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Disclaimers

IESO

This report has been prepared solely for the parpbsissessing whether the connection applicant's
proposed connection with the IESO-controlled grimlid have an adverse impact on the reliabilityhef t
integrated power system and whether the IESO shssil a notice of approval or disapproval of the
proposed connection under Chapter 4, section BeoMarket Rules.

Approval of the proposed connection is based arrintion provided to the IESO by the connection
applicant and the transmitter(s) at the time tlsessment was carried out. The IESO assumes no
responsibility for the accuracy or completenessuth information, including the results of studiasried
out by the transmitter(s) at the request of thedEBuUrthermore, the connection approval is sulifect
further consideration due to changes to this infdrom, or to additional information that may become
available after the approval has been granted. dygpbiof the proposed connection means that there ar
no significant reliability issues or concerns thvatuld prevent connection of the proposed facilityte
IESO-controlled grid. However, connection apprad@és not ensure that a project will meet all
connection requirements. In addition, further issoieconcerns may be identified by the transmgjer(
during the detailed design phase that may reqhia@ges to equipment characteristics and/or
configuration to ensure compliance with physicatguipment limitations, or with the Transmission
System Code, before connection can be made.

This report has not been prepared for any othgrqagr and should not be used or relied upon by any
person for another purpose. This report has besgpaped solely for use by the connection applieauit
the IESO in accordance with Chapter 4, sectiontb®@Market Rules. The IESO assumes no
responsibility to any third party for any use, whitmakes of this report. Any liability which thESO
may have to the connection applicant in respethisfreport is governed by Chapter 1, section 1thef
Market Rules. In the event that the IESO provielsaft of this report to the connection applicgou
must be aware that the IESO may revise draftsisfréport at any time in its sole discretion withou
notice to you. Although the IESO will use its beffbrts to advise you of any such changes, ités th
responsibility of the connection applicant to eedinat it is using the most recent version of thort.

HYDRO ONE

Special Notes and Limitations of Study Results

The results reported in this study are based oimtbemation available to Hydro One, at the timettod
study, suitable for a preliminary assessment afva generation or load connection proposal.

The short circuit and thermal loading levels hagerbcomputed based on the information availaktieeat
time of the study. These levels may be higheowel if the connection information changes as altes
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of, but not limited to, subsequent design modifaa or when more accurate test measurement data is
available.

This study does not assess the short circuit emtaildoading impact of the proposed connection on
facilities owned by other load and generation (idahg OPGI) customers.

In this study, short circuit adequacy is assessddfor Hydro One breakers and does not includemth
Hydro One facilities. The short circuit resulte anly for the purpose of assessing the capabkilitfe
existing Hydro One breakers and identifying upgsagguired to incorporate the proposed connection.
These results should not be used in the desigeiagideering of new facilities for the proposed
connection. The necessary data will be providetiygro One and discussed with the connection
proponent upon request.

The ampacity ratings of Hydro One facilities areablished based on assumptions used in Hydro Qne fo
power system planning studies. The actual ampaatitygs during operations may be determined ik rea
time and are based on actual system conditionisidimgy ambient temperature, wind speed and facility
loading, and may be higher or lower than thosedtat this study.

The additional facilities or upgrades which areuiezf to incorporate the proposed connection haesn b
identified to the extent permitted by a preliminassessment under the current IESO Connection
Assessment and Approval process. Additional tyciiudies may be necessary to confirm
constructability and the time required for constiaut. Further studies at more advanced stageseof th
project development may identify additional fagdlg that need to be provided or that require upggad
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W INDSOR AREA TRANSMISSION REINFORCEMENT
IESO SYSTEM IMPACT ASSESSMENT

SIA Findings

The proposed Windsor area transmission reinforcermendevelopmental project which is required to
provide reliable power supply to the Windsor aieadk.

Conclusions

This System Impact Assessment has examined thectropthe proposed Windsor Area Transmission
Reinforcement, on the reliability of the IESO-Catlied grid. The studies concluded that:

1. The proposed project will not have a materiallyexde effect on the reliability of the IESO-
Controlled grid.

2. The proposed project will significantly improve thaltage profile and increase the power supply
capability in Windsor area.

3. All the pre-contingency voltages, post-contingemcltages and voltage declines meet Market
Rules requirements.

4. No thermal overload concerns were identified far thonitored transmission circuits in the
studied scenarios. All power flows on the monitoceduits were observed to be within the
continuous ratings of the circuits.

5. With the reinforcement project the frequency ohgsConnectivity-based LR scheme and
Voltage-based LR scheme will be significantly restiic

Notification of Approval for Connection Proposal

It is recommended that Notification of Conditiodgdproval for connection be issued to Hydro One,
subject to IESO’s Requirements for Connectiondisielow, and any further requirements that may be
identified by Hydro One Networks Inc. in the Custanmpact Assessment.

IESO’s Requirements for Windsor Area Transmission
Reinforcement Connection

The IESO requirements for the connection of thgppsed Windsor Area Transmission Reinforcement
are as follows:
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» As per Appendix 4.1 of Market Rules, all 230 kV gupent must be capable of continuously
operating in the range between 220 kV and 250 k\ieat Appendix 4.1, Reference 2 of the
Market Rules.

» Transmission equipment must remain in service raxicautomatically trip, for the voltages up to
5% above the maximum continuous rating, in thi® @82 kV, for up to 30 minutes, to allow
system to be re-dispatched to return voltages mitteir normal range.

» Hydro One is required to install all the equipmee¢ded to continuously monitor the information
that is required by the IESO.

* Hydro One is required to provide the interruptiagability of the 230 kV circuit switchers. If the
interrupting capability of the 230 kV circuit switers is below 63 kA, Hydro One will be
required to upgrade the circuit switchers at tbain expense when and if the system short circuit
levels exceed their interrupting capability.

IESO’s Recommendations for Windsor Area Transmissio
Reinforcement Connection
It is recommended that Hydro One and/or the are@4.[nplement a plan to alleviate the possible

overloading at the existing Kingsville TS by incsiay the station load capability or transferringngocof
the load to other transformer stations..
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1. Project Description

Hydro One Networks is proposing to increase theggampply capability in Windsor area by reinforcing
the local transmission system.

The Windsor area comprises the municipalities oharstburg, Essex, Kingsville, Lakeshore, La Salle,
Leamington, Tecumseh, and Windsor, and portiortheMunicipality of Chatham-Kent. Electricity
distribution in the area is carried out by ENWINWeolines Ltd., Essex Powerlines Corporation, Essex-
Lakeshore-Kingsville (E.L.K.) Inc., Chatham-KentdHig Inc. and Hydro One.

The Windsor area is bounded by circuits C24Z anglZdPom Chatham to Lauzon, circuits C22J and
C21J from Chatham to Keith and by circuit J5D frideith to Michigan. The Windsor 115 kV area load
is supplied from Lauzon 230/115 kV autotransformitsand T2, Keith 230/115 kV autotransformers
T11 and T12, West Windsor GS G1 and G2, the WindisansAlta CGS G1 and G2 and Brighton Beach
CGS G1A.

The Windsor Area is susceptible to a variety ofrapienal problems including pre-contingency voltage
instability, post-contingency voltage decline ahdrtmal overload. As a result a number of special
protection schemes are employed to facilitate djperaf the area. The armed schemes in Windsor area
include Connectivity Based L/R Scheme, Voltage Deleat L/R Scheme, Windsor Area Overload
Protection Scheme, and Kingsville High-Voltage-$Wihg Scheme.

The proposed Windsor area transmission reinforcem#iraddress the voltage and overload concerns
and increase the area transmission supply capalliproviding a new 230 kV power supply point and
upgrading transmission circuits in Windsor areae Pploposed project includes modifying the existing
system and installing new facilities as follows:

(1) Upgrade circuits J4E and J3E.

(2) Install a new transformer station, Division TS, tthal connect circuits C22J and C21J to circuits
K2Z and K6Z and supply the Kingsville TS load.

(3) Upgrade the sections of circuit K2Z and K6Z betwBansion TS and Kingsville TS.

(4) Replace Keith transformers T11 and T12.
This connection assessment study will examine thpgsed (1), (2) and (3) above and their impact on
reliability of the IESO-controlled grid. Item (4&he replacement of Keith transformers, will be added
in a separate SIA study (CAA ID: 2007 - 265).

A schematic diagram of the proposed Windsor Arem3imission Reinforcement as well as the proposed
arrangement of Division TS is shown in Figure 1.

The project is scheduled for completion by AprillR0
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2. Review of Connection Proposal

2.1 Connection Arrangement

2.1.1 115 kV circuits

The proposed Windsor Area Transmission Reinforcémmesject includes upgrading 115 kV circuits
J3E/JAE (Keith x Essex) and L2Z/L6Z (Division x Kaville).

The Keith x Essex 115 kV circuits J3E and J4E (k22 are strung with 795 kcmil (26/7) ACSR
conductor. The summer emergency ratings {@Zbdnductor temperature or sag limit) of the citcaire
1070 A and 1000 A, respectively. The summer caotirs rating (9%C conductor temperature) of both
circuits is 810 A.

After upgrading the circuits are to have the follogvratings as provided by Hydro One:

» Maximum Operating Voltage: 127 kV
e Maximum Continuous Rating: 1100 A (Summer, 35 °®n¥hr wind speed)
* Maximum Emergency Rating: 1600 A (Summer, 35 °&mdhr wind speed)

The section of 115 kV circuits K2Z and K6Z betwela new “Division” TS and Kingsville TS (18 km)
is to be upgraded. In this section, the existiRg lKaind K6Z are on two single-circuit wood pole
structures.

After upgrading the circuits are to have the follogvratings as provided by Hydro One:

* Maximum Operating Voltage: 127 kV
* Maximum Continuous Rating: 590 A (Summer, 35 °@n#hr wind speed)
* Maximum Emergency Rating: 950 A (Summer, 35 °Cmihc wind speed)

2.1.2 Division TS

The new Division TS will be located at the crossifid. 15 kV circuits K2Z/K6Z and the 230 kV
Chatham SS x Keith/Lauzon circuits C21J/C22J aridoeiconnected to C21J/C21J and K2Z/K6Z. The
existing Kingsville TS, which in the current condigtions are supplied from Lauzon TS, will be sigapl
by the new Division TS.

The proposed Division TS will be equipped with t2860 MVA, 230/115 autotransformers including
delta-connected tertiary winding rated for 60 MMtAat may be used for the supply of station sergice
as connection point for future shunt compensatidme two autotransformers are identical and each
transformer is configured with a wye winding on thigh side (neutral solidly grounded). The LV
windings are also wye connected and the neuttallie solidly grounded. The delta tertiary windiago
have provision for operation with the delta operlosed.
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Each transformer is equipped with under-load taangkrs located on the 230 kV winding with + 27.5 kV
voltage band achieved in 21 steps.

The connection applicant indicated that the HV Yoilnpedance should be approximately 10% on the
nameplate rating of 250 MVA. (Impedance toleraisde be +/-7.5% of the impedance, implying a
range of 9.25% to 10.75% for HV-LV Z1 impedance)

Hydro One proposes to connect each autotransfdaonbe IESO-controlled grid via one 230 kV circuit
switchers with a continuous rating of 2000 A.

As indicated by Hydro One, the station will requtine installation of three 115 kV breakers with the
following ratings:

* Rated continuous current: 3000 A
* Rated short circuit current: 50 kA Symmetrical
* Rated maximum voltage: 127 kv
* Rated interrupting time: 3 cycles

Two 115 kV circuit switchers and two 115 kV discenhswitches are to be provided. Each switch
should have a continuous rating of 3000 A.

2.2 Ondine Monitoring

The Market Rules (Chapter 4 section 7.4) requiat ¢lach transmitter shall provide the IESO on a
continual basis with on-line monitored quantitisspecified in Appendix 4.16. It is required thaidkb
One install all the equipment needed to monitorinf@mation required by the IESO on a continuous
basis.

The IESO requires that the following quantitie®atision TS be provided to the IESO on a continual
basis via approved communication protocols:

The voltage on the 230 kV bus

The status of the 230 kV circuit switchers

The voltage on the 115 kV bus

The status of the transformer 115 kV breakers

The status of the transformer 115 kV circuit swéichand disconnect switches

The real and reactive power flow through both tramsers

The transformer tap position for both transformers

Nogh~wdbE

Hydro One is required to install all the equipmeeéded to continuously monitor the informatjon
that is required by the IESO. The IESO will finalitems to be monitored during the IESO
Facility Registration Process.

2.3 Protection Systems

With respect to the protection and telecommunicatemuirements, the connection applicant will heve
follow the Transmission System Code technical negménts for tapped transformer stations supplying
load.
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The connection applicant indicated that standaoteptive relaying is to be provided for the new
Division TS. The existing C21J/C22J protection€hatham and Keith and the existing L2Z/L6Z
protections at Lauzon will be reviewed and modifisdrequired to accommodate the new proposed
connections.

— End of Section —
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3. Data Verification

Based on standards for supply of municipal eleghiitilities the capability of a transformer statis
defined as the maximum load that one transformeiceary for a predefined period of time. This vailsie
usually computed using specific transformer dathdaily loading curves, and temperature data specif
to the transformer location. Hydro One has providdd day summer Limited Time Rating of 400 MVA.

The system performance standards listed in thesision System Code require that the 230 kV and
115 kV system fault levels not exceed 63 kA andkAESym.), respectively. This implies that 230 kV
and 115 kV equipment installed should be sizedteriupt 63 kA and 50 kA (Sym.), respectively.
However, lower capability equipment is allowed whiea system short circuit levels are lower and no
system expansion is expected.

Hydro One did not provide the interrupting capapitif 230 kV circuit switchers.

Hydro One is required to provide the interruptiagability of the 230 kV circuit switchers. If the
interrupting capability of the 230 kV circuit switers is below 63 kA, Hydro One will be
required to upgrade the circuit switchers at tbein expense when and if the system short cirguit
levels exceed their interrupting capability.

