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May 11, 2022

The Honorable Chair and Members
of the Hawai‘1 Public Utilities Commission
Kekuanao‘a Building, First Floor
465 South King Street
Honolulu, Hawai‘i 96813

Dear Commissioners:

Subject: Hawaiian Electric Annual Service Reliability Reports for 2021

Hawaiian Electric Company, Inc., Hawai‘i Electric Light Company, Inc., and Maw
Electric Company, Limited! respectfully submit a copy of its Annual Service Reliability Report
for the year 2021. (See Attachments 1, 2, and 3, respectively.)

Sincerely,

/s/ Kevin M. Katsura

Kevin M. Katsura

Director, Regulatory Non-Rate Proceedings

Enclosures

¢: Division of Consumer Advocacy

! Hawaiian Electric Company, Inc., Maui Electric Company, Limited, and Hawai‘i Electric Light Company. Inc.
are each doing business as “Hawaiian Electric” and have jointly registered “Hawaiian Electric” as a trade name
with the State of Hawai‘i Department of Commerce and Consumer Affairs, as evidenced by Certificate of
Registration No. 4235929, dated December 20, 2019.

Hawaiian Electric PO BOX 2750, HONOLULU, HI 96840-0001
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INTRODUCTION
This ts Hawanan Electric Company. Inc.’s 2021 annual service reliability report.

The service reliability indices provided tn this report are commonly used in the electric power utihity
industry as a method of measuring system reliability performance. These mnclude overall availability of
electrical service during a given pertod of ume (Average Service Availability Index or ASAI), the
average frequency or number of times customers experience a sustained interruption of service during a
given period of time (System Average Interruption Frequency Index or SAIF]), the average length of
time an mterrupted customer is without power during a given period of time (Customer Average
Interruption Duration Index or CAIDI), and the average length of time customers are without power
during a given period of time (System Average Interruption Duration Index or SAIDT). SAIDI is an
indication of overall system reliability because it incorporates the impact of frequency and duration of
outages on the total customer base. The Appendix contamns defimtions, explanations, and equations tor
the reliability indices,

METHODOLOGY

For the period prior to and including March 31, 2021, the reliability indices provided in this report were
caleulated using the Insutute of Electrical and Electronics Engineers (IEEE) Standard 1366™-2012
methodology. For the period April 1. 2021 and forward, indices are calculated using an adjusted IEEE
1366 methodology.! Indices reported on a normalized basis exclude Major Event Days (MEDs). MEDs
are detined as davs in which the daily system SAIDI exceeds the MED threshold value (Taebp).
Statistically, days having a daily system SAIDI greater than Tyep indicate days on which the energy
delivery system experienced stresses beyond that normally expected (such as during severe weather).”
In calculating datly system SAIDI, any interruption that spans multiple calendar days 1s accrued to the
day on which the interruption began.

RESULTS

The tollowing tables provide reltabihity index results on unnormalized and normalized bases for
generation, transmisston, and distribution outages and separately tor 1) transmission and distribution
outages. 2} utility generation outages. and 3) non-utility generation outages. Results are as of January 7,
2022, Subsequent findings may result in changes to data.

! Docket No. 2019-0110. Decision arsi Order No. 37000 issited on February 2, 2021
- IEEE §td 1366™-2012 IEEE Guide for Electiie Power Distribution Relialudity Indices
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The following days m 2021 were determined to be MEDs and are therefore excluded from the

normmalized indices,

e 2/3721 due to weather-related outages affecting various parts of O*ahu
e 3/10/21 due to weather-related outages atfecting various parts ot O ahu
e 821721 due to bird mn conductors and faulty equipment operation

e 12/5/21 due to weather-related outages affecting various parts of O‘ahu
e 12/6/21 due to weather-related outages affecting various parts of O ahu

Table 1: Generation, Transmission, and Distribution Outages — Unnormalized

2016 2017 2018 2019 2020 2021
Number of Customers 303,732 304,359 304,965 305,627 306,243 307,691
Customer Interruptions 394,758 426,050 404,503 449 341 360,568 496,291
C'ustomer-Hours Interrupted 553.427 703,324 627.251 890,903 612.894 796.684
SAIDI (minutes) 10933 13R.65 123,41 174.90 120.08 155.35
CAIDI (minutes) 8412 99 .05 93.04 118.96 101.90 96,32
SAIFI (interruptions) 1 300 1 400 1 326 1 470 1178 1 613
ASAI (percentage) 99.979%  99.974%  999T77%  99.967%  99977%  99.970%

Table 2: Transmission and Distribution Outages — Unnormalized

2016 2017 2018 2019 2020 2021
Number of Customers 303,732 304.359 304965 305.627 306.243 307.691
Customer Interruptions 328474 397,604 404,502 445,204 340,73 468,260
Customer-Hours Interrupted 506,993 699 KR} 627,238 890,348 609,039 784,014
SAIDI (minutes) 10015 137.97 123.41 174.79 119.32 15288
CAIDI (minutes) 9261 105.61 93.04 11999 107.25 100.46
SAIFI (interruptions) 1 081 1 306 1326 1 457 1113 1 522
ASAI {percentage) 99981%  99.974%  99.977%  99.967%  99.977%  99.971%

Table 3: Utility Generation Qutages — Unnormalized

2016 2017 2018 2019 202 2021
Number of Customers 303.732 304,359 304.965 305,627 306,243 307.691
Customer Interruptions 06,284 17.341 ¢ 3646 2.892 2.000
Customer-Hours Interrupted 46,434 1,776 0 425 924 2,835
SAIDI {(minutes) G9.17 .35 (.00 (.08 (.18 {1.55
CAIDI (minutes) 42,03 o.14 0.00 7.00 19.16 85.04
SAIFI (interruptions) 0.218 0.057 0.000 0.012 0.009 0.007
ASAI (percentage) 99.998%  100.000% 100.000% 100.000% 100.000% 100.000%
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Table 4: Non-Utility Generation Ountages — Unnormalized

2016 2017 2018 2019 2020 2001
Number of Customers 303.732 304,359 304,965 35,627 306,243 307,691
Customer Interruptions 0 FLL105 I 491 17,245 26,031
Customer-Hours Interrupted 0 1.668 13 130 2931 9.836
SAIDI (minutes) 0.00 0.33 0.00 0.03 0.57 1.92
CAIDI (minutes) 0.00 9.01 753,00 15.92 10.20 22.67
SAIFI (interruptions) 0.600 0.036 0.600 0.602 0.056 0.0%5
ASAI (percentage) 100.000%  100.000%  100.000%  100.000%  100.000%  100.000%

Table 5: Generation, Transmission, and Distribution

Number of Customers

Customer Interruptions
Customer-Hours Interrupted

SAIDI (minutes)
CAIDI (minutes)
SAIFI (interruptions)
ASAI (percentage)

* Exchusions include

2016

303.732
304,466
421.384

83.24
83.04
1.002

99 984%

2017

34,359
350,078
489.908

96.5%
83.97
1.156
99 982,

32516 due to underfrequency foad shed due to a lighting storm
7:24:106 due 10 flooding ar Iwiter Substanion and sswrounding area

10/416 due to switchang etror and abnommal svstem confizuation

1721717 due 1o fices/branchies and high winds

1/22/17 due to high winds

2/5:17 due to hizgh winds and vegetation
82418 due 10 etfects of Hummicane Lane
D128 due to effects of Tropies] Storia Olivia and equipinent deterioration

210719 due to etfects of winter stomvhigh winds. vegetation. equipment detenioration. and flashover

10/30/19 due to vegetation and company personnel error
12725719 due to high winds and vegetation
1/3:20 due to faulty equipment operation and unknown causes
2920 due fo vegetation and equipment deterioration during bigh winds

271020 due to high winds, vegetation. amnd eguipment deterioration

2820 due o cable fault and fauity equipment operation
122620 due to substation equipment-refated fire
2/3721 due to weathier-relared ontages atfecttng various parts of Otahu

31021 due to westher-related owtages affecting varous parts of Orahu

£:21:21 due 10 bud m conductors and faulty equspiment operaton
1 due to weither-related outages affecting varous parts of O-ahu

2018

304,965
382,106
568,968

111.94
§9.34
1.253

99 979%

6:21 due to weather-telated outages affecting varsous parts of O ahu

Outages — Normalized®

104.13
94.21
1.105

99 980%

2020

306,243
279,813
416,577

81.62
§9.33
0.914

99 985%

2021

307691
379,271
547.663

106,79
§6.64
1.233

99 980
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Table 6: Transmission and Distribution Outages — Normalized?

2016 2017 2018 2019 2020 2021
Number of Customers 303,732 304,359 304,965 305,627 306,243 307,691
Customer Interruptions 304466 321.632 382,105 333,062 2539676 351.249
Customer-Hours Inferrupted 421.384 486,464 568,955 529.838 412722 534992
SAIDI (minutes) 8324 95.90 111.94 104.02 80.86 104.32
CAIDI (minutes) %3.04 90.75 %9.34 95.28 95.36 91.39
SAIFI (interruptions) 1.002 1.057 1.253 1.092 . 848 1.142
ASAI (percentage) 99.984%  99.982%  99.979%  99.980%  99.985%  99.950%

Table 7: Utility Generation Qutages — Normalized®

2016 2017 2018 2019 2020 2021
Number of Customers 303,732 304,359 304965 305,027 306,243 307.091
Customer Interruptions 0 17,341 0 3,046 2,892 2.000
Customer-Hours Interrupted 0 1.776 0 425 924 2.835
SAIDI (minutes) .00 0.35 .00 .08 .18 0.55
CAIDI (minutes) 0.0} 6.14 0.0} 7.04 19.16 X5.04
SAIFI (interruptions) 0.000 0057 0.000 0012 0.009 0.007
ASAI (percentage) 100.000%  100.000%  100.000%  100.000%  100.000%  100.000%

Table 8: Noen-Utility Generation Outages — Normalized®

2016 2017 2018 2019 2020 2021
Number of Customers 303,732 304,359 304965 305,627 306,243 307.691
Customer Interruptions 0 11.105 I 491 17.245 26.031
Customer-Hours Inferrupted 0 1668 13 130 2.931 9.836
SAIDI (minutes) 0.00 0.33 0.00 0.03 0.57 1.92
CAIDI (minutes) 0.00 9.01 753.00 15.92 10.20 22.67
SAIFI (interruptions) 0.000 0.036 0.000 0.002 0.056 0.085

ASAI (percentage) 100.000%  100.000%  100.000%  100.000%  100.000%  100.000%
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The following charts and discussion are based on the annual reliability index results for generation,
transmission, and distribution outages on a normalized basis (data from Table 5, above).

Figure 1: Normalized System Average Interruption Duration Index (SAIDI)
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Figure 1 shows the SAIDI values for 2016 to 2021.

The 2021 SAIDI of 106.79 minutes is about a 31% increase compared to the 2020 SAIDI of 81.62
minutes. The customer hours interrupted was 547,663 hours in 2021 compared to 416,577 hours in
2020.

The following events significantly impacted the 2021 SAIDI results:

1. January 18, 2021 (Monday) — Weather-related outages affecting various parts of O‘ahu. This
resulted in a sustained interruption to 13,216 customers for up to 25 hours and 14 minutes and
contributed 3.76 minutes to the annual SAIDI.

2. December 14,2021 (Tuesday) — A switch vault flashed over. This resulted in a sustained
interruption to 5,084 customers for up to 3 hours and 52 minutes and contributed 3.06 minutes to
the annual SAIDI.

3. April 16, 2021 (Friday) — The control rod for a switch broke during operation and fell onto
substation equipment. This resulted in a sustained interruption to 22,896 customers for up to 37
minutes and contributed 2.70 minutes to the annual SAIDI.
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Figure 2: Normalized System Average Interruption Frequency Index (SAIFI)
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Figure 2 shows the SAIFI values for 2016 to 2021.

The 2021 SAIFT of 1.233 interruptions is about a 35% increase compared to the 2020 SATFI of 0.914
interruptions. The number of customer interruptions was 379,271 in 2021 compared to 279,813 in 2020.

The following events significantly impacted the 2021 SAIFI results:

1. September 24, 2021 (Friday) — Underfrequency load shed due to an Independent Power
Producer’s (IPP) generating equipment tripping offline. This resulted in a sustained interruption
to 26,031 customers for up to 5 hours and 5 minutes and contributed 0.085 interruptions to the
annual SAIFIL.

2. March 31, 2021 (Wednesday) — A new substation transformer failed upon energizing. This
resulted in a sustained interruption to 24,799 customers for up to 11 minutes and contributed
0.081 interruptions to the annual SAIFI.

