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System Impact Assessment Report

AELP Generation Development Project
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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-adletl grid would have an adverse impact on
the reliability of the integrated power system artether the IESO should issue a notice of
approval or disapproval of the proposed conneairater Chapter 4, section 6 of the Market
Rules.

Approval of the proposed connection is based asrindtion provided to the IESO by the
connection applicant, software developers, Hydre @md GLPL at the time the assessment was
carried out. The IESO assumes no responsibilityiferaccuracy or completeness of such
information, mathematical models, including theuttssof studies carried out by Hydro
One/GLPL at the request of the IESO. Furthermdme connection approval is subject to further
consideration due to changes to this informatiotio @dditional information that may become
available after the approval has been granted.

If the connection applicant has engaged a congutigrerform connection assessment studies,
the connection applicant acknowledges that the IB8(e relying on such studies in
conducting its assessment and that the IESO assummesponsibility for the accuracy or
completeness of such studies including, withouitéition, any changes to IESO base case
models made by the consultant. The IESO resereesght to repeat any or all connection
studies performed by the consultant if necessangget IESO requirements.

Approval of the proposed connection means thaetheg no significant reliability issues or
concerns that would prevent connection of the pgegdacility to the IESO-controlled grid.
However, connection approval does not ensure tpajact will meet all connection
requirements. In addition, further issues or comgenay be identified by the transmitter(s)
during the detailed design phase that may reqbi@aeges to equipment characteristics and/or
configuration to ensure compliance with physicaéguipment limitations, or with the
Transmission System Code, before connection canauoke.

This report has not been prepared for any othgyqaaér and should not be used or relied upon by
any person for another purpose. This report has pespared solely for use by the connection
applicant and the IESO in accordance with Chaptsedtion 6 of the Market Rules. The IESO
assumes no responsibility to any third party for ase, 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 MarkeeRuh the event that the IESO provides a
draft of this report to the connection applicahg tonnection applicant must be aware that the
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IESO may revise drafts of this report at any timés sole discretion without notice to the
connection applicant.

Although the IESO will use its best efforts to amvihe connection applicant of any such
changes, it is the responsibility of the connectipplicant to ensure that the most recent version
of this report is being used.

Transmitter(s)

The results given in this System Impact Assessmagart are based on the information available
at the time of the study, suitable for a prelimjnassessment of this transmission system
reinforcement proposal.

The short circuit and thermal loading levels hagerbcomputed based on the information
available at the time of the study. These levelg behigher or lower if the connection
information changes as a result of, but not limiedsubsequent design modifications or when
more accurate test measurement data is availahie sfudy does not assess the short circuit or
thermal loading impact of the proposed facilitiesl@ad and generation customers.

The short circuit results are only for the purpobkassessing the capabilities of existing breakers
and identifying upgrades required to incorporateoposed facilities. These results should not
be used in the design and engineering of any neaxisting facilities. The necessary data will be
provided by the transmitter(s) and discussed witha@nnection proponent upon request.

The ampacity ratings of transmission facilities @stablished based on assumptions used by the
transmitter (s) for power system planning studldee actual ampacity ratings during operations
may be determined in realtime and are based omleststem conditions, including ambient
temperature, wind speed and facility loading, amy tme higher or lower than those 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 preliminagsessment under the current IESO Connection
Assessment and Approval process. Additional fyc#iitidies may be necessary to confirm
constructability and the time required for condtiut. Further studies at more advanced stages of
the project development may identify additionalliaes that need to be provided or that require
upgrading.
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System Impact Assessment Report

Conclusions

This System Impact Assessment has been conduceecmoine the effect of the AELP 103 MW
generation facility on the reliability of the IES€@ntrolled grid. The conclusions from the
assessment are summarized as follows:

1. The proposed project will not have a material aslweaffect on the reliability of the
IESO-controlled grid.

2. The increases in fault level, due to the proposEdRAgeneration, will not exceed the
interrupting capabilities of the existing breakensthe IESO-controlled grid.

3. There are no thermal overloads of the local am@smission identified as a result of
connecting the proposed AELP generation and opkrgido full power.

4. The performance of the proposed exciter does net Market Rules requirements.

5. Contingency involved P21G/P22G resulted in an ueptable voltage at Wawa TS in
Flow East scenario. The output of the new genegatiit at Algoma Energy should be
limited at 80 MW if the gross ESAI plant load atiiRk St. is at or below the base of 105
MW.

6. For all contingency cases tested with the propédeld® generator, all voltage declines
are within the 10% pre and post-ULTC action lirlitws, the voltage performance would
meet the voltage decline criteria.

7. The dynamic simulation results show that, with AEigRv generator on-line, all of the
simulated contingencies exhibit a stable and aatfptiamped response.

Notification of Approval for Connection Proposal

It is recommended that Notification of Conditiodgdproval for connection be issued to AELP,
subject to IESO’s Requirements for Connectiondigielow, and any further requirements that
may be identified by GLP in the Customer Impactesssnent.

IESO’s Requirements for Connection

The IESO requirements that have been identifiethduhis Connection Assessment for the
proposed addition of the AELP generation facilitg given below. The IESO approval to place
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the new generator in-service depends on compliaitbeMarket Rules including the
implementation of the following requirements.

1.

AELP must complete the IESO Market Entry/Facilitgdgistration process in a timely
manner before IESO final approval for connectiogrented. Models and data, including
any controls that would be operational, must be&igex to the IESO. This information
should be submitted at least seven months bef@tecthinnection if the proposed
generator, to allow the IESO to incorporate the familities into IESO work systems

and to perform any additional reliability studies.

If the submitted models and data differ materifdiyn the ones used in this assessment,
then further analysis of the proposed project meked to be done by the IESO.

AELP is required to provide evidence to the IES@firming that the equipment

installed meets the Market Rules requirements astgimes or exceeds the performance
predicted in this assessment. This evidence shaither type tests done in a controlled
environment or commissioning tests done on-siteittmer case, the testing must be done
not only in accordance with widely recognized stdd, but also to the satisfaction of
the IESO. Until this evidence is provided, AELP mascept any restrictions the IESO
may impose upon AELP generation.

The evidence must be supplied to the IESO withieghmonths of the in-service date.

The connection applicant is required to revisdrsgtfor the proposed exciter and ensure
that the performance of the equipment meet Markétdrequirement. During the

Market Entry process and prior to the connectiothefnew generator to the IESO-
controlled grid AELP shall submit the revised st of the exciter.