The connection applicant has indicated that all A& kV equipment and components are capable of
withstanding (interrupting) the effects of the gtatshort circuits currents of 50 kA.

A full description of the connection arrangementhef proposed Windsor Area Transmission
Reinforcement is included in Section 2.1 of thisam.

— End of Section —
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4. Fault Level Assessment

This project involves the reinforcement of transiaa system with loads being radially connected to
new supply point. In general, radial loads do reotena large impact on the system fault levelsabut
small contribution in short circuit currents candieserved due to the grounding of the transformers.
the case of Division TS the high voltage windingisunded, hence line-to-ground faults will resuita
slight increase in fault level but there is no miaténcrease in the short circuit fault levels.

— End of Section —

10
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5. Further Analysis

This connection assessment study concentrateceatifidng the effect of the proposed Windsor Area
Transmission Reinforcement on thermal loading efttansmission elements and system voltages for pre
and post contingency situations.

5.1 Study Assumptions

5.1.1 Load Forecasts

The load forecasts in Windsor area before and edgtiservation were provided by Hydro One. The
summer peak loads in 2010 are summarized in Taliterlvoltage decline studies, these loads were
modeled as voltage dependant loads; P was model@’a constant impedance and 50% constant
current and Q was modeled as 100% constant impedanc

Table 1 — Load levels assumed in the study

Station Before Conservation With Conservation

P (MW) Q (MVAI) P (MW) Q (MVAI)
Tilbury TS 1.4 0.46 1.3 0.43
Tilbury West DS 25.2 11.16 23.2 10.28
Kingsville 154.3 74.24 143.8 69.19
Walker #2 98.4 49.25 91.3 457
Walker 73.5 36.75 68.2 34.1
Essex 50.1 25.05 46.5 23.25
Crawford 95 475 88.6 44.3
Keith BY 74.8 38.84 70.3 36.5
Malden Y 69 34.5 63.8 31.9
Malden B 89.6 44 .85 82.9 41.5
Lauzon EJ 97 48.48 90.1 53.39
Lauzon BQ 108.3 54.15 100.6 50.3
Ford Essex 8.5 3.98 7.6 3.56
Chrysler 36.7 16.43 32.9 14.73
GM Windsor 18.9 10.54 17 9.48
Ford Annex 12 2.81 10.8 2.53
Ford Windsor 16.7 3.92 15 3.52
Belle River 34.6 17.3 32.7 16.35
Total 1064 520.21 986.6 491.01

5.1.2 System Scenario

This system impact study was performed for 2010rsenpeak area loads.

The Windsor 115 kV System was considered to besé&db in this study which means there is a

continuous 115 kV transmission path between Lai&and Keith TS.

11
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There are several special protection schemes hlaithat prevent post-contingency overloads in the
Windsor area. In this SIA study, all the schemes aot used unless it is identified necessary. In
particular, only Kingsville High-voltage-switchirgcheme is used to alleviate the overload at Kiigsvi
TS.

Data from Kruger Wind Farm project which is aheathe Reinforcement project was then added. The
total generation assumed in this study is showkailnle 2. Depending on the scenario, Brighton Beach
generation will be different from what is showndel

Table 2 — Generation assumed in the study

Generator Output (MW)
West Windsor GS 135.2
Windsor TransAlta 64.8
Brighton Beach 525.2
Kruger Wind Farm 100
East Windsor Cogeneration Center 95

5.1.3 Flow on J5D

The following graphs show the MW flow on J5D in dmaur average samples during the period of Jan 1-
Dec 31, 2007. The positive is flow out of Ontario.
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Figure 2: Flow on J5D in 2007

It can be seen that the maximum import and expod5D could be 300 MW and 400 MW, respectively.
However, the import on J5D can not exceed 150 MVémMBrighton Beach is at full output, because the
loss of the Brighton Beach generating station axierload J5D. Therefore, the maximum import on J5D
is 150 MW while the maximum export is 400 MW inghsitudy.

12
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5.1.4 Cases Studied

Based on the above assumptions three cases weetoped for this study - a case without Brighton
Beach in service during peak load conditions, gmoirnon J5D case and an export on J5D case. Tdte fir
case stressed the 230 kV transmission lines tipgtlysthe Windsor area and the second case strédssed
115 kV transmission lines in the Windsor area. &kgort case stressed the autotransformers at Keith.

Three cases are described in Table 3 below.

Table 3 - Three Cases Studied

Total Total Status of MW Flow on
Case Conditions generation Load Brighton Beach J5D (positive is
(MW) (MW) out of Ontario)
1 Brighton Beach out 395 986.4 Out of service 0
2 Import 920 986.6 In service -150
3 Export 920 986.6 In service 400

For all three cases, load flow studies were coradldb ensure that the pre-contingency and post-
contingency flows on the transmission system ardstitage declines satisfied the IESQO’s requiresent

5.1.5 Recognized Contingencies

The recognized contingencies in the Windsor areialwivere studied in this assessment are summarized
in Table 4 below.

Table 4 - Recognized Contingencies

Single Contingencies: | Double Contingencies:
1. J3E 1. C21J+C23Z
2. JAE 2. C21J + C22J
3. Z1E 3. C22) +C24Z
4. ZTE 4, C23Z+ C24Z
5. C22J 5. JAE + J3E
6. C21J
7. C23Z
8. C24z7
9. K2z
10. K6Z

5.2 Voltage Analysis

The following IESO criteria must be satisfied befany new equipment is connected to the transmissio
system:

The pre-contingency voltage on 230 kV buses carbadess than 220 kV.

The post-contingency voltage on 230 kV buses cabadess than 207 kV.

The pre-contingency voltage on 115 kV buses caadess than113 kV.

The post-contingency voltage on 115 kV buses camadess than 108 kV.

The voltage drop following a contingency can nate®d 10% pre-ULTC and 10% post-ULTC.

arwpdPE
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Load flow studies have been carried out for easle ta examine the voltage declines at various boses
the Windsor area for all of the recognized contirgyes. The results including pre-contingency vatg
pre-ULTC voltages and post-ULTC voltages are attddh Appendix A. The pre-ULTC voltage declines
are the voltage declines before the automaticdapgbe transformers move and the post-ULTC voltage
declines are the voltage declines after the tapgemo

In order to easier identify voltage analysis restidm Appendix A, a summary of the contingencyhss
showing bus suffering the largest voltage declingabulated in Table 5. In case where double it8cu
exits, the loss of either companion circuit resuitsimilar post-contingency voltage. Thereforagée
contingency results for only one companion cirend presented.

Table 5 - Summary of Voltage Study Results

Case 1
Contingency Bus suffering Voltage | Contingency Bus suffering Voltage
greatest voltage decline greatest voltage decline
decline % decline %
C21J+C23Z | Malden B 27.6 kV 6.2 J3E Chrysler 27.6 kV 0.6
C21J+C22J Keith 220 kV 2.8 Z1E Walker 27.6 kV 4.4
C22J+C24Z | Malden B 27.6 kV 5.8 C21J Malden B 27.6 kV 5.3
C237+C24Z | Belle River 115 kV 2.6 C23z Lauzon 27.6 kV 4.8
JAE+J3E Walker 115 kV 2.2 K2Z Kingsville 27.6 kV 3.6
Case 2
Contingency Bus suffering voltage | Contingency Bus suffering voltage
greatest voltage decline greatest voltage decline
decline % decline %
C21J+C23z Malden B 27.6 k\ 5.3 J3E Walker 115 kV 2 1
C21J+C22J Keith 115 kV 0.7 Z1E Walker 115 kV 4.4
C22J+C247Z Malden B 27.6 k\ 5.0 C21J MaldenB2®6kK 5.1
C23z+C24Z Lauzon 115 kV 2.3 C23zZ Lauzon 27.6 kV| 4.5
JAE+J3E Chrysler 27.6 kV 2.4 K2Z Kingsville 27.6 k 3.7
Case 3
Contingency Bus suffering voltage | Contingency Bus suffering voltage
greatest voltage decline greatest voltage decline
decline % decline %
C21J+C23Z Malden B 27.6 k\ 5.7 J3E Lauzon 115 kV| 3 0.
C21J+C22J Keith 27.6 kV 1.0 Z1E Walker 27.6 kV 4.5
C22)+C24z Malden B 27.6 k\ 5.5 C21J Malden B2®6K 5.4
C23Z+C247 Tilbury 115 kV 3.5 C23Z Lauzon 27.6 kV 54.
JAE+J3E Lauzon 220 kV 1.0 K2z Kingsville 27.6 k 83.

The study results indicate that all the pre-cor@may voltages and post-contingency voltage declines
meet the Market Rules requirements.

14
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5.3 Thermal Study

This section covers an investigation of thermakddlgy of the 230 kV and 115 kV circuits and
transformers related to the proposed project agchaw thermal problems introduced by the new ptojec

Load flow studies have been carried out to exanfiaghermal loading capability for transmission
elements with the proposed Windsor Area TransmisRi@inforcement project. The results including
circuit and transformer ratings are attached inexix B. The pre-contingency flow on each
transmission element is expressed as a percenitéige @ontinuous rating and the post-contingenow fl
on each transmission element is expressed as enpage of either the emergency rating or the 15 min
LTR. The 15 min. LTR was used if there are postticgency actions available that can reduce the flow
on that transmission element to its emergencygattherwise, the emergency ratings were used.

In order to easier identify thermal analysis restribm Appendix B, a summary of the pre-contingency

and post-contingency results showing line with s loading and magnitude of % loading is
tabulated in Tables 6.

Table 6 - Summary of Thermal Study Results

Case 1l
Contingency Line with greatest %_ Contingency Line with greatest %_
% percentage Loading % percentage Loading
Pre-C K2Z 75 J3E K6Z 38
C21J+C23z C24z 62 Z1E Z7E 62
C21J+C22J C24z 43 C21J C22J 55
C22)+C24zZ C23zZ 46 C23Z C24z7 42
C23Z+C247 C21J 43 K2z K6Z 74
JAE+J3E C24z7 38
Case 2
. Line with greatest % . Line with greatest %
Contingency % percegntage Loading Contingency % percegntage Loading
Pre-C K2Z 75 J3E JAE 39
C21J+C23z C22J 44 Z1E Z7E 61
C21J+C22J Z1E 30 C21J C22J 42
C22)+C24zZ K6Z 39 C23zZ C247 47
C23z+C247 K6Z 38 K27 K6Z 76
JAE+J3E C247 38
Case 3
Contingency Line with greatest %_ Contingency Line with greatest %_
% percentage Loading % percentage Loading
Pre-C K2z 75 J3E JAE 74
C21J+C23z C22J 81 Z1E Z7E 75
C21J+C22J Z1E 73 C21J C22J 76
C22J)+C247 Z1E 51 C23Z Z1E 51
C23Z+C247 C21J 52 K2z K6Z 75
JAE+J3E C22J 64

The results indicate that pre-contingency powesdl@are far below the circuit continuous ratings el
post-contingency power flows on the remaining dtecare well within the LTR of the circuits.

15
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Therefore, it can be concluded that there is nontheconcern for the 230 kV and 115 kV circuitshwit
the proposed Windsor Area Transmission Reinforcempesject.

The results in Appendix B also show the percentagging on the transformers as well as the
transformer ratings in Windsor area.

It was found that for all three cases, the posttiogency loadings following the loss of K2Z or KA

the remaining Kingsville TS transformers are over station loading capability. To prevent a post-
contingency overload on the Kingsville transformerfigh-voltage-switching scheme was designed to
switch in a third transformer either 3T1 or 3T2he event of a permanent line fault on either ef th
K2Z/K6Z. However, the study results show that ta@sformers were slightly overloaded even after the
switching scheme was deployed. Detailed discussiarthe scheme and load capability of Kingsville TS
will be givenin 5.4.4.

It is recommended that Hydro One and/or the are@4.Inplement a plan to alleviate the possiple
overloading at the existing Kingsville TS by incsaay the station load capability or transferring
some of the load to other transformer stations..

In the export case, the flow on the Keith autotfamsers following the loss of circuits C21J and @22

exceeded it short term rating. This is becausdade of C22J and C21J split the Keith 220 kV bud an
put the Brighton Beach generation radial on onestiemer and the 400 MW export radial on the other
transformer. Hydro One has proposed to replacettetransformers at Keith TS and the overloading
problem with Keith transformers will be studiedanother SIA report (CAA ID 2007- 265).

5.4 SPS in Windsor Area

As described in Project Description, the Windsoeais susceptible to a variety of operational poig
including pre-contingency voltage instability, pasintingency voltage decline and thermal overlded.

a result a number of special protection schemesrapoyed to facilitate operation of the area sagh
Connectivity Based L/R Scheme, Voltage DependeRt®¢heme, Windsor Area Overload Protection
Scheme, and Kingsville High-Voltage-Switching Scleeth should be noted the studied results showed
in this report did not take account these schemespt the High-Voltage-Switching scheme.

5.4.1 Connectivity Based L/R Scheme

In the existing system a number of single and doel#ment contingencies can result in excessive pos
contingency voltage declines at Kingsville and Uiifp The Connectivity Based L/R Scheme is intended
to address the loss of the Lauzon 230/115 kV cdiorewhich may result in excessive voltage declines
and/or voltage collapse at high load levels. Upetection of the loss of the Lauzon 230/115 kV
connection, the scheme trips circuits K2Z and Ké6Zaazon, and Lauzon SC12.