3. April 16, 2021 (Friday) — The control rod for a switch broke during operation and fell onto
substation equipment. This resulted in a sustained interruption to 22,896 customers for up to 37
minutes and contributed 0.074 interruptions to the annual SAIFI.
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Figure 3: Normalized Customer Average Interruption Duration Index (CAIDI)
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Figure 3 shows the CAIDI values for 2016 to 2021.

The 2021 CAIDI of 86.64 minutes is about a 3% decrease compared to the 2020 CAIDI of 89.33
minutes.

The following events significantly affected the 2021 CAIDI results:

1. December 14, 2021 (Tuesday) — A switch vault flashed over. This resulted in a sustained
interruption to 5,084 customers for up to 3 hours and 52 minutes and contributed 1.34
minutes to the annual CAIDI.

2. March 21, 2021 (Sunday) — Vegetation in conductors. This resulted in a sustained
interruption to 2,450 customers for up to 14 hours and 10 minutes and contributed 1.32
minutes to the annual CAIDI.

3. August 7, 2021 (Saturday) — A switch vault moved off the concrete pad due to a motor
vehicle accident. This resulted in a sustained interruption to 1,774 customers for up to 6
hours and 37 minutes and contributed 1.31 minutes to the annual CAIDI.
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Figure 4: Normalized Average System Availability Index (ASAI)
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Figure 4 shows the ASAI values for 2016 to 2021.

The 2021 ASAT 0f 99.980% 1s a 0.005% decrease compared to the 2020 ASAT 0f 99.985%. The
customer hours interrupted was 547,663 hours in 2021 compared to 416,577 hours in 2020.
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Figure 5: Outage Causes for 2021

Cable Fault, 21%

Deterioration/Corrosion,

The top five outage causes by customer hours interrupted, as illustrated in Figure 5, accounted for about
66% of the total customer hours interrupted in 2021. These include:

Outage Cause Description
1. Cable Fault Failure of underground cable or cable component

2. Deterioration/Corrosion  Equipment breakdown from natural causes

3. Branches® Disconnected portion of vegetation contacts/damages
equipment

4. Accident - Auto Non-utility vehicle collision with equipment

5. Flashover Abnormal electrical discharge that directly results in an
interruption

From 2020 to 2021, Cable Fault replaced Deterioration/Corrosion as the top outage cause.
Deterioration/Corrosion is now the 2" top outage cause. Branches and Flashover remained as the 3™
and 5" top outage causes, respectively. Accident — Auto replaced Scheduled as the 4™ top outage
cause.

4 Prior to and including November 28, 2021, the Branches cause includes contributions due to entire downed trees. From November 29,
2021 and forward, outages due to entire downed trees are coded to a separate Tree cause.



Outage Cause

Calble Fault
DeteriorationCormoston
Branches

Accident - Anfo
Flashover

Lnknown

Scheduled

High Wiads

Faulty Operation

Ohgect in Le - Animal
Ao UFLS
Transfonmer - Failure
Accident - Construction
Lightiung

Object wy Line - Forelzgn Object
Ohject in Line - Balloon
Customer - Equipment
{yther

Other Compiny Petsonuel
Overgrown

Overload

Swiiching

Tree

Accident - Other

Fire

Transtotmer - Cverload
Vandalism

Failure Defect

Flooding

Heavy Rain

Landshide

Manual Load Shed
Natural Disaster Tsunasnw/Farthguake
Ohject in Line - Man
Systern Change

Total

Average System Avalability =
Number of customers for the period =

24-month annual SAIDT (mmimstes) average for the period 1172020 - 12/31:2021 =

Hawatian Electric Company, Inc.

Hawaiian Flectric Company, Inc.

Normalized Sustained Interruption Summary
From: January 1. 2021

Customer Hours
Interrupted

112.738.1
S0 G137
654133
SEn722
423376
38.038.5
334402
17.740.4
154324
14.557.5

88364
88679
88098
6.835.3
58509
40085
16704
161248
3.u30.5
28672
2.634.5
1.3602.5
14935
317.5
638.0
2941
62.6
128
0.0

0.0

00

00

0.0

0.0

0.0

547.662.9

T, December 31, 2021

Custonier
Interruptions

77,273
52,646

8.96%
7.082
161,324
la. 486
26,034
253743
1,950
2479
6.123
o 11
3,394
1789
39022
536
3070
4.083
195
562
2
175

G2

A

24-nsonth average nwmber of custonsers for the pernod 17172020 - 12731°2021 =

SAIF]
{interruptions)

125
171
0130
0071
0126
0083
0.029
0.023
1,034
1034
{1 085
0.084
0006
0008
0020
4020
0.0
0,006
0013
0002
0.010
0.013
0.0
0002
1.0
01.001
0.000
0000
0000
0.000
0.000
0.000
(ERELE
(1 Ot
4.0040

1233
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SAIDI CAIDI
{minutes) {(minutes)
21 98 37.54
1695 90 05
1276 S K]
i0.13 143.23
&0 65 86
742 89 50
6532 22377
346 150 35
301 80 a4
234 33 30
{92 2267
1.73 20067
.72 206,46
{33 P65 44
114 37 42
FERNY 48 20
091 32 66
03,90 154 70
177 60 13
038 33245
0.51 5149
0.30 22495
020 43954
116 3727
13 96,56
0.06 100 83
.01 60 nl
0400 1533.00
000 0.00
0.00 .00
.00 TR
0.00 00
a00 0 o
400 by
.00 0.0
106,79 86.64
99 G800,
307691
g 2]
36967

Notes: (Jurage causes aie hsted i descending order of SAIDL Outazes due to customer requests are not inciuded m the service reltabiliy
inchices. The Forced cause. which was used iu previous reports has been discontinuted: outages are coded to the event’s oot cause. Prior to
ansd incliding November 28, 2021, the Branchies cause includes contributions due o entire downed frees. From November 29, 2021 and
torward. mudages due o entire downed rees are coded o a separate Tree cause



Outage Cause Category/Cause Iniell*ru;)non
Count

Eguipment 1.035
Cable Fauit 338
Detertottron’ Corrosion 33
Flashover 26
Faulty Operation 1t
Transfonmer - Failure 74
Overload 28
Transformer - Overload 17
Failure/Defect i
Error 24
Other Company Personnel 10
Switchimg 14
Generalion 19
Auto UFLS i9
Maunual Load Shed 0
Other {}
Maintenance 631
Scheduied 63l
Svystem Change 0
Other 16
Other 16
Public (Non-E tility) 162
Accident - Auto 44
Object in Line - Annal 30
Accident - Constriction i3
Object in Line - Foreign Object 6
Object in Line - Balicon 7
Customer - Fquipment 44
Accident - Other 4
Fue i6
Vandalisiny 2
Object in Line - Man 0
Unknown 151
Unknown 151
Vegetation 154
Branches 13
Oversmowr i8
Tree £
Weather kil
High Wands 27
Lightaing 3
Fleoding 0
Heavy Ram 0
Landslide i
Natuwzal Disaster/Tsunami/Earthouake 0
Total 2,222

Hawatian Electric Company, Inc.

Hawaiian Electric Company, Inc.
Normalized Sustained Interruption Summary

From January 1, 2021

To: December 31,2021

%% of Total

46.6%
24 2%,
5 1%
2%
{19%,
32%
1 3%,
{1 8%,
(1.0%
1.1%
{1 5%,
00%
0.9%
) 4%,
00%
00%
28.4%
28 4%
00%
0.7%
0.7%
7.3%
1 8%
14%
0.0%
) 3%
(3%
2.0%
0.2%
0.7%
0.1%
0.0%
6.8%
6 8%
6.9%
5.9%,
0.7%
0.4%,
1.4%
1.2%
0.1%
0.0%
0.0%
0.0%
0.0%

Customer Hours
Interrupted
2694310
P12738 04
369137
42,5376
15432 4
88679
26345
AR I
128
5.493.0
39305
153625
9,836.4
9830 4
04
04
33,449.2
314402
04
+4,612.8
4.6128
92,346.3
Sle722
1453375
R.809 8
58509
49085
40704
8175
ONR i
620
[13)]
38,0385
IRO3R S
69.874.0
634133
20672
14035
24,5819
7746 4
68355
O
O
O
O

547.662.9
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%o of Total

49.29%
2L6%
15.9%

7.8%
2.8%
i.6%
(5%,
th1%s
(%
1.0%
(7%
(3%
1.8%
P 5%
ot
ot
6.1%
6.1%
ot
(L8%
(5%
16.9%
4.5%
2 7%
0%
1 1%
(9%
9%,
1%,
1%,
0%,
0%,
6.9%
6.9%,

12.8%

18.9%,

5%,
3%,
4.5%
3.2%,
§.2%,
0%,
0%,
0%,
0%,

Note: Outage causes are hsted in descending erder of Custonser Hours Interrupted within each Cause Category  Outages due to customer
requests are uot inciuded in the service relabslay indices. The Forced cause. which was used m previous 1epoits. lias been discontinned.
outages are coded to the event’s oot cause. Priot to and meluding November 28 2021 the Branches cause includes contributions due to
entire downed frees. Frou November 29 2021 and forward, outages due ro entire downed trees are coded to a separate Tree cause
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DEFINITION OF TERNMIS

CUSTOMER INTERRUPTION

One interruption of ene customer.

INTERRUPTION

The loss of service to one or more customers as a result of one or more component outages.

INTERRUPTION DURATION

The time period trom the mitiation of an interruption until service has been restored to the
affected customers.

MOMENTARY INTERRUPTION

An mterruption having a duration of five minutes or less. typically limited to the period required
to restore service by an iterrupting deviee,

OUTAGE

The loss of ability of a component to deliver power. An outage may or may not cause an
interruption of service to customers., depending on the system configuration.

SUSTAINED INTERRUPTION

Any mterruption not classified as a momentary mterruption. That 15, any interruption that lasts
more than five minutes,

Note: Interruptions to customers at thetr request are not included.
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Reliability indices are based on the standards defined by the Institute of Electrical and
Electronics Engineers (IEEE). Four indices that convey a meaningtul representation of the level
of reliability are as follows:

RELIABILITY INDICES

AVERAGE SERVICE AVAILABILITY INDEX (ASAID)

ASAIT indicates the fraction of time that the average customer received service durtng a
predefined period of time. Customer hours service demand is determined by multiplying the
total number of customers served by the number of hours in the pertod.

ASAL ¥ Customer Hours Service Availability 100%
= X
Y Customer Hours Service Demand !

CUSTOMER AVERAGE INTERRUPTION DURATION INDEX (CAIDI)

CAIDI mndicates the average time required to restore service during a predefined period of time.

CAIDI = 2(Duration of Interruption X No.of Sustained Customer Interruptions)  SAIDI

Y. No. of Sustained Customer Interruptions ~ SAIFI

SYSTEM AVERAGE INTERRUPTION DURATION INDEX (SAIDI)

SAIDI indicates the total sustained interruption duration for the average customer during a
predetined period of time. It is commonly measured in minutes or hours of interruption.

SAIDI 2.(Duration of Interruption x No. of Sustained Customer Interruptions)

Total No. of Customers Served

SYSTEM AVERAGE INTERRUPTION FREQUENCY INDEX (SAIF])

SATFI indicates how often the average customer experiences a sustained interruption during a
predefined period of time.

N Y. No. of Sustained Customer Interruptions
SAIFI =

Total No. of Customers Served
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INTRODUCTION

This ts Hawar't Electric Light Company. Inc.’s 2021 annual service reliability report.

The service reliability indices provided tn this report are commonly used in the electric power utihity
industry as a method of measuring system reliability performance. These include overall availability of
electrical service during a given pertod of ume (Average Service Availability Index or ASAI), the
average frequency or number of times customers experience a sustained interruption of service during a
given period of time (System Average Interruption Frequency Index or SAIF]), the average length of
time an mterrupted customer 1s without power during a given period of time (Customer Average
Interruption Duration Index or CAIDI), and the average length of time customers are without power
during a given period of time (System Average Interruption Duration Index or SAIDT). SAIDI is an
mdication of overall system reliability because it incorporates the nnpact of frequency and duration of
outages on the total customer base. The Appendix contamns defimtions, explanations, and equations tor
the reliability indices,

METHODOLOGY

For the pertod prior to and including March 31, 2021, the reliability indices provided in this report were
calculated using the Institute of Electrical and Electronics Engineers (IEEE) Standard 1366™.-2012
methodology. For the period April 1, 2021 and forward. indices are calculated using an adjusted IEEE
1366 methodology.! Indices reported on a normalized basis exclude Major Event Days (MEDs).
MEDs are defined as days in which the daily svstem SAIDI exceeds the MED threshold value (Thep).
Statistically. days having a daily system SAIDI greater than Taep indicate days on which the energy
delivery system experienced stresses beyond that normally expected (such as during severe weather).”
In caleulating daily system SAIDI. any interruption that spans multiple calendar days 1s acerued to the
day on which the interruption began.

