502X Hanmer| 3 Phage 64 91 180 230 180 @D=120 ms
550 —
TC4 H7T Hunta 2189 83 111 - 230 - -
: 456 —
TC5 P13T Porcupine {8690 83 349 - - - -
. 283 -
TC6 C3H Pinard {1842 83 111 - - - -
550 —
TC7 C3H Hunta 2189 83 111 - - - -
550 —
TC8 C2H Hunta (2189 133 133 - - - -

Transient simulations for the P13T @ Porcupineiogency resulted in the transient instability of th
Lower Sturgeon generators. Due to the small sizhasfe embedded generating units and the fact their
instability does not propagate to the rest of §stesn, there is no reliability concern to the IESO
controlled grid. In addition, the instability is th@lated to the proposed project. Plots of alaloc
generator angles during this fault are shown imfeg@. Lower Sturgeon units are tripped when their
rotor angles reach approximately 360 degrees talatmtheir generator out-of-step protections. All
other units remain stable and show well-dampedeaostillations.

The transient responses for all other contingersthiesv that the generators remain synchronizedeto th
power system and the oscillations are sufficieddynped. It can be concluded that with the proposed
project connected, none of the simulated contingsrzaused transient instability or un-damped
oscillations.

It can be also concluded that the protection adjasts proposed in Section 5.0 have no material
adverse impact on the IESO-controlled grid in teaigansient stability.
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6.6 Relay Margin

It is necessary that sufficient margin is maintdibetween the impedance characteristics of thggela
the terminals of un-faulted circuits and the appamapedance trajectories during external faultgsTs
required to ensure that protective relaying dogsnaalvertently trip for any external faults.

The IESO requires that the relay margin followiaglt clearance for 115 kV circuits to be a minimoin
15 percent on all instantaneous relays and zexepeon all timed relays having time delays less tbr
equal to 0.4 seconds. For relays with time del#@yngs greater than 0.4 seconds, the apparent iamoed
trajectory may enter the tripping characteristieafault clearance for a period of time no gre#tan
one-half of the relay time delay setting.

The followings are the time delay settings of alays used in the analysis:

Circuit Terminal Protection IS D
(seconds)
Zonel=0
Dymond A2L Zone2=04
. Zonel=0
D3K Kirkland Lake A21 Zone 2 = 0.65
. Zonel=0
Kirkland Lake B21 Zone 2 = 0.65

Note:
‘B’ Protections at the Dymond terminal have no z@rmverage, thus, no relay margin analysis has bempleted for those
protections

Figures 6 and 7 show the relay characteristicslam@pparent impedance trajectory of 115 kV circuit
D3K for a 3 phase fault at Hanmer on P502X.

0000970
000070 00008°0

00002°0

[X-asyedl :€S #INHD
G7 N LINAWANONT OTL 00T :AOLSL N0 SIAVIST

0002 0-

0009°0-

0008°0-

-1.000 ~0.6000 ~0.2000 0.20000 0.60000 1.0000
-0.8000 -0.4000 0.0 0.40000 0.80000

CHNL# 52: [D3K@D-RI

Figure 6: D3K @ Dymond protections for 3 phase fatilat Hanmer on P502X
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Figure 7: D3K @ Kirkland Lake ‘A’ & ‘B’ protections for 3 phase fault at Hanmer on P502X

It can be seen that the trajectories for the DymamtiKirkland Lake terminals of D3K do not enteg th
protection zone 2 characteristics.

Therefore, the relay margins on the affected discafiter the incorporation of the project confoorhe
Market Rule& requirements.

6.7 Special Protection System (SPS)

The Northeast Load/Generation Rejection Schemedesigned to address the problem of excess
generation being imposed on the underlying 115yafesn under contingency conditions involving
the 500 kV, 230 kV and 115 kV circuits north of Budy.

Due to the MW capacity of the project and its lamain the Northeast system, the proposed two units
at Newpost Creek GS must be added to the Northeasl/ Generation Rejection Scheme as indicated
in Section 6.3 to help address post-contingenayrtakoverloading of H6T and H7T, as well as to
help respect existing post-contingency operatimitdi at Ansonville TS. The generation rejection
(G/R) for the project must be initiated upon théedgon of the P502X, P91G, C3H, A4H, A5H, A4H
& A5H, H6T, H7T, H6T & H7T, H1L91 the inadvertentdaker operation (IBO) and Ansonville T2
contingencies.
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Table 21: Modifications to the NE 115 kV L/R & G/RScheme

