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Table A-1a: Historical Winter Peak Substation Loads

Historical Winter Peak Substation Loads

Area Substation 2004 2005 2006 2007 2008
Bigfoot 756S 6.1 6.0 6.5 6.3 6.3
Battle River757S 0.0 0.0 11.9 0.0 0.0
Heisler 764S 10.0 10.1 9.9 9.0 8.6
Alliance/Battle River (36) |Mannix Mine 765S 1.2 1.1 1.1 1.1 1.0
Bigknife Creek 843S 0.1 0.1 0.0 0.1 0.6
Paintearth 863S 25.5 25.8 25.2 19.9 21.9
Total Area 36 42.9 43.0 54.7 36.4 38.5
Castor 759S 4.0 5.5 4.9 5.0 4.9
Delburne 760S 4.9 5.1 5.3 5.7 5.8
Hanna 763S 6.4 6.3 6.9 6.6 6.7
Nevis 766S 11.2 11.1 12.0 11.7 16.3
Oyen 767S 7.5 7.6 7.8 8.6 8.6
Rowley 768S 5.7 8.4 7.8 6.2 6.9
Stettler 769S 10.3 10.7 11.4 11.7 12.4
Three Hills 770S 23.1 26.1 27.4 27.4 26.8
Veteran 771S 8.1 10.4 7.9 11.2 10.8
Hanna (42) Youngstown 772S 2.8 2.4 2.6 3.1 2.6
Coronation 773S 5.5 6.1 6.5 7.7 8.6
Monitor 774S 16.7 15.4 16.6 21.1 20.3
Richdale 776S 2.0 4.8 5.3 5.2 5.0
Big Valley 778S 5.4 6.7 4.4 5.7 6.8
Michichi Creek 802S 26.6 29.4 29.4 30.6 30.8
Marion Lake 873S 7.4 7.0 7.2 7.4 7.6
Ribstone Creek 892S 0.0 5.0 5.4 5.2 4.9
Youngstown Express 4.9 5.4 5.4 5.3 5.1
Total Area 42 152.5 173.6 174.0 185.3 191.1
Anderson 801S 6.2 6.3 7.0 7.0 6.7
Bullpound 803S 13.5 13.1 12.1 9.1 14.2
Sheerness (43) Wintering Hills 804S 7.8 6.5 7.5 7.1 6.7
Sheerness 807S 25.9 19.7 23.2 0.0 0.0
Total Area 43 53.4 45.6 49.8 23.2 27.6
Sedgewick 137S 14.8 18.0 13.1 14.3 16.2
Jarrow 252S 4.0 5.4 7.0 4.4 5.4
Rosyth 296S 20.0 20.7 20.9 19.8 20.1
HRT Express 329S 5.6 6.7 6.5 6.4 6.1
Wainwright (32) Hardisty 377S 18.0 18.0 18.5 18.3 18.2
Wainwright 51S 23.5 24.3 26.4 25.6 24.4
Buffalo Creek 526S 14.5 14.2 14.8 14.4 16.4
Cochin Pipeline 968S 1.7 1.0 0.7 0.4 0.5
Total Area 32 101.9 108.3 107.8 103.6 107.3
Hughenden 213S 15.6 15.4 15.5 15.2 14.4
Sunken Lake 221S 12.6 18.3 17.1 18.6 17.9
Killarney Lake 267S 24.9 25.4 25.3 25.1 26.5
Provost (37) Hayter 277S 26.1 26.7 32.1 30.0 28.5
Provost 545S 22.1 21.7 28.7 20.7 26.0
Metiskow 648S 12.2 12.0 21.3 12.0 10.6
Edgerton 899S 8.1 9.6 8.1 8.5 8.8
Total Area 37 121.6 129.2 148.2 130.1 132.8
Total of All Areas 472.3 499.8 534.5 478.5 497.2




