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Grid Performance Storm Report

Summary: Hurricane Harvey initially impacted the CNP system with outer bands of wind and rain and
then moved into the CNP area for an extended period of torrential rains causing record setting flooding,
tornadoes, and strong gusty winds.

Outage Period:

O
O

Began 08/25/2017 (@ 01:25 PM (1 hour before leaving trouble level 1)
Ended 09/06/2017 (@ 11:59 PM (ended on the deactivation of EOP)

PUC-TX SAIDI / SAIFI Major Event Exclusion:

@)

The PUC-TX has established a metric that applies to SAIDI / SAIFI numbers for ‘Forced’
(distribution level only) outage minutes / interruptions. An exclusion from the metric for events
that exceed 10% of CNP’s total customers outage over a 24-hour period is allowed by the
Commission rules.
Major events are reported to the PUC-TX as a separate line item from the overall SAIDI / SAIFI
metric. As part of the major event, all outages that occurred during the storm period are included
whether they are ‘Forced’, ‘Outside’ (Substation / Transmission), or ‘Scheduled” outages.
This storm exceeded the major event exclusion threshold of 244,864 customers out of a total of
2,448,644 customers on the CNP system.
»  The 24-hour period used was from 08/25/17 at 23:00 to 08/26/17 at 22:59.
= Sustained non-distinct (includes customers with multiple outages) customer outages in
the 24-hour window = 258,617 (10.6%).
Sustained non-distinct customer outages had automation not been used in the 24-hour window =
280,856 (11.5%)
Forced exclusions:
= SAIDI=247.50 minutes  SAIFI = 0.3835 interruptions
=  YTD SAIDI/ SAIFI before the storm (8/24/17):
e SAIDI = 78.79 minutes (5.86 minutes over goal)
e SAIFI = 0.7897 interruptions (0.0664 interruptions under goal)
=  YTD SAIDI/ SAIFI after the storm (9/6/17):
e SAIDI = 79.03 minutes (0.85 minutes over goal)
e SAIFI = 0.7914 interruptions (0.1227 interruptions under goal)
Outside exclusions:
= SAIDI = 0.39 minutes SAIFI = 0.0117 interruptions
= There were substations that were taken off-line due to the storm, but much of that load
was field switched to neighboring substations or coded as scheduled outages.
Scheduled exclusions:
= SAIDI = 62.90 minutes SATFI = 0.0463 interruptions
= Many outages were coded as scheduled due to direction from legal authority or threat of
imminent flooding.

System Impact:

@)

O
O
O

Total non-distinct customers outaged over the period of the storm: 1,081,288
Total customer outage minutes over the period of the storm: 761,018,554
MW Lost -746.97.

Highest Trouble Level - 8 (on a scale of 1-8).

Page 1 of 4
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©)

@)

@)

Distribution Automation Impacts:

@)

O O O O 0 0 O

Causes (includes forced, outside, & scheduled outages):
Weather —--------------—--
Vegetation ----------------
Equipment failure --
Substation -----------
Transmission -------------
Scheduled -----------
Unknown ------------

Outage levels (includes forced, outside, & scheduled outages):
Circuit ------------—--
Overhead fuses -----
URD fuses ----------
Transformers -------
Service Area (includes forced, outside, & scheduled outages):

Other

Wildlife -------mmmnmn-

Third Party Causes

Cypress--------mn-----
Ft Bend --------------
Galveston -----------
Greenspoint ---------
HO Clarke ----------

Katy

Spring Branch ------
South Houston ------
Sugarland -----------

SAIDI

158.05 minutes
26.49 minutes
12.83 minutes
0.39 minutes
0.00 minutes
62.90 minutes
39.95 minutes
9.80 minutes
0.07 minutes
0.30 minutes

162.27 minutes
65.88 minutes
67.54 minutes
12.96 minutes

7.15 minutes

44 .32 minutes
15.14 minutes
10.19 minutes
11.83 minutes
32.04 minutes
15.04 minutes
64 .66 minutes
8.75 minutes

49.26 minutes
21.19 minutes
31.21 minutes

SAIDI Minutes absent use of automation:

SAIDI Minutes with automation:

SAIDI Minutes saved due to automation:

Customer Outage Minutes absent use of automation:

Customer Outage Minutes with automation:
Customer Outage Minutes saved due to automation:

Customers positively impacted by the operation of automation:

Number of devices operated remotely by Dispatch:
237 (46 required multiple attempts)

24 did not respond to multiple commands
Customer Outage Minutes saved due to remote operation of devices by Dispatch: 15,010,165

Page 2 of 4

SAIFI

0.1856 interruptions
0.0783 interruptions
0.0366 interruptions
0.0117 interruptions
0.0000 interruptions
0.0463 interruptions
0.0633 interruptions
0.0165 interruptions
0.0004 interruptions
0.0028 interruptions

0.3610 interruptions
0.0406 interruptions
0.0300 interruptions
0.0079 interruptions

0.0134 interruptions
0.0390 interruptions
0.0286 interruptions
0.0334 interruptions
0.0248 interruptions
0.0564 interruptions
0.0352 interruptions
0.0844 interruptions
0.0257 interruptions
0.0300 interruptions
0.0303 interruptions
0.0405 interruptions

327.01
310.79

16.22
800,735,719
761,018,554
39,717,165
187,156 (7.6%)
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e Trouble Events (Forced, Outside, & Scheduled Causes)
o Listed are the events coded with the outage type shown. Some events may have multiple outage
types, but only the primary outage type is listed below.

o Circuit Lockouts 408 events

o Partial Circuit Outages 210 events

o Overhead Line Fuses Blown -------=e-memceeeeeee 1,578 events
o Transformer Fuses Blown 1,813 events
o Burned Up Transformers 483 events
o Spans Primary Down 585 events
o Spans Secondary Down 803 events
o URD Terminal Poles Blown --------=--meeeeeeev 1,171 events
o Major Underground Line Fuse -------- ==-=------ 20 events

o Poles Down 95 events

o Drops Down 1,253 events
o Meter Failures 416 events

e (NP system lighting strikes:
o 42674

e (NP system wind speeds:
o Sustained: 28
o Gusts: 40

e Substation Issues: During Hurricane Harvey, 17 substations were impacted by high water and
subsequently 8 were taken out of service or reconfigured. In addition, 18 substation power transformers
had unscheduled outages due to relay operations or proactive maintenance and two autotransformers had
unscheduled outages. Autotransformer AT3 (@ THW caught on fire and as a result, the ECDC utilized
backup generators to maintain service until feeders THW-31 and THW-33 could be restored. Due to
flooding, Memorial substation was removed from service proactively. A mobile substation was installed
to maintain service for most customers in the area.

e Transmission Issues: During Hurricane Harvey, seven transmission lines locked out due to weather.
Instantaneous operations occurred on other lines as well. Six customer substations requested to be de-
energized due to high water.

e Major Underground Issues: During Hurricane Harvey, no major issues were reported in the Medical
Center or Airports. John Sealy Hospital lost service but was restored when the water receded. When
Buffalo Bayou overflowed the banks at the peak of flooding, the downtown area had 83 buildings with
no or partial service. MUG worked with the City of Houston to restore service to City Hall, City Hall
Annex, Police Communication Bldg, & Municipal Courts. Additional outlying areas are being restored
when the customer is prepared to take service.

Page 3 of 4
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Storm Report

Period: 05/23/2017 @ 6:30 p.m. through 05/24/2017 (@ 1:35 p.m.
Remarks: Strong heating in the afternoon caused increased instability which combined with favorable
winds that formed strong thunderstorms in the southeast portion of the CNP area and developed strong
wind gusts, frequent lightning and heavy rainfall.
System Impact:

Non-distinct customer interruptions during storm (forced & outside) — 62,317

Non-distinct customer interruptions max in 24 hour window (PUC exclusion) — 63,045 (2.6%)

@)

O O O O

O
O

Sustained customer outages had automation not been used — 11,706

Sustained customer minutes had automation not been used — 2,389,136
Non-distinct customer interruptions and customer outages had automation not been used —

74,751 (3.1%)
MW Lost - 117
Highest Trouble Level - 5

Excluded events:

SAIDI | SAIFI
Exceeded 10% of CNP’s total customers out so that all of the None | None
outages from the storm can be excluded from PUC reports
Exceeded 10% of CNP’s total customers out, including None | None
sustained customer outages had automation not been used, so
that all of the outages from the storm can be excluded from
PUC reports
Exceeded 25% of Service Area’s rolling 12 month customer None | None
minutes so that the outages can be excluded for that arca
Exceeded 25% of Service Area’s rolling 12 month customer 2.42 10.0028
minutes, including sustained customer outages had automation
not been used, so that the outages can be excluded for that arca
Outages excluded due to documented tornados, wind shear, 0.03 |0.0018
and flooding
Outages reduced due to crew inability to access area due to None | None
flooding.

Service Areas impacted heaviest: Katy (32.4% exclusion value), Fort Bend (12.7% exclusion value),

@)

@)

Hiram Clarke (6.4% exclusion value).
System Impacts:

SAIDI
Overall System:
e Storm Period Addition --
e Through 05/22 Status ----
e Through 05/24 Status ----
Causes:

4.98 minutes
7.26 mins. behind target
8.92 mins. behind target

3.11 minutes
" Vegetation """""""""" 104 minutes
»  Equipment failure -------

*  Substation -----------------

0.19 minutes
0.00 minutes
0.58 minutes
0.03 minutes

Page 1 of 3

SAIFI

0.0256 interruptions
0.0241 ints. behind target
0.0369 ints. behind target

0.0159 interruptions
0.0063 interruptions
0.0020 interruptions
0.0000 interruptions
0.0010 interruptions
0.0001 interruptions
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= Other

= Wildlife ---
»  Third Party Causes

Outage levels:

= Circuit ----

= Qverhead fuses ----------

=  [URD fuses

=  Transformers

Service Area:

*  Greenspoint --------------

= Bellaire ---
= Cypress----
* FtBend ---
= @Galveston

= HO Clarke
* Humble ---
= Katy

»  Spring Branch ----------
*  South Houston -----------

= Sugarland

0.03 minutes
0.00 minutes
0.00 minutes

4 33 minutes
0.50 minutes
0.07 minutes
0.06 minutes

0.04 minutes
0.04 minutes
0.00 minutes
1.08 minutes
0.04 minutes
0.02 minutes
0.77 minutes
0.00 minutes
2.47 minutes
0.06 minutes
0.06 minutes
0.38 minutes

0.0002 interruptions
0.0000 interruptions
0.0000 interruptions

0.0236 interruptions
0.0014 interruptions
0.0004 interruptions
0.0002 interruptions

0.0003 interruptions
0.0003 interruptions
0.0001 interruptions
0.0124 interruptions
0.0004 interruptions
0.0001 interruptions
0.0049 interruptions
0.0000 interruptions
0.0029 interruptions
0.0004 interruptions
0.0005 interruptions
0.0032 interruptions

e Automation Update: Attempted to operate 16 devices with 14 operating successfully (88%). 2 devices
required multiple attempts to operate successfully.

e Trouble Cases (Forced &Qutside Causes)

@)

O 0O O OO0 O 0O 0 O 0 ©

@)

Circuit Lockouts

Partial Circuit Outages
Overhead Line Fuses Blown
Transformer Fuses Blown
Burned Up Transformers

Spans Primary Down
Spans Secondary Down
URD Terminal Poles Blown
Major Underground Line Fuse

Poles Down

Drops Down
Meter Burned Up

Total Non-distinct Customer Interruptions----

e (NP system lightning strikes:

@)

3,818

e CNP system wind speeds:

O
O

Sustained: 16 mph
Gusts: 30 mph

e Substation Outages:

Page 2 of 3

23

77
86
23
18
22
17

10
46

62,317
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o None.
Transmission Qutages:
o 05/23/2017 19:02 138kV line 65 Peters — Sealy — Wallis — East Bernard Operated

instantaneously, sectionalized at Sealy and Wallis. Single-end lockout from East Bernard —
Wallis. Line damaged between Sealy and Wallis and section is still outage. East Bernard -
Wallis restored at 05:54 on 05/24/2017.

