Southern Alberta Transmission Reinforcement Needs Identification Document

APPENDIX E  TRANSIENT STABILITY ANALYSIS

Alberta Electric System Operator
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Stability Plots Reference Table

Substation Name | POI 240 kV Bus Wind Farm 600 V Bus DVAR Bus Number
Number Number (V82 model only)
Goose lake 54367 102, 104, 106, 108 101, 103, 105, 107
Peigan 54165 202, 204 201, 203
Sub F 92226 302, 304, 306 301, 303, 305, 307
Sub G 92227 402, 404 401, 403
Vulcan 93165 502 501
Sub A 92221 602, 604, 606 601, 603, 605
Sub B 92222 702, 704, 706 701, 703, 705
Sub C 92223 802, 804 801, 803
Sub D 92224 902, 904, 906, 908 901, 903, 905, 907
Medicine Hat 2 92234 1002, 1004 1001, 1003
Cypress 54677 1102, 1104 1101, 1103
WR 90200 1202 1201
Anderson 55484 1302, 1304 1301, 1303
Red dee 54152 1402, 1404 1401, 1403




Category B Fault Analysis Results

Category B fault analysis was performed for Alternative 1A. Category B faults are
defined as three-phase faults of a transmission line or transformer with normal clearing
time. Figures E-1 E-2 and E-3 ow the locations where the Category B faults were
applied to the system. Table E-1 marizes the fault descriptions and results for the
Category B fault analysis. Specific transient simulation plots for Category B
contingencies can be found in Appendix E.
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FIGURE E-2

CATEGORY B FAULT LOCATIONS - NORTHWESTERN PART OF THE SOUTH
SYSTEM
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TABLE E-1

STABILITY RESULTS FOR CATEGORY B FAULTS

V82 AND GE1.5 TURBINE

Case
ID Description Observations

3ph fault at Gooselake 240kV line to Crowsnest System stable

B01™ | 5 cycles: trip Gooselake CB on Gooselake - Crowsnest line Good voltage recovery
6 cycles: trip Crowsnest CB on Gooselake - Crowsnest line No load shedding
3ph fault at Crowsnest 240kV line to Gooselake System stable

B02 5 cycles: trip Crowsnest CB on Crowsnest - Gooselake line Good voltage recovery
6 cycles: trip Gooselake CB on Crowsnest - Gooselake line No load shedding
3ph fault at Gooselake 240kV line to Peigan System stable

BO3 5 cycles: trip Gooselake CB on Gooselake - Peigan line Good voltage recovery
6 cycles: trip Peigan CB on Gooselake - Peigan line No load shedding
3ph fault at Peigan 240kV line to Gooselake System stable

B04" | 5 cycles: trip Peigan CB on Peigan - Gooselake line Good voltage recovery
6 cycles: trip Gooselake CB on Peigan - Gooselake line No load shedding
3ph fault at Gooselake 240kV line to SubA System stable

B0O5 5 cycles: trip Gooselake CB on Gooselake - SubA line Good voltage recovery
6 cycles: trip SubA CB on Gooselake - SubA line No load shedding
3ph fault at SubA 240kV line to Gooselake System stable

B0O6 5 cycles: trip SubA CB on SubA - Gooselake line Good voltage recovery
6 cycles: trip Gooselake CB on SubA - Gooselake line No load shedding
3ph fault at Crowsnest transformer System stable

BO7 5 cycles: trip Crowsnest CB on transformer Good voltage recovery

No load shedding

3ph fault at Peigan transformer System stable

BO8 5 cycles: trip Peigan CB on transformer Good voltage recovery

No load shedding

3ph fault at Peigan 240kV line to N_Leth System stable

B09 5 cycles: trip Peigan CB on Peigan - N_Leth line Good voltage recovery
6 cycles: trip N_Leth CB on Peigan - N_Leth line No load shedding
3ph fault at N_Leth 240kV line to Peigan System stable

B10" | 5 cycles: trip N_Leth CB on N_Leth - Peigan line Good voltage recovery
6 cycles: trip Peigan CB on N_Leth - Peigan line No load shedding
3ph fault at Peigan 240kV line to Dewin System stable

B11l 5 cycles: trip Peigan CB on Peigan - Dewin line Good voltage recovery
6 cycles: trip Dewin CB on Peigan - Dewin line No load shedding
3ph fault at Dewin 240kV line to Peigan System stable

B12" | 5 cycles: trip Dewin CB on Dewin - Peigan line Good voltage recovery

6 cycles: trip Peigan CB on Dewin - Peigan line

No load shedding

* Stability simulation plots for V82 machine are included in Appendix E.

