







































































Great Falls - Outages By Top Ten Causes (Excluding MEDs)

300
250
200
- ‘
5 150 §
& I | |
100 + —— | A = ] S ————— e
50 =
Average (2010-2012)
BEquipment Failure 220 208 275 200 264
BWind 137 210 152 154 166
OUnknown 152 94 110 139 119
OLightning 75 174 165 93 138
BTrecInLine 58 70 87 57 ]
BSquirrel 28 40 34 37 34
mSnow/Ice 154 31 42 20 76
OSystem-Other 19 11 12 18 14
BOther Bird 47 8 10 16 2
BLimbIn Line 18 9 14 15 14
DIVISION TOTAL 1,047 1.109 1,085 853 1,080

Figure 6.3 Great Falls system outages by top ten causes excluding major event days (MEDs) as
defined in IEEE Standard 1366-2012.
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Great Falls - Outages By Top Ten Causes (Including MEDs

300
250
200
§ 150
&)
100
50 L
0
BEquipment Failure 230 208 291 205 273
BUnknown 154 210 204 157 173
OLightning 75 94 154 145 93
OWind 156 174 110 93 178
BTreeInLine 63 70 94 57 76
BO0ther Bird 47 40 44 37 40
W Squirrel 28 31 42 20 34
BVehicle Hit 12 11 35 18 12
mScheduled Construction 3 8 34 16 7
EWaterfoul 12 9 17 15 12
DIVISION TOTAL 1,137 1,109 1.156 870 1,134

Figure 6.4 Great Falls system outages by top ten causes including major event days (MEDs) as
defined in IEEE Standard 1366-2012.
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7. HAVRE SYSTEM RELIABILITY

February second was a significant day for the Havre area even though it did not qualify for a
Major Event Day. An equipment failure in the Havre WAPA substation took out most of the Hi-
Line area. Several of the Havre City subs were out for more than six hours, while some rural
subs and customers were out for up to three hours. 108.88 minutes of SAIDI and .792 of
SAIFI were added to the Havre total on this day. Wind and Waterfoul outage causes increased

while Tree in Line Outage causes decreased.

Havre System Indices (Excluding MEDs)

350.00
e
250.00
R s
£ 20000 g
S :
—
S 15000 %
9 2
8 | 4
S 100.00
50.00 +—
0.00 + .
verage
2010 2011 2012 2013 2010.2012)
EmSAIDI 228.02 271.83 217.28 204.21 239.04
E=CAIDI 79.96 ~ 98.66 96.17 92.45 91.60
SAIFI 2.852 2.755 2.259 3.183 2.622
Year
Figure 7.1  Havre system indices excluding major event days (MEDs) as defined in IEEE

Standard 1366-2012.
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Figure 7.2 Havre system indices including major event days (MEDs) as defined in IEEE

The MEDs did not affect the Havre area.

Standard 1366-2012.

Year
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Havre - Outages By Top Ten Causes (Excluding MEDs)
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140 e
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0 =l [ |
Average (2010-2012)
BEquipment Failure 151 154 126 134 144
BLightning 56 82 71 92 70
OWind 100 87 67 51 85
OUnknown 35 39 35 41 36
mOtherBird 12 36 26 30 35
BTreeinLine 49 46 69 26 55
BLimbInLine 22 19 19 19 20
BRaccoon 9 13 16 18 13
BWaterfowl 16 17 T 17 13
BHuman Error/Accident 11 4 7 8 7
DIVISION TOTAL | 672 601 545 486 606

Figure 7.3 Havre system outages by top ten causes excluding major event days (MEDs) as
defined in IEEE Standard 1366-2012.
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Havre - Qutages By Cause (Including MEDs)
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Average (2010-2012)
BEquipment Failure 151 154 128 135 144
BLightning 56 87 74 92 70
OWind 103 82 71 51 88
OUnknown 35 46 69 43 36
B0ther Bird 42 6 61 31 35
BTreelnLine 49 39 35 27 55
@Limb InLine 22 36 26 19 20
BRaccoon 9 19 20 18 13
BWaterfowl 16 13 16 17 13
®Human Error/Accident 11 9 10 8 7
DIVISION TOTAL | 676 601 577 491 618