Table A-1b: Historical Summer Peak Substation Loads

Historical Summer Peak Substation Loads

Area Substation 2004 2005 2006 2007 2008
Bigfoot 756S 5.8 5.9 5.7 6.1 5.7
Battle River757S 10.7 0.0 11.9 0.0 0.0
Heisler 764S 9.7 9.1 8.6 8.0 7.2
Alliance/Battle River (36) |Mannix Mine 765S 0.9 0.8 0.9 0.9 0.8
Bigknife Creek 843S 2.0 2.0 2.0 2.0 2.0
Paintearth 863S 25.2 30.0 26.5 22.4 21.8
Total Area 36 54.3 47.8 55.6 39.4 37.4
Castor 759S 3.8 3.4 4.6 4.8 3.8
Delburne 760S 4.7 4.5 4.4 4.0 4.1
Hanna 763S 5.1 5.0 5.5 5.5 5.4
Nevis 766S 9.9 9.9 10.6 10.5 10.4
Oyen 767S 7.1 7.0 7.0 7.2 6.4
Rowley 768S 5.6 5.7 6.2 6.2 6.4
Stettler 769S 9.4 10.3 10.5 11.3 11.1
Three Hills 770S 19.9 20.8 24.0 25.2 23.1
Veteran 771S 8.0 8.5 11.7 10.8 8.0
Hanna (42) Youngstown 772S 2.5 1.5 3.3 1.9 1.9
Coronation 773S 5.0 5.6 6.0 5.5 6.2
Monitor 774S 17.3 19.4 18.1 17.2 18.6
Richdale 776S 4.5 3.7 5.0 4.0 2.7
Big Valley 778S 4.7 4.1 3.8 4.8 4.6
Michichi Creek 802S 23.9 25.5 30.2 32.5 30.5
Marion Lake 873S 6.0 5.7 6.2 5.5 6.0
Ribstone Creek 892S 0.0 5.4 5.3 5.4 5.0
Youngstown Express 4.0 5.4 5.4 5.3 5.3
Total Area 42 141.3 151.3 | 167.6 167.8 159.6
Anderson 801S 5.3 5.1 6.2 6.0 5.9
Bullpound 803S 15.6 16.0 17.3 22.7 17.3
Sheerness (43) Wintering Hills 804S 6.0 6.2 6.2 7.2 6.8
Sheerness 807S 0.0 16.3 21.7 0.0 0.0
Total Area 43 27.0 43.6 51.4 36.0 29.9
Sedgewick 137S 19.1 14.0 16.0 12.7 12.8
Jarrow 252S 4.8 5.4 6.7 4.6 4.8
Rosyth 296S 17.7 15.2 21.1 19.2 18.5
HRT Express 329S 5.0 6.9 6.7 6.5 6.5
Wainwright (32) Hardisty 377S 16.7 16.7 17.6 16.8 175
Wainwright 51S 21.3 21.7 23.2 23.3 21.6
Buffalo Creek 526S 12.7 12.8 13.5 12.7 12.7
Cochin Pipeline 968S 1.9 1.3 0.7 0.6 0.5
Total Area 32 99.3 94.1 105.6 96.4 94.9
Hughenden 213S 15.6 14.3 14.6 14.1 13.6
Sunken Lake 221S 12.8 11.4 15.6 15.0 16.3
Killarney Lake 267S 22.8 23.2 23.2 23.1 24.3
Hayter 277S 31.2 25.1 26.0 28.9 27.4
Provost (37) Provost 5455 202 | 199 | 297 | 189 | 194
Metiskow 648S 10.9 10.9 10.9 10.3 9.7
Edgerton 899S 6.7 6.4 7.2 7.8 6.9
Total Area 37 120.3 | 111.2 | 127.1 | 118.2 | 117.6
Total of All Areas 442.1 | 448.0 | 507.2 457.7 439.4




2009 Load Flow Diagrams
Load Adequacy: Winter Peak 2009 Bat River #5 off
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Figure 2009WP-02: 7L702/702L Battle River 757S to Hardisty 377S A-8
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Figure 2009WP-07: 802S701T at Michichi Creek 802S