** Stability simulation plots for V82 and GE machines are included in Appendix E.




TABLE E-1

STABILITY RESULTS FOR CATEGORY B FAULTS

V82 AND GE1.5 TURBINE

Case
ID Description Observations

3ph fault at Peigan 240kV line to Vulcan System stable

B13" | 5 cycles: trip Peigan CB on Peigan - Vulcan line Good voltage recovery
6 cycles: trip Vulcan CB on Peigan - Vulcan line No load shedding
3ph fault at Vulcan 240kV line to Peigan System stable

B14 | 5 cycles: trip Vulcan CB on Vulcan - Peigan line Good voltage recovery
6 cycles: trip Peigan CB on Vulcan - Peigan line No load shedding
3ph fault at N_Leth 240kV line to SubF System stable

B15 | 5cycles: trip N_Leth CB on N_Leth - SubF line Good voltage recovery
6 cycles: trip SUbF CB on N_Leth - SubF line No load shedding
3ph fault at N_Leth 240kV line to Matl System stable

B16 | 5 cycles: trip N_Leth CB on N_Leth - Matl line Good voltage recovery
6 cycles: trip Matl CB on N_Leth - Matl line No load shedding
3ph fault at N_Leth transformer System stable

B17 | 5cycles: trip N_Leth CB on transformer Good voltage recovery

No load shedding

3ph fault at Vulcan 240kV line to Dewin System stable

B18" | 5 cycles: trip Vulcan CB on Vulcan - Dewin line Good voltage recovery
6 cycles: trip Dewin CB on Vulcan - Dewin line No load shedding
3ph fault at Dewin 240kV line to Vulcan System stable

B19 | 5 cycles: trip Dewin CB on Dewin - Vulcan line Good voltage recovery
6 cycles: trip Vulcan CB on Dewin - Vulcan line No load shedding
3ph fault at SubF 240kV line to Milo System stable

B20 | 5 cycles: trip SubF CB on SubF - Milo line Good voltage recovery
6 cycles: trip Milo CB on SubF - Milo line No load shedding
3ph fault at Milo 240kV line to SubF System stable

B21" | 5 cycles: trip Milo CB on Milo - SubF line Good voltage recovery
6 cycles: trip SubF CB on Milo - SubF line No load shedding
3ph fault at SubF 240kV line to Milo System stable

B22 | 5 cycles: trip SubF CB on SubF - Milo line Good voltage recovery
6 cycles: trip Milo CB on SubF - Milo line No load shedding
3ph fault at Milo 240kV line to SubF System stable

B23 | 5 cycles: trip Milo CB on Milo - SubF line Good voltage recovery
6 cycles: trip SubF CB on Milo - SubF line No load shedding
3ph fault at SubF 240kV line to N_Leth System stable

B24" | 5 cycles: trip SubF CB on SubF - N_Leth line Good voltage recovery

6 cycles: trip N_Leth CB on SubF - N_Leth line

No load shedding

* Stability simulation plots for V82 machine are included in Appendix E.

** Stability simulation plots for V82 and GE machines are included in Appendix E.




TABLE E-1

STABILITY RESULTS FOR CATEGORY B FAULTS

V82 AND GE1.5 TURBINE

Case
ID Description Observations

3ph fault at SubF 240kV line to Matl System stable

B25 | 5 cycles: trip SubF CB on SubF - Matl line Good voltage recovery
6 cycles: trip Matl CB on SubF - Matl line No load shedding
3ph fault at Matl 240kV line to SubF System stable

B26 | 5 cycles: trip Matl CB on Matl - SubF line Good voltage recovery
6 cycles: trip SubF CB on Matl - SubF line No load shedding
3ph fault at Milo 240kV line to WBrook System stable

B27" | 5 cycles: trip Milo CB on Milo - WBrook line Good voltage recovery
6 cycles: trip WBrook CB on Milo - WBrook line No load shedding
3ph fault at WBrook 240kV line to Milo System stable

B28 | 5 cycles: trip WBrook CB on WBrook - Milo line Good voltage recovery
6 cycles: trip Milo CB on WBrook - Milo line No load shedding
3ph fault at Milo 240kV line to SubG System stable

B29 | 5 cycles: trip Milo CB on Milo - SubG line Good voltage recovery
6 cycles: trip SubG CB on Milo - SubG line No load shedding
3ph fault at SubG 240kV line to Milo System stable