Figure 7.4 Havre system outages by top ten causes including major event days (MEDs) as
defined in IEEE Standard 1366-2012.
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8. HELENA SYSTEM RELIABILITY

Helena Division saw an increase of 8.7 CAIDI minutes compared to 2012 and a decrease of 45
minutes of SAIDI and .46 drop in SAIFI. Total outage count dropped by 182 from 2012. Large
events for Helena include a tree related outage that took out the Canyon Cr-Marysville feeder
taking out 348 customers. Squirrels have also caused havoc in Helena with a squirrel issue on
Helena East Side-Washington feeder impacting 492 customers. Equipment failure on November

21% caused 973 customer outages; however, 85% were restored within 45 minutes.

SAIDI-CAIDI (minutes)

20.00 —

0.00

40.00 +—

Helena System Indices (Excluding MEDs)

2011

2012

2013

Average
(2010-2012)

EmSATDI

115.25

128.35

82.79

132.53

E=CAIDI

98.51

110.41

119.11

107.51

SATFI

1.170

1.163

0.695

1.229

Year

8

SAIFI (frequency)

Figure 8.1 Helena system indices excluding major event days (MEDs) as defined in IEEE
Standard 1366-2012.
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Figure 8.2 Helena system indices including major event days (MEDs) as defined in IEEE
Standard 1366-2012.
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Helena - Outages By Top Ten Causes (Excluding MEDs)

250
200
150
Al
3
S 100
50
1]
BEquipment Failure 203 231 200 146 211
BTrecInLine 76 125 108 108 103
OLightning 79 62 74 78 72
OSquirrel 49 80 59 41 63
BOtherBird 36 35 47 33 39
BWind 32 55 52 N 46
BSnow/Ice 35 28 14 22 26
BScheduled Construction 9 17 28 13 18
BLimbinLine 23 21 23 12 22
BEquipment Overload 9 12 18 11 13
DIVISION TOTAL 653 806 811 549 757

Figure 8.3 Helena system outages by top ten causes excluding major event days (MEDs) as
defined in IEEE Standard 1366-2012.
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Helena - Qutages By Top Ten Causes (Including MEDs)

250

200

150 +—

Count

100 7

50 1+ _— | - - .__'f?, - — I
b L | =) | I | |

g Average (2010 - 2012)

® Equipment Failure 205 231 203 148 213
@ Tree In Line 76 125 108 108 103
O Lightning 79 62 74 gl 72
OUnknown 19 5 35 45 30
& Squimel 3 80 59 11 47
@ Scheduled Maintenance 20 32 16 38 33
B Other Bird 36 35 17 3 39
OWind 33 55 55 27 48
8 Snow/Ice 46 28 16 2 30
®Limb in Line 23 21 23 13 2

DIVISION TOTAL 668 806 £20 638 765

Figure 8.4 Helena system outages by top ten causes including major event days (MEDs) as
defined in IEEE Standard 1366-2012.
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9. LEWISTOWN SYSTEM RELIABILITY

Lewistown District saw a slight increase in CAIDI while SAIFI and SAIDI improved over 2012.
All three indices remain below the three year average. Lightning related outages were the biggest
outage type increasing the number of outages 50% over 2012. Lightning contributed 27.91
minutes of SAIDI. Wind contributed 37.75 minutes of SAIDI, and equipment failure contributed
11.86 minutes. Those three outage types contributed 87% of the SAIDI minutes for this district.