The study results show that with the Windsor Areangmission Reinforcement project the Windsor local
area system performance will be significantly im. The loss of the Lauzon 230/115 kV connection
will not result in excessive voltage declines andfitage collapse when Kingsville TS is supplieaht
Division TS. However, the Connectivity Based L/Rh&me is still needed in case the Kingsville TS is
supplied from Lauzon TS.
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5.4.2 Voltage Dependent L/R Scheme

In the existing system, Kingsville 115 kV buses reaperience an unacceptable level of voltage delin
following contingencies that result in the loscw€uits C23Z and/or C24Z. The voltage dependeRt L/
scheme is designed to trip up to two blocks of laathe 27.6 kV Kingsville TS bus when the voltage
the 115 kV Kingsville TS buses remain below 106f&¥7 seconds.

As the Kingsville will be radially supplied by tipeoposed Division TS the voltage is not a concern
anymore as showed in the study results. The vollagendent L/R scheme will be required only when
the Kingsville is transferred to be supplied by ta.

5.4.3 Windsor Area Overload Protection Scheme

The Windsor Area Overload Protection Scheme locatékeith TS is designed to mitigate post
contingency thermal overload of Keith autotransfersnand circuits emanating from Keith and Essex,
and to manage possible high voltage following thldteg of Essex. The scheme provides for the
rejection of the Brighton Beach units, the spldtiof the Essex HV bus, the tripping of Keith
autotransformers T11 and T12, and the trippindefkeith 115 kV capacitor bank and Essex LV
capacitor banks. The scheme is based on networlectivity at Keith and Essex.

Since the Windsor Area Overload Protection Schesmelated to the load capability of Keith
autotransformers, it will be investigated in thé& Study for the replacement of Keith
transformergCAA ID 2007- 265).

5.4.4 Kingsville High-Voltage-Switching Scheme

The Kingsville high-voltage-switching scheme isimtied to increase the load capability of Kingsville
TS. As indicated in 5.3, the load capability of g&ville is still a concern so it is necessary tegkthe
high-voltage-switching scheme. Except that Hydr@ @ray alleviate the load at the existing Kingsville
TS by building a new supply point or transferrimgree loads to other stations, there are three other
options to increase the load capability at KindevllS: (1) physically switching TL and T3, T2 andl T
(2) installation of circuit switchers on the incamgicircuits (3) replacing T1 and T2 with transforme
having higher emergency ratings.

(1) Physically switching T1 and T3, T2 and T4

The single line diagram for Kingsville TS with tsfarmer continuous and emergency ratings is shown i
Figure 3.
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K2z From Division TS K6Z
AN N
115 kV
N.O
N NN <
AL-A2 N A2-H2 H1-H2
\\ \\ N
417 417 417
417 11 41.7 417
3 737 49.3 T2 545 14 576
27.6 kV

| |

Load Load

—_— L Circuit Switcher
Continuous rating (MVA)

————<&——— Circuit Breaker Emergency ratings (MVA)

———%—— Disconnect Switch
Figure 3: SLD for Kingsville TS

As shown in Figure 3 the four transformers at Kuildgs TS have different emergency ratings and Td an
T2 have lower emergency ratings. Based on theiegibigh-voltage-switching scheme, T1, T3 and T4,
which have a total emergency rating of 161.4 MVAl| e in service following the loss of K2Z while
T1, T2 and T3, which have a total emergency rating77.5 MVA, will be on K2Z following the loss of
K6Z. If T3 and T1, T2 and T4 were physically swigch as shown in Figure 4, the load capability of
Kingsville TS would be 185.8 MVA following the losd K2Z and 180.6 MVA following the loss of

K6Z. The analysis results are illustrated in Table

Table 7 — Load Capability with Transformer Switching

Transformer T1 T2 T3 T4 Total
Emergency Rating (MVA) 49.3 54.5 73.7 57.6 235.1
Existing Loss of K2Z 49.3 54.5 - 57.6 161.4
Loss of K6Z 49.3 54.5 73.7 - 177.5
After Loss of K2Z - 54.5 73.7 57.6 185.8
switching | Loss of K6Z 49.3 - 73.7 57.6 180.6
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K2Z From Division T¢

K6Z
N
N
115 kV
° N.O
N N N N
A1-A2 N A2-H2 HiH2
N \\ N
417 417 417 417
T3 417
T 49.3 73.7 T4 576 12 545
27.6 kV

| |

Load Load
Figure 4: Kingsville TS with transformer switching

It should be noted that the effect of switchingnsfarmers is also dependent on the flow distrilruto

the transformers in Kingsville TS. Operation recointicated that usually T3 has a lowest flow wide
has a highest one. The power flows on the fouistoamers for a period from January 10 to January 16
2008 are shown in Figure 5.

26

24

22 A

20

18 4

MVA on T1, T2, T3 and T4

16

14

12 T T T T T
01/10/2008  01/11/2008 01/12/2008  01/13/2008 01/14/2008 01/15/2008  01/16/2008

‘—Tl—TZ T3 T4‘

Figure 5: MVA distribution on the four transformers in Kingsville TS
(2) Installation of circuit switchers on the incomicircuits
Because of the upgrades to the K2Z/K6Z from Divisi¢s to Kingsville TS, either of the two circuits i

adequate to supply the entire load at Kingsville T$ not necessary to operate open the Kingsiolv
voltage bus tie breaker becuasdlie event of a permanent fault on one of the hajtage circuits
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supplying Kingsville TS the remaining circuit ispadble to supply the entire Kingsville load.
Installation of circuit switchers on the two cirsyiK2Z/K6Z, at Kingsville TS as shown in Figurevil
ensure all four transformers can remain in-serividbe case of a permanent fault on one circuit.

K27 Visi
From Division TS K67
New Circuit
S ¢ Switcher |
- AL CHL A
e f | N.O
uskv | 0 . e e
Q N Q N
A1-A2 N A2H2 HIHZ
N \\ N
41.7 41.7 417
T T1 T4 4l7
73.7 493 T2 54.5 57.6
27.6 kV

| |

Loac Load
Figure 6: Kingsville TS with new breakers

In this case, the high-voltage-switching schemelmamodified as follows.

The switching logic in the case of a permanent K&at will trip the Al circuit switcher and close

the A2H2 circuit switcher. This will put all fouransformers on 115 kV line K6Z.

In the case of a permanent fault on the K6Z cir¢hé switching logic will trip the H1 circuit

switcher and close the A2H2 circuit switcher. Til put all four transformers on 115 kV

circuit K2Z.

(3) Replacing T1 and T2 with transformers havinghler emergency ratings.

It should be noted that the above two options waek with the loss of one of the incoming circuitst
cannot improve the load capability for a contingeimvolved a transformer, for example, T3. So, the

third option to increase the station load capahisitto replace T1 and T2 with transformers haang
higher emergency rating.

5.5 Summary
The findings of analysis are summarized as follows:

1. The proposed project will significantly improve theltage profile and increase the supply
capability in Windsor area.

2. Pre-contingency and post-contingency voltages ind&br area with the proposed project meet
Market Rules requirements.
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3. There is no thermal overloading concern associatddthe 230 kV and the 115 kV circuits with
the proposed Windsor Area Transmission Reinforcempesject.

4. The Connectivity-based LR scheme and Voltage-bhBescheme shold be armed when

Kingsville is supplied by Lauzon TS and the frequeaf using the schemes will be significantly
reduced.

— End of Report —
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Appendix A — Voltage Study Results
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Table Al — Pre-ULTC Voltage Declines — Case 1: Brigon Beach out

From Bus Pre-contingency C21J+C23Z C21J + C22J C22J + C242 C23Z + C24Z J3E J4E  ZIE Z7E C22) C21) C23Z C24Z K2Z K6Z J4E+J3E
Chatham 220 kv 249 0.1 1.0 0.0 0.7 0.0 0.0 -0.1 0.0 0.0 0.0 -0.2 0.0 01 -01 0.2
Lauzon 115 kV 127 2.6 0.7 2.3 -2.6 0.1 0.1 0.2 0.2 0.4 0.5 2.0 -1.8 01 01 1.6
Keith 115 kV 126 1.7 0.9 -15 1.2 03 -02 -03 -03 -0.6 0.7 -1.0 -0.9 01 01 -0.9
Essex 115 kV 126 2.3 0.7 -2.0 2.1 0.1 0.2 05 -05 -0.5 -0.5 -1.7 1.4 01  -01 1.9
Tilbury 115 kv 125 2.6 0.7 2.3 -2.6 0.1 0.1 0.2 0.2 -0.4 -0.5 -2.0 -1.8 01  -01 1.6
Tilbury 27.6 kV 29 2.6 0.7 2.3 -2.6 0.1 0.1 0.2 0.2 -0.4 -0.5 -2.0 -1.8 01  -01 1.6
Tilbury West 115 kV 125 2.6 0.7 2.3 -2.6 0.1 0.1 0.2 0.2 0.4 0.5 2.0 -1.8 01 01 1.6
Tilbury West 27.6 kv 29 2.6 0.7 2.3 -2.6 0.1 0.1 0.2 0.2 0.4 0.5 2.0 -1.8 01 01 1.6
Tilbury West 27.6 kv 29 2.6 0.7 2.3 -2.6 0.1 0.1 0.2 0.2 -0.4 -0.5 -2.0 -1.8 01  -01 1.6
Kingsville K6Z 115 kV 122 2.3 - -1.9 -0.2 01 -01 -02 -01 -15 -1.8 -0.5 -0.4 30  -29 0.1
Kingsville K2Z 115 kv 122 2.3 - -1.9 -0.2 01 -01 -02 -01 -15 -1.8 -0.5 -0.4 31 31 0.1
Kingsville 27.6 kV 29 2.3 - -1.9 -0.2 01 -01 -02 -01 -15 -1.8 -0.5 -0.4 32  -36 -0.1
Walker Z1E 115 kV 126 2.3 0.7 -2.0 2.1 0.1 0.2 - -0.5 -0.5 -0.5 -1.7 -15 01  -01 1.9
Walker Z7E 115 kV 126 2.3 0.7 2.0 2.1 0.1 0.2 -0.5 - -0.5 0.5 1.7 -15 01 01 1.9
Walker #2 27.6 kV 29 2.3 0.7 -2.0 2.1 0.1 0.2 44  -45 -0.5 -0.5 -1.7 -15 01  -01 1.9
Walker 27.6 kV 29 2.3 0.7 2.0 2.1 0.1 0.2 20 21 -0.5 0.5 1.7 -15 01 01 1.9
Essex 115 kV 126 2.3 0.7 2.0 2.1 0.1 0.2 05 -05 -0.5 -0.5 -1.7 1.4 01  -01 1.9
Essex 27.6 kV 34 2.3 0.7 -2.0 2.1 0.1 0.2 05 -05 -0.5 -0.5 -1.7 1.4 01  -01 1.9
Keith 220 kV 243 -1.6 2.8 -1.4 -0.6 02 01 -02 -02 -0.8 0.9 -0.6 -0.5 02 02 -0.3
Keith 27.6 kV 29 -1.6 1.4 -1.4 -0.6 02 01 -02 -02 -0.8 0.9 -0.6 -0.5 02 02 -0.3
Malden C21J 220 kV 243 - - -15 -0.6 02 01 -02 -02 -0.9 - -0.6 -0.5 01 -03 -0.3
Malden C22J 220 kV 243 -1.8 - - -0.6 02 01 -02 -02 - 1.1 -0.6 -0.5 03 01 -0.3
Malden Y 27.6 kV 30 -4.3 - -4.0 -0.6 02 01 -02 -02 -3.4 -3.6 -0.6 -0.5 02 -02 -0.3
Malden B 27.6 kV 30 6.2 - 5.8 -0.6 02 01 -02 -02 -5.3 5.5 -0.6 -0.5 02 02 -0.3
Lauzon C23Z 220 kV 239 - 0.5 2.6 - 0.0 0.1 0.1 0.1 0.4 0.4 - 2.1 01 -01 1.0
Lauzon C24Z 220 kV 239 -3.0 0.5 - - 0.0 0.1 0.1 0.1 0.4 0.4 25 - 01 01 1.0
Lauzon EJ 27.6 kV 30 -4.9 0.5 -4.3 - 0.0 0.1 0.1 0.1 0.4 0.4 -4.3 -3.8 01 01 1.0
Lauzon BQ 27.6 kV 29 5.4 0.5 -4.9 - 0.0 0.1 0.1 0.1 -0.4 -0.4 -4.8 -4.5 01  -01 1.0
Ford Essex Z1E 115 kV 127 25 0.7 2.2 2.4 0.1 0.2 - 0.0 0.4 0.5 -1.9 1.7 01 01 17
Ford Essex Z7E 115 kV 127 25 0.7 2.2 2.4 0.1 0.2 0.0 - -0.4 0.5 -1.9 1.7 01 01 17
Ford Essex 13.8 kV 15 25 0.7 2.2 2.4 0.1 0.2 07 -07 0.4 0.5 -1.9 1.7 01 01 17
Chrysler E8V 115 kV 126 2.3 0.7 -2.0 2.1 0.1 0.2 05 -05 -0.5 -0.5 -1.7 1.4 01  -01 1.9
Chrysler E9V 115 kV 126 2.3 0.7 -2.0 2.1 0.1 0.2 05 -05 -0.5 -0.5 -1.7 1.4 01  -01 1.9
Chrysler 27.6 kv 29 2.3 0.7 2.0 2.1 0.1 0.2 05 -05 -0.5 0.5 1.7 1.4 01 01 1.9
GM Windsor E8F 115 kV 126 2.3 0.7 2.0 2.1 0.1 0.2 05 -05 -0.5 0.5 1.7 1.4 01 01 1.9
GM Windsor E9F 115 kV 126 2.3 0.7 -2.0 2.1 0.1 0.2 05 -05 -0.5 -0.5 1.7 1.4 01  -01 1.9
GM Windsor 27.6 kV 29 2.3 0.7 2.0 2.1 0.1 0.2 05 -05 -0.5 -0.5 -1.7 -1.4 01  -01 1.9
Ford Annex E8V 115 kV 126 2.3 0.7 2.0 2.1 0.1 0.2 05 -05 -0.5 0.5 1.7 1.4 01 01 1.9
Ford Annex E9V 115 kV 126 2.3 0.7 2.0 2.1 0.1 0.2 -0.5 -0.5 -0.5 -0.5 17 -1.4 -0.1 -0.1 1.9
Ford Annex 13.8 kV 15 2.3 0.7 -2.0 2.1 0.1 0.2 05 -05 -0.5 -0.5 -1.7 1.4 01  -01 1.9
Ford Windsor E8F 115 kV 126 2.3 0.7 2.0 2.1 0.1 0.2 05 -05 -0.5 0.5 1.7 1.4 01 01 1.9
Ford Windsor E9F 115 kV 126 2.3 0.7 -2.0 2.1 0.1 0.2 05 -05 -0.5 -0.5 1.7 1.4 01  -01 1.9
Ford Windsor 27.6 kV 30 2.3 0.7 2.0 2.1 0.1 0.2 05 -05 -0.5 0.5 1.7 1.4 01 01 1.9
Belle River K6Z 115 kV 127 2.6 0.7 2.3 -2.6 0.1 0.1 0.2 0.2 -0.4 -0.5 -2.0 -1.8 01  -01 1.6
Belle River K2Z 115 kV 127 2.6 0.7 2.3 -2.6 0.1 0.1 0.2 0.2 -0.4 -0.5 -2.0 -1.8 01 -01 1.6
Belle River 27.6 kV 29 2.6 0.7 2.3 -2.6 0.1 0.1 0.2 0.2 -0.4 -0.5 -2.0 -1.8 -0.1 -0.1 1.6
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Table A2—- Post-ULTC Voltage Declines — Case 1: Bifigon Beach out