B30 | 5 cycles: trip SubG CB on SubG - Milo line Good voltage recovery
6 cycles: trip Milo CB on SubG - Milo line No load shedding
3ph fault at SubG 240kV line to Langdon System stable

B31 | 5 cycles: trip SubG CB on SubG - Langdon line Good voltage recovery
6 cycles: trip Langdon CB on SubG - Langdon line No load shedding
3ph fault at Langdon 240kV line to SubG System stable

B32 | 5 cycles: trip Langdon CB on Langdon - SubG line Good voltage recovery
6 cycles: trip SubG CB on Langdon - SubG line No load shedding
3ph fault at Langdon 240kV line to Jannet System stable

B33 5 cycles: trip Langdon CB on Langdon - Jannet line Good voltage recovery
6 cycles: trip Jannet CB on Langdon - Jannet line No load shedding
3ph fault at Langdon transformer System stable

B34 | 5 cycles: trip Langdon CB on transformer Good voltage recovery

No load shedding

3ph fault at Langdon 240kV line to Ware_Junction System stable

B35 |5 cycles: trip Langdon CB on Langdon - Ware_Junction line Good voltage recovery
6 cycles: trip Ware_Junction CB on Langdon - Ware_Junction | No load shedding
3ph fault at Dewin transformer System stable

B36 | 5 cycles: trip Dewin CB on transformer Good voltage recovery

No load shedding

* Stability simulation plots for V82 machine are included in Appendix E.

** Stability simulation plots for V82 and GE machines are included in Appendix E.




TABLE E-1

STABILITY RESULTS FOR CATEGORY B FAULTS

V82 AND GE1.5 TURBINE

Case
ID Description Observations

3ph fault at Dewin 240kV line to Enmax System stable

B37 | 5 cycles: trip Dewin CB on Dewin - Enmax line Good voltage recovery
6 cycles: trip Enmax CB on Dewin - Enmax line No load shedding
3ph fault at Dewin 240kV line to Sarcee System stable

B38 | 5 cycles: trip Dewin CB on Dewin - Sarcee line Good voltage recovery
6 cycles: trip Sarcee CB on Dewin - Sarcee line No load shedding
3ph fault at SubA 240kV line to SubB System stable

B39 | 5 cycles: trip SubA CB on SubA - SubB line Good voltage recovery
6 cycles: trip SubB CB on SubA - SubB line No load shedding
3ph fault at SubB 240KV line to SubA System stable

B40 | 5 cycles: trip SubB CB on SubB - SubA line Good voltage recovery
6 cycles: trip SubA CB on SubB - SubA line No load shedding
3ph fault at SubB 240KV line to SubC System stable

B41 | 5 cycles: trip SubB CB on SubB - SubC line Good voltage recovery
6 cycles: trip SubC CB on SubB - SubC line No load shedding
3ph fault at SubC 240kV line to SubB System stable

B42" | 5 cycles: trip SubC CB on SubC - SubB line Good voltage recovery
6 cycles: trip SubB CB on SubC - SubB line No load shedding
3ph fault at SubC 240kV line to Matl System stable

B43 | 5 cycles: trip SubC CB on SubC - Matl line Good voltage recovery
6 cycles: trip Matl CB on SubC - Matl line No load shedding
3ph fault at Matl 240kV line to SubC System stable

B44" | 5 cycles: trip Matl CB on Matl - SubC line Good voltage recovery
6 cycles: trip SubC CB on Matl - SubC line No load shedding
3ph fault at SubC 240kV line to SubD System stable

B45 | 5 cycles: trip SubC CB on SubC - SubD line Good voltage recovery
6 cycles: trip SubD CB on SubC - SubD line No load shedding
3ph fault at SubD 240kV line to SubC System stable

B46 | 5 cycles: trip SubD CB on SubD - SubC line Good voltage recovery
6 cycles: trip SubC CB on SubD - SubC line No load shedding
3ph fault at SubD 240kV line to Med_Hat System stable

B47" | 5 cycles: trip SubD CB on SubD - Med_Hat line Good voltage recovery
6 cycles: trip Med_Hat CB on SubD - Med_Hat line No load shedding
3ph fault at Med_Hat 240kV line to SubD System stable

B48 | 5 cycles: trip Med_Hat CB on Med_Hat - SubD line Good voltage recovery

6 cycles: trip SubD CB on Med_ Hat - SubD line

No load shedding

* Stability simulation plots for V82 machine are included in Appendix E.