RESULTS

The tollowing tables provide reliability index results on unnormalized and normalized bases for
generation, transnussion, and distribution outages and separately for 1) transmission and distribution
outages, 2) utihity generation outages, and 3) non-utility generation outages. Results are as of January
10, 2022, Subsequent findings may result in changes to data.

"Docket Ne. 2019-0110. Decision and Order No. 37600, issied on Febiuary 2. 2021
“1EFE Std 1366™-2012 IEEE Gude for Electric Power Distribution ReHability Tndices.
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Annual Service Reliability Indices

The following days m 2021 were determined to be MEDs and are theretore excluded from the

normalized mdices.

e 7/29/21 due to scheduled mterruption to replace multiple poles on a transmission circuit
e 12/5/21 due to tree-related outages affecting various parts of Hawai't Island during high winds
o 12/6/21 due to tree-related outages atfecting various parts of Hawai‘t Island during high winds

12/16/21 due to a tree fell on transmission circuit conductors

Table 1: Generation, Transmission, and Distribution Outages — Unnormalized

2016
Number of Customers 84,367
Customer Interruptions 196,249
C'ustomer-Hours Interrupted 247,641
SAIDI (minutes) 176.12
CAIDI (minutes) 75.71
SAIFI (interruptions) 2326
ASAI (percentage) 99.967%

2017

85,041
151,681
263,828

186,14
104.36
1784
99.965%,

Table 2: Transmission and Distribution Outages — Unnormalized

2016
Number of Customers 84,367
Customer Interruptions 115,879
Customer-Hours Interrupted 227.9%9
SAIDI (minutes) 16214
CAIDI (minutes) 115.07
SAIFI (interruptions) 1 409
ASAI {percentage) 99.969%

Table 3:

2416
Number of Customers 84,367
Customer Interruptions 38077
Customer-Hours Interrupted 16,766
SAIDI {(minutes) 11.92
CAIDI (minutes) 17.32
SAIFI (interruptions) 0.688

ASAI (percentage) 99.998%

2017
85.041

120,857
259,368

182.99
128.76
1421

99.965%

2017

85.041

100.000%

Utility Generation Qutages — Unnormalized

2018 2019 2020 2021
85,408 36,068 86,826 87.558
216,840 263,410 157,964 277,662
328,406 362,225 186,333 697,585
230.71 252,52 12R.76 478.03
Y87 X251 7078 150.74
2539 3060 I 819 3171
99.956% 99.932% 99.976% 992.909%
2018 2019 2029 2021
85,408 86,068 86.826 87.558
137.897 230,102 95,278 179,448
297,702 357482 176,156 682,997
200.14 24921 121.73 468.03
129.53 93.21 110.93 228.37

L GIS 2673 1 097 2049
99.960%  99.953%  99.977% 99911%
2018 2019 2020 2021
85,408 86,068 86,826 87,558
28,948 14,302 42,257 28,4060
16,346 1,782 6,047 3,855
1148 1.24 4.18 264
3388 7.48 8.50 812
0.339 0.166 0.487 0.325
99.998% 100,000  99.999%  99.990%,
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Table 4: Non-Utility Generation Qutages — Unnormalized

2016
Number of Customers 84,367
Customer Interruptions 19,293
Customer-Hours Interrupted 2886
SAIDI (minutes) 205
CAIDI (minutes) 897
SAITFI (interruptions) 0.229
ASAI (percentage) 100004

2017

85,041
8,571
1.731

1.22
12.12

0.101

100004

ATTACHMENT 2

PAGE 4 OF 15
2018 2019 2029 2021
85,408 36,068 86,826 87.558
49,995 19,006 20,429 09,748
14,357 2.961 4,130 10,733
10.09 206 285 7.36
7.23 9.35 12.13 9.23
0.5%5 0.221 0.235 0.797
99.998% 1000008 99999, 99.999%,

Table 5: Generation, Transmission, and Distribution Outages — Normalized®

2016
Number of Customers 84,367
Customer Interruptions 185,013
Customer-Hours Interrupted 204,049
SAIDI (minutes) 145,12
CAIDI (minutes) 66.17
SAIFI (interruptions) 2193

99 972%,

ASAI (percentage)

2017
85.041

128,861
191,415

99 .974%

2018

85,408
216,840
328,400

230.71
.87
2539

99.956%

2019 2020 2021
86,008 86,826 87.558
160,467 157,964 201,285
236,454 186,333 235,769
164.86 13876 161.56
88.42 70.78 70.28

1 R6d 1 819 2299

99969%  HY976%  99.969%

Table 6: Transmission and Distribution Outages — Normalized®

2016
Number of Customers 84,367
(C'ustomer Interruptions 107.643
Customer-Hours Interrupted 184,397
SAIDI {(minutes) 131.14
CAIDI (minutes) 192,78
SAIFI (interruptions) 1.276
ASAI (percentage) 99.975%

Y Exchusions include
7:23:16 due to eftects of Tropical Stotmn Darly
9:21:17 due to schieduied substation mamtenance
123717 due 1o ngh winds
2/10/19 due to effects of winter stornvhigh winds

78719 due to remmants of Tropical Storm Barbara

2017

85,041
98.037
186,955

131.90
114.42
1.153
99.975%

2018

85,408
137,897
297,702

209.14
129.53
1.615
99.960%

2019 2029 2021
86,068 86,826 87,558
127,159 95,278 103.071
231,741 176,156 221,181
161.55 121.753 151.57
109.35 110.93 128.75
1.477 1.097 1177
99.969%  99.977%  99.971%

729271 due to scheduled isterruption to teplace multiple poles on @ transmission circut

12/521 due to tree-refated outages stlecting vinious parts of Hawsai's Ishamd durmg high winds
12:67°21 due 1o tice-reiated outages affecning vanous patts of Hawai's Istand duning high winds
1271621 due to a tree fell on transmisston circnrt conductors
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Table 7: Utility Generation Outages — Normalized®

2016 2017 2018 2019 2020 2001
Number of Customers 84,367 85,041 35,408 36,068 86,826 87,558
Customer Interruptions SR077 22,253 28,648 14,302 42,257 28,466
Customer-Hours Interrupted 16,766 2738 16,346 1,782 6,047 3.855
SAIDI (minutes) 1192 1.92 I1.48 1.24 4.18 264
CAIDI (minutes) 7.32 7.36 3388 7.48 R.59 812
SAIFI (interruptions) (.688 0.262 (.339 0.166 0.487 (.325
ASAI (percentage) 99.998%  100.000%  99.998% 100.000%  99.999%  99.999%

Table 8: Non-Utility

Number of Customers
Customer Interruptions
Customer-Hours Interrupted

SAIDI (minutes)
CAIDI (minutes)
SAIFI (interruptions)
ASAI (percentage)

2016

84,367
19,293
2880

2.05
3.97
0229

106G.000%

Generation Outages — Normalized®

2017

85.041
8,571
1,731

1.22

12,12

0 101
106G.000%

2018

85,408
49,995
14,357

10.09
17.23
0 585
99 998%

2019

86,068
19,006
2961

2.06
9.35
0221

106G.000%

2029
86,826

20,429
4,130

99 .999%

I~

021

87.558
09,748

13,733

7.36
9.23
0797

99 .999%
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The following charts and discussion are based on the annual reliability index results for generation,
transmission, and distribution outages on a normalized basis (data from Table 5, above).

Figure 1: Normalized System Average Interruption Duration Index (SAIDI)

250 230.71
200
164.86 161.56
145.12 b5}
g 150 135.05 128.76 2
2 100 2
i
50
0
2016 2017 2018 2019 2020 2021

Figure 1 shows the SAIDI values for 2016 to 2021.

The 2021 SAIDI of 161.56 minutes is about a 25% increase compared to the 2020 SAIDI of 128.76
minutes. The customer hours interrupted was 235,769 hours compared to 186,333 hours in 2020.

The following events significantly impacted the 2021 SAIDI results:

1. October 22, 2021 (Friday) — A tree fell on transmission conductors. This resulted in a sustained
interruption to 2,923 customers for up to 11 hours and 22 minutes and contributed 8.99 minutes
to the annual SAIDI.

2. February 28, 2021 (Sunday) — A tree leaned on transmission conductors. This resulted in a
sustained interruption to 2,923 customers for up to 4 hours and 13 minutes and contributed 7.18
minutes to the annual SAIDI.

3. February 2, 2021 (Tuesday) — A tree fell on distribution conductors. This resulted in a sustained
interruption to 1,578 customers for up to 5 hours and 56 minutes and contributed 6.05 minutes to
the annual SAIDI.
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Figure 2: Normalized System Average Interruption Frequency Index (SAIFI)
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Figure 2 shows the SAIFI values for 2016 to 2021.

The 2021 SAIFI of 2.299 interruptions is about a 26% increase compared to the 2020 SAIFI of 1.819
interruptions. The number of customer interruptions was 201,285 in 2021 compared to 157,964 in 2020.

The following events significantly impacted the 2021 SAIFI results:

1. June 24, 2021 (Thursday) — Underfrequency load shed due to an Independent Power Producer’s
(IPP) generating equipment tripping offline. This resulted in a sustained interruption to 16,773
customers for up to 13 minutes and contributed 0.192 interruptions to the annual SATFI.

2. June 21, 2021 (Monday) — Underfrequency load shed due to an IPP’s generating equipment
tripping offline. This resulted in a sustained interruption to 11,971 customers for up to 27
minutes and contributed 0.137 interruptions to the annual SATFI.

3. July 4, 2021 (Sunday) — Underfrequency load shed due to an IPP’s output dropping to minimum
generation. This resulted in a sustained interruption to 11,635 customers for up to 11 minutes
and contributed 0.133 interruptions to the annual SAIFL.
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Figure 3: Normalized Customer Average Interruption Duration Index (CAIDI)
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Figure 3 shows the CAIDI values for 2016 to 2021.

The 2021 CAIDI of 70.28 minutes is about a 1% decrease compared to the 2020 CAIDI of 70.78
minutes.

The following events significantly impacted the 2021 CAIDI results:

1. October 22, 2021 (Friday) — A tree fell on transmission conductors. This resulted in a sustained
interruption to 2,923 customers for up to 11 hours and 22 minutes and contributed 2.93 minutes
to the annual CAIDL.

2. February 28, 2021 (Sunday) — A tree leaned on transmission conductors. This resulted in a
sustained interruption to 2,923 customers for up to 4 hours and 13 minutes and contributed 2.14
minutes to the annual CAIDI.

3. December 7, 2021 (Tuesday) — Tree-related outages affecting various parts of Hawai‘1 Island
during high winds. This resulted in a sustained interruption to 115 customers for up to 126 hours
and 7 minutes and contributed 2.10 minutes to the annual CAIDI.
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Figure 4: Normalized Average System Availability Index (ASAI)
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Figure 4 shows the ASAI values for 2016 to 2021.

The 2021 ASAI 0f£ 99.969% is a 0.007% decrease from the 2020 ASAI of 99.976%. The customer
hours interrupted was 235,769 hours in 2021 compared to 186,333 hours in 2020.
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Figure S: Outage Causes for 2021

Accident - Auto. 8%

Branches. 13%

The top five outage causes by customer hours interrupted, as illustrated in Figure 5, accounted for
about 83% of the total customer hours interrupted in 2021. These include:

Outage Cause Description
1: Tree Entire downed tree contacts/damages equipment
2. Branches Disconnected portion of vegetation contacts/damages
equipment
3. Deterioration/Corrosion Equipment breakdown from natural causes
4. Accident — Auto Non-utility vehicle collision with equipment
5. Auto UFLS Controlled automatic load shed to recover from

underfrequency conditions

From 2020 to 2021, Tree remained the top outage cause. Branches replaced Deterioration/Corrosion
as the 2" top outage cause. Deterioration/Corrosion is now the 3" top outage cause. Accident —
Auto and Auto UFLS replaced High Winds and Overgrown as the 4™ and 5™ top outage causes,
respectively.