A-13




1491

BAT. RV7 1490 72 892 483
152 n TUCUMAN?
RED DEE4 1048 JAROWTP o3 JARROWT  g) 5 WAINTP? -35.2
187.0 912L 1337 010 1197 015 7L50 1547 o6 73 236
-65.1 1402 78 1401 130.1 HARDIST? sw
- - SEDGEWI7 576
1028 1427 S| 75.8 ® 7L702/702L -53.1 215 || 27
. 3o
2466 NEVIS 4 <8 1.2 1028 1499 15.1 35
L ] y CORDEL 4 814
- 1.039 313 1419 . sw 1012 KILRY TP
= @220 2495 9L20 -120.6 ) }— 139.6 [ ———]
8 -45.9 < |o 1.009
3 HElsLers 1496 1497 é:?Rj;: o1 g |7 102
#
© 1500 BAT# 384 @ BAT % D 00 139.5 .
282R] o0 75 060 osr METIS644
0.9 17.3 223 253.6 649
’ HANSMAN7 1.046
03 1495 1489 122.1 9L953/9L53 1206 251.0
oo 1.078 1500 BAT# 0.0 BATRVE0 g g9 -154 1403 76 || 104.8
gl 188 N4 g — PAINTRT4
1432 282R (00 00 ) 072 1105 871 9L948/948L  -86.1 || 79  954L N
‘ 120 DELB JCT 1492 17.3 2574 121 || 101 9127 U177 81 74 gl 2o
1 BAT. RV8 1054 648 METIS647 T |7 R |w
= 66 58 AT 360 U 253.0 HANSMANS = |
1.057
= — — 757S701T Los7 oo 102
ale 1050 & 6L05 3 % 101§ sls X
a7 e B P 35 18 1.046
214 214 U oos 202 251.0
W - 21 151.0
0.4 6L02 0.4 14.6 3851
-10.8
B 205 1498 52.1
8 BIGFpOTE| Ty
P
© oY S P 1.029
141.9
© ~le
— < |o
-
™~ <
jaed N
W S 2 1477 N
© 9 RIBSTON1 =
0 > 46
1433 @@ (a
3HILLST? |2 2.1
716 1470
1.043 1439 == 7L79 VETERAN7
144.0 STETTLES N |¢ 108 KPS1 10.9 || -155
r ) |
o | 1.021 1407 Q 5.2 0.098 45 230 7L79
@ | 704 6L17TAP 137.8 ~~
fffg -22.0 1404
CASTOR 8
=1 Q un e g% 23
6L17 »s.sﬂ 55 B Lo12 MONITORTR! [ o> R kS [ZA R
012 1 )
434 s 19 15 1396 7, Te [ 1031
HILLS8 = 16.5 1058 S |w < |6 1422
134 73.0
1.056 1.058
0 112 o
g 72.9 BlovaLes |2 73.0
~ — g
© 1.011
AL a8 69.8 @ =
1406 =1
SULLV LK | ©
N
1448 -16.1
6.7
et } = s
-9. CORO JCT
3 1.029
6.4 6L12 62 6.2
0.6 @ = ) 106 B 142.0
< K
N 0.2 o8 U og | 1459 17459
1445 o7 726 723 Kspg
16.1 19445 ROWLEY 8 34 :
6 .9 ROWLEY 9 a7 W L i
33 49 74.0 39
16.1
sw 1408
46 = ( HANNA 8 s |2
- —
19408 9.3 6L15 1478 1476 ~ 1474
1920 HANNA 9 | [ RICHDALS YOUNGST8 OYEN 7
1449 Q adloo|s 1.033 1475 9.8
MICH. C8 18 @ [~ | 713 1479 OYEN 8
8.2 5.7 AEC TAP 49
> [ — En 6L09 609 o0 |
1 31 1484 -
54 ANDERSO4 0.9 081 503 767S701T,
802S701T 5.6 11338 19476 . i
YOUNGST9 3 -
38 6L56 7.9 <} < ) ots
! Xy ~ 140.2
-35.3 %20_21 1453
51 1 KSP_TAP
17.7
u 1024 53 &'7;’4542
1455 &2 706 13 3
g <9 52.0 = P
=
1932
1460 07 -31.3 i3
WINT HI7
7L85 15
358 1.024
0.4 o1 1413 o
éﬂﬁpom EMPLIQTP & |o
r )
-44.4 44.9 [— 511 5 260 NS b %2?235
WARE JCT JENNER 4 262 - -
42 7L85 30 || 04 n n DOME EM4 ¥
sw ( _ 161.9 -160.0 | | 131.3 -129.9 [ 267
K DOME EM7
86 5.2 8 9.2 9511 12|82 951 677 6.9 O =
32 6.2 8 CYPRES2 -60.8 2
' os8 - B it 162.1 -160.3 || 136.0 1346 || 311 -310 -14.2
146.1 1.073 24 < 9.2 9441 11 |[-88 945. 50 |[ 220  -231 a5
148.1 1,037 U 2.0
259 U 1.057
78.0 1.068 253.6
246 256.2 o4
CYPRES1
HANNA AREA TRANSMISSION DEVELOPMENT 1078 g S8
2009 WINTER PEAK BASE CASE - BATTLE RIVER #5 O0OS 287 | 14259 259 ||sw |
MON, APR 27 2009 15:03 516 || 131 129 ([ 00 \(
©
o @ [~ u
Bus - VOLTAGE (KV/PU, 430 S|a N ~ | @ 144 U 1.034
Broncho AR ) Warooks % |83 |5 RIS U 1.039 1427
Equipment - MW/MVAR C ] %5[%5; 143.3
1.069 .
1.1000V0.950UV 256.5