160.00 +

140.00

120.00 S

SAIDI-CAIDI (niinutes)

20.00 ——

0.00 +

100.00 +—
80.00 —
60.00 +

40.00 +

Lewistown System Indices (Excluding MEDs)

2011

2012

Average
(2010-2012)

EmmSAIDI

113.43

96.87

106.41

E=CAIDI

144.90

96.35

126.11

SAIFI

0.783

1.005

0.861

Figure 9.1 Lewistown system indices excluding major event days (MEDs) as defined in IEEE
Standard 1366-2012.
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Lewistown System Indices (Includine MEDs

250.00 1.200
1.000
200.00
3 1 0.800
S 15000 : ®
§
\: 0.600 g
S
S 100.00 g
1
2 0.400 &
50.00 +—
0.200
0.00 +— : : - — T 0.000
2010 2011 2012 2013 (2010.2012)
== SAIDI 241.58 113.43 110.17 89.73 155.06
E==CAIDI 224.18 144.90 100.40 106.76 156.49
SAIFI 1.078 0.783 1.097 0.840 0.986
Year

Figure 9.2 Lewistown system indices including major event days (MEDs) as defined in IEEE
Standard 1366-2012.

Lewistown was not impacted by the two MEDs this year.
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Lewistown - Outages By Top Ten Causes (Excluding MEDs)

120
100
80
s
S 60
O
40
20
° 2010 2011 2012 2013 Average (2009-2011)
BLightning 116 100 63 127 100
BWind 70 88 100 70 20
OEquipment Failure 85 26 70 61 81
OUnknown 19 13 22 24 22
BWaterfowl 7 21 7 10 9
BO0therBird 9 7 31 8 20
BTreeinLine 5 8 g 8 T
BAnimal Other 6 22 12 7 9
BSnow/lce 50 8 17 6 30
BSystem Other 6 5 6 6 7
DIVISION TOTAL 300 347 337 361 428

Figure 9.3 Lewistown system outages by top ten causes excluding major event days (MEDs) as
defined in IEEE Standard 1366-2012.
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Count
3

Lewistown - Qutages

Top Ten Causes (Including MEDs

20 . g—
o 1L
Average (2010-2012)
BNature-Lightning 116 120 63 140 100
BNature-Wind 73 100 117 71 97
O System-Equipment Failure 85 88 73 61 82
CUnknown 19 26 23 24 23
BAnimal-Waterfowl 7 13 T 10 9
B Animal-Other Bird 9 21 31 8 20
BENature-Tree In Line 5 7 8 8 7
O Animal-Other 6 8 12 7 9
BNature-Snow/Ice 62 2 23 6 36
BSystem-Other 6 8 6 6 7
DIVISION TOTAL 315 347 365 375 442

Figure 9.4 Lewistown system outages by top ten causes including major event days (MEDs) as
defined in IEEE Standard 1366-2012.
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10. MISSOULA SYSTEM RELIABILITY

Missoula Division moved up in all three indices in 2013. On June 30™, Hillview Heights sub
overloaded taking out 5146 customers. Through step restoration, 70% of the customers were
restored in approximately 2 hours. Plains Sub had an animal issue that took out 2,400 customers
also on June 30™. This was a lengthy outage lasting approximately 8 hours. Thompson Falls
South feeder experienced a Tree in Line type outage on August 26" that took over 18 hours to
repair. Of the 433 customers impacted, 400 were back in power within 1 hour. Large outages in
outlying areas cause indices to increase, as seen in this division.

Tree in line outage counts went down in 2013; however, this outage type was the largest
contributor of SAIDI for this division, adding 33.81 minutes of SAIDI. Equipment Failure was
the second highest adding 31.02. Rounding out the top 3 was Other Animal with 16.20 minutes.
Outages due to squirrels are down by 50, indicating that the several years of mitigation efforts

are starting to pay off.