From Bus Pre-contingency C21J+C23Z C21J + C22J C22J + C24Z C23Z + C24Z J3E J4E  ZIE Z7E C22) C21) C23Z C24Z K2Z  K6Z J4E+J3E
Chatham 220 kV 249 0.2 1.0 0.0 0.8 0.0 0.0 -0.1 0.0 -0.1 0.0 -0.2 0.0 01 01 0.2
Lauzon 115 kV 127 2.9 0.7 2.5 2.7 0.1 0.1 0.1 0.1 -0.5 -0.5 2.2 -1.9 01  -01 1.9
Keith 115 kV 126 -2.0 0.9 -1.7 -1.3 02 -02 -04 -04 -0.6 0.7 -1.1 -0.9 02 -02 -0.8
Essex 115 kv 126 2.6 0.8 2.2 22 0.1 0.2 06 -06 -0.5 0.6 -1.8 -15 01 01 22
Tilbury 115 kv 125 3.1 0.8 2.6 -2.9 0.1 0.1 0.1 0.1 -0.5 0.5 2.3 -1.9 01 01 2.0
Tilbury 27.6 kV 29 0.6 0.8 -1.4 0.4 0.1 0.1 0.1 0.1 -0.5 0.5 11 -0.7 01 01 0.7
Tilbury West 115 kV 125 -3.1 0.8 2.6 -2.9 0.1 0.1 0.1 0.1 -0.5 -0.5 -2.3 -1.9 01  -01 2.0
Tilbury West 27.6 kv 29 -0.8 0.0 1.1 -0.6 0.1 0.1 0.1 0.1 -0.5 -0.5 -0.8 -11 01  -01 0.4
Tilbury West 27.6 kv 29 0.8 0.0 1.1 -0.6 0.1 0.1 0.1 0.1 -0.5 0.5 -0.8 11 01 01 0.4
Kingsville K6Z 115 kV 122 2.6 - 2.1 -0.2 01 -01 -02 -01 -1.6 -1.8 -0.6 -0.4 31  -33 0.1
Kingsville K2Z 115 kv 122 2.6 - 2.1 -0.2 01 -01 -02 -01 -1.6 -1.8 -0.6 -0.4 -33  -35 -0.1
Kingsville 27.6 kV 29 -1.3 - 2.1 -0.2 01 -01 -02 -01 -1.6 -1.9 -0.6 -0.4 21 -l4 -0.1
Walker Z1E 115 kV 126 2.6 0.8 2.2 2.3 0.1 0.2 - -0.6 -0.5 0.6 -1.9 -1.6 01 01 22
Walker Z7E 115 kV 126 2.6 0.8 2.3 2.3 0.1 0.2 -0.6 - -0.5 0.6 -1.9 -1.6 01 01 22
Walker #2 27.6 kV 29 -15 0.8 1.1 11 0.1 0.2 14 -16 -0.5 0.6 0.7 -1.6 01 01 0.9
Walker 27.6 kV 29 2.6 0.8 2.3 -2.3 0.1 0.2 21 22 -0.5 -0.6 -1.9 -1.6 01  -01 22
Essex 115 kV 126 2.6 0.8 2.2 2.2 0.1 0.2 06 -0.6 -0.5 -0.6 -1.8 -15 01  -01 22
Essex 27.6 kV 34 2.6 0.8 2.2 22 0.1 0.2 06 -06 -0.5 0.6 -1.8 -15 01 01 22
Keith 220 kV 243 -1.8 2.8 -1.5 -0.7 01 -01 -02 -02 -0.8 -1.0 0.7 -0.6 02 02 -0.3
Keith 27.6 kV 29 -0.8 0.3 -0.5 -0.7 01 -01 -02 -02 -0.8 -1.0 -0.7 -0.6 02 -02 -0.3
Malden C21J 220 kV 243 - - 1.7 -0.6 01 -01 -02 -02 -1.0 - -0.7 -0.6 02 -03 -0.3
Malden C22J 220 kV 243 2.0 - - -0.6 01 -01 -02 -02 - 1.2 0.7 -0.6 03 02 -0.3
Malden Y 27.6 kV 30 0.1 - 0.4 -0.6 01 -01 -02 -02 0.0 1.0 -0.7 -0.6 02 -03 -0.3
Malden B 27.6 kV 30 -2.0 - -15 -0.6 01 -01 -02 -02 -1.9 1.1 -0.7 -0.6 02 -03 -0.3
Lauzon C23Z 220 kV 239 - 0.6 2.9 - 0.1 0.1 0.0 0.1 -0.4 0.4 - -2.3 01  -01 1.2
Lauzon C24Z 220 kV 239 -3.3 0.6 - - 0.1 0.1 0.0 0.1 -0.4 0.4 2.7 - 01  -01 1.2
Lauzon EJ 27.6 kV 30 -1.9 -0.5 -1.3 - 0.1 0.1 0.0 0.1 -0.4 -0.4 -1.2 -1.7 01  -01 0.1
Lauzon BQ 27.6 kv 29 0.1 0.6 0.8 - 0.1 0.1 0.0 0.1 0.4 0.4 -0.6 0.1 01 01 0.1
Ford Essex Z1E 115 kV 127 2.8 0.8 2.4 -2.6 0.1 0.1 - 0.1 -0.5 0.5 2.1 -1.8 01 01 2.0
Ford Essex Z7E 115 kV 127 2.8 0.8 2.4 -2.6 0.1 0.1 -0.1 - -0.5 -0.5 2.1 -1.8 01  -01 2.0
Ford Essex 13.8 kV 15 -1.6 0.6 2.4 -1.3 0.1 0.1 08 -08 -0.5 0.5 2.1 -1.8 01 01 0.7
Chrysler E8V 115 kV 126 2.6 0.8 2.2 2.2 0.1 0.2 06 -0.6 -0.5 -0.6 -1.8 -15 01  -01 22
Chrysler E9V 115 kV 126 2.6 0.8 2.2 22 0.1 0.2 06 -06 -0.5 0.6 -1.8 -15 01 01 22
Chrysler 27.6 kv 29 1.1 0.0 0.7 -0.7 06 -06 -06 -06 -0.5 0.6 11 -0.8 01 -01 0.4
GM Windsor E8F 115 kV 126 2.6 0.8 2.2 2.2 0.1 0.2 06 -0.6 -0.5 -0.6 -1.8 -15 01  -01 22
GM Windsor E9F 115 kV 126 2.6 0.8 2.2 2.2 0.1 0.2 06 -0.6 -0.5 -0.6 -1.8 -15 01  -01 22
GM Windsor 27.6 kV 29 0.7 0.1 0.4 0.4 0.1 0.2 06 -06 -0.5 0.6 -0.6 -0.9 01 -01 0.2
Ford Annex E8V 115 kV 126 2.6 0.8 2.2 22 0.1 0.2 06 -06 -0.5 0.6 -1.8 -15 01 01 22
Ford Annex E9V 115 kV 126 2.6 0.8 2.2 2.2 0.1 0.2 06 -0.6 -0.5 -0.6 -1.8 -15 01  -01 22
Ford Annex 13.8 kV 15 0.9 0.1 -1.4 1.4 0.1 0.2 06 -06 -0.5 0.6 -1.0 -15 01 01 -0.5
Ford Windsor E8F 115 kV 126 2.6 0.8 2.2 2.2 0.1 0.2 06 -0.6 -0.5 -0.6 -1.8 -15 01  -01 22
Ford Windsor E9F 115 kV 126 2.6 0.8 2.2 2.2 0.1 0.2 06 -0.6 -0.5 -0.6 -1.8 -15 01  -01 22
Ford Windsor 27.6 kV 30 2.6 0.8 2.2 2.2 0.1 0.2 06 -0.6 -0.5 -0.6 -1.8 -15 01  -01 22
Belle River K6Z 115 kV 127 2.9 0.8 2.6 -2.8 0.1 0.1 0.1 0.1 -0.5 -0.5 2.2 -1.9 -0.1 -0.1 1.9
Belle River K2Z 115 kV 127 2.9 0.8 2.6 -2.8 0.1 0.1 0.1 0.1 -0.5 0.5 22 -1.9 01 01 1.9
Belle River 27.6 kV 29 -1.7 -0.5 -1.3 -15 0.1 0.1 12 -12 -0.5 -0.5 -1.0 -1.9 01 -01 -0.7
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From Bus Pre-contingency C21J+C23Z C21J + C22J C22J + C24Z C23Z + C24Z J3E J4E  ZIE Z7E C22) C21) C23Z C24Z K2Z  K6Z J4E+J3E
Chatham 220 kV 248 0.3 11 0.4 0.9 0.0 0.0 0.0 0.0 0.2 0.2 0.0 0.1 01 01 0.1
Lauzon 115 kV 127 -1.9 -0.2 1.7 2.2 0.2 0.2 0.3 0.3 -0.1 0.1 -1.7 -15 01  -01 17
Keith 115 kV 125 -0.8 -0.7 0.7 -0.7 02 02 -01 -02 -0.3 -0.3 -0.5 -0.5 01  -01 -0.8
Essex 115 kv 126 -15 -0.3 -1.4 1.7 0.2 0.2 04  -04 -0.2 0.2 -1.3 11 01 01 2.0
Tilbury 115 kV 124 -1.9 -0.2 1.7 22 0.2 0.2 0.3 0.3 0.1 0.1 1.7 -15 01 01 17
Tilbury 27.6 kV 30 -1.9 -0.2 -1.7 22 0.2 0.2 0.3 0.3 0.1 0.1 1.7 -15 01 01 17
Tilbury West 115 kV 124 -1.9 -0.2 -1.7 2.2 0.2 0.2 0.3 0.3 -0.1 0.1 -1.7 -15 01  -01 17
Tilbury West 27.6 kV 30 -1.9 -0.2 1.7 2.2 0.2 0.2 0.3 0.3 -0.1 0.1 -1.7 -15 01  -01 17
Tilbury West 27.6 kv 30 -1.9 -0.2 1.7 22 0.2 0.2 0.3 0.3 0.1 0.1 1.7 -15 01 01 17
Kingsville K6Z 115 kV 121 -15 - -1.3 0.3 0.0 0.0 0.0 0.0 -1.3 -1.4 0.1 0.0 30  -30 -0.1
Kingsville K2Z 115 kv 121 -15 - -1.3 0.3 0.0 0.0 0.0 0.0 -1.3 -1.4 -0.1 0.0 32 -32 -0.1
Kingsville 27.6 kV 29 -15 - -1.3 0.3 0.0 0.0 0.0 0.0 -1.3 -1.4 -0.1 0.0 33  -37 -0.1
Walker Z1E 115 kV 126 -15 -0.3 -1.4 1.7 0.2 0.2 - -0.5 -0.2 0.2 -1.3 1.2 01 01 2.0
Walker Z7E 115 kV 126 -15 -0.3 -1.4 1.7 0.2 0.2 0.4 - -0.2 0.2 -1.3 1.2 01 01 2.0
Walker #2 27.6 kV 30 -15 0.3 -1.4 1.7 0.2 0.2 43 -44 -0.2 0.2 -1.3 -1.2 01 01 2.0
Walker 27.6 kV 30 -1.5 -0.3 -1.4 -1.7 0.2 0.2 19 20 -0.2 0.2 -1.3 -1.2 01  -01 2.0
Essex 115 kV 126 -15 -0.3 -1.4 -1.7 0.2 0.2 04  -04 -0.2 0.2 -1.3 -1.1 01  -01 2.0
Essex 27.6 kV 34 -1.5 -0.3 -1.4 1.7 0.2 0.3 04  -04 -0.2 0.2 -1.3 -1.2 01 -01 2.0
Keith 220 kV 241 0.6 -0.5 0.6 -0.1 01 -01 0.0 0.1 0.4 0.5 0.1 0.1 01 01 -0.3
Keith 27.6 kV 29 -0.6 -1.6 -0.6 -0.1 01 -01 0.0 -0.1 -0.4 -0.5 -0.1 -0.1 01  -01 -0.3
Malden C21J 220 kV 241 - - 0.8 0.0 01 -01 0.0 -0.1 -0.6 - 0.1 -0.1 01 02 -0.3
Malden C22J 220 kV 241 -0.8 - - 0.0 01 -01 0.0 -0.1 - 0.7 0.1 0.1 02 01 -0.3
Malden Y 27.6 kV 30 -3.3 - -3.2 0.0 01  -01 0.0 -0.1 -3.1 -3.1 -0.1 -0.1 01  -01 -0.3
Malden B 27.6 kV 30 5.3 - -5.0 0.0 01 -01 0.0 -0.1 -4.9 5.1 -0.1 -0.1 01  -01 -0.3
Lauzon C23Z 220 kV 239 - 0.3 -2.0 - 0.1 0.1 0.2 0.2 -0.1 0.1 - -1.8 0.0 0.1 0.9
Lauzon C24Z 220 kV 239 2.3 0.3 - - 0.1 0.1 0.2 0.2 -0.1 0.1 2.1 - 0.0 0.1 0.9
Lauzon EJ 27.6 kV 29 -4.1 0.3 -3.7 - 0.1 0.1 0.2 0.2 -0.1 0.1 -4.0 -35 0.0 0.1 0.9
Lauzon BQ 27.6 kV 29 -4.6 0.3 -4.4 - 0.1 0.1 0.2 0.2 0.1 0.1 -45 -4.2 0.0 0.1 0.9
Ford Essex Z1E 115 kV 127 -1.8 -0.2 -1.6 2.1 0.2 0.2 - 0.1 0.1 0.2 -1.6 1.4 01 -0 1.8
Ford Essex Z7E 115 kV 127 -1.8 -0.2 -1.6 2.1 0.2 0.2 0.1 - -0.1 0.2 -1.6 1.4 01  -01 1.8
Ford Essex 13.8 kV 15 -1.8 0.2 -1.6 2.1 0.2 0.2 06 -06 -0.1 0.2 -1.6 1.4 01 01 1.8
Chrysler E8V 115 kV 126 -1.5 -0.3 -1.4 -1.7 0.2 0.2 04  -04 -0.2 0.2 -1.3 -1.1 01  -01 2.0
Chrysler E9V 115 kV 126 -1.5 -0.3 -1.4 1.7 0.2 0.2 04  -04 0.2 0.2 -1.3 11 01 01 2.0
Chrysler 27.6 kv 29 -15 -0.3 -1.4 1.7 0.2 0.2 04  -04 0.2 0.2 -1.3 1.2 01 01 2.0
GM Windsor E8F 115 kV 126 -1.5 -0.3 -1.4 -1.7 0.2 0.2 04  -04 -0.2 0.2 -1.3 -1.1 01 -01 2.0
GM Windsor E9F 115 kV 126 -1.5 -0.3 -1.4 -1.7 0.2 0.2 04  -04 -0.2 0.2 -1.3 -1.1 01 -01 2.0
GM Windsor 27.6 kV 29 -1.5 -0.3 -1.4 1.7 0.2 0.2 04  -04 0.2 0.2 -1.3 11 01 01 2.0
Ford Annex E8V 115 kV 126 -1.5 -0.3 -1.4 1.7 0.2 0.2 04  -04 0.2 0.2 -1.3 11 01 -0 2.0
Ford Annex E9V 115 kV 126 -1.5 -0.3 -1.4 -1.7 0.2 0.2 04  -04 -0.2 0.2 -1.3 -1.1 01 -01 2.0
Ford Annex 13.8 kV 15 -1.5 0.3 -1.4 1.7 0.2 0.2 04  -04 -0.2 0.2 -1.3 -1.2 01 -0 2.0
Ford Windsor E8F 115 kV 126 -1.5 -0.3 -1.4 1.7 0.2 0.2 04  -04 -0.2 -0.2 -1.3 -1.2 01 -01 2.0
Ford Windsor E9F 115 kV 126 -1.5 -0.3 -1.4 1.7 0.2 0.2 04  -04 -0.2 -0.2 -1.3 -1.2 01 -01 2.0
Ford Windsor 27.6 kV 30 -15 -0.3 -1.4 1.7 0.2 0.2 04  -04 -0.2 -0.2 -1.3 -1.2 01 -01 2.0
Belle River K6Z 115 kV 126 -1.9 -0.2 -1.7 2.2 0.2 0.2 0.3 0.3 -0.1 -0.1 1.7 -15 01  -01 1.7
Belle River K2Z 115 kV 126 -1.9 0.2 1.7 22 0.2 0.2 0.3 0.3 0.1 -0.1 1.7 -15 01  -01 17
Belle River 27.6 kV 29 -1.9 -0.2 -17 2.2 0.2 0.2 0.3 0.3 -0.1 -0.1 1.7 -15 01 -0 17
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Table A4 — Post-ULTC Voltage Declines — Case 2: Eapt