It is required that for under frequency system domus, the generator does not trip for
frequency variations as described in 3.4 of thiore

AELP must implement Under Frequency load sheddirgnsure that for any operation
of the islanding scheme at least an amount of lwated equal to generation lost within
their facility. During the Market Entry processdgprior to the connection of the new
generator to the IESO-controlled grid AELP shabmit the detailed UF setting and
location as well as total load involved.

The facility must operate in the voltage controld@oOperation of the facility in power
factor control or reactive power control is notetable unless required or approved by
the IESO.

With respect to the protection and telecommunicatamuirements, the new generator
protections will have to be coordinated with theserg schemes. The existing
distribution protection settings must be revisedregjuired.

AELP is responsible for ensuring that adequate toang of the new facility is available
according to Appendix 4 of Market Rules. The IESID fmalize items to be monitored
during the IESO Facility Registration Process.

AELP must limit the output of the proposed genaralow 80 MW if the gross ESAI
plant load at Patrick St. is at or below the bdsEO6MW.

7
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System Impact Assessment Report
AELP Generation Development

1. INTRODUCTION

The Algoma Energy L.P. (AELP) is proposing to deyeh new generation facility (AELP GS)
consisting of a steam turbine. The proposed gesrerall have a nameplate rating of 121 MVA

at 0.85 pf. The future rated active power is expetd be 103 MW. However, the facility will be
boiler limited with no current commitments to adulér capacity so the maximum active power
output of the generator will be 80 MW. The steanbinne generator will be connected to the main
station of the mill via a new three phase 13.8/34/Step-up transformer rated 122 MVA. The
generator will be embedded in the ESSAR Steel Amdrstribution system at Patrick St TS. A
single line diagram of the proposed connectioaas in Figure 1.

The predicted in service date for the project iMay 2009.

This System Impact Assessment has been conducecioine the impact on the reliability of
the IESO-controlled grid by the addition of a ne®8 MW generator at AELP.

The connection applicant provided generation figditiformation including connection
arrangement, models and parameters for generategrmmpr, exciter and power system stabilizer.
Based on the application materials provided by ABMPIESO performed studies and prepared a
detailed report containing equipment performansertesults, thermal analysis, voltage analysis
and transient state analysis. The transient steslylts are attached to this SIA report as an
Appendix.

— End of Section —
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2. PROPOSED CONNECTION

The proposed AELP GS will consist of one 13.8 k&3 MW, 3600 rpm round rotor steam
generator. The generator is to be connected t84rekV bus the main station of the mill via a
13.8/34.5 kV step-up transformer. Thus the new gaoewill be embedded in AELP distribution
system at Patrick St. TS.

Patrick St. TS has six transformers supplying tieallload. Transformers 10T1, T6 and T7
supply power to Bus 10 Feeder and Praxair Subatativle transformers T1, T2 and T3 provide
power to the loads at Buses 301 310, 306, 30438@7The proposed new generation unit will
be connected to a new 313 bus which is betweer8B2sand 304.

The Patrick St. TS is connected to the GLP ThimkLTS through three 115 kV circuits: #1
Algoma, #2 Algoma and #3 Algoma. The Third Linei§®onnected to the Hydro One’s
Mississagi TS via 230 kV circuits P21G/P22G an&td®’s Mackay via 230 kV circuit K24G.

The proposed connection arrangement of AELP GSelisaw the existing local distribution and
transmission system is shown in Figure 1.

No 1 Algoma
0Ty Ty
To Bus 10 H%ﬁ
No 2 Algoma To
| "~ To
< | Third Line TS
To Praxair SS §T7 No 3 Algoma
-—=__ —>
345 kv Bus 301 T1 Leigh's Bay
E——

No 1 Clergue

§T2
Bus309 N Bus310 R e
17 — =1 No2Clergue
Load

Load

Bus 306

Bus 307

11.5 kv

(~)G3 18 MW 11.5 kV
Bus 304 -

(~)G4 18 MW 11.5 KV

Bus 313 ‘ Bus 302
(NEW) o
313T \\iA Y
(NEW) ' ‘ /" Load Load

New Algoma Steel Generation
103 MW 13.8 kV

Figure 1. Proposed AELP Generation Connection Diagim

— End of Section —
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3. GENERATION STATION
ASSESSMENTS

3.1 MODEL AND DATA VERIFICATION

The parameters and the block diagrams of the P@8(els of the generator, excitation system
and speed governor used for the simulations aengivthe sections below. The applicant
provided these models to IESO with correspondingipaters.

3.1.1 GENERATOR MODEL

The proposed generator has a rated active powEyMW at a power factor of 0.85. It will be
driven by a 3600 RPM steam turbine with digital gwor control. The data for the generator
model GENROU are given in Table 1.

Table 1. Generator Parameters

Description Value Description Value
X4 2.13 T 4 0.05
Xq 1.96 T o 0.05
X 4 0.22 X 0.108
X" 4 0.155 X, 0.151
R, 0.07 X 0.083
T 4c 13.1 S(1.0) 0.125
H 2.02 S(1.2) 0.526

Appendix 4.2 of Market Rules requires that evenycyonous generator connecting to IESO-
controlled grid must have the capability to supgibgorb reactive power in the range of 0.9
lagging to 0.95 leading power factor.

The connection applicant is required to confirnt tha generator will have the capability of
supplying/absorbing reactive power in the rang@.8flagging to 0.95 leading at rated actiye
power and voltage. The generator will be capabkupply full active power continuously
while operating at a generator terminal voltageiragn from 0.95 pu to 1.05 pu of the
generator’s rated terminal voltage.

The connection applicant confirmed that althoughrtfacility will be boiler limited and the
maximum active power output of the generator WillN8W, the proposed generator will be able
to produce full rated reactive power based on ratgigde power (103 MW).

10
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It should be noted that the data provided by cotimeapplicant includes some parameters

supplied by the Manufacturer along with estimatssdufor the remaining parameters.

3.1.2 AUTOMATIC EXCITATION SYSTEM

The Model for the exciter is IEEE Type ST4B potahtir compounded source-controlled

rectifier excitation system model.

The block diagram of the excitation system provitdgdhe connection applicant is shown in

Figure 2. The parameters of the exciter are shovirable 2.