Outage Cause

Tree

Branches
DeteriorationCorrasion
Accrdent - Auto

Auto LFLS

Uinknown
Failure:Defect
Overgrown
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Scheduled

High Winds

Accrdent - Construction
Transfotmer - Failue
Fire

Lighting

Other Company Personuel
Other

Faulty Operatton
Flashover

Object i Line - Animal
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Ovetload

Heavv Rain

Custener - Equipiient
Naanal

Disaster/ Tsunani:Farthquake

Yandalism

Accrdent - Other
Flooding
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Manual Load Shed
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Obpect in Line - Foresgn Object

Object wy Line - Man
System Cliange
Transtonner - Qverload

Total

Average System Availability =

Hawar

Hawai'i Electric Light Company, Inc.
Normalized Sustained Interruption Summary

Fronu January 1. 2021

Customer Hours
Interrupted

1087779
307409
241634
180470
14 5881

06,4398
51048
4. 7683
4.034.0
27074
26122
24202
21987
19330
1733 %
1.208.7
11308
16726
£73.9
7007
REETA RS
B
823
450
16
[

i

0.0

00

O

(1N

[\

0o

0.0

) .{

235,769.4

Number of customers for the penod =

24-moenth aunnal SAIDI (manutesy average for the period F1:2020 - 12:317202] =

To: December 31, 2021

Customer
Interruptions

[

34859
21,286
13,405
6.264
93244
3o
2698
6.47¢
1472

.....
1
3

24-month average numnber of customers for the persod 17172020 - 123172024 =

SAIFE

(interruptions)

(1398
0213
0.153
0072
1122
035
0031
0.074
07
0O
0027
0.0u3
0004
0.020
0008
0.004
0010
(113
0003
0.003
0.023
00K
(L0600
0080

0000

0.000
0000
{1000
(1000
0 O
(000
0 000
0 O
(100
0.000
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SAIDI

(minutes)
7434
2107
16 36
1237
10 113
4 41
3M
327
276
1 86
179
I 66
151
132
119
.83
077
(173
[{EiEE
043
URT
007
{1 (2
a3

0]

000
URLY
000
(000
0 s
R
000
0
(000
000

161.56

99,9600,
87 558
145.16
£7.192

CAIN
(minutes)
187.23
86.63
108.15
172.80
£.91
124.64
114.80
44.16
16443
178.71
07.13
200.57
34354
67.94)
143.23
18501
7749
3572
139.00
38.72
591

R LY
247.00
9010

212.00

3436
0.00
0.00
0030
({3
0.001
0.00
.00
0100
.00

70.28

Notes: Outage causes are hsted in descending order of SAIDI. Outages due to customier requests are not inchuded i the service reliabtlity
urhices. The Forced canse. which was nused in previons reports, has been disconfinuwed; cutages are coded to the event’s root cause.
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From

Outage Cause Category/Cause

Equipment
Deterioration Corrosion
FailuresDetect

Cable Fault
Trapsformer - Faslure
Faulty Operation
Flashover

Overload

Trapsformer - Overload
Lrrov

Other Company Personnel
Switching

{zeneration

Auto UFLS

Muanual Load Shed
Other

Maintenance
Scheduled

System Change

Other

Other

Public {Non-Utility)
Accrlent - Auto
Accrdent - Construciton
Fite

Obpect in Line - Anonal
Custeer - Equipnient
Yandalism

Accrdent - Other
Obypect m Line - Balloon
Obect n Line - Foreszn Object
Obpect i Line - Man
Unknewn

Ulnknown

Yegetation

Tree

Branches

Overgrown

Weather

High Winds

Lishtrang

Heavy Rain

Natwral Disaster Tsunmny/Earthquake
Floodmng

Landslide

Total

January 1, 2021

Iaterruption
Count

193
2
13
27

46

— "
D o= wm g e N e o— L

—
h
[ Y]

i56

tad
tad = = b

Tor

%2 of Total

20.3%%
10.7%
1.4%
2.3%
4.8%
0.2%
0.1%
0.2%
0.0%
0.5%%
0.3%
0.2%
1.2%
§.20%
0.0%
0.0%
16.4%0
16.4%
0.0%
208
207
10.0%
3.5
R
0.2%
3.3%
0.1%
0.3%
0.0%
0.0%
0%
0.0%
10.9%
1092
34.2%%
18.5%%
L%
4.7%
4.5%
0.9%
3.5%
0.1%
0.1%
0.401%
0.401%
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Customer Hours

%o of Total

Interrupted

37.616.4 16.0%
241634 10.2%
50643 22%
40340 1.7%
21987 0.9%
10726 0.5%
3780 0.4%
1041 0.t
0.0 0.t
1,409.3 0.6%
1.208.7 0.5%
200.6 0.1%
14,588.1 6.2%
14,5881 6.2%
0.0 0.t
0.0 0.t
2,707.4 1.1%
27074 I1%
0.0 0.t
11308 0.5%
11308 (1.5%
23,1521 9.8%%
18.047.0 17
24202 Ly
1.933.0 (1.8%
0.7 137
450 (6%
6.3 (0%,
0.0 Py
0.0 Py
(.0 0.7,
0.0 Py
6.439.8 2.7%
64308 279
144.287.1 61.2%
108.777.9 46.1%
3074009 13,674
47683 2%
4,438.2 1.9%
26122 I 1%
1.733. 07%
323 0.t
10.6 02
0.0 0.t
0.0 0.t

235,769.4

Note: Qutage causes are fisted in descending order of Customer Hours Interrupted within each Canse Category. Onitages due o customes
requests are nof meluded m the service reliability indices. The Forced cause. which was used in previous reports. has been discontinued:

outages are coded to the event’s 100t canse
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DEFINITION OF TERNMIS

CUSTOMER INTERRUPTION

One mterruption of one customer.

INTERRUPTION

The loss of service to one or more customers as a result of one or more component outages.

INTERRUPTION DURATION

The time period trom the mitiation of an interruption until service has been restored to the
affected customers.

MOMENTARY INTERRUPTION

An mterruption having a duration of five minutes or less. typically limited to the period required
to restore service by an interrupting device.

OUTAGE

The loss of ability of a component to deliver power. An outage may or may not cause an
interruption of service to customers., depending on the system configuration.

SUSTAINED INTERRUPTION

Any mterruption not classified as a momentary mterruption. That 15, any interruption that lasts
more than five minutes,

Note: Interruptions to customers at thetr request are not included.
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Reliability indices are based on the standards defined by the Institute of Electrical and
Electronics Engineers (IEEE). Four indices that convey a meaningtul representation of the level
of rehability are as follows:

RELIABILITY INDICES

AVIERAGE SERVICE AVAITABILITY INDEX (ASAID

ASAT indicates the fraction of time that the average customer received service during a
predefined period of time. Customer hours service demand 1s determined by multiplying the
total number of customers served by the number of hours i the pertod.

ASAI Y. Customer Hours Service Availability 100%
= x .
Y. Customer Hours Service Demand ¢

CUSTOMER AVERAGE INTERRUPTION DURATION INDEX (CAIDI)

CAIDI indicates the average time required to restore service during a predefined period of time.

Y (Duration of Interruption x No.of Sustained Customer Interruptions)  SAIDI

CAIDI = , . =
2. No. of Sustained Customer Interruptions SAIFI

SYSTEM AVERAGE INTERRUPTION DURATION INDEX (SAIDI)

SAIDI indicates the total sustained interruption duration tor the average customer during a
predefined period of time. It 1s commonly measured in minutes or hours of interruption.

Y.(Duration of Interruption x No. of Sustained Customer Interruptions)

SAIDI =
Total No. of Customers Served

SYSTEM AVERAGE INTERRUPTION FREQUENCY INDEX (SAIFD

SAITFI indicates how eoften the average customer experiences a sustained interruption during a
predefined period of time.

¥ No. of Sustained Customer Interruptions

SAIF] =
Total No. of Customers Served
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INTRODUCTION

This 1s Maui Electric Company. Limited’s 2021 annual service reliability report.

The service rehiability indices provided 1n this report are commonly used 1n the ¢lectric power utility
mdustry as a method of measuring system reliabulity performance. These mnclude overall availability of
electrical service during a given period of time (Average Service Avallability Index or ASAIY, the
average frequency or number of times customers experience a sustained interruption of service during a
given peried of time (System Average Interruption Frequency Index or SAIFI), the average length of
time an mterrupted customer is without power during a given period of time (Customer Average
Interruption Duration Index or CAIDI). and the average length of tme customers are without power
during a given period of time (System Average Interruption Duration Index or SAIDI). SAIDI 1s an
indication of overall system reliability because it incorporates the impact of frequency and duration of
outages on the total customer base. The Appendix contains definitions, explanations, and equations for
the reliability indices.

METHODOLOGY

For the period prior to and including March 31, 2021, the reliability indices provided in this report were
calculated using the Institute of Electrical and Electronics Engineers (IEEE) Standard 1366™-2012
methodology. For the period April 1, 2021 and forward. indices are calculated using an adjusted IEEE
1366 methodology.!  Indices reported on a normalized basis exclude Major Event Days (MEDs).
MEDs are defined as days m which the daily system SAIDI exceeds the MED threshold value (Tyen).
Statistically. days having a daily system SAIDI greater than Taep indicate days on which the energy
delivery svstem experienced stresses beyond that normally expected (such as during severe weather).”
In calculating datly system SAIDI. any mterruption that spans multiple calendar days 1s accrued to the
day on which the interruption began.

RESULTS

The tollowing tables provide reliability index results on unnormalized and normalized bases for
generation. transmission, and distribution outages and separately for 1) transmission and distribution
outages. 2} utility generation outages, and 3) non-utility generation outages. Results are as of January
19, 2022, Subsequent findings may result in changes to data.

! Docket No. 2019-0110. Decision arsi Order No. 37000 issited on February 2, 2021
- IEEE §td 1366™-2012 IEEE Guide for Electiie Power Distribution Reliability Indices
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Annual Service Reliability Indices

The following days in 2021 were determuned to be MEDs and are therefore excluded from the

normalized indices,

e  4/24/21 due to mylar balloon in conductors on Lana't
e 5/29/21 due to undertrequency load shed (UFLS) when a generator tripped offline on Lana‘®y

* Previously reported information has been revised based on updated data.

11/29:21 due to transmission and distribution (T&D) equipment fatlure on Maw
12/5/21 due to weather-related owtages affecting vartous parts of Maw
1277721 due to T&D equipment failure on Maw

Table 1: Generation, Transmission, and Distribution Qutages — All Islands, Unnormalized

Number of Customers
Customer Interruptions
Customer-Hours Interrupted

SAIDI (minutes)
CAIDI (minutes)
SAIFI (interruptions)
ASAI (percentage)

Table 2: Transmission and Distribution Outages — All Islands, Unnormalized

Number of Customers
Customer Interruptions
Customer-Hours Interrupted

SAIDI (minutes)
CAIDI (minutes)
SAIFI (interruptions)
ASAI (percentage)

2016

2.001
99.965%

2016

70,745
134 247
213040

18077
9520
| .RO¥

99.966"%

2017

71.039
248,291
984,239

»d
o

18
7.84
3.495
99 8428y

&
2

SERVS]

2017

71.049
244,444
979,851

%2748
240.51
3441
99.843%

2018

71,671
241.217
569,222

470.53
141.59
3.366

99 509

2018

71.671
173,292

527.947

44198
182.79
2418
99.916%

2019

72,265
195.561
MR16Y

239.08
106.82
2700

99 945%,

2020*

73.007
138,816
JIR7 853

23657
12442
1.901
99.955%,

2019 2020+
72.265 73.007
185,205 113.267
342971 256,870
284.76 21141
111.11 13607
2.563 1.551
99.946%  99.960%

Table 3: Utility Generation Outages — All Islands, Unnormalized

Number of Customers
Customer Interruptions
Customer-Hours Interrupted

SAIDI (minutes)
CAIDI (minutes)
SAIFI (interruptions)
ASAI {percentage)

2016

70.745
7,305
7.185

0.09
59.01

0 103
99.999%,

2017

71.049
3,067
4.290

3.63
70.29
0052

99.999%,

2018

71.671
23,563

17.010

14.24
43.31
0329
99.997%

2019

72.265
10,356
5.198

4.32
30.12
0143

99.999%,

2029

73.007
25,549
3,982

2546
7276
0350
99.995%,

2021

73,735
147.004
609,474

49594
248,76
1.994
99.906%

[

021

73,735
141,693
603,472

491.06
25554
1.922
99.907%

0072
99.999%,
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Table 4: Non-Utility Generation Qutages — All Islands, Unnormalized

Number of Customers
Customer Interruptions
Customer-Hours Interrupted

SAIDI (minutes)
CAIDI (minutes)
SAIFI (interruptions)
ASAI (percentage)

2016

70,745

a3

13
0.01
255.00

£.000
1000040

2017

71.049
18
92

0.08
30.71
0.003

1000040

2018

71.671
14.362
24.264

20.31
32%2
0.619
99 9Ha%,

Table §: Generation, Transmission, and Distribution Qutages — Maui, Unnormalized

Number of Customers
Customer Interruptions
Customer-Hours Interrupted

SAIDI (minutes)
CAIDI (minutes)
SAIFI (interruptions)
ASAI (percentage)