System Impact Assessment Report for Windsor Areadmission Reinforcement - Appendix

From Bus Pre-contingency C21J+C23Z C21J + C22J C22J + C242 C23Z + C24Z J3E J4E  ZIE Z7E C22) C21) C23Z C24Z K2Z K6Z J4E+J3E
Chatham 220 kv 248 0.3 11 0.3 0.9 0.0 0.0 0.0 0.0 0.2 0.2 0.0 0.1 01 -01 0.2
Lauzon 115 kV 127 2.0 -0.2 -1.8 2.3 0.2 0.2 0.3 0.2 -0.2 0.2 -1.8 -1.6 01 01 2.1
Keith 115 kV 125 0.9 -0.7 0.8 -0.7 02 02 -02 -02 -0.3 0.3 -0.6 -0.5 01 01 -0.8
Essex 115 kV 126 -1.6 -0.3 -1.4 -1.7 0.3 0.3 04  -05 -0.2 0.2 1.4 -1.2 01  -01 2.4
Tilbury 115 kv 124 2.1 -0.2 -1.8 -2.3 0.3 0.3 0.3 0.3 -0.2 0.2 -1.8 -1.6 01  -01 22
Tilbury 27.6 kV 30 2.1 -0.2 -1.8 -2.3 10  -10 -09 -1.0 -0.2 0.2 -1.8 -1.6 01  -01 -0.3
Tilbury West 115 kV 124 2.1 -0.2 -1.8 2.3 0.3 0.3 0.3 0.3 -0.2 0.2 -1.8 -1.6 01 01 22
Tilbury West 27.6 kv 30 -1.3 0.2 1.1 -1.6 05 -05 -05 -05 -0.2 0.2 11 -1.6 01 01 -0.2
Tilbury West 27.6 kv 30 -1.3 -0.2 1.1 -1.6 05 05 -05 -05 -0.2 0.2 -1.1 -1.6 01  -01 -0.2
Kingsville K6Z 115 kV 121 1.7 - -15 0.3 0.0 0.0 0.0 0.0 1.4 -1.6 0.1 0.0 34  -36 -0.1
Kingsville K2Z 115 kV 121 1.7 - -1.4 0.3 0.0 0.0 0.0 0.0 1.4 -1.6 0.1 0.0 36 37 -0.1
Kingsville 27.6 kV 29 -0.3 - 0.1 0.3 0.0 0.0 0.0 0.0 0.0 0.2 -0.1 0.0 -0 -04 -0.1
Walker Z1E 115 kV 126 -1.6 -0.3 -1.5 -1.8 0.3 0.3 - -0.5 -0.2 0.2 1.4 -1.2 01  -01 2.4
Walker Z7E 115 kV 126 -1.6 -0.3 -15 -1.8 0.3 0.3 0.4 - -0.2 0.2 1.4 -1.2 01 01 2.4
Walker #2 27.6 kV 30 1.7 -0.3 -1.5 -1.8 09 09 23 -24 -0.2 0.2 1.4 -1.2 01  -01 0.0
Walker 27.6 kV 30 -1.6 -0.3 -1.5 -1.8 12 12 19 20 -0.2 0.2 1.4 1.2 01 01 0.9
Essex 115 kV 126 -1.6 -0.3 -1.4 -1.7 0.3 0.3 04  -05 -0.2 0.2 1.4 -1.2 01  -01 2.4
Essex 27.6 kV 34 -1.6 -0.3 -1.5 -1.7 0.3 0.3 04  -05 -0.2 0.2 1.4 -1.2 01  -01 2.4
Keith 220 kV 241 0.7 -0.5 0.6 0.1 01 -01 0.0 0.1 -0.5 0.5 -0.1 -0.1 01 01 -0.3
Keith 27.6 kV 29 0.7 -0.5 0.6 -0.1 01 -01 0.0 0.1 -0.5 0.5 0.1 -0.1 01 01 -0.3
Malden C21J 220 kV 241 - - 0.8 0.0 01 -01 0.0 0.1 -0.7 - 0.1 0.1 01 -02 -0.3
Malden C22J 220 kV 241 0.9 - - 0.0 01 -01 0.0 -0.1 - 0.7 0.1 0.1 02 01 -0.2
Malden Y 27.6 kV 30 0.1 - 0.2 0.0 01 -01 0.0 -0.1 0.4 0.3 -0.1 -0.1 01  -02 -0.3
Malden B 27.6 kV 30 -1.9 - 1.7 0.0 01 -01 0.0 -0.1 -15 -1.8 0.1 -0.1 01 -02 -0.3
Lauzon C23Z 220 kV 239 - 0.3 2.2 - 0.1 0.1 0.1 0.2 -0.1 0.1 - -1.9 01 01 1.2
Lauzon C24Z 220 kV 239 2.4 0.3 - - 0.1 0.1 0.1 0.2 -0.1 0.1 2.3 - 01 01 1.2
Lauzon EJ 27.6 kV 29 -1.0 0.3 1.7 - 0.1 0.1 0.1 0.2 0.1 0.1 -0.8 1.4 01 01 0.1
Lauzon BQ 27.6 kV 29 -0.4 0.3 0.0 - 0.1 0.1 0.1 0.2 -0.1 0.1 -0.2 -1.0 01  -01 1.2
Ford Essex Z1E 115 kV 127 -1.9 -0.2 1.7 2.1 0.3 0.3 - 0.0 -0.2 0.2 1.7 -15 01 -01 22
Ford Essex Z7E 115 kV 127 -1.9 -0.2 1.7 2.1 0.3 0.3 0.1 - -0.2 0.2 1.7 -15 01 01 22
Ford Essex 13.8 kV 15 -1.9 -0.2 1.7 2.1 0.3 0.3 06 -07 -0.2 0.2 1.7 -15 01 01 -0.5
Chrysler E8V 115 kV 126 -1.6 -0.3 -1.4 1.7 0.3 0.3 0.4  -05 -0.2 0.2 1.4 -1.2 01  -01 2.4
Chrysler E9V 115 kV 126 -1.6 -0.3 -1.4 1.7 0.3 0.3 0.4  -05 -0.2 0.2 1.4 -1.2 01  -01 2.4
Chrysler 27.6 kv 29 0.1 -0.3 0.7 -0.2 0.3 0.3 04  -05 -0.2 0.2 -0.6 0.4 01 01 -0.2
GM Windsor E8F 115 kV 126 -1.6 -0.3 -1.4 1.7 0.3 0.3 04  -05 -0.2 0.2 1.4 -1.2 01 01 2.4
GM Windsor E9F 115 kV 126 -1.6 -0.3 -1.4 -1.7 0.3 0.3 04  -05 -0.2 0.2 1.4 -1.2 01  -01 2.4
GM Windsor 27.6 kV 29 -1.0 -0.3 -0.8 -1.1 04 03 -04 -05 -0.2 0.2 -0.7 -1.2 01 -01 -0.2
Ford Annex E8V 115 kV 126 -1.6 -0.3 -1.4 1.7 0.3 0.3 04  -05 -0.2 0.2 1.4 1.2 01 01 2.4
Ford Annex E9V 115 kV 126 -1.6 -0.3 -1.4 17 0.3 0.3 04 -05 -0.2 -0.2 -1.4 -1.2 -0.1 -0.1 24
Ford Annex 13.8 kV 15 -0.8 -0.3 -0.6 -0.9 0.3 0.3 04  -05 -0.2 0.2 -0.5 -1.2 01 -01 -0.3
Ford Windsor E8F 115 kV 126 -1.6 -0.3 -1.4 1.7 0.3 0.3 04  -05 -0.2 0.2 1.4 1.2 01 01 2.4
Ford Windsor E9F 115 kV 126 -1.6 -0.3 -1.4 -1.7 0.3 0.3 04  -05 -0.2 0.2 1.4 -1.2 01  -01 2.4
Ford Windsor 27.6 kV 30 -16 -0.3 -1.4 1.7 0.3 0.3 04  -05 -0.2 0.2 1.4 1.2 01 01 2.4
Belle River K6Z 115 kV 126 2.0 -0.2 -1.8 -2.3 0.2 0.2 0.3 0.2 -0.2 0.2 -1.8 -1.6 01  -01 21
Belle River K2Z 115 kV 126 -2.0 -0.2 -1.8 -2.3 0.2 0.2 0.3 0.2 -0.2 0.2 -1.8 -1.6 01  -01 21
Belle River 27.6 kV 29 -0.8 -0.2 -0.5 -1.0 0.2 0.2 0.3 0.2 -0.2 -0.2 -0.5 -1.6 -0.1 -0.1 -0.5
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Table A5 — Pre-ULTC Voltage Declines — Case 3: Impb

System Impact Assessment Report for Windsor Areadmission Reinforcement - Appendix