Missoula System Indices (Excluding MEDs)

140.00 1.400
120.00 +— 1.200
100,00 fieet == Q- - : ——1 1.000
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3 ’ =
8 Tl v
S 4000 0.400
20.00 £¥— 0.200
0.00 s . 0.000
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2010 2011 2012 2013 2010.2012)
== SAIDI 93.22 101.59 82.27 129.36 02.36
E=CAIDI 85.21 103.98 75.99 107.40 88.39
SAIFI 1.094 0.977 1.083 1.204 1.051
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Figure 10.1 Missoula system indices excluding major event days (MEDs) as defined in IEEE
Standard 1366-2012.
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Missoula System Indices (Including MEDs)
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Figure 10.2 Missoula system indices including major event days (MEDs) as defined in IEEE
Standard 1366-2012.
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Missoula - Outages By Top Ten Causes (Excluding MEDs)

250
200
150
-
3
S 100
50 H R
L Average (20
5 5
2010 2011 2012 2013 2012)
BSystem-Equipment Failure 212 207 224 186 214
BNature-Tree In Line 119 135 158 109 106
OUnknown 95 93 129 99 74
OAnimal-Squirrel 19 97 76 88 137
BSystem-Scheduled Maintenance 44 54 54 36 26
BAnimal-Other Bird 32 26 41 32 51
BNature-Limb InLine 23 52 38 27 33
ONature-Lightning 25 21 32 26 36
BNature-Snow/Ice 43 35 30 24 38
@Nature-Wind 14 21 26 20 20
DIVISION TOTAL 773 899 933 751 868

Figure 10.3 Missoula system outages by top ten causes excluding major event days (MEDs) as
defined in IEEE Standard 1366-2012.
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Missoula - Outages By Top Ten Causes (Including MEDs)
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2 Average (2010
2010 2011 2012 2013 2012)
mSystem-Equipment Failure 212 207 227 188 215
ENature-Tree In Line 119 135 159 109 109
OUnknown 95 93 138 100 74
OAnimal-Squirrel 49 97 7 89 138
BSystem-Scheduled Maintenance 44 54 54 36 26
BAnimal-Other Bird 32 26 43 32 51
@Nature-Lightning 23 52 39 27 36
ONature-Limb In Line 25 21 32 27 34
ENature-Snow/Tce 43 35 30 24 38
BNature-Wind 14 21 30 20 22
DIVISION TOTAL 774 899 955 757 876

Figure 10.4 Missoula system outages by top ten causes including major event days (MEDs) as
defined in IEEE Standard 1366-2012.
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11. CONCLUSION

Last year started off very well for reliability. Toward the end of June, Montana started seeing
substantial wind and lightning storms through the state. The SAIDI numbers in Montana for the
months of February, August, September and December were above the three-year average for
those respective months. September added the most with 27.20 minutes brought on by storms
when compared to a three-year average of 6.43. Also, bigger outages were occurring in rural
areas causing CAIDI to go up slightly. It is likely that the considerable tree trimming efforts in
the Billings area avoided an MED during the three days of storms in early September. Several
larger outages were the result a tree outside of the right-of-way getting blown over and taking out
the power line. These are difficult to address in vegetation control guidelines.

Increased efforts in line patrol and repairs as well as vegetation work should improve reliability
going forward as well as reduce the impact from major storms. Additionally, with the
implementation of reliability projects under the Distribution System Infrastructure Project
(DSIP), stability, if not improvement in electric system reliability should be realized. Substation
and other asset improvements resulted in 205 scheduled outages, but careful planning kept these
outages to a minimum and this work will avoid equipment failures and help serve future loads.
System equipment failure outages have seen a downward trend for the last two years. With
continued upgrades and planning, diligent work, and sincere effort, NorthWestern Energy strives
to provide safe, reliable electric service to our customers and a safe working environment for our
employees, now and into the future.
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ANNEX A: TRANSMISSION DATA AND GRAPHS

Attached below are graphs showing the electric transmission cumulative outage duration,
cumulative outage frequency, ASAI and SAIFL. Each graph shows the 2010-2012 average and
2013 year end. Also included are graphs showing the outage cause duration and frequency by
year from 2010 through 2012 and Unplanned PCB Trips by Date for 2013.

The 2013 outage duration is approximately 264 hours (15.3%) more than the 2010-2012

average. The 2013 outage frequency (count) is approximately 61 outages (7.6%) less than the
2010-2012 average.