(K|
Ra]
Vv
vV S
vEL Vﬂmax VMmax
L K] V - K
e, K Rl 1 e “im P
Ve W2 Ko s 14T, \E) Kpm + s |V, \TU Bra
AT
I _/ _/
/ Vv VHmin I\‘II.I'uhnin
Vi REF
_ VBmax
v, v
. — = —1 Vv p B
N Ve= | KpVyt (K + Kp X, ) Tyl —‘i -:j\i;}
I In Fex
o oW =K [ Fex= 1)
Figure 2. Block Diagram of Excitation System
Table 2. Excitation (ST4B) Parameters
Description Parameter | Value | Units
Voltage regulator proportional gain pK 50
Voltage regulator integral gain K 25
Voltage regulator proportional gain P 1
Voltage regulator integral gain K 0
Feedback gain constant of the inner loop field lzigu Ks 0
Voltage regulator time constant N 0.03 Sec
Maximum voltage regulator output V rmas 5.9 p.u
Minimum voltage regulator output Min -4.7 p.u
Maximum voltage regulator output MMax 5.9 p.u
Minimum voltage regulator output in -4.7 p.u

11
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Available exciter voltage V Bmax 1.0 p.u
Potential circuit gain coefficient K 0
Reactance associated with potential source L X 0

Potential circuit gain coefficient K 1.1
Rectifier loading factor proportional to commutagireactance Kc 0.029

The requirements for exciters on generation umétd-at 10 MVA or higher are listed in
Reference 12 of Appendix 4.2 in Market Rules a®¥od:

» A voltage response time not longer than 50 ms fasltage reference step change not to
exceed 5%;

* A positive ceiling voltage of at least 200% of théed field voltage, and
* A negative ceiling voltage of at least 140% of thed field voltage.

The results of the exciter system voltage respteseo a 5% step change in reference voltage
are displayed i\utomatic Excitation System Performaseetion in the Appendix. Examination
of the plots indicates that the exciter field vgitaeaches 95% of the excitation ceiling voltage in
about 53 ms, thus violating the above-mentionedirements.

The results of the exciter system response rasicsteown in the Appendix indicate that the
exciter ceiling voltage exceeds the Market Rulesiirements. The test results show that the
ceiling voltage is 5.9 pu which is above 200% &f thted 2.8 pu. Thus, the exciter meets the
voltage response time and ceiling voltage requirdgsgiven in Appendix 4.2 of Market Rules.

It should be noted that the performance of thetex@ obtained based on the estimated data.

The connection applicant is required to revisdregtfor the proposed exciter as required to
ensure that the performance of the equipment shexréntually supplied and installed meet
Market Rules requirement. During the Market Entryogess and prior to the connection of the
new generator to the IESO-controlled grid AELP ksabmit the revised settings of the exciter.

3.1.3 SPEED GOVERNOR

The Market Rules state that each synchronous gemerait that is greater than 10 MVA must
be equipped with a speed governor with a permasped droop between 3% and 7% and an
intentional deadband not wider than + 36 mHz.

The governor model used for the new generating ymiposed in this study iIEEE Standard

Governor The block diagram of this model and the datétiergovernor model used in this study
are shown in Figure 3 and Table 3, respectively.

12
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Figure 3. Block Diagram of Speed Governor

Table 3. IEEE Standard Governor Parameters

Description Parameter | Value | Units
Controller lag T, 0.004| Sec
Controller lead compensation 2T 0.02 Sec
Governor lag (>0) LE 0.35 Sec
DeIay due.to. steam inlet volumes associated witarstchest T, 0.06 Sec
and inlet piping

Reheater delay including hot and cold leads (sec) s T 0 Sec
Delay due to IP-LP turbine, crossover pipes, ane&hé hoods| d 0 Sec
1/per unit regulation Ki 20

Fraction K, 0

Fraction Ks 0

Upper power limit Puax 102.7

Lower power limit Puin 0

Simulations were performed to test the transiespaase for the given governor model and the
results are attached in the Appendix. The reshlisved that the parameters were tuned to give
reasonable damping and the governor has a dro¢gahus meeting Market Rules’
requirements.

3.1.4 POWER SYSTEM STABILIZER
The Market Rules, Reference 15 of Appendix 4.2 ireghat:

“Each synchronous generating unit that is equippitidl an excitation system that meets the
performance requirements stated in section 3.JaR also be equipped with a power system
stabilizer which shall, to the extent practicalble tuned to increase damping torque without
reducing synchronizing torque.”

AELP provided PSS2B model but without the params¢#tings. The block diagram of this

stabilizer is shown in Figure 4. AELP confirmedtttiee setting will be provided to the IESO
after the commissioning.

13
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For the purpose of assessment, typical settingB$@2B as shown in Table 4 were used in the

simulations.
fe - .
N sTw, . sTw, - 1 ; 157, | s .
1+ sTw, 1+ sTw, +sl, |4 |_(1+5T9 W + -
K.SS
P sTw, R sTw, R Ks,
1+ sTw, | | 1+sTw, [ | 1+sT,
Vamu Ver
1+ 57, | 1+5T I+ 5T, /_
" K "Trst, | et | 14T _/ g
-Vt
Figure 4. Block Diagram of PSS
Table 4. PSS/E PSS2B Parameters
Description Parameter | Value Units
Total PSS Gain Ks1 10 p.u.
Power Branch Gain K 0.8518 p.u.
Power Signal to Frequency Branch Adding Gain < K 1 p.u.
Washout Time Constant Twi 2 sec
Washout Time Constant wa 2 sec
LP Filter Time Constant ol 0 sec
Washout Time Constant wd 2 sec
Washout Time Constant wd 0 sec
LP Filter Time Constant T 2 sec
Torsional Filter Time Constant sT 0.5 sec
Torsional Filter Time Constant Tg 0.1 sec
Grade of Torsional Filter M 5
Grade of Torsional Filter N 1
Phase Lead Time Constant 1 T 0.6 sec
Phase Lag Time Constant 2T 0.015 sec
Phase Lead Time Constant 3 T 0.05 sec
Phase Lag Time Constant 2T 0.01 sec
Phase Lag Time Constant 5T 5.0 sec
Phase Lead Time Constant 1T 0.6 sec
PSS Output Limit Vrmax 0.1 p.u.
PSS Output Limit MmN -0.1 p.u.

14
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As soon as the commissioning tests are complet@@etual data is available, the connection
applicant is required to provide an updated bldekihm model and data of the PSS. The IESO
will perform additional studies to verify the bel@aw of the PSS and establish the need for any
new controls and adjustments, as part of the Eaéllegistration Process.

3.1.5 STEP-UP TRANSFORMER

Technical specifications of the step-up transforprerided by the connection applicant are
listed as follows:

Transformation 34.5/13.8 kV

Continuous rating 73/97/122 MVA

Impedance 8% based on 73 MVA

Configuration 3 phase, High side: wye, Low voltaige: delta

Tapping -tfhd tap changers at HV (-5% -2.5% 0% 2.5% 5.0%)

3.2 ON-LINE MONITORING REQUIREMENTS

The Market rules (Appendix 4.15 and Appendix 4liQ)the IESO requirements with respect to
the information on generator monitoring that mustiade available to the IESO on a continual
basis from all generators connected to the IESQralded grid. It is required that at minimum,
the following quantities be monitored:

» status of terminal breaker of the proposed generato

» active power outputs of the proposed generator

» total net MW load at AELP and the MW load includedhe islanding scheme and

associated UF scheme

AELP is required to install all the equipment negttecontinuously monitor the information tht
is required by the IESO. The IESO will finalizenite to be monitored during the IESO Facility
Registration Process.