North East 115 kV L/R & G/R Scheme
INPUT: CONTINGENCY SIGNALS
@]
a
o

(%)) 3 |
Z S
o el =
o 5 ~ Sl g
< < T o | c
5 J| o 5 Q| Q| <
x O| d| I | T | T | | ITkFE|F|E = =
= L[| | N| ™| | O| X ©| ]| © % %
> ool O0O|0 ||| IT|T| IT| c c
O
O | New: Newpost Creek GS unit 1 X | X | X | X | X | X [X|X | X |X |X X
5 | New: Newpost Creek GS unit 2 X | X[ X | X [X | X [X[X |X [X |X X
o — n T
,5 II\_/Iartm s Meadows, Empire, Abitibi, x | x xIx IxIxIx Ix |x | x X
o) ong Lake

Long Sault Rapids NUG X X | X[ X | X X

Cochrane Power NUG X X X [ XX | X | X | X X

Tunis NUG X1 X X | X | X | X X

X|— Existing [X]- New

Special protection system facilities must be insthit the project to accept a single pair (A &B)
G/R signals from the Northeast Load/Generation ®igjie Scheme, and disconnect from the IESO-
controlled grid with no intentional time delay, wharmed by the IESO following a G/R triggering
contingency.

It is expected that the Northeast LR & GR SPS ealitinue to remain a type 1ll SPS after the
incorporation of the proposed project. Howevereagiired in the “Ontario Resource and
Transmission Assessment Criteria”, an SPS propiosadonnection assessment must have full
redundancy and separation of the communicationreHanand must satisfy the requirements of the
NPCC Type | SPS criteria to be considered by tf®JETherefore, special protection system
facilities must be installed at the project to gat@esingle pair (A & B) of G/R signals from the
Northeast Load/Generation Rejection Scheme, amdiiect the unit(s) at Newpost Creek GS from
the IESO-controlled grid with no intentional timeldy when armed following a G/R triggering
contingency. The special protection system faegitat the project must be built as Type | special
protection systems to extend where it is possiihe. connection applicant needs to inform, provide
reasons and get approval from the IESO for anyifiathat will not meet this requirement.

The connection applicant has informed the IESOdbparation of communication channels will be
difficult and costly due to crossing a river. Sirfioetime being the failure of the SPS operatioft wi

not have a severe impact to our neighbours andevithin local, the IESO accepts that channel 1 and
channel 2 share a common communication path.

In the event that the Northeast LR & GR SPS inftidgre becomes a type 1 SPS (ie. failure to operate
will have a severe impact on our neighbours), aalt@nnative to requiring separate communication
paths, the connection applicant will be requiredrtplement other actions should communication
channels 1 and 2 be lost. This could include gdiograejection or runback, at a time no longer than
response to an actual contingency.
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After being tripped by the Northeast Load/Generaiejection Scheme, reconnection of the tripped
unit(s) is not permitted until approval is obtairfean the IESO.

-End of Report-
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Figure 1: Proposed Connection Arrangement
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Figure 2: D6T - LLG Fault @ Newpost Creek
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X503E - 3 Phase Fault @ Hanmer
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Appendix B: PIA Report

Hydro One Networks Inc. //
483 Bay Street h d ro
Toronto, Ontario y one
M5G 2P5
Protection Impact Assessment
Ontario Power Generation
29 MW Newpost Creek Hydraulic Generation
Connection
Date: Jan 07, 2015

P&C Planning Group Project #: PCT-490-PIA

Prepared by

Hydro One Networks Inc.

COPYRIGHT © HYDRO ONE NETWORKS INC. ALL RIGHTS RE&®VED

48 CAA ID 2007-294 Public



Disclaimer

This Protection Impact Assessment has been prepately for the IESO for the purpose of assisting
the IESO in preparing the System Impact Assessfoetite proposed connection of the proposed
generation facility to the IESO—controlled grid.iJ heport has not been prepared for any other
purpose and should not be used or relied upon pyarson, including the connection applicant, for
any other purpose.

This Protection Impact Assessment was preparedilmsaformation provided to the IESO and

Hydro One by the connection applicant in the ajildn to request a connection assessment at the
time the assessment was carried out. It is inhal@ighlight significant impacts, if any, to afted
transmission protections early in the project depwlent process. The results of this Protection
Impact Assessment are also subject to change torecodate the requirements of the IESO and other
regulatory or legal requirements. In additionttier issues or concerns may be identified by Hydro
One during the detailed design phase that may reghanges to equipment characteristics and/or
configuration to ensure compliance with the Trarssioin System Code legal requirements, and any
applicable reliability standards, or to accommodatg changes to the IESO-controlled grid that may
have occurred in the meantime.