From Bus Pre-contingency C21J+C23Z C21J + C22J C22J + C24Z C23Z + C24Z J3E J4E  ZIE Z7E C22) C21) C23Z C24Z K2Z  K6Z J4E+J3E
Chatham 220 kV 247 0.3 0.5 0.5 1.0 01 -01 0.0 0.0 0.1 0.1 0.1 0.2 01 01 -0.4
Lauzon 115 kV 125 2.4 -0.7 2.2 -3.1 03  -02 0.0 0.0 -0.2 0.2 2.1 -1.9 01  -01 -0.6
Keith 115 kV 125 1.1 -0.6 -1.0 -1.1 01 -01 -02 -02 -0.3 -0.3 -0.8 -0.7 01  -01 -0.2
Essex 115 kv 125 2.0 -0.7 -1.8 2.4 03 -03 -04 -03 0.2 0.2 1.7 -15 01 01 -0.6
Tilbury 115 kv 122 2.4 -0.7 2.2 -3.2 03 -02 0.0 0.0 -0.2 0.2 2.1 -1.9 01 01 -0.6
Tilbury 27.6 kV 29 2.4 0.7 2.2 -3.2 03 -02 0.0 0.0 -0.2 0.2 22 -1.9 01 01 -0.6
Tilbury West 115 kV 122 2.4 -0.7 2.2 -3.2 03 -02 0.0 0.0 -0.2 0.2 2.1 -1.9 01 -01 -0.6
Tilbury West 27.6 kv 29 2.4 -0.7 2.2 -3.2 03 -02 0.0 0.0 -0.2 0.2 2.2 -1.9 01 -01 -0.6
Tilbury West 27.6 kv 29 2.4 -0.7 2.2 -3.2 03 -02 0.0 0.0 -0.2 0.2 22 -1.9 01 01 -0.6
Kingsville K6Z 115 kV 121 1.7 - -15 0.2 01 01 -01 0.0 1.4 -1.5 -0.2 0.1 30 31 0.4
Kingsville K2Z 115 kv 121 1.7 - -15 0.2 01 01 -01 0.0 1.4 -1.5 -0.2 -0.1 31 -33 -0.4
Kingsville 27.6 kV 29 -1.7 - -1.6 0.2 01 01 -01 0.0 -15 -15 -0.2 -0.1 -33  -38 -0.4
Walker Z1E 115 kV 124 2.0 0.7 -1.8 25 03 -03 - 0.4 -0.2 0.2 1.7 -15 01 01 -0.6
Walker Z7E 115 kV 124 2.0 0.7 -1.8 25 03 03 -04 - -0.2 0.2 1.7 -15 01 01 -0.6
Walker #2 27.6 kV 29 2.0 0.7 -1.8 25 03 03 -45 -46 -0.2 0.2 1.7 -15 01 01 -0.6
Walker 27.6 kV 29 -2.0 -0.7 -1.8 -25 03 03 21 21 -0.2 0.2 -1.7 -15 01  -01 -0.6
Essex 115 kV 125 -2.0 -0.7 -1.8 2.4 03 -03 -04 -03 -0.2 0.2 1.7 -15 01  -01 -0.6
Essex 27.6 kV 33 2.0 0.7 -1.8 2.4 03 -03 -04 -03 -0.2 0.2 1.7 -15 01 01 0.7
Keith 220 kV 242 0.9 -0.8 0.9 -0.2 0.1 0.0 01 -01 -0.6 0.6 -0.3 -0.2 01 01 -0.2
Keith 27.6 kV 29 -0.9 -1.0 -0.9 -0.2 -0.1 0.0 01  -01 -0.6 -0.6 -0.3 -0.2 01  -01 -0.2
Malden C21J 220 kV 241 - - -1.0 -0.2 -0.1 0.0 01 -01 -0.8 - -0.3 0.2 0.0 0.2 -0.2
Malden C22J 220 kV 242 1.1 - - 0.2 0.1 0.0 01 -01 - 0.8 -0.3 -0.2 02 00 -0.2
Malden Y 27.6 kV 30 -3.7 - -3.6 -0.2 -0.1 0.0 01 -01 -3.4 -3.4 -0.3 -0.2 01  -01 -0.2
Malden B 27.6 kV 29 5.7 - 5.5 -0.2 -0.1 0.0 01 -01 -5.3 5.4 -0.3 -0.2 01  -01 -0.2
Lauzon C23Z 220 kV 237 - -0.1 -2.0 - 02 -02 0.0 0.0 -0.1 0.1 - -2.0 01  -01 -0.9
Lauzon C24Z 220 kV 237 2.3 -0.1 - - 02 -02 0.0 0.0 0.0 0.1 2.2 - 01 -01 -1.0
Lauzon EJ 27.6 kV 29 -4.3 -0.1 -3.9 - 02 -02 0.0 0.0 -0.1 0.1 -4.2 -3.8 01  -01 -0.9
Lauzon BQ 27.6 kV 29 -4.6 0.1 -4.3 - 02 -02 0.0 0.0 0.1 0.1 -45 -4.3 01 01 -0.9
Ford Essex Z1E 115 kV 125 2.3 -0.7 2.1 -2.9 03 -02 - 0.1 -0.2 0.2 -2.0 -1.8 01 01 -0.6
Ford Essex Z7E 115 kV 125 2.3 -0.7 2.1 -2.9 03 02 -01 - -0.2 0.2 -2.0 -1.8 01  -01 -0.6
Ford Essex 13.8 kV 14 2.3 0.7 2.1 -2.9 03 -02 -08 -08 0.2 0.2 -2.0 -1.8 01 01 -0.6
Chrysler E8V 115 kV 125 -2.0 -0.7 -1.8 2.4 03 -03 -04 -03 -0.2 0.2 1.7 -15 01  -01 -0.6
Chrysler E9V 115 kV 125 2.0 0.7 -1.8 2.4 03 -03 -04 -03 0.2 0.2 1.7 -15 01 01 -0.6
Chrysler 27.6 kv 29 2.0 -0.7 -1.8 2.4 03 -03 -04 -03 0.2 0.2 1.7 -15 01 01 0.7
GM Windsor E8F 115 kV 124 -2.0 -0.7 -1.8 2.4 03 -03 -04 -03 -0.2 0.2 -1.7 -15 01 -01 -0.7
GM Windsor E9F 115 kV 124 2.0 -0.7 -1.8 2.4 03 -03 -04 -03 -0.2 0.2 -1.7 -15 01 -01 -0.7
GM Windsor 27.6 kV 29 2.0 0.7 -1.8 2.4 03 -03 -04 -03 -0.2 0.2 1.7 -15 01 01 0.7
Ford Annex E8V 115 kV 124 2.0 0.7 -1.8 2.4 03 -03 -04 -03 -0.2 0.2 1.7 -15 01 01 0.7
Ford Annex E9V 115 kV 124 2.0 -0.7 -1.8 2.4 03 -03 -04 -03 -0.2 0.2 -1.7 -15 01  -01 -0.7
Ford Annex 13.8 kV 15 2.0 0.7 -1.8 2.4 03 -03 -04 -03 -0.2 0.2 1.7 -15 01 01 0.7
Ford Windsor E8F 115 kV 124 -2.0 -0.7 -1.8 2.4 03 -03 -04 -03 -0.2 0.2 -1.7 -15 01 -01 -0.7
Ford Windsor E9F 115 kV 124 2.0 -0.7 -1.8 2.4 03 -03 -04 -03 -0.2 0.2 -1.7 -15 01 -01 -0.7
Ford Windsor 27.6 kV 30 2.0 -0.7 -1.8 2.4 03 -03 -04 -03 -0.2 0.2 1.7 -15 01  -01 -0.7
Belle River K6Z 115 kV 124 2.4 -0.7 22 -3.2 -0.3 -0.2 0.0 0.0 -0.2 -0.2 2.1 -1.9 -0.1 -0.1 -0.6
Belle River K2Z 115 kV 124 2.4 -0.7 2.2 -3.2 03 -02 0.0 0.0 -0.2 0.2 2.1 -1.9 01 01 -0.6
Belle River 27.6 kV 29 2.4 -0.7 2.2 -3.2 03  -02 0.0 0.0 -0.2 0.2 2.1 -1.9 01 -01 -0.6
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Table A6 — Post-ULTC Voltage Declines — Case 3: Inajpt

System Impact Assessment Report for Windsor Areadmission Reinforcement - Appendix

From Bus Pre-contingency C21J+C23Z C21J + C22J C22J + C242 C23Z + C24Z J3E J4E  ZIE Z7E C22) C21) C23Z C24Z K2Z K6Z J4E+J3E
Chatham 220 kv 247 0.2 0.5 0.4 1.0 01 -01 0.0 0.0 0.1 0.1 0.1 0.2 01 -01 -0.4
Lauzon 115 kV 125 2.7 -0.7 2.4 -3.3 02 -02 -01 -01 0.2 0.2 2.3 2.1 01 01 -0.6
Keith 115 kV 125 -1.3 -0.6 1.1 11 01 -01 -02 -02 -0.3 0.3 -0.9 0.7 01 01 -0.2
Essex 115 kV 125 2.2 -0.7 -2.0 -2.6 03 -03 -05 -05 -0.2 -0.3 -1.8 -1.6 01  -01 -0.7
Tilbury 115 kv 122 2.8 -0.7 2.5 -35 02 02 -01 -01 -0.2 0.2 -25 2.2 01  -01 -0.6
Tilbury 27.6 kV 29 -0.4 -0.7 0.1 0.1 02 02 -01 -01 -0.2 0.2 -0.1 0.3 01  -01 -0.6
Tilbury West 115 kV 122 2.8 -0.7 25 -35 02 -02 -01 -01 -0.2 0.2 25 22 01 01 -0.6
Tilbury West 27.6 kv 29 0.6 -0.7 0.3 -0.5 03 -02 -01 -01 -0.2 0.2 -0.2 0.7 01 01 -0.6
Tilbury West 27.6 kv 29 -0.6 -0.7 -0.3 -0.5 03 -02 -01 -01 -0.2 0.2 -0.2 -0.7 01  -01 -0.6
Kingsville K6Z 115 kV 121 -1.9 - 1.7 0.1 01 -01 -01 -01 -1.6 -1.6 -0.2 0.1 33 35 -0.5
Kingsville K2Z 115 kv 121 -1.9 - 1.7 0.1 01 -01 -01 -01 -1.6 -1.6 -0.2 0.1 35 37 -0.5
Kingsville 27.6 kV 29 -0.5 - 0.4 0.1 01 -01 -01 -01 -0.2 -0.3 -0.2 -0.1 09 -13 -0.5
Walker Z1E 115 kV 124 2.2 -0.7 -2.0 -2.6 03 -03 - -0.5 -0.2 0.2 -1.9 -1.7 01 -01 -0.7
Walker Z7E 115 kV 124 2.2 -0.7 2.0 -2.6 03 03 -06 - 0.2 0.2 -1.9 1.7 01 01 0.7
Walker #2 27.6 kV 29 1.1 -0.7 -0.9 -0.4 03 -03 -07 -07 -0.2 -0.3 -0.7 -0.5 01  -01 -0.7
Walker 27.6 kV 29 2.2 -0.7 2.0 -2.6 03 03 23 22 -0.2 0.2 -1.9 1.7 01 01 0.7
Essex 115 kV 125 2.2 -0.7 -2.0 -2.6 03 -03 -05 -05 -0.2 -0.3 -1.8 -1.6 01  -01 -0.7
Essex 27.6 kV 33 2.2 -0.7 -2.0 -2.6 03 -03 -05 -05 -0.3 -0.3 -1.8 -1.6 01  -01 -0.7
Keith 220 kV 242 -1.0 -0.8 0.9 -0.3 0.0 0.0 01 -01 -0.6 0.6 -0.3 -0.3 01 01 -0.2
Keith 27.6 kV 29 -1.0 -1.0 0.9 -0.3 0.0 0.0 01 -01 -0.6 0.6 0.4 -0.3 01 01 -0.2
Malden C21J 220 kV 241 - - -1.2 -0.2 0.1 0.0 01 -01 -0.9 - -0.3 -0.2 01 -02 -0.2
Malden C22J 220 kV 242 .13 - - -0.2 0.1 0.0 01 -01 - 0.9 -0.3 0.2 02 01 0.2
Malden Y 27.6 kV 30 2.0 - 0.9 -0.2 -0.1 0.0 01 -01 12 1.2 -0.3 -0.2 01  -02 -0.2
Malden B 27.6 kV 29 0.1 - 1.1 -0.2 0.1 0.0 01 -01 -0.8 0.9 -0.3 -0.2 01 02 -0.2
Lauzon C23Z 220 kV 237 - 0.1 2.2 - 02 02 -01 -01 0.1 0.1 - 2.1 01 01 -0.9
Lauzon C24Z 220 kV 237 25 0.1 - - 02 02 -01 -01 -0.1 0.1 2.4 - 01 01 -1.0
Lauzon EJ 27.6 kV 29 0.1 0.1 0.8 - 02 02 -01 -01 -0.1 0.1 0.0 0.7 01 01 0.1
Lauzon BQ 27.6 kV 29 -0.4 -0.1 -1.2 - 02 02 -01 -01 -0.1 0.1 -0.3 -1.1 01  -01 -1.0
Ford Essex Z1E 115 kV 125 25 -0.7 2.3 3.1 03 -03 - -0.2 -0.2 0.2 22 -1.9 01 01 -0.6
Ford Essex Z7E 115 kV 125 25 -0.7 2.3 3.1 03 03 -03 - -0.2 0.2 22 -1.9 01 01 -0.6
Ford Essex 13.8 kV 14 0.0 -0.7 0.3 -0.6 03 -03 0.3 0.4 -0.2 0.2 0.3 -0.7 01 01 -0.6
Chrysler E8V 115 kV 125 2.2 -0.7 -2.0 -2.6 03 -03 -05 -05 -0.2 -0.3 -1.8 -1.6 01  -01 -0.7
Chrysler E9V 115 kV 125 2.2 -0.7 -2.0 -2.6 03 -03 -05 -05 -0.2 -0.3 -1.8 -1.6 01  -01 -0.7
Chrysler 27.6 kv 29 0.3 0.1 0.1 0.0 03 -03 -05 -05 -0.3 0.3 -0.3 -0.1 01 01 0.1
GM Windsor E8F 115 kV 124 2.2 0.7 2.0 -2.6 03 -03 -05 -05 -0.2 0.3 -1.8 -1.6 01 01 0.7
GM Windsor E9F 115 kV 124 2.2 -0.7 2.0 -2.6 03 -03 -05 -05 -0.2 -0.3 -1.8 -1.6 01 -01 -0.7
GM Windsor 27.6 kV 29 -0.3 -0.1 0.1 -0.1 03 -03 -05 -05 -0.3 -0.3 -0.6 -0.4 01  -01 -0.1
Ford Annex E8V 115 kV 124 2.2 -0.7 2.0 -2.6 03 -03 -05 -05 -0.3 0.3 -1.8 -1.6 01 01 -0.7
Ford Annex E9V 115 kV 124 2.2 -0.7 2.0 -2.6 -0.3 -0.3 -0.5 -0.5 -0.3 -0.3 -1.8 -1.6 -0.1 -0.1 -0.7
Ford Annex 13.8 kV 15 -0.5 -0.7 -0.3 -0.9 03 -03 -05 -05 -0.3 -0.3 -0.1 -0.8 01  -01 -0.7
Ford Windsor E8F 115 kV 124 2.2 0.7 2.0 -2.6 03 -03 -05 -05 -0.3 0.3 -1.8 -1.6 01 -01 0.7
Ford Windsor E9F 115 kV 124 2.2 -0.7 2.0 -2.6 03 -03 -05 -05 -0.3 -0.3 -1.8 -1.6 01  -01 -0.7
Ford Windsor 27.6 kV 30 22 0.7 2.0 -2.6 03 -03 -05 -05 -0.3 0.3 -1.8 -1.6 01 01 -0.7
Belle River K6Z 115 kV 124 2.7 -0.7 2.4 -3.3 02 02 -01 -01 -0.2 0.2 -2.3 2.1 01  -01 -0.6
Belle River K2Z 115 kV 124 2.7 -0.7 2.4 -3.3 02 02 -01 -01 -0.2 -0.2 -2.3 2.1 01  -01 -0.6
Belle River 27.6 kV 29 -0.2 -0.7 1.2 -0.9 -0.2 -0.2 -0.1 -0.1 -0.2 -0.2 11 -0.8 -0.1 -0.1 -0.6
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Appendix B — Thermal Loading Study Results
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Table B1 — Thermal loading — Case 1: Brighton Beachut