3.3 PROTECTION SYSTEM REQUIREMENTS

With respect to the protection and telecommunicatiequirements, the new generator
protections will have to be coordinated with théserg schemesAELP has the obligation
to revise protection settings at the generatioiliipinterconnection point to ensure that they are
coordinated with the distribution system protectionhe existing distribution protection settings
must be revised, as required.

15
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3.4 GENERATOR UNDER FREQUENCY TRIPPING
REQUIREMENT

The Market Rules (Appendix 4.2) require that theagators be able to operate continuously at
full power for system frequencies between 59.406 &1z. For under-frequency system
conditions, the generators shall not trip for frelgey variations that are above the curve shown in
Figure 5.

il

L

|
3
|
b

] 14 b ”L/I
4 i - | : : :

| L] [

| Genpredr hppng peanied |
! GO0 Daiow SLys wihcan H
a4 wd benel squsalent
putmreic kead shaddng |
1
|
!

i
1111
1
|

i
T
i
|

[Fie} 43 ik L] Ly
Time lksconds)

Figure 5. Standard for Setting Underfrequency TripProtection

It is required that for under-frequency system comas, the new generator shall not trip for
frequency variations that are above the curve shovangure 5.

AELP confirmed that the above requirement for gateerunder frequency tripping would be
respected.

3.5 ISLANDING SCHEME

AELP is proposing to install a scheme to form dand which will include about 55 MW load,
the existing 2x18 MW generators and the propos&dMW generator. The islanding scheme is
designed based on under frequency and over fregymeatections with the following settings:
 UF=595Hzt=0.1s
* OF=60.25Hz,t=0.5s

The islanding scheme could result in a reductioabafut 80 MW generation from the perspective
of the IESO-controlled grid when the system frequedrops to 59.5 Hz which violates the
requirement in 3.4 for generator under frequengping. AELP is proposing to implement UF
load shedding to ensure that during a UF event@uat of load is shed equal to generation lost
within their facility.

16
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AELP must implement Under Frequency load sheddirgnsure that for any operation of the
islanding scheme at least an amount of load is ehadl to generation lost within their facility.
During the Market Entry process and prior to thermzction of the new generator to the IESO-
controlled grid AELP shall submit the detailed Wttg and location as well as total load
involved.

The IESO understand that the UF load sheddingbeiihstalled and available with the new
generator in service. Should the UF not be impldeteand operational when the new generator
is in service, the IESO may restrict the outputhef generation to a value equivalent to the
amount of load in the potential island.

3.6 UNDERFREQUENCY LOAD SHEDDING

The Market Rules (Chapter 5 section 10.4) requna¢ €ach distributor and connected wholesale
customer, in conjunction with the relevant transenjt make arrangements to enable the
automatic disconnection of up to 35% of its peaknaed for conditions of system under-
frequency.

GLP confirmed that ESSAR Steel Algoma Inc. (ESSABeEAIgoma) distribution system is not
part of the UFLS at GLP. Therefore For the new wiilt not be tripped with the shedding load
and the load tripped with the islanding scheme moll be counted in this UF loading shedding.

3.7 PACTRICK ST. TS POWER FACTOR

The Market Rules require that wholesale customedsdistributors connected to the IESO-
controlled grid shall operate at a power factohimithe range of 90% lagging to 90% leading as
measured at the defined meter point.

The operation records indicated an average poweorfaf 0.94 at Patrick St. TS meeting Market
Rules requirements.

As indicated by the connection applicant, the psaplogeneration unit will operate in the voltage
control mode. By operating in the voltage controld®, the proposed AELP facility will generate
about 100 MW active power and 50 MVAr reactive powden the load at Essar Steel Algoma
is high and the output of other generation in G&Rw. In this case the power factor will remain
above 0.9. However, when the load at AELP is basel land other units in GLP are at full
output, the proposed AELP generator will injectahtd0 MW active power and only 3-5 MVAr
reactive power. Thus the active power as measurddeaPatrick St. TS defined meter point
would be reduced, while the reactive power woultham roughly unchanged. Under these
conditions, the load power factor at Patrick St, a&measured at the defined meter point, would
become lower. However, since the output of genamdd maximum and the load is base load in
the area the voltage is not a concern.

Since the violation of power factor requirementsuws@nly when the voltages in the area are

high, it will not be necessary to install shuntaeipors and a lower power factor would be
allowed.
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3.8 IMPORTANT NOTE ON MODELS AND DATA

The four components used to model the new genaratadude a synchronous generator model
(GENROU), an excitation model (ST4B), a power sysstabilizer model (PSS2B), and a
governor model (IEESGO). Typical data provided IBLR for these models are used in this
assessment.

AELP must complete the IESO Market Entry/Facilitggistration process in a timely manner
before IESO final approval for connection is grantdlodels and data, including any controls
that would be operational, must be provided tol##®0. This information should be submittec
at least seven months before first connection @ptioposed generator, to allow the IESO to
incorporate the new facilities into IESO work systeand to perform any additional reliability
studies.

If the submitted models and data differ materifdbym the ones used in this assessment, then further
analysis of the proposed project will need to beedoy the IESO.

AELP must provide evidence to the IESO confirmingttthe equipment installed meets the
Market Rules requirements and matches or exceedsettiormance predicted in this assessm
This evidence shall be either type tests doneciordrolled environment or commissioning test
done on-site. In either case, the testing mustdoe not only in accordance with widely
recognized standards, but also to the satisfacfitime IESO. Until this evidence is provided,
AELP must accept any restrictions the IESO may isepapon the connection of the proposed
generator.

o (D

The evidence must be supplied to the IESO withiaghmonths of the in-service date.

— End of Section —
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4. ANALYSIS OF SHORT CIRCUIT
CURRENT

Fault level studies were completed by GLP to speilfy examine the effect of the AELP
generation project on fault levels at existing lfies. The studies were performed with following
assumptions:

All transmission elements, Prince Wind Farm amdbahl generation in service

« Transmission Reinforcement project and new Gareshi@& complete

Pre-fault bus voltage: 260 kV for 230 kV buses &88 kV for 115 kV buses

« Breaker opening time = 50 ms for asymmetrical

Table 5 summarizes the fault levels including sytinmetric and asymmetric fault currents in
kA near Algoma Energy generation.

