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1.0  Executive Summary

The goal of this report is to provide information and insight into NorthWestern Energy’s
(NWE) 2009 Electric Distribution and Transmission System reliability indices for the
Montana region, per the guidelines outlined within the Administrative Rules of Montana
(Rule 38.5.8619). These indices include SAIDI (System Average Interruption Duration
Index — in minutes), CAIDI (Customer Average Interruption Duration Index — in
minutes), SAIFI (System Average Interruption Frequency Index — in frequency) and
Outage Counts. By standard definition, these indices are for “sustained” interruptions
lasting more than five minutes.

System indices will be given for the entire NorthWestern Energy Montana operating
region, and will also be broken down into the eight operating areas of the state — Billings,
Bozeman, Butte, Great Falls, Havre, Helena, Lewistown and Missoula. As with the
previous years’ annual reports, the Institute of Electrical and Electronics Engineers
(IEEE) Standard 1366-2003 will again be followed. This standard is directly related to
the use of a statistically based definition for classification of Major Event Days (MED) —
also commonly referred to as the 2.5 Beta Method. Major Event Days are days in which
the regional SAIDI exceeds a statistically derived threshold value and represent days in
which the electric system experienced stresses beyond normal operating conditions (such
as a severe weather storm).

NorthWestern Energy has an active relationship with the IEEE Power and Energy Society
to ensure a consistent and accurate portrayal of our utility’s ability to report and
benchmark reliability indices. MEDs are identified through a monthly process for each
region and can be included or excluded per the data required. Normally, this report
would provide all information, including and excluding MEDs, for all three indices to
better demonstrate and analyze normal versus emergency conditions. For 2009 though,
there were no major events, so only graphs and data for the “excluding MED” group will
be presented. By comparison, there were no MED events in 2003 or 2004, four in 2005,
two in 2006, four in 2007 and five in 2008. The average for the period 2003-2008 is 2.5
per year. For Montana, it took more than 6.77 SAIDI minutes in 2009 to declare an
MED. In recent years, MEDs have often added more than 50 SAIDI minutes to the year;
representing around a 50% increase above the non-MED SAIDI. So a year without
MED:s is always a reliable year.

2.0 General

Although there were no Major Event Days in 2009, there were four days with a
“Customer-Minutes Interrupted” (CMI) greater than one million. (An MED would have
required over 2.2 million CMI). In order of magnitude, these were a snow and ice storm
in the Great Falls area on April 28th with 1.9M CMI, a storm in Missoula on January
second causing 1.4M CMI, a wet snowstorm affecting Bozeman, Livingston and Billings
on October fifth (1.1M CMI), and a transmission outage on May 28th in the Bitterroot
Valley (1.0M CMI).



3.0 Montana — System Reliability
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Figure 3.0a — Montana — System Indices (Excluding MED)

The figure above displays NorthWestern Energy’s Montana region indices for the years
2006-2009. Region indices shown for 2006 - 2008 data were taken from year-end
audited data (excluding MEDs). Please note that SAIDI and CAIDI are given in minutes
and SAIFI is given in the frequency of occurrence.

As can be seen by figure 3.0a, 2009 SAIDI, SAIFI, and CAIDI indices all increased from
the 2008 year-end (Overall, 2008 was a very good year for reliability for the Montana
region). Two indices though were lower than the previous three-year averages. The
contributing factors to these indices will be discussed as each of the operating areas of the
Montana region are examined and in the report conclusion.



Outages by cause (excluding MEDs) are shown in a following figure 3.0b of this section.
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O Equipment Failure 1,549 1,647 1,516 1,542 1,571
B Lightning 475 612 489 643 525
O Unknown 546 602 667 603 605
OTree In Line 570 634 540 525 581
B Wind 590 636 572 474 599
O Squirrel 468 499 418 430 462
B Other Bird 410 375 285 331 357
OSnowl/ice 310 440 193 470 314
B Limb In Line 259 204 228 189 230
B Vehicle Hit 150 132 120 112 134
TOTAL 5,327 5,781 5,028 6,290 5,379

Figure 3.0b — Montana — Outages By Cause (Excluding MED)

As can be seen in the figure above, outages increased by 1262 from the 2008 operating
year to the 2009 operating year which was also above the three year average (2006-2008)
by 911. The outage causes represented in this table are the top ten major contributors for
outages on the NorthWestern Energy Electric Distribution and Transmission system.
Five outage cause categories increased in the number of outages and five decreased.
Causes increasing significantly in outage numbers are lightning and snow/ice, both storm
related factors. None are down appreciably. Equipment Failure is the most common of
the outage causes due to its broad and all-inclusive category nature. Outages can be



related back to Equipment Failure in many different ways and it is the responsibility of
the operations personnel to correctly identify the cause.