2016

65,799
18,080
177.095

162.03
90.29
1.795

99,969,

2017

66,107
230,067
860,210

780,74
224,34
3.480
99.851%

2018

66,701
214,637
462,504

416.51
129.37
3218
99,92 1%
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2019 2020 2021
72265 73,007 73,735
it O it
0 0 0
0.00 0.00 0.00
0.00 0.00 0.00
£.000 £.000 £.000
100.000% 1000000 100.000%,
2019 2020* 2021
67.267 68,001 68.711
181,075 122,467 126,542
321110 240,043 563958
286.42 21180 49246
106,40 117.60 267.40
2.692 1.801 1.842

99.946%  99.960%  99.906%

Table 6: Transmission and Distribution Qutages —Maui, Unnormalized

Number of Customers
Customer Interruptions
Customer-Hours Interrupted

SAIDI {(minutes)
CAIDI (minutes)
SAIFI (interruptions)
ASAI (percentage)

Table 7:

Number of Customers
Customer Interruptions
Customer-Hours Interrupted

SAIDI (minutes)
CAIDI (minutes)
SAIFI (interruptions)
ASAI (percentage)

2016

65.799
118,077
177.682

162.02
90.29
1.795

99.969%

2016

05.799
0
0

0.00

0.00
0000
100.000%

2017

66,107
230,067

860,210

780.74
224.34
3430
99.851%

2017

06,107
0
0

0.00

0.00
0000
100.000%

2018

66,701
152,495
426,968

384,08
167.99
2286
99.927%

2018

06,701
17,960
11.6538

10.49
3895
0269
99.998%,

2016+ 2020~ 2021
67,267 68,001 H8.711
176,151 103.870 126,542
JiB.362 223,632 563,958
283.97 197.32 492 .46
108,44 12918 267.40
2.619 1.527 1.842

99.946%  99.963%  99.906%

Utility Generation Qutages — Maui, Unnormalized

2019 2020 2021
07.267 0X.001 08711
4924 18,597 0
2748 16411 it
245 1448 0.00
3348 5295 0.00
0073 0273 0000
100.000%  99.997%  100.000%
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Table 8: Non-Utility Generation Outages — Maui, Unnormalized

2016
Number of Customers 65,799
Customer Interruptions 3
Customer-Hours Interrupted 13
SAIDI (minutes) 0.01
CAIDI (minutes) 255.00
SAIFI (interruptions) 0.000
ASAI (percentage) 1000040

2017

66,107
it
0

0.00

0.00
£.000
1000040
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2018 2019 2020 2021
66,701 67,267 68.001 68,711
44,182 0 0 0
24,178 0 0 0
2175 0.00 0.00 0.00
3283 0.00 0.00 0.00
0.662 £.000 £.000 (.000
99.996%  100.000%  100.000%  100.000%

Table 9: Generation, Transmission, and Distribution Outages — Moloka*i, Unnormalized

2016
Number of Customers 3.212
Customer Interruptions 17,610
Customer-Hours Interrupted 3N.058
SAIDI (minutes) 71085
CAIDI (minutes) 129.67
SAIFI (interruptions) 5.482

ASAI (percentage) 99.865%

2017

3.200
12.700
32315

604.19
152.67
3.958
99.885%

2018

3.232
20,101
99,544

1 %47 88
29713
6.219
99.648%0

2019* 2020 2021
3,250 3.259 3.272
9.441 13.893 16,517
23938 42,964 41.433
441.98 791.07 73986
152.13 18555 150.51
2.905 4.263 5.048

99.916%  99.E50% DY.B55%

Table 10: Transmission and Distribution Qutages — Moloka'i, Unnormalized

2016
Number of Customers 3.212
Customer Interruptions 15,239
Customer-Hours Interrupted 34985
SAIDI {(minutes) 65346
CAIDI (minutes) 137.57
SAIFI (interruptions) 4.750

ASAI (percentage) 99.876%

2017

3.209
10,952
29.132

544.68
159.60
3413

99 8964

2018

3.232

17.177
96.584

179293
337.37
5314

99 659%

2019~ 2020 2021
3,250 3259 3,272
7.226 7,719 12.492
23,036 RER.EIS j6d76
42533 531.16 068.95
191.28 22423 175.20
2224 2.369 3818

99.919%  99.BYV9%,  9UEBTI%

Table 11: Utility Generation Qutages — Moloka‘i, Unnormalized

2016
Number of Customers 3.212
Customer Interruptions 2.351
Customer-Hours Interrupted 3073
SAIDI (minutes) 57.40
CAIDI (minutes) 78.42
SAIFI (interruptions) 0732

ASAI (percentage) 99.989%,

2017

3.209
1,748
KN EX

36,51
109,26

01 545
99.989%,

2018

0 905
99.990%,

2019 2020 2021
3.250 3.259 3.272
2215 6,174 4.025

902 14,116 4,957
16.65 25692 90.91
2442 137.19 7389
0682 I R8O35 1.250

99.997%  99.931%  99.983%
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Table 12: Non-Utility Generation Qutages — Moloka‘i, Unnormalized

2016 2017 2018 2019 202 2021
Number of Customers 3.212 3.209 3,232 230 3,259 3,272
Customer Interruptions 0 0 0 0 0 0
Customer-Hours Interrupted 0 0 0 0 0 0
SAIDI (minutes) 0.00 0.00 0.00 0.00 0.00 0.00
CAIDI (minutes) 0.00 0.00 0.00 0.00 0.00 0.00
SAIFI (interruptions) 0.000 0.000 0.000 0.000 0.000 0.000
ASAI (percentage) 100.000%  100.000%  100.000%  100.000%  100.0000  100.000%

Table 13: Generation, Transmission, and Distribution Qutages — Lana‘i, Unnormalized

2016 2017 2018 2019 2020 2001
Number of Customers 1.733 1,733 1,738 1,749 1,747 1,752
Customer Interruptions 5,865 5,524 479 5,045 2,456 3,945
Customer-Hours Interrupted 4.584 91.714 6.874 3121 4.846 4,083
SAIDI (minutes) 133.66 3176.26 237.27 107.10 166.39 139.78
CAIDI (minutes) 46.89 996.17 63.65 37.12 11R.38 62.09
SAIFI (interruptions) 3.3%3 3088 3.727 2,885 1.406 2.251
ASAI (percentage) D9.970%  D9.396% 99 05 S  99980%  99968%  99.973%

Table 14: Transmission and Distribution Qutages — Lana‘*i, Unnormalized

2016 2017 2018 2019 2020 2021
Number of Customers 1,733 1.733 1.738 1.749 1.747 1.752
Customer Interruptions 911 3435 3.620 1.828 1.678 2.659
Customer-Hours Interrupted 472 Y510 4.395 1.572 4.390 3.038
SAIDI (minutes) 16.35 313453 151.71 53.95 150.76 104.01
CAIDI (minutes) 31.10 1585.57 72.85 51.61 156.99 68,55
SAIFI (interruptions) 0.526 1.977 2.083 1.045 0.960 1.517
ASAI (percentage) 99.997%  99.404%  99.971%  99.950%  99.971%  99.980%

Table 15: Utility Generation Outages — Lana‘i, Unnormalized

2016 2017 2018 2019 2020 2021
Number of Customers 1.733 1.733 1.738 1.749 1.747 1.752
Customer Interruptions 4,954 1.919 2.679 3217 T8 1.286
Customer-Hours Interrupted 4.112 L3 2392 1.549 435 1.045
SAIDI (minutes) 142.32 3853 8258 53.15 15.63 3597
CAIDI (minutes) 49.80 34.79 53.58 2889 3510 48.74
SAIFI (interruptions) J 858 1108 1 541 1 840 0 445 073

ASAI (percentage) 99.973%  99.993% 99984%  99.990%  99.997%  99.993%
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Table 16: Non-Utility Generation Outages — Lana‘i, Unnormalized

2016 2017 2018 2019 2020 2021
Number of Customers 1.733 1.733 1.738 1.749 1.747 1.752
Customer Interruptions 0 186 186 0 0 0
Customer-Hours Interrupted 0 92 86 0 0 0
SAIDI (minutes) 0.00 319 298 0.00 0.00 0.00
CAIDI (minutes) 0.00 30.71 2875 0.00 0.00 0.00
SAIFI (interruptions) 0.000 0.104 0.104 0.000 (.000 0.000
ASAI (percentage) 100.000%  99.999%  99.999%  100.000% 100.000%  100.000%

Table 17: Generation, Transmission, and Distribution Qutages — All Islands, Normalized®

2016 2017 2018 2019 2020 2021
Number of Customers 70,745 71.049 71.671 72,265 73,007 73,735
Customer Interruptions 113,753 117,429 181,037 148,205 125931 99.226
Customer-Hours Interrupted 159383 178350 272,398 190.502 202,513 192587
SAIDI (minutes) 13518 150.62 228.04 158.42 166.43 156.71
CAIDI (minutes) 8405 91.13 90.28 77.25 96.49 116.45
SAIFI (interruptions) 1.608 1.653 2.526 2.051 1.725 1.346
ASAI (percentage) D9.974%  99.971%  99.957%  99.970%  99.968%  99.970%

¥ Exclusions include
4/3:16 due to moter vehicle accident on Maw
72786 due to West Maw Mountains wildfire on Maui
12/18/10 due to trees or branches in lmes durmg hagh winds on Mo
1721717 due 10 high winds or Lana‘i
372417 due to UFLS or Maut
10-24/17 due to an island-wide outage on Maw
11726717 due to UFLS and a fault cansed by tree branclh on Maut
R/23/18 due to effects of Hurricane Lane on Maui
824718 due to effects of Hurrweane Lane ou Maui
942718 due to ettects of Tropieal Stortn Ohbivia on Maut
10/20/18 UFLS due to 1apid drop in as-avalable generation on Mo
210009 due to effects of winter storm’high winds, vegetation, and fashover on Maui
24219 due 1o eltects of winter stormvhigh winds on Maw
11722719 due to lugh winds on Maui
12726720 due to weather and vegetation-related ontages during high winds and ram on Maui
4/24; "I due to mvlar balioon in conductors on Lana't
5329271 due to UFLS when a generator tripped oftline on Lana‘:
1172021 due to T&D equapent failure on Maw
1275/21 due to weather-related outages affecting varsous parts of Ma
127721 due to T&D equupinent failure on Mauwi
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Table 18: Transmission and Distribution Outages — All Islands, Normalized®

2016
Number of Customers 70,745
Customer Interruptions 106,475
Customer-Hours Inferrupted 152,185
SAIDI (minutes) 129.07
CAIDI (minutes) 85.76
SAIFI (interruptions) 1.505
ASAI (percentage) 99 976%

2017

71.049
113.582
173,962

146.91
91.90
1.599

99.072%,

2018
671
488
682

71,
135,
245,

208,19
110.13
1.890
99.96(1
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2019 2020 2021
72265 73,007 73,735
137.849 100,382 95,195
185,604 171,531 187.625
154.10 140.97 152.67
80.79 102.53 118.26
1.908 375 1.291

99.971%  99.973%  99.971%

Table 19: Utility Generation Outages — All Islands, Normalized®

2016
Number of Customers 70,745
Customer Interruptions 7,305
Customer-Hours Interrupted 7185
SAIDI (minutes) 6.09
CAIDI (minutes) 59.01
SAIFI (interruptions) 0.103

ASAI (percentage) 99,999,

2017

71.049
3,667
4.296

3.63
7).29
0.052

99.999%,

2018

71.671
23,563
17.010

14.24
4331
0.329
09,997,

2019 2029 2021
72,265 73.007 73,735
10,356 25,549 4,031

5198 30982 4.961
4.32 2546 4.04
30.12 72.76 7385
0.143 0.350 0.055

99.999%  99.995% 999994

Table 20: Non-Utility Generation Qutages — All Islands, Normalized®

2016
Number of Customers 70.745
(Customer Interruptions 3
Customer-Hours Interrupted 13
SAIDI (minutes) 0.01
CAIDI (minutes) 255.00
SAIFI (interruptions) 0000
ASAI {percentage) 100.000%

2017

71.049
I

92

(.08
20,71
0003

100.000%

2018

71.671
21.986
6,706

5.61
18.30

0 3407
99.999%,

2019 2024 2021
72.265 73.007 73735

0 0 0

0 0 0

0.00 0.00 0.00

0.04 0.00 .00
0000 0.000 0000
100.000%  100.000%  100.000%

Table 21: Generation, Transmission, and Distribution Qutages — Maui, Normalized®

2016
Number of Customers 65,799
Customer Interruptions 90,308
Customer-Hours Interrupted 116.740
SAIDI (minutes) 106.45
CAIDI (minutes) 77.36
SAIFI (interruptions) 1.372

ASAI (percentage) 99.980%

2017

66,107
100932
143,751

13047
85.44
1.527

99.975%

2018

66,701
154,457
165 9840

14931
64.4%
2310

99.972%

2019~ 2020 2021
67,267 68.001 68.711
33719 109,382 80.807

163,742 154,703 148,603
146.05 136,50 129.76
73.47 34.71 110.34
1988 1.o11 1176

99.972%  Y9974% 99.975%
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Table 22: Transmission and Distribution Outages — Naui, Normalized?®

2016
Number of Customers 65,799
Customer Interruptions 90,305
Customer-Hours Interrupted 116728
SAIDI (minutes) 106 44
CAIDI (minutes) 77.36
SAIFI (interruptions) 1.372
ASAI (percentage) 99.980%

Table 23:

2016
Number of Customers 65,799
Customer Interruptions 0
Customer-Hours Interrupted 0
SAIDI (minutes) 0.04
CAIDI (minutes) 0.00
SAIFI (interruptions) 0.600
ASAI (percentage) 100004

2017

66,107
100952
143,751

130,47
K3.44
1.527

99.975%

2017

66,107
0
it

(.08

0.00
0.000
100.000%

2018

66,701
114.691
147.702

13286
77.27
1.719

99.975%
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2019~ 2020 2021
67,267 68,001 68,711
128.795 HLO8S ®0.807
160,995 138,293 148,603
143.60 122.02 129.76
73.00 91.20 110.34
1915 1 338 1176
Y9973% 99977 99.975%

Utility Generation Qutages — Maui, Normalized®

Table 24: Non-Utility Generation Outages — Maui. Normalized?