Hydro One shall not be liable to any third partgluding the connection applicant, which uses the

results of the Protection Impact Assessment ungececumstances, whether any of the said liability
loss or damages arises in contract, tort or otlserwi

Revision History

Revision | Date Change
RO Jan 13, 2014 Initial draft
R1 Jan 7, 2015 Generator Terminal Voltage and Ggp@bange
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Executive Summary

/\\ 2 &
Main g,
: =a 3 %
Alt Exising N :

Pinard TS Otter Rapids SS Otter Rapids GS

LaLe D6T
+ 17 km 22 km 200 m

T7M

TeM —H——H—>

New Post Creek GS

115 kV Circuit D6T — Connection of New Post
Creek GS — Communication facilities

Figure 1: Newpost Creek GS Connection to Hydro Org network.

It is feasible for Ontario Power Generation to aeetrtheir proposed hydraulic generation facility,
Newpost Creek GS to 115 kV circuit D6T between ORapids SS and Pinard TS as shown in Figure
1. The proposed two generators will be rated 16VIAMach. The Maximum Continuous Rating
(MCR) is expected to be 14.5 MW. The generatorkheilconnected to the grid via three phase
6.9/121 kV step-up transformer rated 32.2 MVA artlkan 115 kV transmission line.

PROTECTION HARDWARE
At this time there is no need to replace the engsline protections at Pinard TS and Otter Rapifs G
PROTECTION SETTINGS

Pinard TS

The existing line protection scheme shall be caeeeto the blocking scheme. Zone 1 protection shall
be adjusted to cover 80% of the line impedanceaw Rost Creek terminal. Zone 2 shall be adjusted
to cover 125% of the line apparent impedance. Zowél work in conjunction with blocking signals
from New Post Creek GS, Otter Rapids SS and Otgid? GS.

Reclosing of the line breakers at Pinard TS wilsbpervised by the GEO signals from New Post
Creek GS and Otter Rapids GS.
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Dual channel communication facilities will be reqaa between Pinard TS and New Post Creek GS
for Transfer Trip, Blocking and GEO signals.

Otter Rapids GS

The line D6T protection is located at OPG OtteriBsy6S. The line protection consists of redundant
“A” and “B” digital relays. Fiber optic link is eablished between Otter Rapids GS and Otter Rapids
SS.

The existing line protection scheme shall be caeeeto the blocking scheme. Zone 1 protection shall
be adjusted to cover 80% of the line impedancedw Rost Creek terminal. Zone 2 shall be adjusted
to cover 125% of the line apparent impedance. Zowdl work in conjunction with blocking signals
from New Post Creek GS, Otter Rapids SS and Pih&rd

Otter Rapids SS

The GEO signal from Otter Rapids GS and the GE@asifjom New Post Creek GS will be used to
supervise the reclosing of the line breakers ar@apids SS. The GEO signal from Otter Rapids GS
will be cascaded to Pinard TS.

Dual channel communication facilities will be reqaa between Otter Rapids SS TS and New Post
Creek GS for Transfer Trip, Blocking and GEO signal

NORTH EAST SPECIAL PROTECTION

The Newpost Creek GS is required to participatdénNorth East Special Protection Scheme to
address post-contingency thermal overloading akasab respect existing Northeast operating limits
New Post Creek GS should be able to be selected/R®ifor the loss of D501P, P502X, P91G, C2H,
C3H, A4H, A5H, A4H/A5H, H6T, H7T, and H6T/H7T. Thselection matrix is in Harris RTU in
Porcupine TS. The new output signals to reject IReat Creek generation will be required.

Dual channel communication facilities will be rexpd between Porcupine TS and New Post Creek
GS for Generation Rejection.

TELECOMMUNICATIONS

Dual channel communication facilities will be reqaa between Pinard TS and New Post Creek GS
for Transfer Trip, Blocking and GEO signals.

Dual channel communication facilities will be reqaa between Otter Rapids SS and New Post Creek
GS for Transfer Trip, Blocking and GEO signals.

Dual channel communication facilities will be reqaa between Porcupine TS and New Post Creek
GS for Generation Rejection SPS.

NEWPOST CREEK GS RESPONSIBILITIES

The customer shall provide a redundant distanceegiion scheme to cover faults on line D6T and
shall be responsible to reliably disconnect thguipment for a fault on the line in case of a sngl
contingency in their equipment. The customer $poasible for transmitting transfer trip and GEO
signals. Conversely, the customer shall accepstea trip and Generation Rejection signals from
Hydro One terminal stations and shall trip its kexa. Breaker Failure shall be initiated on thesigic
of transfer trip signal.
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