Year ! jan | Feb | Mar | apr | may | Jun Jul | Aug Sep | oct | Nov | Dec
2013 Monthly 103.4 30.0 644 | 1759| 3435| 159.7| 368.2| 2161| 259.2| 1959 40.5 38.5
2010-2012 Monthly 678 101.4| 1913 2114 1261| 180.6| 2617 1687 728| 1149 96.9| 1376
2013 Cumulative 1034 | 1334 1978 373.7| 717.2| 8769| 12451| 1461.2| 17204 | 1916.3| 1956.8| 1995.3
2010-2012 | Cumulative 678| 169.1| 3605| 5718 697.9| 8785| 1140.2| 1308.9| 1381.7| 1496.6| 1593.5| 17311
O o
Y earitll| P e | R Tar | 9% Fe b | e Marsh [ APl [ L Ny, Jun Jul | Aug Sep. Ot | Nov | Dec
2013 Monthly 26 22 43 67 94 118 131 65 98 38 15 32
2010-2012 Monthly 48 49 69 90 71 93 111 93 42 41 41 62
2013 Cumulative 26 48 91 158 252 370 501 566 664 702 717 743
2010-2012 Cumulative a8 97 166 256 327 420 531 624 666 707 748 810

o B
_ Year ] “dan | Feb | Mar | Apr | May | wun | ul Aug | sep | oct | Nov | pec
2013 Monthly 99.950 | 99.984 | 99.969 | 99.912| 99.834| 99.920| 99.822 | 99.896| 99.870| 99.905| 99.980| 99.981
2010-2012 Monthly 99.966 | 99.945| 99.905| 99.891 | 99.937 | 99.907 | 99.870 | 99.917 | 99.963| 99.943| 95.951| 59.932
2013 Cumulative 99.950 | 99.966| 99.967 | 99.953 | 99.929| 99.927| 99.912 | 99.910| 99.906| 99.906| 99.912| 99.918
2010-2012 | cumulative 99.966 | 99.956| 99.938| 99.927 | 99.929| 99.925| 99.917 | 99.917 | 99.922| 99.924| 99.927| 99.927
0 e B

Year | | gan | Feb | Mar | Apr | May | Jun Jul_ | Aug | sep | oct | Nov [ Dec
2013 Monthly 1101 | 1.032| 1.871| 2932| 3.981| 5164 5548| 2753| 4.289| 1.609| 0.656| 1.355
2010-2012 Monthly 2.084 | 2.343| 3.030| 4.064| 3.103| 4.185| 4.820| 4.048| 1.880| 1.776| 1.836| 2.636
2013 Cumulative 1101 1.068| 1.328| 1.729| 2151| 2.684| 3103| 3.058| 3.193| 3.032| 2819 2694
2010-2012 Cumulative 2084 | 2208| 2490| 2.882| 2928| 3.136| 3.383| 3.468( 3.293| 3.138( 3.020| 2992
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Figure A.1 Electric transmission cumulative outage duration
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Electric Transm.
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Figure A.2 Electric transmission cumulative outage frequency
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Figure A.3 Electric transmission Average Service Availability Index (ASAI)
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Figure A.4 Electric transmission System Average Interruption Frequency Index (SAIFI)
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2013 Outage Duration by Cause (Hours)
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Figure A.5 Electric transmission 2013 outage duration by cause
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2013 Outage Frequency by Cause
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Figure A.6 Electric transmission 2013 outage frequency by cause
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2013 vs 2010-12 Average - Outage Duration B
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Figure A.7 Comparison of 2013 outage duration to previous three-year average
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2013 vs 2010-12 Average - Outage Frequency B
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Figure A.8 Comparison of 2013 outage frequency to previous three-year average
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2009-2013 Qutage Duration by Cause by Year
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Figure A.9 Outage duration by cause by year for 2009-2013
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2009-2013 Outage Frequency by Cause by Year
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Figure A.10 Outage frequency by cause by year for 2009-2013
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Unplanned PCB Trips By Date
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Figure A.11 Unplanned PCB Trips by Date for 2013
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