2016
Number of Customers 65,799
(Customer Interruptions 3
Customer-Hours Interrupted 13
SAIDI (minutes) 0.01
CAIDI (minutes) 255.00
SAIFI (interruptions) 0000
ASAI {percentage) 100.000%

2017

06,107
0
0

0.00

(.08
{000
100.000%

Table 25: Generation, Transmission, and Distribution Outages — Moloka'i, Normalized?

2016
Number of Customers 3212
Customer Interruptions 17,610
Customer-Hours Interrupted 38058
SAIDI (minutes) 710.85
CAIDI (minutes) 129.67
SAIFI (interruptions) 54582

ASAI (percentage) 99.865%

2017

3209
12.700
32315

604 19
1532.067
3958
99.885%

2018 2019 2020 2021
66,701 67,267 68001 68711
17,960 4924 18,597 0
11.658 2,748 16411 0

10.49 2.45 14.48 0.00

38.95 33.98 52.95 0.00

0.269 0.073 0.273 0.000

99.998%  100.000%  99.997%  100.000%

2018 2019 2020 2021
66701 67267 GRODL 6RTII
21.806 0 0 0

6,620 0 0 0

5.96 0.00 0.00 0.00
18.22 0.00 0.00 0.00
0327 0 000 0 000 0 000

99.999%  100.000%  100.000%  100.000%
2018 2019~ 2020 2021
3232 3,250 3.259 3272
20,101 9.441 13893 16517
99,544 23938 42964 41433
1847 .88 H198 79107 759.86
297.13 15213 18555 15051
6.219 2 903 1.263 5.048

99.64R8%

99.916%  YORS0Y  OUBS5%
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Table 26: Transmission and Distribution Outages — Moloka‘i, Normalized?

2016 2017 2018 2019+ 24020 2021
Number of Customers 3212 3.209 3,232 3,250 3,259 3.272
Customer Interruptions 15,259 10,952 7177 7.226 7.719 12.492
Customer-Hours Interrupted 34985 29,132 96,584 23,036 28,848 36476
SAIDI (minutes) 633 46 54468 179293 42533 §531.106 66895
CAIDI (minutes) 137.57 1539.60 337.37 191.28 22423 175.20
SAIFI (interruptions) 4.7560 3413 5314 2,224 2369 3818
ASAIT (percentage) 99 876% 9 .EU6%  99.659% 99.919%  99.899%  99.K73%

Table 27: Utility Generation QOutages — Moloka*i, Normalized®

2016 2017 2018 2019 2020 2021
Number of Customers 3.212 3,209 3.232 3.250 3.259 3.272
Customer Interruptions 2,351 1,748 2,924 2,215 6,174 4,025
Customer-Hours Interrupted 3073 3183 2,960 2902 14.116 4.957
SAIDI (minutes) 57.40 5951 54.94 16.65 25992 30,91
CAIDI (minutes) 7842 109.26 60.74 24.42 137.19 7389
SAIFI (interruptions) 0.732 0.545 0.905 0.6%2 1.895 1.230

ASAI (percentage)

99 989%,

99 989%,

99,9904 99.997%, 99.951% 99 983%

Table 28: Non-Utility Generation Qutages — Moloka'i, Normalized®

2016 2017 2018 2019 2029 2021
Number of Customers 3z 3.209 3252 3250 3239 3272
(Customer Interruptions 0 0 0 0 0
Customer-Hours Interrupted 0 0 0 0 0 0
SAIDI {(minutes) 0.00 0.00 0.00 0.00 0.00 0.00
CAIDI (minutes) (.08 (.08 (.08 (.08 .00 (.08
SAIFI (interruptions) 0000 0000 0000 (000 (.000 (000
ASAI (percentage) 100.000%  100.000%  100.000%  100.000%  100.000%  100.000%

Table 29: Generation, Transmission. and Distribution Qutages — Lana‘i, Normalized®

2010 2017 2018 2019 2020 2021
Number of Customers 1,733 1,733 1,738 1.749 1,747 1,752
Customer Interruptions 5.865 377 6.479 5.045 2456 1.902
Customer-Hours Inferrupted 4,584 2284 6,874 3121 4,846 2,550
SAIDI (minutes) 158.66 79.10 237.27 107.10 166.39 §7.32
CAIDI (minutes) 46.89 36.28 63.65 37.12 118.38 %0.46
SAIFI (interruptions) 3383 2180 3727 2.8%5 1.406 1.0%5
ASAI (percentage) 99.970%  99.985%  99.955%  99.930%  99.968%  99.983%
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Table 30: Transmission and Distribution Qutages — Lana‘i, Normalized?

2016
Number of Customers 1.733
Customer Interruptions 911
Customer-Hours Interrupted 472
SAIDI (minutes) 16.35
CAIDI (minutes) 3110
SAIFI (interruptions) (.536
ASAI (percentage) 99.997%

Table 31:

2016

Number of Customers 1,733

Customer Interruptions 4,954

Customer-Hours Interrupted 4.112
SAIDI (minutes) 14232
CAIDI (minutes) 49.80
SAIFI (interruptions) 2858
ASAI (percentage) 99.973%,

2017

99.993%

2017

1,733
1,919
1.113

8.
4, o
108
99.993%

IJ’l

it 'JJ 8]
"-J

2018

1.738

99.

2019 2020 2021
1.749 1.747 1.752
1.828 1.678 1.896
1,572 4.390 2540
53,95 150.76 87.17
51.61 156.99 R0.57
1.045 0.960 1.082

99.000%  99.971%  99.933%

Utility Generation Qutages — Lana‘i, Normalized®

Table 32: Non-Utility Generation Qutages — Lana‘i, Normalized®

2016
Number of Customers 1.733
(Customer Interruptions 0
Customer-Hours Interrupted 0
SAIDI (minutes) 0.00
CAIDI (minutes) 0.0t
SAIFI (interruptions) 0000
ASAI {percentage) 100.000%

2017

1.733
I

92

319
20,71

0 104
99.999%,

2018 2019 2024 2021
1,738 1.749 1.747 1.752
2.679 3,217 778 6
2.392 1.549 455 4
8258 5315 [5.63 0.15
53.58 2R.E89 35.1¢ 44,00
1.541 1.844 0.445 0.003

99 984, 99 .99()%, 99.997%  100.000%,
2018 2019 2020 2021
1.738 1.749 1.747 1.752
180 0 0 0

R6 { 0 {

298 0.00 .00 0.00
2875 .00 .00 .00
0104 0000 0.000 0000
§9.999%,  100.000%  100.000%  100.000%
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The following charts and discussion are based on the annual reliability index results for generation,
transmission, and distribution outages on a normalized basis (data from Table 17, above).

Figure 1: Normalized System Average Interruption Duration Index (SAIDI)

= 228.04
200
166.43
— 158.42 156.71 ]
150 | 13518
g 3
100 2
=]
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50
0
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Figure 1 shows the SAIDI values for 2016 to 2021.

The 2021 SAIDI of 156.71 minutes is about a 6% decrease compared to the 2020 SAIDI of 166.43
minutes. The customer hours interrupted was 192,587 hours in 2021 compared to 202,513 hours in

2020.

The following events significantly impacted the 2021 SAIDI result:

1. September 6, 2021 (Monday) — T&D equipment failure on Maui. This resulted in a sustained
interruption to 7,169 customers for up to 7 hours and 23 minutes and contributed 10.25 minutes
to the annual SAIDI.

2. December 6, 2021 (Monday) — Weather-related outages affecting various parts of Maui. This
resulted in a sustained interruption to 1,516 customers for up to 23 hours and 44 minutes and
contributed 9.48 minutes to the annual SAIDL

3. November 1, 2021 (Monday) — A switch flashed over on Maui. This resulted in a sustained
interruption to 4,000 customers for up to 9 hours and 47 minutes and contributed 9.07 minutes to

the annual SAIDI.
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Figure 2: Normalized System Average Interruption Frequency Index (SAIFI)
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Figure 2 shows the SAIFT values for 2016 to 2021.

The 2021 SAIFI of 1.346 interruptions is about a 22% decrease compared to the 2020 SAIFI of 1.725
interruptions. The number of customer interruptions in 2021 was 99,226 compared to 125,931 in 2020.

The following events significantly impacted the 2021 SAIFI result:

1. September 6, 2021 (Monday) — T&D equipment failure on Maui. This resulted in a sustained
interruption to 7,169 customers for up to 7 hours and 23 minutes and contributed 0.097
interruptions to the annual SAIFI.

2. December 6, 2021 (Monday) — Faulty T&D equipment operation during rain on Maui. This
resulted in a sustained interruption to 6,917 customers for up to 1 hour and 23 minutes and
contributed 0.094 interruptions to the annual SAIFL.

3. December 8, 2021 (Wednesday) — T&D equipment failure on Maui. This resulted in a sustained
interruption to 6,347 customers for up to 5 hours and 16 minutes and contributed 0.086
interruptions to the annual SAIFI.
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Figure 3: Normalized Customer Average Interruption Duration Index (CAIDI)
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Figure 3 shows the CAIDI values for 2016 to 2021.

The 2021 CAIDI of 116.45 minutes is about a 21% increase compared to the 2020 CAIDI of 96.49
minutes.

The following events significantly affected the 2021 CAIDI results:

1. December 6, 2021 (Monday) — Vegetation-related outages and unknown causes affecting various
parts of Maui during severe weather. This resulted in a sustained interruption to 1,516 customers
for up to 23 hours and 44 minutes and contributed 5.35 minutes to the annual CAIDI.

2. July 1 and 2, 2021 (Thursday, Friday) — Unknown cause affecting a portion of Moloka‘i. This
resulted in a sustained interruption to 822 customers for up to 12 hours and 16 minutes and
contributed 2.74 minutes to the annual CAIDI.

3. February 3, 2021 (Wednesday) — Weather and vegetation-related outages affecting various parts
of Maui and Moloka‘i during high winds and heavy rain. This resulted in a sustained
interruption to 1,527 customers for up to 18 hours and 6 minutes and contributed 2.47 minutes to

the annual CAIDI.
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Figure 4: Normalized Average System Availability Index (ASAI)
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Figure 4 shows the ASAI values for 2016 to 2021.