05/23/2017 19:36 138kV line 02 W.A. Parish — Nash — West Columbia locked out. Restored at
02:21 on 05/24/2017

05/23/2017 19:36 Instantancous operation on 138kV line 05 W.A. Parish — H.O. Clarke
05/23/2017 19:36 Instantancous Operation on 138kV line 09 W.A. Parish — Stafford — Alief —
Hayes — Britmoore. Both section switches at Alief opened causing line to sectionalize at Alief
deenergizing 138/12kV Transformer #3 at Alief. Section at Alief returned to normal at 00:43 on
05/24/2017.

Page 3 of 3
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Reliability Reporting Storm Report

e Summary: A strong arctic cold front pushed across the CNP region Tuesday morning bringing severe
cold temperatures, freezing rain, sleet, and snow in the morning and afternoon hours. Many roads iced
over and did not thaw until midday Wednesday which hindered restoration efforts.

e  For definitions of terms and exclusions see notes at the end of the report.

e Outage Period:
o Began 01/16/2018 (@) 07:30 AM (1 hour before entering trouble level 2)
o Ended 01/16/2018 @) 11:25 PM (1 hour after returning to trouble level 1)

¢ Storm Impact (before exclusions):

SAIDI CAIDI SAIFI
Category Minutes Minutes Interruptions

All 3.79 82.40 0.0460
Forced Interruptions 1.89 105.07 0.0180
Outside Causes 1.65 62.74 0.0263
Scheduled Interruptions 0.25 146.61 0.0017

o Total non-distinct customers outaged over the period of the storm: 113,419

o Total customer outage minutes over the period of the storm: 9,346,105

o MW Lost: 217.67

o Highest Trouble Level (on a scale of 1-8): 7

e Exclusion;

o Storm did not exceed the major event exclusion threshold of 10% of total CNP customers out in a
24-hour period.
*  The 24-hour period used: 01/16/2018 at 6:00 to 01/17/2018 at 5:59.
= Sustained non-distinct customer outages:
o  24-hour window = 123,930 (5.0%).
e Had automation not been used in the 24-hour window = 132,542 (5.4%).
o Storm did not exceed the major event exclusion threshold of 25% of a service area’s 12 month
SAIDI.
= Service Area impacted heaviest: Greenspoint (1.53% exclusion value).
o Storm did have exclusions that exceeded the CNP design criteria. (Galloping conductor, ice)
»  Excluded Distribution SAIDI = 0.19
»  Excluded Transmission SAIDI = 0.82

Pre & Post Storm Information
o YTD forced SAIDI / SAIFI before the storm (01/15/2018):
= SAIDI = 4.42 minutes (1.74 minutes over goal)
= SAIFI = 0.0478 interruptions (0.0132 interruptions over goal)

o YTD forced SAIDI / SAIFI after the storm (01/16/2018):
= SAIDI = 6.58 minutes (3.72 minutes over goal)
= SAIFI = 0.0685 interruptions (0.0316 interruptions over goal)

Page 1 of 5
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Reliability Reporting Storm Report

¢ Impact Breakdown (includes forced, outside, & scheduled outages):

SAIDI Minutes CAIDI Minutes SAIFI Interruptions

Cause
Weather 095 92.99 0.0102
Vegetation 0.11 74.66 0.0014
Equipment Failure 0.55 152.48 0.0036
Substation 0.23 86.24 0.0027
Transmission 1.17 67.66 0.0173
Unknown 0.08 70.68 0.0012
Other 0.14 148.40 0.0010
Wildlife 0.00 123.15 0.0000
Third Party 0.06 92.41 0.0006
QOutage Level
Circuit 3.02 71.50 0.0422
Overhead Fuse 0.49 197.88 0.0025
URD Fuse 021 211.77 0.0010
Transformer 0.07 239.02 0.0003
Service Area
Baytown 0.15 145.29 0.0010
Bellaire 0.36 266.39 0.0014
Cypress 0.16 85.57 0.0019
Ft Bend 0.55 118.06 0.0046
Galveston 0.17 5512 0.0031
Greenspoint 0.76 65.94 0.0116
HO Clarke 0.74 73.77 0.0100
Humble 0.04 25.80 0.0016
Katy 041 83.78 0.0049
Spring Branch 0.33 95.59 0.0034
South Houston 0.06 41.67 0.0015
Sugarland 0.05 92.10 0.0006