Table 5 Fault Levels Near Algoma Steel Generation

Symmetrical Fault Asymmetrical Fault
BUS BAR Current in KA Current in KA
3-phase L-G 3-phase L-G
230 kV Bus Existing 8.12 9.31 8.37 9.49
Third Line | With New Gen. 8.67 9.78 8.90 9.93
115 kV Bus Existing 14.02 18.82 14.55 19.43
Third Line | With New Gen. 15.64 20.74 16.14 21.30
115 kV Bus Existing 13.46 17.17 14.13 17.90
Patrick St | With New Gen. 15.29 19.12 16.02 19.89
115 kV Bus Existing 12.55 14.21 12.87 14.68
Clergue TS | With New Gen. 14.02 15.44 14.27 15.8%
230 kV Bus Existing 5.38 5.10 5.53 5.10
MacKay TS | With New Gen. 5.47 5.16 5.62 5.16
115 kV Bus Existing 7.66 9.52 8.06 9.77
MacKay TS | With New Gen. 7.75 9.61 8.14 9.85
230 kV Bus Existing 6.61 6.55 6.75 6.83
Wawa TS | With New Gen. 6.67 6.59 6.80 6.87
230 kV Bus Existing 10.94 10.63 11.86 11.58
Mississagi TS With New Gen. 11.18 10.78 12.09 11.7%

The results in Table 5 show that there is a sligtrease in fault currents with the addition of the
AELP generation. The interrupting capabilities fué £xisting breakers at the stations listed in
Table 5 were checked and it was found that geydtad fault levels with the proposed AELP
project are below the interrupting capabilitieghs existing breakers but there are instances
where the SC magnitudes are encroaching on theuptang limits. GLP has advised that these
older breakers are being replaced in 2008/20028@46 and will all have at least a 40 kA
interrupting capability.

— End of Section —
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5. CONNECTION ASSESSMENT STUDIES

Based on the application materials provided by AEd’IESO performed studies to identify any
concerns on equipment thermal loading, voltageimieend transient stability due to the addition
of the proposed Algoma Energy generating unit.

5.1 STUDY ASSUMPTIONS

5.1.1 SIMPLIFIED SYSTEM IMPEDANCE SKETCH

The proposed Algoma Energy generating unit wileb#gedded in ESSAR Steel Algoma Inc.
(ESSAR Steel Algoma) distribution system at StriBlafl'S. The proposed connection
arrangement of Algoma Energy GS as well as thdipgiE SSAR Steel Algoma distribution,
ESSAR Steel Algoma transformation station and GaRamission system was shown in Figure
1.

The distribution system is not presented in theQEDase case. Since this SIA study is focused
on the impact on the transmission system, theiloligion system at ESSAR Steel Algoma is
simplified as shown in Figure 6 and incorporatethmbase case as provided by the proponent.

R=0.
X=0.

072 ohms
905 ohms Bus 301

W=

§Tl
19T1 —~ T2
— (~)G3 18 MW 11.5kV =
Bus304 | | = T3
~)G4 18 MW 11.5 kV =

Patrick St. TS

Loa

R=0.033 ohms
X=0.0138 ohms

313T
Bus 313 Ij New Generation 103 MW 13.8 kV
] R=0.0478 ohms

X=0.1825 ohms

Figure 6. Simplified Distribution System
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It should be noted that all the loads shown in Féguwere aggregated to one load at Bus 301.

The impedances of the equivalent circuits were shiovthe figure and the impedances of the
transformers are shown in Table 7.

Table 7 Transformer Impedance

Transformer Base MVA %Z X/R

301T1 60 6.78 30
301T2 60 6.8 30
301T3 30 9.1 25
19T1 25 6.9 25
313T 73 8 40

Although the maximum active power output of theeyewor will be 80 MW due to boiler
limitation, the rated active power of 103 MW wagdién this study.

5.1.2 LOAD AT PATRICK ST TS

The IESO operation records indicated a large sfWonghe load at Patrick St. TS. The following
graphs show the MW and MVAr flows through six trfammers at Patrick St. TS in 5 seconds
average samples during the period of 22:00 — 2¥t&®h 6, 2007.

250.00

200.00 H

oo |4 it i A uwl lelhilhh hm““\ i
A

100.00 -

50.00 - K .

0.00

‘—Patrick S Load MW —— Patrick S Load MVAr‘

Figure 7 Power Flow at Patrick St. TS on March 6, @07
It can be seen that it took less than 1 minutéhfedoad to go from 120 MW to 220 MW and less

than one minute to return to 120 MW. The propomaitated that they have three facilities that
contribute the majority of the load swings. To geit00 MW swing would required at least the
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larger two in service which are connected behirgl3fl. The third one which can caused about
20 MW power swing is connected at bus 312.
The IESO operation records also indicated the loaskat Patrick St. TS on May 3, 2007. The

following graphs show the MW and MVAr flows througtx transformers at Patrick St. TS in 5
seconds average samples during the period of 910000 May 3, 2007.
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Figure 8 Power Flow at Patrick St. TS on March 6, @07

It should be noted that the load shown in the ggagyh seen after the displacement from G3 and
G4. As indicated by AELP, G3 and G4 generally rcouad 25 MW.

The operation records indicated an average powtorfaf 0.94 at Patrick St. TS. A power factor
of 0.9 will be assumed for the load at PatrickTS.

Based on the IESO operation records and informationided by AELP, three different levels of
load will be used in this SIA study as shown in[€ah

Table 7 Loads at Patrick St. TS

Bus 301 10T1 T6&T7 Total
MW MVAr | MW | MVAr | MW | MVAr | MW | MVAr
Load 1 (Peak) 222.0 107.4 15/0 7.3 15.0 73 252122.0
Load 2 (Peak Baseg 110.0 53.2 15.0 7.8 15.0 1.3 .014067.8
Load 3 (Base) 90.0 43.6 7.5 3.6 75 3.p 105.60.8

5.1.3 STUDIED CASES

The winter 2007-2008 base case was used as agtpdint for the analysis. The system
generation MW dispatch pattern and phase shifters wdjusted to achieve acceptable maximum
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flow levels across the Wawa and Mississagi int@$adhus two cases for maximum transfers at
Wawa TS and Mississagi TS were derived:

1. Flow West: 500 MW flow west at Mississagi TS on R2324P, and X74P, or 350 MW
flow west at Wawa TS on W21M and W22M.

2. Flow East: 550 MW flow east at Mississagi TS on R2824P, and X74P, 490 MW
flow east on P25/26W and K24G or 325 MW flow eddtVawa TS on W21M and
W22M.