KV: <=34.500 <=72.000 <=144.000 <=240.000 <=500.000 >500.000

Figure 2009WP-08: 9L80 Battle River 757S to Cordel 755S
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Figure 2009WP-10: 760L Amoco Empress 163S to Empress Liquids 164S A-16
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Figure 2009WP-11:

760L Empress Liquids 164S Tap to Bindloss 914S Tap (Keystone 4)
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Figure 2009WP-12: 9L59 Anderson 801S to Cordel 755S A-18
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Figure 2009WP-13: 6L03 Battle River 757S to Sullivan Lake 775S A-19
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Figure 2009WP-14: 6L31 Nevis 766S to Stettler 769S and Delburne 760S A-20
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Figure 2009WP-15: 656 Hanna 763S to Michichi Creek 802S A-21
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Figure 2009WP-16: 6L02 Battle River 757S to Mannix Mine 765S A-22




2009 Load Flow Diagrams

Wind Integration: Winter Peak 2009 Bat River #5 off, 175
MW Wind
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2012 Load Flow Diagrams
Load Adequacy: Winter Peak 2012 Bat River #5 off
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Figure 2012WP-LD-01: 91912 Nevis 766S to Red Deer 63S A-44
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Figure 2012WP-LD-03: 944L Jenner 275S to Ware Junction 132S A-46
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Figure 2012WP-LD-05: 6L03 Battle River 757S to Castor 759S Tap A-48