¢ Distribution Automation Impacts:
o SAIDI Minutes saved due to automation: 0.14
Customer Outage Minutes absent use of automation: 9,691,143 (SAIDI - 3.93)
Customer Outage Minutes with automation: 9,346,105 (SAIDI - 3.79)
Customer Outage Minutes saved due to automation: 345,038
Customers positively impacted by the operation of automation: 8,612 (7.59% of storm cust out)
Number of devices operated remotely by Dispatch:
= 28 (93% successful)
= 7 required multiple attempts
» 2 did not respond to multiple commands
o Customer Outage Minutes saved due to remote operation of devices by Dispatch: 0
*  No minutes saved was reported if crew was on site as they could have operated the device
locally.

O 0 O OO
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No minutes saved was reported if switching operation did not bring any service back on

i.c. opened a closed device, tried a breaker but it did not hold.

e Trouble Events (Forced, Outside, & Scheduled Causes)

@)

O 0 0O OO0 O 0O O 0O O 0o ©

Circuit Lockouts 66 events
Partial Circuit Outages 23 events
Overhead Line Fuses Blown ---------------nm=--- 54 events
Transformer Fuses Blown 42 events
Burned Up Transformers 39 events
Spans Primary Down 28 events
Spans Secondary Down 24 events
URD Terminal Poles Blown ------=======ununn-- 28 events
Major Underground Line Fuse -------- ====--=--- 1 events

Poles Down 2 events

Drops Down 36 events
Meter Failures 6 events

e  Weather Impact:

o}

Lighting strikes = None

Sustained wind speeds = 20 mi/hr
Gust wind speeds = 31 mi/hr

Total rainfall in service area = 0.35 in

e Substation Impacts:

@)

1/16/2018 13:00 Instantancous operation on a bus at Crosby Substation.

e Transmission Impacts:

@)

@)

6 instantancous operations on 5 different transmission lines.

1/16/2018 07:33 Instantaneous Operation on 138kV Line 60 FB — FL
1/16/2018 08:52 Instantaneous Operation on 138kV Line 09 KT — FL
1/16/2018 10:32 Instantancous Operation on 138kV Line 60 TGF — LC
1/16/2018 10:52 Instantaneous Operation on 138kV Line 80 WAP — IM
1/16/2018 12:24 Instantaneous Operation on 138kV Line 04 AK — WEB
1/16/2018 13:25 Instantaneous Operation on 138kV Line 67 DQ — NB

18 lockouts on 15 different transmission lines.

1/16/2018 07:40 Lock Out on 138kV Line 60 EB - DYN
1/16/2018 08:09 Lock Out on 138kV Line 25 OB — FL
1/16/2018 08:25 Lock Out on 345kV Line 44 HLJ - XHM
1/16/2018 08:52 Lock Out on 138kV Line 76 ADK —ZEN
1/16/2018 09:12 Lock Out on 138kV Line 73 CE - BM
1/16/2018 09:52 Lock Out on 345kV Line 18 YEC — STP

Page 3 of 5

Listed are the events coded with the outage type shown. Some events may have multiple outage
types, but only the primary outage type is listed below.
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*=  1/16/2018 09:55 Lock Out on 345kV Line 27 YEC — STP
= 1/16/2018 10:12 Lock Out on 138kV Line 65 HK — PT

= 1/16/2018 10:32 Lock Out on 138kV Line 04 WC — TGF
*= 1/16/2018 12:31 Lock Out on 138kV Line 93 LM - GA

*=  1/16/2018 12:46 Lock Out on 138kV Line 63 STW — GA
= 1/16/2018 13:25 Lock Out on 138kV Line 67 NB — BA

= 1/16/2018 13:25 Lock Out on 345kV Line 95 THW — NB
»= 1/16/2018 13:49 Lock Out on 138kV Line 02 WC — HN