System generation MVAR dispatch pattern and thiestaf shunt elements were adjusted to
achieve acceptable bus voltage levels. The minifnase case voltages for the 230 kV buses in
NW as indicated in SCO are shown in Table 8.

Table 8 Minimum 230 kV Voltage in NW
230 kV Station Minimum Voltage (kV)
Kenora, Fort Frances, Dryden, Mackenzie 230
Lakehead, Marathon, Wawa, Third Line,
g ! 235
Mississagi, Algoma

For thermal studies, the new unit at Algoma Endg§y and the existing units at Clergue GS, Lake
Superior Power and Prince WGS were at full outpat: voltage decline studies, the new unit at

Algoma Energy GS was at full output while all othaits in that area were at minimum output. In

addition, in the voltage decline studies the acpegver loads were converted into constant current
and constant admittance loads equally and theivegmbwer loads were converted only into constant
admittance loads.

5.2 THERMAL STUDY

This section covers an investigation of thermaladslly of 230 kV and 115 kV circuits in NW
with the addition of Algoma Energy generating unit.

The criteria applied in assessing the thermal legadapability of the 230 kV circuits is the
following:

* With all elements in-service, loading of any liah be within their continuous rating.

» For the single circuit contingency, post-contingefiow on any circuit shall not exceed
the limited time rating (LTR).

The ratings used to evaluate the thermal capalbiitiie local transmission system provided by
GLPL and Hydro One are shown in Table 9. The ratingre calculated for the summer peak
conditions, i.e. temperature of &) wind speed of 4 km/h and for the day time. Beadl
dependant LTRs were calculated assuming circuitprgingency loading of 75%.
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Table 9 Thermal Ratings (Amps/MVA)

No. 1 Algoma No. 2 and 3 Algoma P21G/P22G K24G/W23K
Continuous LTR Continuous LTR Continuous LTR Continuous LTR
538/107 578/115 672/134 751/150 983/39p 10894438265/504 | 1955/779
P26W W22 A24P X74P
Continuous LTR Continuous LTR Continuous LTR Continuous LTR
810/323 1000/399 810/323 1000/399 1257/501 | 1445/57¢ 1216/484 | 1795/71%

There are ten element-out contingencies, defindabie 10.

Table 10 Element-out Contingencies

No. Definition

VC1 Loss of No 1 Algoma (Patrick St-Third Line, 18¥)
VC2 Loss of No 2 Algoma (Patrick St-Third Line, 18¥)
VC3 Loss of P21G (Third Line-Missisagi, 230 kV)
VC4 Loss of P21G/P22G (Third Line-Mississagi, 230 k
VC5 Loss of K24G (Third Line-MacKay, 230 kV)

VC6 Loss of W23K (Wawa-MacKay, 230 kV)

VC7 Loss of P26W (Wawa-Mississagi, 230 kV)

VC8 Loss of W22M (Marathon-Wawa 230 kV)

VC9 Loss of A23P (Mississagi-Algoma 230 kV)

VC10 Loss of Algoma Energy Gen at max MW

As provided by GLPL, 230 kV double circuits P21GZR2are sitting on common towers for 4.2
km. Therefore, the loss of both P21G and P22@éxagnized contingency according to the
recognized contingency definition in the IESO-Colied Grid Operating Policies. The following
statements are stated in Appendix B: ReliabilignSards and Security Criteria:

“When thelESO-controlled grids in normal operating stateoperatingsecurity limitswill be
based on the following recognized contingencies:

(i) Simultaneous permanent phase to ground faardtthe same or different phases of each of
two adjacent transmission circuits on a multiplartsmission circuit tower, with normal fault
clearing. If multiple circuit towers are used orfity station entrance and exit purposes, and if
they do not exceed five towers at each statios,dbmndition is an acceptable risk and is
excluded.”

Based on the system configuration, loss of P21G&P&2Third line (VC4) results in transformer
T1 at Third Line TS out of service and Echo Riv& rdially supplied by Mississagi TS since
P22G line was assumed out of service between Thiel TS and Echo River TS pre-
contingency. For contingency VC5, all the unit®ehce WGS will be out of service due to a
contingency associated with K24G. For contingen?€3 and VCS8, transformers T2 and T1 at
Wawa TS are out of service, respectively.

With the addition of the new generation unit at@ta Energy, the worst case for thermal studies
is the base load at Patrick St TS and maximum detipall the units in the area including the new

24



System Impact Assessment Report for AELP Gener&imrelopment

proposed unit at Algoma Energy. Therefore, onlyllBashown in Table 6 was used in the
thermal studies.

5.2.1 FLOW EAST SCENARIO

The thermal study results including pre and postingency flows for flow east cases are
summarized in Table 11. The percentage of contisuating for pre contingencies and
percentage of LTR for post-contingency flow ar@akown in the table.

Table 11 Pre and Post Contingency Circuit Loadingfor Flow East Cases (MVA)

Scenario Nk &5 | Lk 2 N € P22G | K24G | W23K | P26W | W22M | A24P | X74P
Algoma | Algoma | Algoma
Pre. C 41.9 41.9 41.9 145.2 3205 1011 14y 145.8 193.14.71p
] 39.2% | 31.3%| 31.3% 37.0% 63.6920.1%| 45.5% | 45.1%| 38.5% 34.0%
VC1 - 62.2 62.2 14520 320.4 101)2 147 145.8 193  164.7
41.5% | 41.5%| 33.5% 41.1%13.0%| 36.8% | 25.3%| 39.9% 23.0%
VC2 62.2 - 62.2 145.21 320.4 101)2 147 145.8 193  164.7
54.1% 41.5%| 33.5% 41.1%13.0%| 36.8% | 25.3%| 39.9% 23.0%
VC3 41.6 41.6 41.6 239.1 29§ 75.8 159 1442 1914 163.1
36.2% | 27.7%| 27.7% 55.1% 38.3969.7% | 39.8%| 25.0% 39.5%22.8%
VCa 28.4 28.4 28.4 - 100.6 162 263{7 1404 176.3 4149.
24.7% | 18.9%| 18.9% 12.9 20.8066.1% | 24.4%| 36.4% 20.9%
VC5 35.2 35.2 35.2 28.9 - 34.8 1860 1469 12¢.3 1(0.3
30.6% | 23.5%| 23.5% 6.7% 45% 46.600 25.5% 26|3P4.0%
VC6 42.5 42.5 42.5 95.1] 2441 - 194 143.3 19p.6 162.4
37.0% | 28.3%| 28.3% 21.9% 31.3% 48.6% | 24.9%| 39.4%22.7%
VC7 35.9 35.9 35.9 182.2 3794 1769 2079 144 189861.2
31.2% | 23.9%| 23.9% 42.0% 48.790R2.7%| 52.1% | 24.7%| 39.2% 22.5%
VC8 34.2 34.2 34.2 1421 3116 120 146,5 309.8 183.74.41b
29.7% | 22.8%| 22.8% 32.7% 40.0045.4%| 36.7% | 53.8%| 38.0% 21.6%
VC9 40.2 40.2 40.2 144.6 320)7 101)1 1464 14b.4 351.698
35.0% | 26.8%| 26.89%9 33.3% 41.2043.0%| 36.7% | 25.2%| 72.6%27.7%
VC10 27.4 27.4 27.4 100.0 3299 1153 1416 147.3 160182.6
23.8% | 18.3%| 18.3% 23.0% 42.4944.8%| 35.5% | 25.6%| 33.2% 18.5%