The 2021 ASAI 0f 99.970% is a 0.002% increase compared to the 2020 ASAI of 99.968%. The
customer hours interrupted was 192,587 hours in 2021 compared to 202,513 hours in 2020.
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Figure 5: Outage Causes for 2021
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The top five outage causes by customer hours interrupted, as illustrated in Figure 5, accounted for about
76% of the total customer hours interrupted in 2021. These include:

Outage Cause Description
1. Deterioration/Corrosion Equipment breakdown from natural causes
2. Tree Entire downed tree contacts/damages equipment
3. Branches Disconnected portion of vegetation contacts/damages
equipment
4. Cable Fault Failure of underground cable or cable component
5. Unknown Definitive cause cannot be determined after investigation

From 2020 to 2021, Deterioration/Corrosion replaced Branches as the top outage cause. Tree and
Branches are the 2" and 3™ top outage causes, resgectively. Cable Fault remained as the 4™ top outage
cause and Unknown replaced Auto UFLS as the 5™ top outage cause.
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Maui Electric Company, Limited
Normalized Sustained Interruption Summary — System Total

From  Januwary 1. 2021 To: December 31, 2021

. Customer Hours Customer RAIFI SAIDI CAIDI

Outage Cause K L . . A .
Interrupted Interruptions (interruptions) (minutes)  (minutes)

Deterioratior/Corrosion 66.780.2 37211 0.305 3434 107.68
Tree 218449 5459 0074 17.78 240,10
Branches 20.629.6 6.617 0.090 1679 187.06
Cable Fauli 18,3427 12076 0.164 1403 o1.14
Unknown 182857 G 186 I RELE I4 8§ 177.36
Faulty Operation 83264 16,713 143 718 49.44
Accrdent - Auto 81943 2191 1030 667 224.40
Flashover 6.182.8 3745 0.051 503 99,46
Auto UFLS 49614 4.031 0085 404 7383
Scheduled 4.606.9 4.105 0.050 375 67.34
High Winds 42104 323 0.007 343 48407
Failwre/Detect 20614 679 0.000 {08 18216
Object s Line - Animal 1.895.0 1.383 0.019 1.54 £2.21
Object i Line - Foreign Object 1.607.4 496 0.007 131 194.44
Heavv Rain 1,533.3 313 0.004 1.28 USR]
Overload s5lo.a 358 0.005 .42 R6.58
Transtonner - Fatlure 329 N (.002 041 18287
Accident - Construction 428.9 204 4.003 035 126.13
Switching 4249 1.96%8 6.027 0.33 1295
Other 2307 357 0.00% 0.19 2485
Flooding 2128 7 0.000 al7 1.824. 14
Lightrung 1022 41 0.001 008 149.54
Other Company Personuel 755 129 0.002 0.0n 3511
Obgect m Line - Balloon 484 30 0.000 0.04 .00
Accrdent - Other R 25 0.000 0.03 75.00
Overgrown RER 8 0.0010) 002 20325
Custoiner - Equipmnent 144 4 0.000 0.0 21073
Fire 0 { 0.000 (.00 000
Landslide 0.0 0 (000 .00 0.410
Manual Load Shed 0.4} 0 0.000 0.00 0.41
Nittural Disaster Tsunamp Earthquake 0.0 0 0.000 a00 0.4
Object i Lige - Man 06} 0 0.000 .00 060
Systemn Chauge 0.0 0 0.000 0.00 .00
Transtorzer - Overload 0.0 1 0.000 .00 0.00
Vandalism 0.0 0 0.000 000 0.00
Total 192,586.5 99,226 1.346 156.71 116.45
Average System Avatlability = 99.070%,
Nuunber of customers for the perod = 73735
24-month annual SAIDI (numtes) average tor the period /172020 - 124312021 = 161.57
24-month average nnber of customers tor the persod 1172020 - 12/31:°2024 = 73371

Notes: Qutage causes are bisted m descending order of SAIDL Outages due to customer requests ate not included i the setvice 1eliability
mdices. The Foreed canse, which was used in previous reports. has been discontinued: mnages are coded to the evenr’s root cause.
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Maui Electric Company, Limited
Normalized Sustained Interruption Summary — Maui

From  Januwary 1. 2021 To: December 31, 2021

. Customer Hours Customer SATF SAIDI CAIDI

Outage Cause . . . . .
Interrupted Interruptions (interruptions} {minutes} (minutes)

Deterioratior/Corrosion 383820 33729 0.491 M98 103.86
Tree 04790 5475 00758 {788 23744
Branches 16,5937 4.892 (.071 i449 20354
Cable Fault 13,8877 11,403 0.166 1347 8360
Unknown 012213 31919 L0587 3 &4 {5497
Faulty Operation RE2069 10.713 150 7.71 49.44
Flashover 5.650 7 1456 (050 4.97 09.35
Avccrdent - Auto 387003 933 0.014 338 236.23
Scheduled 27523 2663 0.039 246 6201
Fatlure Detect 19493 328 0.008 1.70 2215
High Winds 1,575 6 121 0.002 1.38 78131
Switching 4249 1968 0.029 037 1293
Accident - Construction 4175 196 0.003 036 127.81
Traustormer - Faillwe 4o 60 0.001 027 304.55
Object iy Line - Foresgn Object 2760 110 0.001 0.24 165.60
Other 2305 56 008 04.20 2487
Flooding 228 7 0.000 0.1 1.824.14
Overload 1923 119 0.002 ot7 96,95
Obgect n Line - Animal 13772 40 0.001 0.12 20578
Lighiming 1422 41 0.001 0.0u 14954
Other Company Personnel il 10 (002 .06 g2
Object iy Line - Badloon 43.0 30 0.000 04 96040
Overgrown 271 b 0.000 (02 20325
Custoraer - Equupiient i41 4 0.000 04.01 210.75
Heavy Rain 40 o 0.000 0.1 140.00
Accrdent - Other 0.0 0 0.000 000 0.00
Auto UFLS 00 0 0.000 000 0.00
Fire 00 0 0.000 0.00 0.00
Landslide a0 0 0.000 .00 0.3
Manual Load Shed og 0 0.000 0.00 0.41
Nittural Disaster Tsunamp Earthquake 0.0 0 0.000 000 0.4
Object i Lige - Man 0.0 0 0.000 400 060
Systemn Chauge 00 0 0.000 .00 .00
Transtorzer - Overload 00 1 0.000 0.00 0.00
Vandalism 0.0 0 0000 000 0.00
Total 148.602.7 8,807 1.176 129.76 110.34
Average System Avatlability = 99.075%
Nuunber of customers for the perod = 63.711
24-month annual SAIDI (numtes) average tor the period /172020 - 124312021 = 13313
24-month average nnber of customers tor the persod 1172020 - 12/31:°2024 = 68,356

Notes: Qutage causes are bisted m descending order of SAIDL Outages due to customer requests ate not included i the setvice 1eliability
mdices. The Foreed canse, which was used in previous reports. has been discontinued: mnages are coded to the evenr’s root cause.
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Maui Electric Company, Limited
Normalized Sustained Interruption Summary — Moloka'i

From  Januvary 1. 2021 TFo: December 31. 2021

Customer Hours Customer SATF SAIDI CAIDI

Outage Cause P . . . .
Interrupted Interruptions {interruptions} (minutes)  (minutes)

Deterioration/Corrosion 33868 3464 1.059 153 &1 14527
Uinknown 3.1i64d 2237 0.684 148.85 217.70
Auto UFLS 40570 4025 1.230 90.91 73.89
Accrdent - Anfo 43241 1.208 0369 7930 214.77
Branches 17010 1.300 0.458 67 87 145.04
High Winds 26438 402 0123 48.49 394.60
Ciulle Fault 24550 73 0.200 45.02 21887
Heavy Rain 15843 Rith] 0094 2786 29541
Tiee 1.3659 234 0.087 25058 23857
Object iy Line - Foreign Object 13314 306 0.121 2442 201.72
Scheduled 1.2893 1.127 0.344 23.64 08.64
Flashover 493 1 RIEY 0.094 9.04 vs5.75
Overload 243 239 0.073 595 81.41
Transtonner - Fatlwe 198.4 103 0.032 364 P13.3:
Object iy Line - Animal 170.9 51 0.016 313 20180
Faihuge/Detect 1122 isl 0.040 2.06 441.56
Accrdent - Other 313 23 0.008 057 FRELE
Acecrdent - Construction HE b 0.002 a2} 35.00
Other Company Personnel 2.0 3 0.001 .04 RERLH
nher 02 1 0.000 0.00 1600
Custonnet - Equipinent 040 1 (L000 0.00 0.00
Faulty Operation 0.0 0 0.000 000 0.00
Fire .0 0 04100 .00 .00
Flooding 0.0 0 0.000 G.00 0.0
Landslide a0 0 0.000 .00 0.3
Lightning 00 0 0000 0.00 0410
Manual Load Shed 0.0 0 0.000 000 0.00
Natural Disaster/ Tsuname Earthqguake 0.0 0 0.000 0.00 0,00
Obgect in Line - Balloon 00 0 0.000 0.00 (.0
Obpect mn Line - Man a0 1] (1000 .00 0.0
Overgrown a0 0 0000 .00 0.6
Switching 0.0 0 0.000 a00 0.4
System: Change 0.0 0 0.000 400 041
Trausfornser - Overload a0 0 0.000 0.00 0.4
Vandaltsm 00 1 0.000 0.00 0.00
Total 41,4334 16,517 5.8 759.86 150.51
Average Svstem Availability = 99.855%
Number of custoizers for the perwxl = KL
2d-month annval SAIDH (renutes) average for fhe period 17172020 - 1273172021 = 77546
24-month average nuimber of customers for the perwod 1712020 - 12/31/2021 = 3265

Notes: (Jurage causes aie bsted i descendimg order of SAIDL. Outazes due to customer requests are not inciuded m the service reltabiliy
inchices. The Forced cause. which was used in previous reports has been discontinued: outages are coded to the event’s roat cause.



Outage Cause

Olbyect m Line - Animal
Scheduled

Branches

Unknown
DeteriorationComosion
Auto UFLS

Other Company Personnel
Accrdent - Auto
Accident - Construiction
Accident - Other

Cable Fanlt

Customner - Equipment
Fazlure:Defect

Faulty Operition

Fire

Flashover

Flooding

Heavv Rain

High Winds

Landsiide

Lightrang

Muntal Load Shed

Natural Disaster Tsunamy Earthquake

Object i Lire - Balloon

Obygect in Lise - Forerzn Object

Object i Line - Man
Other

Overgrown

Overload

Switching

System Change
Transfornser - Fadlure
Transtonuer - Qverload
Tree

Vandalism

Total

Average System Avatlability =
Nuunber of custemers for the perod =

Maui Electric Company, Limited

From  Januwary 1. 2021

Customer Hours
Interrupted

15869
5653
3329
47.0
las
14
335
0
10
(0
.0
04
0
10
0.0
A
04
0.0
(0
(.0
A
0
1.0
0.0
040
04
0.0
(0
0.0
A
0
10
(0
(.0
04

To December 31, 2021

Customer SATF
Interruptions (interruptions)
1,262 0.737

M3 (180
228 0128
10 0.017
1R 0.010
o 0.003
16 0.009
0 0.000
0 0.000
0 0.000
1 0.000
0 0.000
0 0.000
0 0.000
0 0.000
0 0000
0 0.000
0 0.000
0 0.000
1 0.000
0 0000
0 0.000
L 0.000
0 0.000
1 0.000
0 0.000
0 0.000
0 0.000
0 0.000
0 0000
0 0.000
0 0.000
0 0.000
1 0.000
0 0.000
1,902 LO8S

24-month annual SAIDI (numtes) average tor the period /172020 - 124312021 =

24-month average nnnber of customers tor the persod 112020 - 12/31:°2024 =
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SAIDI CAIDI
{minutes) {minutes)
54.33 73.6u
1936 10768
1140 BH.7E
161 94.00
4 3n KRR
018 41,00
012 13601
000 0.0
.00 000
0.00 000
0.00 0.00
000 0.00
000 0.0
.00 000
.00 0.00
(.00 0.tH)
000 0.00
000 0100
0.00 000
0.00 0.00
0.00 0.6
000 0.0
(.00 (e
.00 0.00
0.00 0.00
000 0.0
000 0100
0.00 000
.00 0.00
(.00 0.tH)
000 0.0
.00 000
0.00 000
0.00 0.00
000 0.00
87.32 80.46

G B3 %

1.752
126.80
T30

Notes: Cutage causes are hsted m descendimg order of SAIDL Outages due to customer requests are not inchuded in the service relabiliy
mddices. The Foreed cause. which was used i previous reports. has been discontinued: euages are coded to the event’s root cause.
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Maui Electric Company, Limited
Normalized Sustained Interruption Summary — System Total

Frony: Januvary 1. 2021 To: Deceniber 3}, 2021

Customer Hours

Outage Cause Category/Cause Interruption Count %% of Toutal 4o of Toutal
Interrupted