483
TCE_H1

-83.6 704L 83.7 [ 97987
NILREM 7
78 73 -11.6 2433118 || 005 a
SEDGEWI7 449 702 -434 HARDIST?
0 250 [CE-L2 -0.0 90.6 23,701 1
152 < 8.2 1033 Q PFE-
RED DEE4 g|° 1499 1425 12250 w 02 — 9
i CORDEL 4 TCE_L1 -
142.7 9L912/912L 9L20 § -98.1 ‘ 25.0 - ‘F‘ (
29.4 S 182 - 12.2273 T e
! 1427 KEYSTN_2 Al
%5015'3 g i E éi\ﬁ'?ng NILREM 4 108.6 H3 E
y - -108.
1422 2 2|3 BAT #5. 0.0 113
NEVIS 4 |3 8 (¥ @4._54[% 106
0.1 -108.6
1,031 -
1.049 1491 216 ésozsi
2517 1400 BAT. RV7 106 U
HEISLERS n 2433 9L953/953L -238.5 649 s
1496 631 HansMan7 429
1073 1600 PAT# %1481 1489 8.6 -46 || 953L 208
148.1 04 BAT RV80 1403 87
1423 1488 67.2R 201 || 101 191 PANTRTA ! oor 19 METIS644
NEVIS 7 MANNIX 8 y
‘ﬁ%ﬂ 1495 6% Losp 632|278 OL27 [| 1033  9L948/948L  2*%* 1807 || 1015 954L 1031
8 BAT #3
0.3 S 1401 160.0 148.2 2522 -3.0 -16.0 648 109 || -2.9
© BIGKNF8 o | o 97501 HANSMAN9
3|3 67.2R -41.9 HALKIRK_W1 1.044
2505 74
101 1402 1087 METIS647
36 (BAT.RVE 9L59 40.9 13.1 1.033
1.049 B} 71.051 e 1426
: 0.0 || - @ . ; .
724 b 6LAOS % gg3  6LOS 25 o 3 2521 |5
2 747 35 hd ! 1.056 1477 4
] -3. 88991 RIBSTON1 ETIS649
2535
1430 12,0 12,0 KEYST7P1 e
@ DELBURNS -
4 9.0 9.0 1,004
2|5 ;99; 6L02 24.7 1o 16.3 = B
55602 111 -85
GHOST PI u E
—————— — 8.7 1.083 209
o |~ 1042 « %7 102 | o
< |6 1438 ) 1.080 ~ S
2 745 1.010 = N
139.4 1470 o
K3 - a1o VETERANT =
14 -
< e MARION 8 Toa
= .
~ { ™ o q
S 7.4 5
6L02 = 1> © Jpur - 3
39 e . b
1433 g e 39 ) 1019 p
3HILLS7 Al 4.1 > 140.6
o 1033
1.035 1439 Sle ol 71. . ’ O
42.8 STETTLES Aol R 1471 ole Hla |3 = e
C ) 1407 vonTorR? = |3 %|d2s g F|Y
[~ 1022 . | |
5 102 6L17TAP
1.049
1447 ® ® 236 1404
CASTOR 8
9.8
<
3% [
gl 3
] 1.072
=~ o 176 s
7
& 1072
3 74.0 1=
42 o ]
BIG VALSY ™ ~
 — S
S
© © 1406
o SULLY LK
1448
MICH. C7 -17.2
o S 1466 1465
11 COROJCT ~ CORONAT8
136 =
5 | sw || 68 6L12 67 H 67 67
33 @ ) B
[ 107 |[02 08 H 08 0.6
1445 89993
1.060 1.055
17.9 19445 ROWLEY 8 103 731 728 KYSTP3T3
57 ROWLEY 9 28 502
Lok 02 24.4
17.9 261
57 B sw 1408 9LA98
= HANNA 8
19408 -9.9 6L15 1478 1476
%’%S HANNA 9 |1 RICHDAL8 YOUNGST8
sw ( 11 o
—‘ 1449 6L22 Q ~ 1032
-10.0 MicL. c8 22 4 72
34 11 6109
14.8 sw
F— 14 6L09 609 18
5.4
1484
6L56 ANDERSO4 19476
- r 3598 YOUNGST9
065 o || 27 Q
; ! . 32
643 735 7.9 oL
111 -388.9 389.2 408.0 sw
19485 1485 - ) }7
U oss 45 ANDERSOD ANDERSON 24.7 256 97.9R 26U o
144.0 o 26.1
] 0.8 89.4 1486
] ! - SHEER 24
= 1016 -388.9 389.2 408.0
836 || 32
{ 210 218 94.1R
425 008
1460 : 1442
WINT HI7 1518 911 2|2
1463 oo
66.1 BULLPON7 EMPLIQTP |
r )
101 815 o [w 1.046
| 25 il 1443
737 7L85 751 || 71 WARE JCT 260 262 -
| _ JENNER 4 DOME EM4
Sw I n n —
= ( o 951L 1214 || 812 951L -80.6 3
K =g °
§ 209 || 22 677 218 DOME EM7
6.4 pad CYPRESS1 -93.6
1.062 1.076 30 B @ N 1453
1465 ies 9441 -121.4 || 78.9 945L -78.4 -123.1 T
1038 209 || 33 221 0.6 L
26.0 1.050
U 2519
1.062
255.0 00 674
90200 (: F——1 CYPRESS2
o WL -9.6R 835 -
= 118.0
o
> o0R 95.0 0111793 sw |
HANNA AREA TRANSMISSION DEVELOPMENT - @ 0.0L 835 || 50 0.0 \(
2012 WINTER PEAK BASE CASE REV 7.2 - WITH SVCS 830 o0oKa 5 sw || 1180 -117.1 o1 1047
Bus - VOLTAGE MON, APR 27 2009 18:02 I o8 144.4
. {KVPU) f ) 1.050 144.6
Branch - MW/MVAR 1.070 - -

Equipment - MWIMVAR 256.9 252.0 252.0

1.1000V0.950UV
KV: <=34.500 <=72.000 <=144.000 <=240.000 <=500.000 >500.000

Figure 2012WP-LD-06: 6L56 Hanna 763S to Michichi Creek 802S A-49
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Figure 2012WP-LD-07: 6L09 Hanna 763S to Richdale 776S A-50
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Figure 2012WP-LD-08: 7L224 Hansman Lake 650S to Monitor 774S A-51
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