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June 26, 2008 

Mr. Alex Lee 

Transmission Engineering Planning  

Great Lakes Power 

2 Sackville Road 

Sault St. Marie, Ontario 

P6B 6J6 
  

Dear Mr. Lee:  

 

Steelton TS  ɬ Load Rejection Project  

Notification of Approval of Connection Proposal  

CAA ID Number: 2008-EX380 

 

Thank you for the detailed information that you provided on the plan to install automatic load 

rejection Steelton TS. 

 

From the information provided, our review concludes that the proposed changes will not result 

in a material adverse effect on the reliability of the IESO -controlled grid.  The IESO is therefore 

pleased to grant conditional approval  for the modification detailed in the attached assessment 

report.  Any material changes to your proposal may require re -assessment by the IESO in 

accordance with Market Manual 2.10, and may nullify your conditional approval.  

 

Final approval will be granted upon successful completion of the IESO Facility Registration 

process.  During facility registration you will be expected to demonstrate that you have fulfi lled 

the requirements and the modification is in line with the proposal assessed by the IESO.  Please 

contact facility.registration@ieso.ca if you have not received a Facility Registration Summary 

package within the next 10 days.  

 

For further information, please contact the undersigned.  

Yours truly  

 

 

Barbara Constantinescu 

Manager ɬ Market Facilitation  

Telephone: (:905) 855-6406 

Fax: (905) 855-6129 

E-mail: barbara.constantinescu@ieso.ca 

cc: IESO Records 

 

mailto:facility.registration@ieso.ca
mailto:barbara.constantinescu@ieso.ca
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Great Lakes Power acknowledges receipt of the System Impact Assessment Report setting out the 

IESO requirements for final approval, and commits to fulfill these requirements, and all other 

applicable Market Rules, before receiving final approval to connect to th e IESO-controlled grid.  

 

 

Dated:___________________________________ 

 

Per:_____________________________________ 

 

Name:___________________________________ 

 

Title:____________________________________ 
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System Impact Assessment Report 
 

Steelton T.S. Automatic Load Rejection Scheme 
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Disclaimers 

 

IESO 

 

This report has been prepared solely for the purpose of assessing whether the connection 

applicant's proposed connection with the IESO-controlled grid would have an adverse impact on 

the reliability of the integrated power system and whether the IESO should issue a notice of 

approval or disapproval of the proposed connection under Chapter 4, section 6 of the Market 

Rules.  

 

Approval of the proposed connection is based on information provided to the IESO by the 

connection applicant and the transmitter(s) at the time the assessment was carried out. The IESO 

assumes no responsibility for the accuracy or completeness of such information, including the 

results of studies carried out by the transmitter(s) at the request of the IESO. Furthermore, the 

connection approval is subject to further consideration due to changes to this information, or to 

additional information that may become available after the approval has been granted. Approval 

of the proposed connection means that there are no significant reliability issues or concerns that 

would prevent connection of the proposed facility to the IESO-controlled grid. However, 

connection approval does not ensure that a project will meet all connection requirements. In 

addition, further issues or concerns may be identified by the transmitter(s) during the detailed 

design phase that may require changes to equipment characteristics and/or configuration to ensure 

compliance with physical or equipment limitations, or with the Transmission System Code, 

before connection can be made.  

 

This report has not been prepared for any other purpose and should not be used or relied upon by 

any person for another purpose.  This report has been prepared solely for use by the connection 

applicant and the IESO in accordance with Chapter 4, section 6 of the Market Rules.  The IESO 

assumes no responsibility to any third party for any use, which it makes of this report.  Any 

liability which the IESO may have to the connection applicant in respect of this report is 

governed by Chapter 1, section 13 of the Market Rules.   In the event that the IESO provides a 

draft of this report to the connection applicant, you must be aware that the IESO may revise drafts 

of this report at any time in its sole discretion without notice to you. Although the IESO will use 

its best efforts to advise you of any such changes, it is the responsibility of the connection 

applicant to ensure that it is using the most recent version of this report. 
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STEELTON T.S.  
AUTOMATIC LOAD REJECTION SCHEME 

 

SIA Summary 
 

Summary and Conclusions 
 

Great Lakes Power have submitted a Facility Description Document FDD for a proposed automatic load 

rejection (L/R) scheme at Steelton T.S. The scheme is designed such that during an outage on one of the 

three 115 kV Algoma circuits, followed by a fault on a second circuit, the remaining circuit can remain in 

service without significant overloading. This report examines voltage changes and the maximum levels 

reached at each of the six stages of load rejection proposed. Consideration has also been given to the local 

generation schedule, thermal loading, normal system voltages and the frequency of their most onerous 

combinations 

 

The following conclusions are achieved based on this assessment: 

 

1. Under reasonably onerous peak summer load conditions where at least two of the 6 generating 

units are scheduled, rejection of load blocks 1 to 4 would provide adequate relief with no adverse 

effects on the IESO system. 