4.0 Billings — System Reliability

Discussion: Billings Division had a more reliable year in 2009 than 2008. SAIDI was
less than half of what it was with the two major event snowstorms in 2008. One October
storm did cause several outages, but outages were nothing like the previous year’s
October storm. Excluding MED data, two indices are improved from 2008, but CAIDI is
somewhat higher. This is not uncommon, since a lower SAIDI and SAIFI often indicate
fewer urban outages and more rural ones that may take longer to locate and repair. Tree
related outages were down considerably. Significant vegetation work has been done over
the last five years in this division, which appears to be paying off. Lightning, squirrels
and vehicle hits are up and may need further analysis.
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Figure 4.0a — Billings — System Indices (Excluding MED)



Billings - Outages By Cause (Excluding MED)
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O Equipment Failure 265 287 290 286 281
@ Lightning 85 143 100 181 109
OUnknown 75 91 79 87 82
OTreeIn Line 99 80 124 62 101
BWind 82 117 90 76 96
OSquirrel 74 95 116 178 95
@ Other Bird 40 32 38 29 37
OSnowlice 26 49 14 50 30
ELimb In Line 13 43 71 23 76
@ Vehicle Hit 24 28 13 29 22
TOTAL 883 965 935 1,159 928

Figure 4.0b — Billings — Outages By Cause (Excluding MED)




5.0 Bozeman — System Reliability

Discussion: Bozeman Division had a large number of outages in early October from a
windstorm that was then followed by a wet snowstorm. Without any MEDs though,
overall SAIDI was down almost 40% from 2008. Excluding MEDs, SAIFI rose but
CAIDI was down considerably. All three indices are below the previous three-year
averages. There are no significant swings in the outage causes, though trees and vehicle

hits were noticeably lower.
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Figure 5.0a — Bozeman — System Indices (Excluding MED)




Bozeman - Outages By Cause (Excluding MED)
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O Equipment Failure 269 344 274 308 296
H Lightning 101 114 97 104 104
OUnknown 95 118 229 180 147
OTree In Line 75 75 95 60 77
B Wind 122 119 125 102 122
OSquirrel 29 40 25 17 31
@ Other Bird 98 97 57 64 84
OSnowlice 76 30 69 42 47
B Limb In Line 32 39 32 48 34
EVehicle Hit 39 23 3 16 31
TOTAL 890 1,058 972 1,213 973

Figure 5.0b — Bozeman — Outages By Cause (Excluding MED)




6.0 Butte — System Reliability

Discussion: Butte Division went from a good year reliability year in 2008 to a better one
in 2009. SAIDI was just over half the previous three-year average and CAIDI and SAIFI
were also down appreciably from 2008. The only outage cause appreciably up from 2008

was lightning.
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Figure 6.0a — Butte — System Indices (Excluding MED)
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O Equipment Failure 140 149 165 126 136
@ Lightning 43 63 M 76 64
OUnknown 82 103 105 67 93
OTree In Line 60 114 73 77 72
B Wind 48 64 64 62 54
OSquirrel 31 16 16 15 23
H Other Bird 93 81 65 63 79
OSnowlice 50 89 32 45 68
B Limb In Line 10 20 12 21 13
B Vehicle Hit 12 15 12 13 12

TOTAL 569 714 585 698 615

Figure 6.0b — Butte — Outages By Cause (Excluding MED)
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Great Falls — System Reliability

Great Falls Division had considerable storm trouble in 2009 with snow and ice problems
in March and April. A dump truck contacting the 230 kV transmission line in May also
caused a large outage. Without any major events though, total SAIDI was 89 minutes
less than the 2008 SAIDI including MEDs. The 230kV line outage and a couple other
substation outages drove SAIFI higher for the year. Snow and ice outages were up
considerably from the storms, with no other causes increasing notably.
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Figure 7.0a — Great Falls — System Indices (Excluding MED)
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Great Falls - Outages By Cause (Excluding MED)
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O Equipment Failure 154 253 223 213 230
M Lightning 90 70 87 77 78
OUnknown 168 176 161 139 159
OTree In Line 44 65 57 45 56
EWind 125 146 106 88 126
OSquirrel 54 62 40 33 52
@ Other Bird 32 25 22 26 26
OSnowlice 55 34 19 105 36
ELimb In Line 20 19 18 18 19
E Vehicle Hit 6 10 1 15 9
TOTAL 856 824 690 817 790

Figure 7.0b — Great Falls — Outages By Cause (Excluding MED)
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Havre — System Reliability

Discussion: Havre area had a good year for reliability in 2009 with all three indices
improving over 2008. They were also all below the previous three-year averages.
Transmission outages from a storm on July sixth resulted in the worst daily event. No
outage causes stick out as significantly different from 2008 or the three-year averages.
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Figure 8.0a — Havre — System Indices (Excluding MED)
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Havre - Outages By Cause (Excluding MED)
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O Equipment Failure 113 119 106 125 113
B Lightning 29 61 68 69 53
OUnknown 24 19 27 36 23
OTree In Line 49 69 68 50 62
B Wind 84 93 60 65 79
OSquirrel 1 2 1 2 1
B Other Bird 27 19 22 21 23
OSnowlice 1" 2 5 17 6
ELimb In Line 21 35 30 25 29
B Vehicle Hit 15 16 6 13 12