Circuit From Bus To Bus Con't (93 degrees) Emergency l?_{_T]FLn' Pre-contingency C21J+C23Z C21J+ C22) C22)+C24Z (C23Z+C24Z J3E J4E Z1E Z7E C22J C21J C23Z C24Z K2Z K6Z J4E+J3E

c21J CHATHAM COMBER J 1060 1370 1590 37 - - 41 31 25 24 26 25 36 - 26 27 21 29 21
COMBERJ DIVISION J 1060 1370 1590 37 - - 41 31 25 25 26 25 36 - 26 27 21 29 21

DIVISION J SANDWICJ 1060 1370 1590 21 - - 19 20 14 14 15 14 15 - 16 17 21 7 11

SANDWICJ MALDENJ 840 1020 1130 27 - - 27 28 19 19 21 20 21 - 22 23 30 10 15

MALDENJ KEITH 840 1020 1130 6 - - 11 13 4 4 6 5 15 - 7 8 14 7 1

MALDEN MALDENJ 840 1020 1130 22 - - 33 16 16 16 16 16 33 - 16 16 16 16 16

Cc22J CHATHAM COMBER J 840 1020 1130 46 55 - - 43 34 34 36 35 - 51 37 38 40 29 29
COMBER J DIVISION J 840 1020 1130 46 56 - - 43 34 34 36 35 - 51 37 38 40 29 30

DIVISION J SANDWICJ 840 1020 1130 27 25 - - 28 19 19 21 20 - 21 22 23 10 29 15
SANDWICJ MALDENJ 840 1050 1180 26 24 - - 27 18 18 20 19 - 20 21 22 10 28 14

MALDENJ KEITH 840 1020 1130 7 13 - - 13 5 5 6 5 - 16 7 8 8 14 1

MALDEN MALDENJ 840 1020 1130 22 33 - - 16 16 16 16 16 - 33 16 16 16 16 16

C23z CHATHAM KRUGERJ 1060 1400 1630 12 - 8 15 - 8 8 7 8 7 7 - 12 8 8 6
KRUGERJ COMBER J 1060 1400 1630 20 - 17 28 - 13 13 13 12 15 15 - 24 12 12 13
COMBER J SANDWICJ 1060 1400 1630 45 - 34 46 - 30 30 30 29 32 32 - 41 29 29 30
SANDWICJ LAUZON 1060 1400 1630 45 - 34 46 - 30 30 31 29 32 32 - 42 29 29 30
C24z CHATHAM COMBER J 840 1020 1130 18 37 20 - - 14 14 15 13 17 17 31 - 14 14 14
COMBER J SANDWICJ 840 1020 1130 50 62 43 - - 37 37 38 36 41 41 56 - 37 37 38

SANDWICJ LAUZON 1060 1590 1830 39 39 27 - - 23 283 24 22 25 25 34 - 23 23 23

JAE KEITH CRAWFRDJ 1100 1600 1800 22 23 6 20 35 26 - 19 14 8 8 27 24 13 13 -
CRAWFRDJ ESSEX 1100 1600 1800 16 13 9 11 24 10 - 11 8 10 10 16 14 10 10 -

CRAWFRDJ  CRAWFORD 810 1140 1260 31 20 20 20 20 33 - 20 20 20 20 20 20 20 20 -

J3E KEITH CRAWFRDJ 1100 1600 1800 26 24 9 21 35 - 26 20 15 12 12 27 25 16 16 -
CRAWFRDJ  ESSEX 1100 1600 1800 4 12 6 9 24 - 10 7 2 4 4 16 13 3 3 -

CRAWFRDJ  CRAWFORD 810 1140 1260 30 19 19 19 19 - 32 19 19 19 19 19 19 19 19 -

Z1E ESSEX TAWINDSJ 970 1260 1440 18 1 22 3 15 13 13 - 5 18 19 5 2 12 12 16
TAWINDSJ WALKERJ 970 1260 1440 16 21 5 18 36 9 10 - 20 7 7 26 23 11 11 6

WALKERJ JEFFERSJ 910 1190 1380 35 10 31 12 14 24 24 - 44 28 28 9 10 23 23 22
JEFFERSJ LAUZON 910 1190 1380 37 11 32 13 13 25 25 - 47 30 30 10 11 25 25 24

FORDESXJ JEFFERSJ 810 1210 1350 3 1 1 1 1 1 1 - 3 1 1 1 1 1 1 1
WALKER WALKERJ 870 1140 1250 43 30 31 30 30 30 30 - 62 30 30 30 30 30 30 30

Z7E ESSEX WALKERJ 970 1260 1440 16 21 5 18 36 9 9 11 - 7 7 26 22 11 11 5
WALKERJ JEFFERSJ 910 1190 1380 35 10 31 12 13 24 24 50 - 29 29 9 10 24 24 23
JEFFERSJ LAUZON 910 1190 1380 38 11 32 14 13 25 25 53 - 30 30 10 11 25 25 24

FORDESXJ JEFFERSJ 810 1210 1350 3 1 1 1 1 1 1 3 - 1 1 1 1 1 1 1
WALKER WALKERJ 870 1140 1250 43 30 31 30 30 31 31 62 - 30 30 31 30 30 30 30

K2z LAUZONJ ROURKELJ 810 1070 1200 11 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7
LAUZONJ WOODSLEJ 590 870 930 21 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13

WOODSLEJ DIVISION J 590 800 860 - - - - - - - - - - - - - - - -
DIVISION J GOSFIELD J 480 950 950 67 34 - 34 34 34 34 34 34 34 34 34 34 - 74 34
GOSFIELDJ  KINGSVLE 480 950 950 67 34 - 34 34 34 34 34 34 34 34 34 34 - 74 34

K6z LAUZON LAUZONJ 810 1070 1200 11 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7
LAUZONJ ROURKELJ 810 1070 1200 11 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7

ROURKELJ BELRIVEJ 810 1070 1200 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

BELRIVEJ DIVISION J 480 690 720 - - - - - - - - - - - - - - - -

DIVISION J KINGSVLE 480 950 950 75 38 - 38 38 38 38 38 38 38 38 38 38 73 - 38

Transformers  Kingsville TS T1 41.7 49.3 68.6 93 7 - 76 78 79 79 78 78 7 7 78 78 93 104 79
Kingsville TS T2 41.7 54.5 67.4 90 68 - 67 69 69 69 69 69 68 67 69 69 86 96 69

Kingsville TS T3 41.7 73.7 84.9 72 40 - 39 40 41 41 40 41 40 39 40 40 - 54 41

Kingsville TS T4 41.7 57.6 74.9 93 66 - 65 67 67 67 67 67 65 65 66 67 83 - 67

Belle River TS T1 41.7 59.03 84.3 44 31 31 31 31 32 32 31 31 31 31 31 31 31 31 31

Belle River TS T2 41.7 59.03 84.3 45 31 32 31 31 32 32 31 31 32 32 31 31 32 32 31

Keith DESN 22 83.3 109.6 109.6 43 32 32 32 32 32 32 32 32 32 32 32 32 32 32 32

Keith DESN 23 83.3 109.6 109.6 43 32 34 32 32 32 32 32 32 32 32 32 32 32 32 32

Lauzon T5 83.3 112 112 63 - 47 92 - 47 47 4T 47 46 46 - 93 47 47 47
Lauzon T6 83.3 112 112 59 93 45 - - 44 44 44 44 44 44 92 - 44 44 44

Lauzon T7 83.3 114.7 165.6 52 78 38 - - 38 38 38 38 38 38 79 - 38 38 38

Lauzon T8 83.3 114.7 165.6 56 - 41 79 - 41 41 41 4 41 41 - 78 41 4 41

Keith 11 250 290 360 22 15 10 14 21 15 15 14 14 19 19 16 14 16 16 21

Keith 12 250 290 360 22 15 27 14 21 15 15 14 14 19 19 16 14 16 16 21

Lauzon T1 250 280 364.2 40 - 36 31 - 28 28 30 26 32 33 - 22 27 27 29
Lauzon T2 250 280 364.2 32 25 30 - - 23 283 24 21 27 27 17 - 22 22 24
Division TS T1 250 290 360 29 40 - - 20 20 20 20 20 - 40 20 20 41 - 20
Division TS T2 250 290 360 29 - - 40 20 20 20 20 20 40 - 20 20 - 41 20

Malden T1 125 195 2145 62 - - 80 39 39 39 39 39 80 - 39 39 40 39 39

Malden T2 125 195 214.5 61 80 - - 38 39 39 39 39 - 81 38 38 38 39 39
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Table B2 — Thermal loading - Case 2: Export

Circuit From Bus To Bus Con't (93 degrees) Emergency l?_{_T]FLn' Pre-contingency C21J+C23Z C21J+ C22) C22)+C24Z (C23Z+C24Z J3E J4E Z1E Z7E C22J C21J C23Z C24Z K2Z K6Z J4E+J3E

c21J CHATHAM COMBER J 1060 1370 1590 30 - - 32 23 19 19 21 20 30 - 20 21 16 24 14
COMBERJ DIVISION J 1060 1370 1590 30 - - 33 23 20 20 21 20 30 - 21 22 16 25 15

DIVISION J SANDWICJ 1060 1370 1590 14 - - 11 13 9 9 10 9 8 - 10 11 16 2 6

SANDWICJ MALDENJ 840 1020 1130 18 - - 15 18 13 13 14 14 11 - 14 15 23 3 9
MALDENJ KEITH 840 1020 1130 5 - - 18 4 5 5 3 4 22 - 3 2 7 13 14

MALDEN MALDENJ 840 1020 1130 22 - - 33 16 16 16 16 16 33 - 16 16 17 16 16
Cc22J CHATHAM COMBER J 840 1020 1130 38 43 - - 32 27 27 29 28 - 42 28 30 34 22 20
COMBER J DIVISION J 840 1020 1130 38 44 - - 32 27 27 29 28 - 42 29 30 34 23 20

DIVISION J SANDWICJ 840 1020 1130 17 12 - - 17 12 12 14 13 - 11 14 15 2 23 8

SANDWICJ MALDENJ 840 1050 1180 18 12 - - 17 12 12 13 13 - 10 13 14 2 22 8

MALDENJ KEITH 840 1020 1130 5 21 - - 3 4 4 2 3 - 22 3 2 13 7 13

MALDEN MALDENJ 840 1020 1130 22 33 - - 16 16 16 16 16 - 33 16 16 16 16 16

C23z CHATHAM KRUGERJ 1060 1400 1630 17 - 15 11 - 10 10 10 11 10 10 - 10 11 11 6
KRUGERJ COMBER J 1060 1400 1630 15 - 11 22 - 10 10 10 9 11 11 - 19 9 9 13
COMBER J SANDWICJ 1060 1400 1630 38 - 22 39 - 26 26 26 25 27 27 - 35 25 25 30
SANDWICJ LAUZON 1060 1400 1630 38 - 23 39 - 26 26 27 25 27 27 - 36 25 25 30
C24z CHATHAM COMBER J 840 1020 1130 13 27 13 - - 10 10 11 10 12 12 23 - 10 10 14
COMBER J SANDWICJ 840 1020 1130 41 52 27 - - 32 32 33 30 34 34 47 - 31 31 38

SANDWICJ LAUZON 1060 1590 1830 33 32 17 - - 20 20 20 19 21 21 29 - 19 19 23

JAE KEITH CRAWFRDJ 1100 1600 1800 35 30 27 27 35 39 - 26 21 18 18 32 30 21 21 -
CRAWFRDJ ESSEX 1100 1600 1800 23 19 20 17 24 20 - 17 13 13 13 22 19 14 14 -