** Stability simulation plots for V82 and GE machines are included in Appendix E.




TABLE E-1

STABILITY RESULTS FOR CATEGORY B FAULTS

V82 AND GE1.5 TURBINE

Case
ID Description Observations

3ph fault at Matl 240kV line to N_Leth System stable

B49 | 5 cycles: trip Matl CB on Matl - N_Leth line Good voltage recovery
6 cycles: trip N_Leth CB on Matl - N_Leth line No load shedding
3ph fault at Med_Hat 240kV line to WBrook System stable

B50" | 5 cycles: trip Med_Hat CB on Med_Hat - WBrook line Good voltage recovery
6 cycles: trip WBrook CB on Med_Hat - WBrook line No load shedding
3ph fault at WBrook 240KV line to Med_Hat System stable

B51" | 5 cycles: trip WBrook CB on WBrook - Med_Hat line Good voltage recovery
6 cycles: trip Med_Hat CB on WBrook - Med_Hat line No load shedding
3ph fault at WBrook 240kV line to Ware_Junction System stable

B52 5 cycles: trip WBrook CB on WBrook - Ware_Junction line Good voltage recovery
6 cycles: trip Ware_Junction CB on WBrook - Ware_Junction | No load shedding
3ph fault at Cypress 240kV line to Dome_Empress System stable

B53 5 cycles: trip Cypress CB on Cypress - Dome_Empress line Good voltage recovery
6 cycles: trip Dome_Empress CB on Cypress - No load shedding
3ph fault at Dome_Empress 240kV line to Cypress System stable

B54 5 cycles: trip Dome_Empress CB on Dome_Empress - Good voltage recovery
6 cycles: trip Cypress CB on Dome_Empress - Cypress line No load shedding
3ph fault at WBrook transformer System stable

B55 | 5 cycles: trip WBrook CB on transformer Good voltage recovery

No load shedding

3ph fault at Cypress 240kV line to Jenner System stable

B56 | 5 cycles: trip Cypress CB on Cypress - Jenner line Good voltage recovery
6 cycles: trip Jenner CB on Cypress - Jenner line No load shedding
3ph fault at Jenner 240kV line to Cypress System stable

B57 | 5 cycles: trip Jenner CB on Jenner - Cypress line Good voltage recovery
6 cycles: trip Cypress CB on Jenner - Cypress line No load shedding
3ph fault at Cypress 240kV line to WR System stable

B58 5 cycles: trip Cypress CB on Cypress - WR line; trip WR Good voltage recovery
6 cycles: trip WR CB on Cypress - WR line No load shedding
3ph fault at WR 240KV line to Cypress System stable

B59 | 5 cycles: trip WR CB on WR - Cypress line; trip WR Good voltage recovery
6 cycles: trip Cypress CB on WR - Cypress line No load shedding
3ph fault at Cypress transformer System stable

B60 | 5 cycles: trip Cypress CB on transformer Good voltage recovery

No load shedding

* Stability simulation plots for V82 machine are included in Appendix E.

** Stability simulation plots for V82 and GE machines are included in Appendix E.




TABLE E-1

STABILITY RESULTS FOR CATEGORY B FAULTS

V82 AND GE1.5 TURBINE

5 cycles: trip Crowsnest CB on Cranbook - Crowsnest line

Case
ID Description Observations

3ph fault at Langdon 500kV line to Genesee System stable

B61" |4 cycles: trip Langdon CB on Langdon - Genesee line Good voltage recovery
5 cycles: trip Genesee CB on Langdon - Genesee line No load shedding
3ph fault at Genesee 500kV line to Langdon System stable

B62 4 cycles: trip Genesee CB on Genesee - Langdon line Good voltage recovery
5 cycles: trip Langdon CB on Genesee - Langdon line No load shedding
3ph fault at Crowsnest 500kV line to Cranbook System stable

B63" |4 cycles: trip Crowsnest CB on Crowsnest - Cranbook line Good voltage recovery
5 cycles: trip Cranbook CB on Crowsnest - Cranbook line No load shedding
3ph fault at Cranbook 500kV line to Crowsnest System stable

B64 4 cycles: trip Cranbook CB on Cranbook - Crowsnest line Good voltage recovery

No load shedding

* Stability simulation plots for V82 machine are included in Appendix E.

** Stability simulation plots for V82 and GE machines are included in Appendix E.
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