
 

 

 

 

 

 

APPENDIX A 
 

Existing System Power Flow Plots 
 

 

 

 

 

 

 

 

 

 



 



 
 
 
 
 
 
 
 

 
 
 

2009 Load Flow Diagrams 
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Figure 
Number 2009 WP Contingency Overloaded Element Transmission Voltage 

Violation

A-2009-11
Many Area Contingencies. Worst overload 
contingency is 702L/7L702 Battle River 757S to 
Hardisty 377S

7L50 Battle River 757S to Jarrow tap NONE

A-2009-8 Vegreville 144-72kV tie transformer 6L82 Bonnyville 700S to St. Paul 707S Voltage drops below 90% at Willingdon 
711S 

A-2009-2 6L82 Bonnyville 700S to St. Paul 707S 6L79 Vegreville 709S to Willingdon 711S Voltage collapse (below 85%) at St. Paul 
707S and  below 90% at Willingdon 711S

A-2009-45 6L79 Vegreville 709S to Willingdon 711S 6L82 Bonnyville 700S to St. Paul 707S Voltage below 90% at St. Paul 707S and 
Willingdon 711S

Marguerite Lake 240-144kV 901T Marguerite Lake 240-144kV 902T

Marguerite Lake 240-144kV 902T Marguerite Lake 240-144kV 901T

Ethel Lake 601T Ethel Lake 602T

Ethel Lake 602T Ethel Lake 601T

7L87 Marguerite Lake 826S to Wolf Lake 
822S

7L74 Wolf Lake 822S to Primrose tap

7L74 Wolf Lake 822S to Primrose tap 

7L87 Marguerite Lake 826S to Wolf Lake 
822S

7L50  Battle River 757S to Jarrow tap

7L74 Wolf Lake 822S to Primrose tap

7L87 Marguerite Lake 826S to Wolf Lake 
822S

A-2009-16 7L95 Leming Lake 715S to Makeses 889S 7L74 Wolf Lake 822S to Primrose tap

A-2009-12 Vermilion 144-72-25kV 701T (Worst 
overload)

A-2009-44 6L06 Vermliion 710S to Kitscoty 705S

A-2009-25 Vermilion 144-25kV 703T Vermilion 144-72-25kV 701T

A-2009-4 749L Metiskow 648S to Edgerton 899S Vermilion 144-72-25kV 701T

A-2009-59 7L749 Lloydminster 716S to Edgerton 899S Vermilion 144-72-25kV 701T

A-2009-17 954L Hansman Lake 650S to Metiskow 648S Hansman 240-138kV transformer

A-2009-22 Metiskow 240-138kV transformer Hansman 240-138kV transformer

A-2009-24 Hansman 240-138kV transformer Metiskow 240-138kV transformer

A-2009-7 Battle River 144-72kV 701T
Voltage below 90% at Heisler 764S, 
Bigknife Creek 843S, Mannix Mine 765S 
and Bigfoot 756S.

NOTE:   BLACK text indicates N-1 violations;
RED text indicates additional violations under Battle River N-G-1; 
BLUE text indicates additional violations under Primrose N-G-1;
MAROON text indicates additional violations under Battle River or Primrose N-G-1.

NONE

7L14 Vermilion 710S to Hill 751S

A-2009-52 7L89 Marguerite Lake 826S to La Corey 721S 

A-2009-60 7L91 Marguerite Lake 826S to Leming Lake 
715S 

A-2009-65

A-2009-20

A-2009-51 7L83 Mahihkan 837S to Leming Lake 715S 
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Figure 
Number 2012sp Contingency Overloaded Element Transmission Voltage 

Violation

A-2012-08 Base Case 7L53 Bonnyville 700S to tap (PR-out)

A-2012-10     

7L50 Battle River 757S to Buffalo 
Creek 526S

Multiple line overloads including 9L27 Cordel 
755S to Paintearth 863S  and 7L53 
Bonnyville (700S) to Irish Creek (706S)

Voltage drops more than 90% from 
nominal on the 144kV buses at Irish 
Creek 706S, Vermilion 710S, 
Vermilion tap sub.

VOLTAGE 
COLLAPSE

Bonnyville 144-72kV tie transformer

A-2012-14
6L82 Bonnyville 700S to St. Paul 
707S

6L79 Vegreville 709S to Willingdon 711S (NOTE:  With all 25kV capacitors on 
at St. Paul, no voltage violations.)

6L82 Bonnyville 700S to St. Paul 707S

Bonnyville 144-72kV tie transformer

A-2012-17 7L24 Bonnyville 700S to Grande 
Centre 846S

7L89 Marguerite Lake 826S to La Corey 
721S

A-2012-18     7L28 Ethel Lake 717S to Grande 
Centre 846S

7L89 Marguerite Lake 826S to La Corey 
721S

A-2012-20     
7L66 Leming Lake 715S to Ethel 
Lake 717S

7L89 Marguerite Lake 826S to La Corey 
721S and La Corey 721S to Bonnyville 700S

7L28 Ethel Lake 717S to Grande Centre 
846S
7L66 Leming Lake 715S to Ethel Lake 717S

Vermilion 144-72kV Tie transformer 
701T
6L06 Vermilion 710S to Kitscoty 705S

A-2012-76 7L701 Battle River 757S to Strome 
223S

7L89 Marguerite Lake 826S to La Corey 
721S

A-2012-16
749L Metiskow 648S to Edgerton 
899S

7L14 Vermilion 710S to Hill 751S

A-2012-70
9L27 Cordel 755S to Paintearth 
Creek 863S

7L53 Bonnyville 700S to Vermillion 710S

 6L82 Bonnyville 700S to St. Paul 707S

Bonnyville 144-72kV tie transformer

NOTE:   BLACK text indicates N-1 violations;
RED text indicates additional violations under Battle River N-G-1; 
BLUE text indicates additional violations under Primrose N-G-1;
MAROON text indicates additional violations under Battle River or Primrose N-G-1.