The results indicate that with all elements in-Barthe power flows on the monitored 230 kV
and 115 kV circuits are well within the circuit dovuous rating and under any one of the above
contingencies flows on all the circuits are welthin the LTR.

It should be noted the double contingency involR@d G/P22G or for single contingency with
the companion circuit out of service (VC4) resulted voltage problem at Wawa TS. The
voltage at Wawa 230 kV bus was found below 208Favther simulations indicated that the
output of new unit at Algoma Energy must be limiggdB5 MW to maintain the voltage at Wawa
at an acceptable level (108 kV). The results shiowthe table for VC4 were obtained when the
output of the new generating unit at Algoma Enewgg 85 MW. Considering 5% margin, the
output of the generator should be limited at 80 MW.
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AELP indicated that the new generation unit willdperated as self-scheduling. Thus the
proposed generator can specify its operating sé¢beaha operate without dispatch instructions
from the IESO. AELP confirmed that the facility ille producing less than 80MW if the gross
ASI plant load at Patrick St. is at or below thedaf 105MW. The facility is consuming
byproduct fuels from the steelmaking processes withally no ability to store those fuels so
that MW production is coupled to MW consumption.

AELP is required to limit the output of the propdsgenerator below 80 MW if the gross ASI
plant load at Patrick St. is at or below the besEOBMW.

5.2.2 FLOW WEST SCENARIO

Similarly, the thermal study results including pired post contingency flows for flow west cases
are summarized in Table 12.

Table 12 Pre and Post Contingency Circuit Loading$or Flow West Cases (MVA)

Scenario A'I\'O'l No.2 1 No.3 | 5oo5 | koaG | W23k | P26wW | W22m | A24P | x74pP
goma | Algoma | Algoma

oo o | 425 | 425 | 425| 76| 85| 1436 ovd  17) 543 791
C 3979 [ 31.7%| 31..79 1.9% 16.9p@8.5%| 30.2%| 54.8% 10.4%616.3%
Vel : 63 63 74 | 848| 1435 974 174 5204 792
47.0% | 47.0%| 1.99 10.9%18.3%| 30.2%| 54.8% 10.5%616.4%

Ve 63 - 63 74 | 848| 1435 974 174 5204 792
58.9% 47.0%| 1.9% 10.99%18.3%| 30.2%| 54.8% 10.5%616.4%

ves | 407 | 407 | 407| 215 834 1444 967 1749 5l9 788
38.0% | 30.4%| 30.4% 55% 10.70d8.5%| 29.9%| 54.8% 10.49616.3%

ven | 342 | 342 | 342 ~ | 579 201B 477 1777 5|7 283

32.0% | 25.5%| 25.5% 74% 3750 14.8% 55.0% Lh%  4l8%

ves | 817 | 317 | 37| 594 - | 484 136f 1709 1ih4 1415
20.6% | 23.7%| 23.79 15.206 6206 42.3% 529% 22/@82%

vee | 402 | 402 | 402 715 208p  -| de2p  17p 499 7].2
37.6% | 30.0%| 30.0% 18246 26.7% 50.3% | 53.3%| 10.0% 16.0%

Ve, | 389 | 389 | 89| 362 494 1987 1458 171 759 1008
36.4% | 29.0%| 29.0% 929 6.39h@55%| 45.1%| 52.99% 14.89:20.8%

ves |.357 | 357 | 357 75| 754 151 1063 3699 555 828
33.4% | 26.6%| 26.698 1.9% 9.79% 194% 32.9% 1133051%) 17.1%

Ve | 421 | 421 | 421| 63| 864 14255 964 116 932 8.3
39.3% | 31.4%| 31.49% 1.6% 11.1bd8.3%| 29.8%| 359% 19.09618.0%

vero | 246 | 246 | 246| 501 1005 126[4 1001 1719 859 0.6L1
23.0% | 18.4%| 18.49 12.8% 12.9%46.2%| 31.0%| 5329 16.79:22.9%

The results indicate that with all elements in-8@rnthe power flows on the monitored 230 kV
and 115 kV circuits are well within the circuit dotuous rating and under any one of the above
contingencies flows on all the circuits are welthin the LTR.
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It should be noted the contingency involved P21@PR/C4), i.e., one is outage and the other
is associated with contingency, will initiate L/R iadicated in the GLP SCO: The GLP
Instantaneous L/R scheme. The available selecimiie preferred order of arming sequence are:

1. Sault St. Marie PUC supplied by Third Line TS.

2. St. Marys Paper Ltd supplied by Clergue TS

3. Essar Steel Algoma Inc. & Flakeboard Company Lichifdis selection opens the three
Algoma circuits at Third Line TS. It creates anctfieal island consisting of the loads at
Essar Steel Algoma Inc., St. Marys Paper Ltd. dakdboard Company Limited plus the
generation from Lake Superior Power and Clergue GS.

To test the impact of the new generation unit gofAta Energy, the first two actions were taken
in the simulations for VCA4.

Therefore, it can be concluded that there is noriakconcern identified with the proposed
Algoma Energy generation.

5.3 VOLTAGE ANALYSIS

Voltage studies were performed to investigate titage performance as the Algoma Energy GS
was added to the ESSAR Steel Algoma distributicrtesy.

It is obvious that the addition of the proposedeagation unit would improve the voltage profile
for the local area.

Similar to the cases adjusted for thermal studg, ¢ases, Flow East and Flow West, were set up
for voltage studies.