 

2. If required, block 5 may be rejected automatically, provided voltages at Third Line are controlled 

to no higher than 120 kV, prior to the contingency. Such an action may need to be taken if  no 

generation is present and load is high during a summer day. Historic data shows the voltage 

currently remains at 120 kV or below, 50% of the time and such combinations of load and 

generation are rare. 

 

3. Block 6 of the proposed L/R may not be armed for automatic rejection due to post switching 

voltage rises reaching up to 145 kV within the proposed automatic switching timescale. 

 

4. Block 6 of the proposed L/R may be rejected manually, provided voltages at Third Line TS are 

controlled to approximately 120 kV after rejection of block 5, using ULTC at Mackay and Third 

Line T.S. Opening the circuit breaker of the remaining overloaded circuit was studied but resulted 

in an unacceptable voltage of 143 kV 

 

5. Under very extreme circumstances, loading of block 6 can reach 157 MW, potentially leaving as 

much as 170 MVA on the lowest rated circuit (rated at 132 MVA for 15 mins at 132 kV or 

120 MVA at 120kV) for as long as it takes to perform the necessary voltage reductions required to 

reject the load. If such a condition was predicted, despatch of Algoma generating units, pre-

emptive load rejection or cancellation of an outage would be options GLP could consider.  

 

6. It is expected that some of the load in block 6 wil l be affected by the loss of load blocks 1 to 5 due 

to possible interactions between industrial processes. Each time a block trips, the remaining load 

blocks are likely to shrink in comparison to their recorded and modelled peak level, with 

subsequent deloading of the remaining circuit. This further reduces the likelihood of the 

circumstances in the previous paragraph occurring or even operation beyond block 4. 

 

7. The IESO has commented that the communication channels do not have the required level of 

redundancy. Great Lakes Power will provide alarms to notify its control room of any 

communication channel failures whereby the existing manual load shedding procedure will be 

used as per present operating procedures and this is acceptable to the IESO.  
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1.0 Intro duction 
 
The primary purpose of the Steelton TS Automatic Load Rejection Scheme (the Scheme) is to address 

thermal concerns on the three Algoma 115 kV circuits while respecting (n-1) criteria during planned and 

forced outages.   

 

With one Algoma circuit out of service, the subsequent loss of a second Algoma circuit can potentially 

overload the remaining (third) circuit depending on the total load and generation in the area. This leads to 

difficulties in scheduling planned outages to the circuits and terminal equipment since the (n-1) criteria may 

not be met if the local generation is not running.  

 

The Scheme will facilitate planned outages on the circuits for equipment replacement and maintenance 

purposes and to address a forced outage to one line while respecting the (n-1) criteria as per IESO operating 

procedures.  

 

2.0 Local System Description 

 
The Sault Ste. Marie system west of third line is connected by three Algoma 115 kV circuits. Figure 1 

shows the transmission system in Sault Ste. Marie including peak load and installed generation capacity. 

Further analysis of the historic loads would suggest that the actual coincident peak load is closer to 

245 MW and for the purposes of these studies a peak condition was modeled with loading which would not 

be exceeded for more than 99% of the time.  

 

 

 

Figure 1 

 

Figures 2 and 3 show flow duration curves of the respective load blocks and the Algoma circuit loading 

which did not exceed 250 MW during 2007 and very rarely rises beyond 200 MW. 
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Figure 2 - Flow to Algoma from Third Line
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Figure 3 - Patrick and Steelton L/R Blocks
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 No.1 Algoma                            

(336.4 ACSR) 

No.2 & No.3 Algoma              

(477 ACSR) 

 Continuous 

Rating          

MVA @ 118kV 

15 Minute Rating 

MVA @ 

132/118kV 

Continuous 

Rating          

MVA @ 

118kV 

15 Minute Rating 

MVA @ 

132/118kV 

Summer 30
0
C 110 132/118 137 171/153 

Winter 10
0
C 128 155/139 160 203/181 

 
Table 1 ï Algoma Circuit Ratings 

 

The lowest rated circuit has a continuous capacity of 110 MVA during summer. Flows from Third Line TS 

to St Patrick are shown to almost always be below 200 MW in Figure 2. Loads in figure 3 suggest that with 

only the lowest rated circuit remaining in service, we should expect rejection of load blocks 1 to 4 to 

provide adequate relief at peak. 