Voltage below 90% at Willingdon 711S 
and borderline at St. Paul 707S with all 
25kV capacitors on

A-2012-12
6L79 Vegreville 709S to Willingdon 
711S

NOTE:  RED lettering indicates additional violation under N-G-1
NOTE:  Italized print means new or changed from winter peak listing

A-2012-33 Vegreville 144-72kV tie 
transformer

Voltage drops more than 90% from 
nominal at at St. Paul 707S and 
Willingdon 711S

* Non-converged contingency due to voltage collapse on the 72kV network 
between Bonnyville and Vegreville affecting the towns of St. Paul 707S and 

A-2012-24
7L89 Marguerite Lake 826S to La 
Corey 721S

A-2012-79 7L14 Vermilion 710S to Hill 751S
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CENTRAL AREA STUDY
2012 SUMMER PEAK BASE CASE REVISION 7.2.1

        MON, MAR 23 2009  15:31
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Figure 
Number 2017sp Contingency Overloaded Element Transmission Voltage 

Violation

 6L82 Bonnyville 700S to St. Paul 
707S
Bonnyville 144-72kV Tie 
Transformer
6L82 Bonnyville 700S to St. Paul 
707S
Bonnyville 144-72kV Tie 
Transformer

A-2017-106 7L24 Bonnyville 700S to Grande 
Centre 846S

7L89 Marguerite Lake 826S to La 
Corey 721S

A-2017-107 7L28 Ethel Lake 717S to Grande 
Centre 846S

7L89 Marguerite Lake 826S to La 
Corey 721S and 7L89 Bonnyville 
700S to La Corey 721S

A-2017-22 7L66 Leming Lake 715S to Ethel 
Lake 717S

7L89 Marguerite Lake 826S to La 
Corey 721S
7L28 Ethel Lake 717S to Grande 
Centre 846S
7L66 Leming Lake 715S to Ethel 
Lake 717S

A-2017-95 7L53 Bonnyville 700S to Irish 
Creek  706S

Voltage drops below 90% at Irish 
Creek 706S and Vermilion 710S.  
Borderline voltages at 90% for 
Vermilion tapped sub

A-2017-12 Hill 144-72-25kV Tie Transformer Voltage collapse (below 85%) at 
Kitscoty 705S

A-2017-91 7L701 Battle River 757S to 
Strome 223S

Voltages below at 90% at 
Vegreville 709S and borderline at 
90% for Kitscoty 705S and Hill 
751S 72kV bus.

A-2017-19 7L702 Battle River 757S to 
Hardisty 377S

Tucuman 240-138kV Tie 
Transformer

A-2017-171 703L Metiskow 648S to Hardisty 
377S (Primrose G out)

Tucuman 240-138kV Tie 
Transformer

A-2017-10 749L Metiskow 648S to Edgerton 
899S

Voltages below 90% at Hill 751S 
(72kV)and Kitscoty 705S

A-2017-31 Hansman Lake 240-138kV Tie 
Transformer

Metiskow 240-138kV Tie 
Transformer

A-2017-33 Metiskow 240-138kV Tie 
Transformer

Hansman Lake 240-138kV Tie 
Transformer

A-2017-34 954L Metiskow 648S to Hansman 
Lake 650S

Hansman Lake 240-138kV Tie 
Transformer

A-2017-98 9L59 Cordel 755S to Halkirk Voltage drops below 90% on 
240kV at Battle River 757S

A-2017-47 6L82 Bonnyville 700S to St. Paul 
707S

6L79 Vegreville 709S to Willingdon 
711S

(NOTE:  With all 25kV capacitors 
on at St. Paul, no voltage 
violations.)  

NOTE:   
Hansman Lake SVC is operating to prevent voltage collapse.

NOTE:   BLACK text indicates N-1 violations;
RED text indicates additional violations under Battle River N-G-1; 
BLUE text indicates additional violations under Primrose N-G-1;
MAROON text indicates additional violations under Battle River or Primrose N-G-1.

Voltage collapse (below 85%) at  
Willingdon 711S.  Voltage below 
90% at St. Paul 707S

NOTE:  RED lettering indicates additional violation under N-G-1
NOTE:  Italized print means new or changed from winter peak listing.

For many 240kV contingencies (e.g. 9L20 Cordel to Nevis and Cordel to Halkirk, etc.) the future Hansman Lake 

Voltage collapse (below 85%) at  
Willingdon 711S.  Voltage below 
90% at St. Paul 707S

A-2017-27 7L89 Marguerite Lake 826S to La 
Corey 721S

A-2017-13 Vegreville 144-72kV tie 
transformer

A-2017-9 6L79 Vegreville 709S to 
Willingdon 711S
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