The most critical contingency expected for voltdgep is the loss of the proposed unit at
Algoma Energy with full output when all the othenits in that area were at minimum output. So
in the voltage study cases, three units at Cle@foavere set at 5 MW each and units at Lake
Superior Power and Prince WGS were put out of servi

In the simulations the Algoma Energy unit mode pémtion was set to regulate its terminal
voltage at 1.0 pu.

The voltages at Patrick St, Clergue TS, Third LMessissagi, MacKay and Wawa were
monitored. The pre- and post-contingency voltage$léw east and flow west are shown in
Tables 13 and 14, respectively.

Table 13 Voltage Declines For Flow East Case

Pre- Post-contingency
Bus contingency | Pre-ULTC Voltage Post-ULTC Voltage
(kV) (kV) Decline (%) (kV) Decline (%)
Patrick 115 kV 122.2 116.9 4.3% 119.5 2.2%
Clergue 115 kV 122.0 116.3 4.6% 119.4 2.1%
Third Line 115 kV 1235 118.8 3.8% 121.6 1.5%
Third Line 230 kV 235.0 227.4 3.2% 221.6 5.7%
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Mississagi 230 kV 243.9 240.2 1.5% 237.4 2.7%
MacKay 115 kV 121.5 119.5 1.6% 119.1 2.0%
MacKay 230 kV 238.8 233.7 2.1% 230.3 3.6%
Wawa 115 kV 124.5 122.9 1.3% 122.0 2.0%
Wawa 230 kV 244.1 240.0 1.7% 237.5 2.7%

Table 14 Voltage Declines For Flow West Case

Pre- Post-contingency
Bus contingency | Pre-ULTC Voltage Post-ULTC Voltage

(kV) (kV) Decline (%) (kV) Decline (%)
Patrick 115 kV 122.6 116.3 5.1% 119.0 2.9%
Clergue 115 kV 122.5 116.3 5.1% 119.0 2.9%
Third Line 115 kV 123.8 118.0 4.7% 120.8 2.4%
Third Line 230 kV 235.1 225.3 4.2% 220.1 6.4%
Mississagi 230 kV 242.6 236.3 2.6% 232.8 4.0%
MacKay 115 kV 120.8 117.9 2.4% 118.1 2.2%
MacKay 230 kV 242.5 235.9 2.7% 231.8 4.4%
Wawa 115 kV 126.7 124.3 1.9% 122.5 3.3%
Wawa 230 kV 246.5 241.7 1.9% 238.0 3.4%

Study results show that the pre- and post-conticggnltages meet the minimum required
operating voltage. The post-contingency voltagdides at all the monitored buses are within the
10% criteria.

Therefore, it can be concluded that there is ntagel concern identified with the proposed
Algoma Energy generation.

5.4 TRANSIENT STATE ANALYSES

Transient stability analyses were performed comsiddault at Patrick St, Third Line,
Mississagi, MacKay and Wawa. The following continges were tested.

Table 15 Contingencies for Transient Studies

: : Fault MVA | AELP AELP
Contingencies

SC7 | Normally cleared LLG fault on P25W @ Mississagi | 727-j6967

SC8 | Normally cleared LLG fault on P22G @ Mississagi 727-j6967

Levels I/S O/S

SC1 | Normally cleared LLG fault on No. 1 Algoma @ik | 959-j8058 X X

SC2 | Normally cleared LLG fault on P21G @ Third Line 814-j6855 X X
SC3 | Normally cleared LLG fault on K24G @ Third Line 814-j6855 X
SC4 | Normally cleared LLG fault on W23K @ Mackay 43426 X
SC5 | Normally cleared LLG fault on W22M @ Wawa 48045 X
SC6 | Normally cleared LLG fault on P26W @ Wawa 46045 X
X
X
X

SC9 | Normally cleared LLG fault on X74P @ Mississagi 727-j6967
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All the simulation results are shown in the Appendtican be concluded from the results that,
with AELP new generator on-line, none of the sinediacontingencies caused transient

instability or undamped oscillations.

APPENDIX

Automatic Excitation System Performance

Open Circuit Test
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SC1 - LLG fault was applied on 115 kV circuit Algo#i at Patrick St TS. (cleared in 83 ms at
Patrick St TS, 116 ms at Third Line Ts)
Flow East - AELP I/S:
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SC1 - LLG fault was applied on 115 kV circuit Algo#i at Patrick St TS. (cleared in 83 ms at
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SC3 - Normally cleared LLG fault on K24G @ Thiraé.i(cleared in 83 ms at Third Line, 116

ms at MacKay)
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SC4 - Normally cleared LLG fault on W23K @ MacKelgdred in 83 ms at MacKay, 116 ms at

Wawa)
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Marathon)

SC5 - Normally cleared LLG fault on W22M @ Wawadokd in 83 ms at Wawa, 116 ms at
Flow East
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Mississagi
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SC7 - Normally cleared LLG fault on P25W @ Misgigs@leared in 83 ms at Mississagi, 116

ms at Wawa)
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SC8 - Normally cleared LLG fault on P22G @Missisgalgared in 83 ms at Mississagi, 116 ms

at Third Line)
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SC9 - Normally cleared LLG fault on X74P @ Missig4aleared in 83 ms at Mississagi, 116 ms

at Hanmer)
Flow East

EWTE_325_OMTE_300_MPFN_25
53BLIP.3054FABC. 3218FETT,.91FN, 1248CLAN, 1929F 0.

FILE: D:\PTI\ALgama (New) \Dyna Resul ts\FE-X74PMi.aut

CHNL= 9: CP-WELLS G13J

14:33

APR 14 2008

|
['T.5000 - = - —

| CHNL# 7: CP-AUBREY GIJ

ENTW_350_OMTW_300_MPFN_S0_WR_1.05
53BLIP, 3054FABC, 3218FETT, 91FN, 1248CLAN, 1829F 10,

: D:\PTI\Algoma (New) \Dyna Resul ts\FW-X74PMi.out

CHNL= 22: CV-RLGOMA2201

MON,

|'a- 40000 - - - —-—- =

| CHNL® 6: CP-ALGOMA STEELJ

[2.5000

12.000

4.8000 7.2000 9.5000
3.6000 6.0000 8.4000 10.800
TIME (SECONDS)

2.4000

1.2000

|
- ——-— - 0.0 |
CHNL# 21: CV-MISSISSAGI2201 |
—————= 0.0 ]
CHNL= 1b: CV-ALGOMA STEELJ |
e— 0.0 |
|
|
|
|
|
|
|
)
§
/
W
/
N [ —
- ——
I
I
[

Flow West

14:35

.8000 7.2000 9.6000 12,000
3.6000 6.0000 8.4000 10.800 WON. APR (4 2008
TIME (SECONDS) ’

2,000

1.2000