CRAWFRDJ  CRAWFORD 810 1140 1260 31 20 20 20 20 33 - 20 20 20 20 20 20 20 20 -

J3E KEITH CRAWFRDJ 1100 1600 1800 38 30 29 27 35 - 39 27 22 20 20 33 30 23 23 -
CRAWFRDJ  ESSEX 1100 1600 1800 16 18 16 16 24 - 20 14 9 7 7 21 18 10 10 -

CRAWFRDJ  CRAWFORD 810 1140 1260 30 19 19 19 19 - 32 19 19 19 19 19 19 19 19 -

Z1E ESSEX TAWINDSJ 970 1260 1440 8 8 10 5 15 6 6 - 17 9 9 12 8 6 6 16
TAWINDSJ WALKERJ 970 1260 1440 30 29 28 26 36 17 17 - 37 16 16 33 29 20 20 6

WALKERJ JEFFERSJ 910 1190 1380 29 11 22 11 14 19 19 - 36 21 21 13 12 19 19 22

JEFFERSJ LAUZON 910 1190 1380 30 11 22 11 13 20 20 - 38 22 23 12 12 20 20 23

FORDESXJ JEFFERSJ 810 1210 1350 3 1 1 1 1 1 1 - 3 1 1 1 1 1 1 1
WALKER WALKERJ 870 1140 1250 43 30 30 30 30 30 30 - 61 30 30 30 30 30 30 30

Z7E ESSEX WALKERJ 970 1260 1440 29 29 27 26 35 17 17 29 - 16 16 32 29 20 19 5
WALKERJ JEFFERSJ 910 1190 1380 29 11 21 11 13 19 19 39 - 22 22 12 11 19 19 22
JEFFERSJ LAUZON 910 1190 1380 30 11 22 11 13 20 20 41 - 23 23 12 12 20 20 24

FORDESXJ JEFFERSJ 810 1210 1350 3 1 1 1 1 1 1 3 - 1 1 1 1 1 1 1
WALKER WALKERJ 870 1140 1250 43 30 30 30 30 30 30 61 - 30 30 30 30 31 31 30

K2z LAUZONJ ROURKELJ 810 1070 1200 11 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7
LAUZONJ WOODSLEJ 590 870 930 21 13 13 13 13 13 13 13 13 13 13 13 13 13 13 13

WOODSLEJ DIVISION J 590 800 860 - - - - - - - - - - - - - - - -
DIVISION J GOSFIELD J 480 950 950 67 35 - 35 34 34 34 34 34 35 35 34 34 - 76 34
GOSFIELDJ  KINGSVLE 480 950 950 67 35 - 35 35 34 34 34 34 35 35 34 34 - 76 34

K6z LAUZON LAUZONJ 810 1070 1200 11 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7
LAUZONJ ROURKELJ 810 1070 1200 11 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7

ROURKELJ BELRIVEJ 810 1070 1200 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

BELRIVEJ DIVISION J 480 690 720 - - - - - - - - - - - - - - - -

DIVISION J KINGSVLE 480 950 950 75 39 - 39 38 38 38 38 38 39 39 38 38 75 - 38

Transformers  Kingsville TS T1 41.7 49.3 68.6 93 78 - 79 79 79 79 79 79 79 79 79 79 95 106 79
Kingsville TS T2 41.7 54.5 67.4 90 69 - 69 70 69 69 69 69 69 69 69 69 88 97 69

Kingsville TS T3 41.7 73.7 84.9 72 40 - 41 41 41 41 41 41 41 41 41 41 - 54 41

Kingsville TS T4 41.7 57.6 74.9 93 67 - 67 67 67 67 67 67 67 67 67 67 85 - 67

Belle River TS T1 41.7 59.03 84.3 44 31 31 31 31 32 32 32 32 31 31 31 31 31 31 31

Belle River TS T2 41.7 59.03 84.3 45 31 32 32 31 32 32 32 32 32 32 32 31 32 32 32

Keith DESN 22 83.3 109.6 109.6 43 32 16 32 32 32 32 32 32 32 32 32 32 32 32 32

Keith DESN 23 83.3 109.6 109.6 43 32 80 32 32 32 32 32 32 32 32 32 32 32 32 32

Lauzon T5 83.3 112 112 63 - 47 93 - 47 47 4T 47 47 47 - 92 47 47 48

Lauzon T6 83.3 112 112 59 93 44 - - 44 44 44 44 44 44 93 - 44 44 45

Lauzon T7 83.3 114.7 165.6 52 80 39 - - 38 38 38 38 38 38 80 - 38 38 38

Lauzon T8 83.3 114.7 165.6 56 - 41 79 - 41 41 41 4 41 41 - 79 41 4 41

Keith 11 250 290 360 37 20 80 21 15 27 27 22 25 30 30 17 19 26 26 42

Keith 12 250 290 360 37 20 103 21 15 27 27 22 25 30 30 17 19 26 26 42

Lauzon T1 250 280 364.2 29 - 17 18 - 22 21 23 19 24 24 - 12 20 20 29

Lauzon T2 250 280 364.2 22 12 14 - - 17 16 17 14 19 19 7 - 15 15 23
Division TS T1 250 290 360 29 41 - - 20 20 20 20 20 - 41 20 20 42 - 20
Division TS T2 250 290 360 29 - - 41 21 20 20 20 20 41 - 20 20 - 42 20

Malden T1 125 195 2145 61 - - 80 39 39 39 39 39 80 - 39 39 40 39 39

Malden T2 125 195 2145 61 80 - - 39 39 39 39 39 - 80 39 39 38 39 39
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Table B3 — Thermal loading — Case 3: Import

Circuit From Bus To Bus Con't (93 degrees) Emergency 15L‘ITFI{n. Pre-contingency C21J+C23Z C21J+C22J C22)J+C24Z (C23Z+C24Z J3E J4E ZI1E Z7E C22) C21) C23Z C24Z K2Z K6Z J4E+JI3E

c21J CHATHAM COMBER J 1060 1370 1590 17 - - 16 17 13 13 11 12 13 - 13 12 14 10 25
COMBER J DIVISION J 1060 1370 1590 18 - - 17 18 13 13 12 12 14 - 14 13 15 11 25

DIVISION J SANDWICJ 1060 1370 1590 32 - - 34 27 23 23 21 22 32 - 23 22 15 28 35

SANDWICJ MALDENJ 840 1020 1130 40 - - 48 38 32 32 30 31 46 - 33 32 22 39 50

MALDENJ KEITH 840 1020 1130 61 - - 79 52 47 47 44 46 77 - 48 46 36 54 65

MALDEN MALDENJ 840 1020 1130 22 - - 34 16 16 16 16 16 34 - 16 16 17 16 16

C22J CHATHAM COMBER J 840 1020 1130 21 23 - - 23 18 18 15 16 - 19 18 17 13 20 34
COMBERJ DIVISION J 840 1020 1130 22 25 - - 24 18 19 16 17 - 20 19 18 15 21 35

DIVISION J SANDWICJ 840 1020 1130 40 50 - - 37 32 32 29 30 - 45 33 31 38 21 49

SANDWICJ MALDENJ 840 1050 1180 40 48 - - 36 31 31 28 29 - 43 31 30 37 20 47

MALDENJ KEITH 840 1020 1130 60 81 - - 51 46 46 44 45 - 76 47 46 53 35 64

MALDEN MALDENJ 840 1020 1130 22 34 - - 16 16 16 16 16 - 34 16 16 16 16 16

C23z CHATHAM KRUGERJ 1060 1400 1630 33 - 35 22 - 20 20 20 21 24 24 - 19 22 22 8
KRUGERJ COMBER J 1060 1400 1630 17 - 23 15 - 10 10 10 11 13 13 - 13 11 11 14

COMBER J SANDWICJ 1060 1400 1630 24 - 11 21 - 18 18 17 16 14 14 - 23 15 15 31

SANDWICJ LAUZON 1060 1400 1630 25 - 12 22 - 18 18 18 16 15 15 - 24 16 16 31

C24z CHATHAM COMBER J 840 1020 1130 22 20 35 - - 14 14 14 16 19 19 17 - 17 17 15
COMBER J SANDWICJ 840 1020 1130 24 28 17 - - 21 21 21 19 17 17 30 - 18 18 39

SANDWICJ LAUZON 1060 1590 1830 21 18 11 - - 13 13 13 12 11 11 19 - 12 12 24

J4E KEITH CRAWFRDJ 1100 1600 1800 67 50 64 47 38 74 - 45 40 44 45 47 45 41 4 -
CRAWFRDJ  ESSEX 1100 1600 1800 49 38 54 35 24 50 - 34 29 34 34 35 32 30 30 -

CRAWFRDJ  CRAWFORD 810 1140 1260 31 20 20 20 20 34 - 20 20 20 20 20 20 20 20 -

J3E KEITH CRAWFRDJ 1100 1600 1800 67 49 65 47 36 - 73 45 40 45 45 47 44 41 41 -
CRAWFRDJ ESSEX 1100 1600 1800 48 38 53 36 27 - 51 34 29 33 33 36 33 30 30 -

CRAWFRDJ  CRAWFORD 810 1140 1260 30 19 19 19 19 - 33 19 19 19 19 19 19 19 19 -

Z1E ESSEX TAWINDSJ 970 1260 1440 32 33 52 30 19 17 17 - 62 27 27 30 27 22 22 15
TAWINDSJ WALKERJ 970 1260 1440 64 54 73 51 39 38 38 - 83 47 48 51 48 43 43 6

WALKERJ JEFFERSJ 910 1190 1380 33 30 51 26 13 17 17 - 41 26 26 26 23 22 22 21

JEFFERSJ LAUZON 910 1190 1380 31 28 50 25 11 17 17 - 40 25 25 25 22 21 21 23

FORDESXJ JEFFERSJ 810 1210 1350 3 1 1 1 1 1 1 - 3 1 1 1 1 1 1 1

WALKER WALKERJ 870 1140 1250 45 31 31 31 31 31 31 - 63 31 31 31 31 31 31 31

Z7E ESSEX WALKERJ 970 1260 1440 64 54 72 50 39 37 37 75 - 47 47 50 47 43 43 6
WALKERJ JEFFERSJ 910 1190 1380 33 29 51 26 12 17 17 34 - 26 26 25 22 21 21 22
JEFFERSJ LAUZON 910 1190 1380 31 28 50 25 11 16 16 33 - 25 25 24 21 20 20 23

FORDESXJ JEFFERSJ 810 1210 1350 3 1 1 1 1 1 1 3 - 1 1 1 1 1 1 1
WALKER WALKERJ 870 1140 1250 45 31 31 31 31 31 31 63 - 31 31 31 31 31 31 31

K2z LAUZONJ ROURKELJ 810 1070 1200 11 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7
LAUZONJ WOODSLEJ 590 870 930 21 14 13 14 14 13 13 13 13 13 13 14 13 13 13 13

WOODSLEJ  DIVISION J 590 800 860 - - - - - - - - - - - - - - - -
DIVISION J GOSFIELD J 480 950 950 67 35 - 35 34 34 34 34 34 35 35 34 34 - 75 34
GOSFIELD J KINGSVLE 480 950 950 67 35 - 35 34 34 34 34 34 35 35 34 34 - 75 34

K6Z LAUZON LAUZONJ 810 1070 1200 11 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7
LAUZONJ ROURKELJ 810 1070 1200 11 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7

ROURKELJ BELRIVEJ 810 1070 1200 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

BELRIVEJ DIVISION J 480 690 720 - - - - - - - - - - - - - - - -
DIVISION J KINGSVLE 480 950 950 75 39 - 39 38 38 38 38 38 39 39 38 38 75 - 38
Transformers  Kingsville TS T1 41.7 49.3 68.6 93 78 - 78 79 79 79 79 79 79 79 79 79 95 104 78
Kingsville TS T2 41.7 545 67.4 90 69 - 69 69 69 69 69 69 69 69 69 69 88 96 69
Kingsville TS T3 41.7 73.7 84.9 72 40 - 40 41 41 41 41 4 40 40 40 41 - 54 40
Kingsville TS T4 41.7 57.6 74.9 93 67 - 67 67 67 67 67 67 67 67 67 67 85 - 67
Belle River TS T1 41.7 59.03 84.3 45 31 31 31 31 31 31 31 31 31 31 31 31 31 31 31
Belle River TS T2 41.7 59.03 84.3 45 32 32 31 31 32 32 32 32 32 32 31 31 32 32 32
Keith DESN 22 83.3 109.6 109.6 43 32 5 32 32 33 33 32 32 32 32 32 32 32 32 32
Keith DESN 23 83.3 109.6 109.6 43 32 61 32 32 33 33 32 32 32 32 32 32 32 32 32
Lauzon T5 83.3 112 112 63 - 47 91 - 47 47 47 47 47 47 - 92 47 47 46
Lauzon T6 83.3 112 112 59 92 44 - - 44 44 44 44 44 44 93 - 44 44 44
Lauzon T7 83.3 114.7 165.6 52 81 38 - - 38 38 38 38 38 38 81 - 38 38 39
Lauzon T8 83.3 114.7 165.6 56 - 41 80 - 41 41 41 4 41 41 - 80 41 4 41
Keith 11 250 290 360 22 18 85 16 8 14 14 16 14 19 19 15 13 16 16 42
Keith 12 250 290 360 22 18 29 16 8 14 14 16 14 19 19 15 13 16 16 42
Lauzon T1 250 280 364.2 21 - 34 28 - 14 14 14 14 17 17 - 23 15 15 30
Lauzon T2 250 280 364.2 24 33 38 - - 14 14 14 16 19 19 27 - 16 16 25
Division TS T1 250 290 360 29 41 - - 21 21 21 20 21 - 41 20 21 42 - 20
Division TS T2 250 290 360 29 - - 41 20 20 20 20 20 41 - 20 20 - 42 20
Malden T1 125 195 2145 62 - - 81 39 40 40 40 40 81 - 39 39 40 39 39
Malden T2 125 195 2145 61 82 - - 39 39 39 39 39 - 81 39 39 38 39 39