 

Should an outage and then a fault occur on the Algoma 115 kV circuits when loading is extremely high, 

beyond the 99
th
 percentile with no generation despatched west of Third Line, load block 5 may be operated. 

Finally, block 6 would remove all load on the remaining circuit. 

 

The 15-minute limited time ratings (LTR) of these circuits are only slightly higher than the continuous 

ratings. Therefore, the arming of the scheme is based on continuous ratings of the circuits rather than the 

15-minute LTRôs.  

 

Figure 4 shows that Third Line voltage is normally between 120 and 122 kV and we would expect that at 

times of heavier load, the voltage would be in the lower range which benefits the operation of the automatic 

scheme. 

 

Figure 4 - Third Line Voltage
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3.0 Load Rejection Scheme 
 
The Scheme will be armed when the following conditions are met:  

 

1)  A forced or planned outage on one of the three Algoma circuits and 

 

2)  Total power flow on the remaining two circuits exceeds the temperature-dependent dynamic rating 

of one circuit as calculated in the master SCADA 

 

The Scheme will operate when the following conditions are met:  

 

1) The Scheme must be armed and 

 

2) The load measured on one of the lines must be greater than its continuous summer rating at 30
0
C 

ambient or greater than its continuous winter rating at 10
0
C depending on master SCADA 

selection of winter/summer, and  

 

3) Two of the three Algoma lines must be open at either Third Line TS and/or at Patrick St. TS 

/Steelton TS.  

 

Operation of the Scheme will result in timed and sequentially staged rejection of the load blocks as per 

table 2. The time delay for each load block will allow the scheme to check the load on the remaining 

Algoma circuit and disable further load rejection once the load is below the continuous rating at summer 

30
0
C ambient or winter 10

0
C ambient which ever is selected. This will minimize over-rejection of load 

recognizing that some process loads would normally be ñshaken offò following a contingency due to 

voltage and/or frequency transients.  

 

 

Load 

Block 

Time 

Delay 

Breakers Customer Load 

1 1s Patrick St. TS 12kV breakers 266 & 264  12kV feeders  

2 2s Patrick St. TS 115kV breakers 228 and 235 Leighôs Bay 115kV line  

3 3s Patrick St. TS 115kV breakers 225 and 228  10T1 12kV load 

4 4s Clergue T.S. 12kV breakers 154 and 155  No.4 & No.3 12kV feeders 

5 5s Clergue T.S. 12kV breakers 150,  151, 154 

& 155  

No.1 & No.2 12kV feeders & 

No.4 & No.3 12kV feeders 

6 6s Patrick St. TS 115kV breakers 225, 248, 

222 & 242  

301T1, 301T2 & 301T3 34.5kV 

load which includes load block 1 

 

Table 2: Sequence 1 Trip Outputs 
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4.0   Assessments and Results 

 
Appendix A shows study output diagrams and corresponding notes for system conditions stages from pre-

contingency up to rejection of load block 6. The initial studies from figure A1 to A7 were performed using 

above average system voltage at Third Line of 123 kV. Typical Third Line 115 kV voltages can be seen in 

Figure 4. 

 

Peak loads are modeled as defined in Figure 3 where a line is drawn to indicate study values chosen. All 

load is supplied by the Algoma circuits and all generation is removed from service that would reduce these 

flows. These studies are intended to examine a situation where load rejection all the way from block 1 to 6 

would be required but the mix of circumstances is considered onerous.  

 

Figures A1 to A5 indicate that automatic rejection of load blocks 1 to 4 has no adverse affects to the 

system, although the maximum allowable voltage at Third Line is reached. In some cases it may be 

advisable to ensure that Third Line voltages are not higher than 122 kV if rejection of blocks 1 to 4 is 

foreseen. 

 

Figures A6 and A7 show that voltages can be unacceptably high when rejection of load blocks 5 and 6 are 

required.  

 

Further studies from A8 to A13 show how generation dispatch or reduction in voltages at Third line to no 

higher than 120 kV prior to taking the outage and arming the scheme, can manage the voltage issues during 

these very onerous loading and generation conditions that require rejection of block 5.  

 

In the case of load block six, only manual operation could be permitted with some adjustment of the Third 

Line voltage to no higher than 120 kV both pre-contingency and again following rejection of load block 5.   
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Appendix A ï Study Outputs 
 

 

 
A1 ï System prior to contingency with arranged outage of one Algoma 115kV circuit. 

 

 

 

 
 

A2 ï System following Algoma 115kV circuit outage, contingency on a remaining Algoma 115kV 

circuit and rejection of load block 1. 

 

Notes:   

 Volts at Third Line higher than usual prior to outage and contingency.  

 Demand higher than expected and generation lower resulting in abnormally high flows on Algoma  

circuits. 