TOTAL 374 435 393 423 401

Figure 8.0b — Havre — Qutages By Cause (Excluding MED)
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9.0

Helena — System Reliability

Discussion: Helena Division saw some increase in the SAIDI and CAIDI indices from
2008 to 2009 though neither was a major jump. Except for CAIDI, the indices remain
below three-year averages. Animals caused a couple of the larger outages as well as
some wind and snowstorms. Lightning, trees and snow/ice were the causes that were
notably up from 2008, though none of these were far from the three-year average

numbers.
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Figure 9.0a — Helena — System Indices (Excluding MED)
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Helena - Outages By Cause (Excluding MED)
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O Equipment Failure 21 241 211 233 241
B Lightning 97 76 62 87 78
OUnknown 0 0 3 8 1
OTree In Line 70 77 47 87 65
B Wind a4 38 64 32 49
OSquirrel 84 78 75 52 79
H Other Bird 52 43 28 58 11
OSnowl/ice 76 109 37 85 74
HELimb In Line 19 18 19 20 19
E Vehicle Hit 13 10 20 13 14
TOTAL 726 690 566 675 661

Figure 9.0b — Helena — Outages By Cause (Excluding MED)
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10.0

Lewistown — System Reliability

Discussion: Lewistown area reliability indices remain very low though CAIDI rose
considerably from the 2008 value. This is a typical case of SAIFI dropping from fewer

urban outages and CAIDI rising from more rural, permanent cause outages. This CAIDI
None of the outage cause categories

is still below the previous three-year average.

appear to be out of line.
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Figure 10.0a — Lewistown — System Indices (Excluding MED)
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Lewistown - Outages By Cause (Excluding MED)
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O Equipment Failure 30 37 48 40 38
@ Lightning 25 48 28 30 34
OUnknown 8 10 16 8 11
OTree In Line 7 8 5 3 7
EWind 53 35 40 32 43
O squirrel 3 1 0 3
@ Other Bird 3 4 10 4
OSnowlice 21 36 3 40 20
B Limb In Line 1 1 1 5 1
E Vehicle Hit 1 5 0 1 2
TOTAL 152 191 146 169 163

Figure 10.0b — Lewistown — Outages By Cause (Excluding MED)
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11.0

Missoula — System Reliability

Discussion: Missoula Division indices are all up from the very good year they had in
2008. This was largely due to wind and snowstorms and the 69kV transmission line
outage in the Bitterroot Valley that was caused by a beaver dropping a tree through the
line. Total outages were actually down from 2008, but the outages had greater impact
than in 2009. The top ten outage causes for 2009 were in line with the 2008 and three-

year average numbers.
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Figure 11.0a — Missoula — System Indices (Excluding MED)

19




Missoula - Outages By Cause (Excluding MED)
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O Equipment Failure 208 247 209 199 221
H Lightning 25 20 16 17 20
OUnknown 86 100 69 45 85
OTree In Line 145 134 118 110 132
B Wind 32 24 23 17 26
dOSquirrel 192 200 144 133 179
B Other Bird 65 73 49 60 62
OSnowlice 11 52 11 3 45
ELimb In Line 43 29 45 29 39
B Vehicle Hit 40 25 27 12 31
TOTAL 877 904 741 653 841

Figure 11.0b — Missoula — Outages By Cause (Excluding MED)
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12.0

Conclusion

Although the 2009 reliability indices were up from the exceptional values (excluding
MEDs) experienced in 2008, they still represent a good year, with SAIDI and SAIFI both
below the previous three-year averages. Without any major events during 2009, SAIDI is
42 minutes lower than the “complete package” for 2008. The CAIDI value of 107
minutes represents a 99.98% Average Service Availability Index (ASAI) for Montana
customers, which is very good for a large, predominately rural service territory. That
said, there is always room for improvement. NWE will continue to pursue programs that
enhance customer reliability.

Several system integrity programs have been implemented in recent years. A company
wide cycle tree-trimming program is starting its fifth year. These trimmed circuits are
experiencing a significant drop in tree related outages and thereby are reflecting on the
regional reliability indices. Regular line inspections by company personnel were started
two years ago, which should reduce equipment failure outages and provide safer lines. A
“worst circuits” program is also looking at distribution lines that may need significant
work to make them more reliable. Pole and cable replacement programs are also in
process. Distribution and substation automation, smart grid improvements, electronic
detection and outage reporting are some of the newer realms being investigated and
implemented that will improve system reliability.

The large State of Montana experiences extremes in weather and temperatures. Along
with the associated wind, lightning, snow and ice, providing reliable electric service can
be challenging. With good planning and sincere effort though, the existing reliable
electric service will not only be maintained, but will continue to improve.
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