Equipment 216 31.2% 103,213.5 53.6%
DeteriorationCorrosion 182 10 2% 66,7802 34 7%
Cible Fault 56 8 1% 18,3427 9 5%
Faulty Operation 2 {14%, 8.826.9 4.6%
Flashover 7 L%y 61828 3%
Failure Defect 22 3% 2,061 4 [ 1%
Overload 7 182 5166 {h 3%
Transtormier - Failuse @ 1.3% RIERY (3%,
Transtonner - Overload 0 0 (P 6.0 X
Error 9 1.3% 004 1L3%
Switching 2 1.3% 1249 1h.2%
Other Company Persounel 7 182 755 0%
Generation R} 0.4% 4.961.4 2.6%
Auto UFLS 3 4% 4901 4 2.6%
Manual Load Shed 0 0 (P 6.0 X
Other 0 1.0 0.0 (%
Maintenance 165 23.8% 4.606.9 2.4%
Scheduled 163 23 8% 4.6006.9 2.4%
Systemn Change 0 0 (P 6.0 X
Other 7 1.0% 230.7 L%
Orher 7 [Py 2307 1
Public (Mdon-Utility) 51 7.4% 12.218.8 63%
Accident - Auto 25 36% 81943 $.3%
Obgect in Line - Animal & 1.2% 8050 [8%
Object i Line - Foresgn Object 3 0.7%% 1.607.4 0.8
Accident - Construction 7 | R 4284 2%
Object i Lige - Batloon i 0 48.0 L1110
Accudent - Other i 0 it% kY ) X1
Customer - Equipient 4 6% 14.1 3.0%
Fire 0 0 00 00
Object i Lige - Man 0 008 Et O
Vandadism 0 0 00 00
Unknown 60 8.7% 18,285.7 9.5%
Unknown o3 3 7 18,2857 Y Sy
Vegetation 158 22.8% 42,501.5 221%
Tice b 0 & 288440 1 3%
Branches 58 12 7 2006296 10 7
Overgrown 2 3%, 271 X1
Weather 23 3.3% 6,067.7 3.2%
High Winds 3 1.6% 12194 229
Heavy Rain 2 0.3% 15333 ).8%
Floodmng 2 0.3% T8 1%
Lighting & 1.2% 1022 1%
Landsiide 0 002 G0 0.0%
Natural Disaster Tsuname Earthquake 0 002 G0 0.0
Total 692 192.586.5

Note: Outage causes aze Histed in descending ordet of Customer Hours Intermupted within each Cause Category Outages due to custormer
requests are nof meluded m the service reliability indices. The Forced cause. which was used in previous reports. has been discontinued:
ontages die coded to the event's root cause
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Maui Electric Company, Limited
Normalized Sustained Interruption Summary — Maui
Frony: Januvary 1. 2021 To: Deceniber 3}, 2021
Outage Cause CategorviCause Interruption Count %% of Tutal Customer Hours 4o of Toutal
Interrupted

Equipment 187 32.1% 91,233.3 61.4%
Deterioration’Corrosion @3 16 &% 58,3829 39 3%
Cuble Fault 43 R 2% 15887.7 10 729
Faulty Operation 2 {153%, 8.826.9 39,
Flashover & L& 36847 38%
Failure Defect 20 34% 10493 F.3%
Transtormer - Fatlure & 182 3046 1h.2%
Overload & 182 1923 thi%
Transtonner - Overload 0 0 (P 6.0 X
Error 7 1.2% 495.0 0.3%
Switching 2 1.3% 1249 11.3%
Other Company Persounel 3 19 761 0%
Generation 0 0.0% (X} 0%
Auto UFLS 0 1Py 0 Py
Manual Load Shed 0 0 (P 6.0 X
Other 0 000 0.0 (%
Maintenance 120 20.6% 2,152.3 1.9%
Scheduled 120 20.6% 17523 L9y
Systemn Change 0 0 (P 6.0 X
Other 6 1.0% 230.5 2%
Other & Ly 2303 (2%,
Public (Non-Utility) 37 6.3% 4.763.0 3.2%
Accident - Auto 21 36% IRT703 2.6%
Accident - Construction & 182 417.3 11.3%
Object i Line - Foresgn Object 2 0.3% 276.0 0.2%
Object in Lipe - Amimal 3 0 3% 137.2 0 %
Object i Lige - Batloon i 0.2% 48.0 L1110
Customer - Equipient 4 07 14.1 LA
Accident - Other 0 0. HEL Oy
Fire 0 0 00 00
Object i Lige - Man 0 008 Et O
Vandadism 0 0 00 00
Unknown 54 9.3% 10,1223 6.8%
Unknown 54 9.3% 14,1223 6.8
Yegetation 152 26.1% 37,1018 25.0%
Tiee fah 11 3% 204790 13 8%
Branches hE| 14 4% 16,3957 11 2%
Overgrown 2 3%, 271 X1
Weather 20 3.4% 1,904.6 1.3%
High Winds 9 1.5% 1.575.6 [ 1%
Floodmng 2 0.3% T8 1%
Lighting & 1 4% 1022 1%
Heavv Ram { .22 15.0 0P
Landslide 0 002 G0 0.0
Natural Disaster Tsuname Earthquake 0 002 G0 0.0
Total 583 148.602.7

Note: Qutage causes are fisted in descending order of Customser Hours Interrupted within each Canse Category. Ostages due fo custoer
requests are uot ichnded n the service reliabilsy indices. The Forced cause, which was used s previous reports, las been discontinued.
vutages are coded to the event’s roof cause
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Maui Electric Company, Limited
Normalized Sustained Interruption Summary — Moloka'i

Frony: Januvary 1. 2021 To: Deceniber 3}, 2021

Customer Hours

Outage Cause CategorviCause Interruption Count %% of Tutal 4o of Toutal
Interrupted

Equipment 28 34.6% 11,969.7 28.9%
DeteriorationCorrosion i3 10 62, 83863 202%
Cible Fault 3 992, 24350 592
Flashover i 1.2% 4031 [.2%
Overload i 1.2% 3243 {h8%
Transtormier - Failuse 3 37y [98.4 11.53%
Failure Defect 2 2 5% 1122 3%
Faulty Operation 0 0 (P 6.0 X
Transtonner - Overload 0 0 (P 6.0 X
Error 1 1.2% 2.0 0%
Other Company Persounel i 1.2% 20 (P
Switching 0 000 6.0 100y
Generation 2 2.5% 4.957. 12.0%
Auto UFLS 2 2350, 4.937.0 12,005
Manual Load Shed 0 0 (P 6.0 X
Other 0 1.0 0.0 (%
Maintenance 25 Jo.9% 1.289.3 3.1%
Scheduled 23 gty G L 3%
Systemn Change 0 0 (P 6.0 X
Other 1 1.2% .2 0%
Other i 129 0.2 X
Public (Mon-Utilicy) 11 13.6% 2.869.0 14.29%
Accident - Auto 4 490, 43241 14 4%,
Obyect m Linre - Forespu Object 3 3179, 153314 3%
Object m Lige - Amimal 2 2 3% 1709 0.4%
Accident - Other i I.2%% 33 0 %
Accident - Construction i I 2 i3 Oy
Customer - Equipient 8] 0, i LA
Fire 0 0 0 O
Object i Lige - Batloon 0 0. 0.0 Oy
Object i Lige - Man 0 008 0.0 O
Vandalism 0 0 00 00
Unknown 5 6.2% 8,116.4 19.6%
Unknown 5 6.2% 1164 19 6%
Vegetation 5 6.2% 5,0066.% 12.2%
Branches 3 37 37010 29
Tice 2 2 a0y [ IRIRR 33
Overgrown 0 0ty i L1110
Weather 3 3.7% 4,163.1 10.0%
High Winds 2 25% 20438 6.4%
Heavv Rain H 122 15193 37%
Floodmng 0 002 G0 0.0
Landsiide 0 002 G0 0.0
Lighting 0 002 G0 0.0
Natural Disaster Tsuname Earthquake 0 002 G0 0.0
Total 81 41,4334

Note: Outage causes aze Histed in descending ordet of Customer Hours Intermupted within each Cause Category Outages due to custormer
requests are nof meluded m the service reliability indices. The Forced cause. which was used in previous reports. has been discontinued:
ontages die coded to the event's root cause
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Maui Electric Company, Limited
Normalized Sustained Interruption Summary — Lana‘i
Frony: Januvary 1. 2021 To: Deceniber 3}, 2021
Outage Cause CategorviCause Interruption Count %% of Tutal Customer Hours 4o of Toutal
Interrupted

Equipment 1 3.6% | {1 0.4%
Deterioration’Corrosion i 162 10.5 0 4%
Cialle Fault 0 002, AL Q0%
Failure Defect 0 0 (P 6.0 XD
Faulty Operation 0 0 (P 6.0 X
Flashover 0 00y 0.0 (g
Overload 0 1.0 0.0 0P
Transtorer - Failure 0 1.0 0.0 0P
Transtonner - Overload 0 0 (P 6.0 X
Error 1 3.6% R 1%
Other Company Persounel i 36% i3 thi%
Switching 0 000 6.0 100y
Generation 1 3.6% 4.4 2%
Auto UFLS i 36% 4.4 (1.1%,
Manual Load Shed 0 0 (P 6.0 X
Other 0 000 0.0 (%
Maintenance 20 71.4% 5653 22.2%
Scheduled 2 71 4% S63.3 22 2%
Systemn Change 0 0 (P 6.0 X
Other 0 00%% (.0 0.0%%
Other 0 000 0.0 (%
Public (Mon-Utilicy) 3 10.7% 1.586.9 62.2%%
Obgect in Line - Animal 3 10,79 15560 62 2%
Accident - Auto 0 1.0 6.0 X
Accident - Construction 8] 0, i LA
Avccident - Other 0 00y ARE 00y
Customer - Equipient 8] 0, i 0%
Fire 0 008 0 Q0%
Object i Lige - Batloon 0 0. 0.0 Oy
Object i Line - Foresgn Object 0 0y 0.0 Oy
Object i Lige - Man 0 008 Et O
Vandalism 0 0 00 00
Unknown 1 3.6% 47.0 1.8%
Unknown 1 368, 47.0 I &y
Yegetation 1 3.6% 3329 13.1%
Branches i 16t KRR 13 e
Overgrown 0 0ty i L1110
Tree 0 0ty 00 L1110
Weather 0 0.0% (L0 0.0%
Floodmng 0 002 G0 0.0
Heavv Ram 0 0P, (.0 0P
High Winds 0 002 G0 0.0%
Landslide 0 002 G0 0.0
Lighting 0 002 G0 0.0
Natural Disaster Tsuname Earthquake 0 002 G0 0.0
Total 28 25505

Note: Outage causes aze listed in descensding order of Customer Hours Intersupted within each Ciuse Category. Outages due to customer
requests are nof mcinded m the service reliability indices. The Forced cause. which was used in previous reports, has been discontimied.
outages are coded to the event’s 100t canse
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DEFINITION OF TERNMIS

CUSTOMER INTERRUPTION

One mterruption of one customer.

INTERRUPTION

The loss of service to one or more customers as a result of one or more component outages.

INTERRUPTION DURATION

The time period trom the mitiation of an interruption until service has been restored to the
affected customers.

MOMENTARY INTERRUPTION

An mterruption having a duration of five minutes or less. typically limited to the period required
to restore service by an interrupting device.

OUTAGE

The loss of ability of a component to deliver power. An outage may or may not cause an
interruption of service to customers., depending on the system configuration.

SUSTAINED INTERRUPTION

Any mterruption not classified as a momentary mterruption. That 15, any interruption that lasts
more than five minutes,

Note: Interruptions to customers at thetr request are not included.
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Reliability indices are based on the standards defined by the Institute of Electrical and
Electronics Engineers (IEEE). Four indices that convey a meaningtul representation of the level
of rehability are as follows:

RELIABILITY INDICES

AVIERAGE SERVICE AVAITABILITY INDEX (ASAID

ASAT indicates the fraction of time that the average customer received service during a
predefined period of time. Customer hours service demand 1s determined by multiplying the
total number of customers served by the number of hours i the pertod.

ASAI Y. Customer Hours Service Availability 100%
= x .
Y. Customer Hours Service Demand ¢

CUSTOMER AVERAGE INTERRUPTION DURATION INDEX (CAIDI)

CAIDI indicates the average time required to restore service during a predefined period of time.

Y (Duration of Interruption x No.of Sustained Customer Interruptions)  SAIDI

CAIDI = , . =
2. No. of Sustained Customer Interruptions SAIFI

SYSTEM AVERAGE INTERRUPTION DURATION INDEX (SAIDI)

SAIDI indicates the total sustained interruption duration tor the average customer during a
predefined period of time. It 1s commonly measured in minutes or hours of interruption.

Y.(Duration of Interruption x No. of Sustained Customer Interruptions)

SAIDI =
Total No. of Customers Served

SYSTEM AVERAGE INTERRUPTION FREQUENCY INDEX (SAIFD

SAITFI indicates how eoften the average customer experiences a sustained interruption during a
predefined period of time.

¥ No. of Sustained Customer Interruptions

SAIF] =
Total No. of Customers Served
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