 Block 1 load rejected with acceptable voltage rise.  
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A3 ï Scenario A2 plus rejection of load block 2. 

 

 
 

A4 ï Scenario A3 plus rejection of load block 3. 

 

Notes:   

 

 Block 2 and 3 load rejected with acceptable voltage rise.  
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A5 ï Scenario A4 plus rejection of load block 4. 

 

 
A6 ï Scenario A5 plus rejection of load block 5. 

 

Notes:   

 Block 4 load rejected with acceptable voltage rise. Third line shown at 134 kV while maximum 

allowable is 132 kV but further analysis confirms that between Mackay and Third line voltages 

can be easily reduced prior to the fault and again afterward to avoid this. Also, the presence of 

generation at peak would further control voltage. 

 

 Block  5 load rejected with unacceptable voltage rise. Studies with pre-contingency voltage 

adjustments at Third Line and Mackay have been repeated to confirm this operability of automatic 

load rejection to block 5. The results are shown in A10 onwards. 
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A7 ï Scenario A6 plus rejection of load block 6. 

 

 
A8 ï Scenario A7 with 2 units of generation in service and 2 caps out at Third L ine. 

 

Notes:   

 Block 6 load rejected with acceptable voltage rise. Study A10 onwards provides results for 

rejection up to block 5 and then manual rejection of block six following ULTC at Mackay and 

Third Line. 

 A8 show how significant just two generating units and some capacitor outages prior to the load 

rejection would be even without adjustment of voltage at Third Line and Mackay. The voltages are 

apporximately 136 kV and this can be easily managed by reducing third line volts after block 5. 

We would also not expect block rejection to be required with two units of generation in service.  
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A9 ï Scenario A7 following ULTC at Third Line and Mackay. 

 

 
A10 ï Scenario A1 with Third Line volts adjusted to 120kV 

 

Notes:   

 ULTC operation after block 6 rejection demonstrates that volts can be brought to within 

acceptable limits using Mackay and Third Line autotransformers. 

 

 System with Third Line volts no higher than 120 kV prior to contingency Block 1 load rejected 

with acceptable voltage rise.  
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A11 ï Scenario A6 with Third Line volts adjusted to 120kV prior to arranged outage 

 

 
A12 ï Scenario A11 with Third Line volts adjusted to 120kV prior to rejection of load block 6 

 

Notes:   

 Block 5 operation acceptable when Third Line volts are adjusted to no higher than 120 kV prior to 

contingency. Flows on the remaining Algoma circuit at a level which can permit manual 

adjustments or redispatch of generation in the event that block six rejection is required. 

 

 System with Third Line volts reduced to no higher than 120 kV prior to manual operation of block 

six. Under such circumstances it is more likely that some generation would be dispatched since 

loading on the remaining Algoma circuit could be relieved to within thermal limits.
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A13 - Voltages after block 6 rejection with adjustment of Third line volts to 120kV prior to circuit 

outage and again prior to manual operation of block 6. 

 

 

Voltage Results Pre and Post Operation of Load Blocks 
 

Scenario Thi rd Line  Steelton Clergue Comments 

 kV kV kV  

Pre-contingency voltage set to 123 at Third Line TS 

A1 123.1 120.5 120.3 Pre-contingency System 

A2 124.5 119.7 119.5 Block 1 load rejected 

A3 129.1 125.3 125.1 Block 2 load rejected after A2 

A4 130.8 127.4 127.2 Block 3 load rejected after A3 

A5 134.2 131.6 131.5 Block 4 load rejected after A4 

A6 136.0 133.8 133.8 Block 5 load rejected after A5 

A7 144.7 144.8 144.9 Block 6 load rejected after A6 

Pre-contingency adjust ULTC at Third Line TS and MacKay TS to 122kV 

A5a 130.9 128.1 128.1 Block 4 load rejected after A4 

Pre-contingency condition 2 units of generation and 2 caps out at Third Line TS 

A8 135.2 135.5 135.5 Block 6 load rejected after A6 

Pre-contingency adjust ULTC at Third Line TS and MacKay TS to 120kV at Third Line TS 

A9 125.3 125.4 125.4 Block 6 load rejected after A6 

Pre-contingency voltage set to 120 kV at Third Line TS 

A10 120.9 118.3 118.1 (A2) Block 1 load rejected 

A11 129.7 127.4 127.4 (A6) Block 5 load rejected after A5 

Pre-contingency voltage set to 120kV at Third Line TS after A6 Blocks 1 to 5 already rejected 

A12 119.9 117.3 117.3 Pre-contingency System 

A13 126.8 126.8 126.7 Block 6 load rejected after A6 plus 120kV 
 