*  1/16/2018 13:55 Lock Out on 138kV Line 02 WC - LJ

* 1/16/2018 13:57 Lock Out on 138kV Line 02 CPR - VL
* 1/16/2018 14:12 Lock Out on 138kV Line 86 CNR —CS
*=  1/16/2018 14:32 Lock Out on 138kV Line 02 JCK — XFK

e Notes / definitions / exclusions

o Non-distinct - includes customers with multiple outages and single outages

o The PUC-TX has established a metric that applies to SAIDI / SAIFI numbers for ‘Forced’
(distribution level only) outage minutes / interruptions. An exclusion from the metric for events
that exceed 10% of CNP’s total customers outaged over a 24-hour period is allowed by the
Commission rules.

o An additional exclusion was created for events that only impacted a service area or two. This
exclusion is used when the storm customer minutes in a service arca are greater than 25% of the
preceding rolling 12 months of customer minutes, including all storm days, for that area.

= This exclusion would also be used if automation minutes saved would have increased the
storm customer minutes to above the service area’s 25% threshold.

o Exclusions were created for natural events that occur that exceed CNP’s distribution structural
design criteria: tornados, microburst, wind shear, flooding, inability to access area.

o Major events are reported to the PUC-TX as a separate line item from the overall SAIDI / SAIFI
metric. As part of the major event, all outages that occurred during the storm period are included
whether they are ‘Forced’, ‘Outside” (Substation / Transmission), or ‘Scheduled” outages.

o MW lost is estimated by multiplying the percentage of peak customers out during the storm with
the integrated load (total transmission load) before the storm started.

Benefits of Automation

345,038, 4%

9,346,105,96%_~"

B Customer Outage Minutes with Automation

B Customer Qutage Minutes Saved by Automation

Page 4 of 5
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e Summary: A strong, fast-moving disturbance pushed across the CNP area from the southwest producing
dangerous thunderstorms with tornados, strong damaging winds, lightning, and heavy rain.

o  For definitions of terms and exclusions see notes at the end of the report.

e Storm Period:
o Began 04/07/2019 (@ 11:30 AM (1 hour before entering trouble level 2)
o Ended 04/08/2019 (@) 05:50 PM (1 hour after returning to trouble level 1)

¢ Storm Impact (storm period):

O O O O

SAIDI CAIDI SAIFI

Category Minutes Minutes Interruptions
All 19.66 212.82 0.0924
Forced Interruptions 19.28 218.41 0.0883
Outside Causes 0.00 6.72 0.0004
Scheduled Interruptions 0.38 102.49 0.0038

Total non-distinct customers outage over the period of the storm: 233,687
Total customer outage minutes over the period of the storm: 49,733,193

Estimated MW Lost: 536.98
Highest Trouble Level (on a scale of 1-8): 8

e Exclusions:
Storm did not exceed the major event exclusion threshold of 10% of total CNP customers out in a

@)

@)

24-hour period.

»  The 24-hour period used: 04/07/2019 at 11:00 to 04/08/2019 at 10:59.

= Sustained non-distinct customer outages

e 24-hour window = 228.400 (9.0%).

¢ Had automation not been used in the 24-hour window = 251,118 (9.9%).
Storm did not exceed the major event exclusion threshold of 25% of a service arca’s 12-month

SAIDL

= Service Area closest to exclusion: Humble (22.80% exclusion value).
Storm did have exclusions that exceeded the CNP design criteria.

= Excluded Distribution SAIDI=1.19

SAIDI CAIDI SAIFI
Category Minutes Minutes Interruptions
Forced Exclusions 1.19 12.93 0.0040
Outside Exclusions 0 0 0
Scheduled Exclusions 0 0 0
e Storm Impact (After exclusions):
SAIDI CAIDI SAIFI
Category Minutes Minutes Interruptions
All 18.47 199.89 0.0885
Forced Interruptions 18.09 205.48 0.0843
Outside Causes 0.00 6.72 0.0004
Scheduled Interruptions 0.38 102.49 0.0038
Page 1 of 6
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Pre & Post Storm Information (full day period):
o YTD forced SAIDI/ CAIDI / SAIFI before the storm (04/06/2019):

SAIDI = 19.63 minutes (3.12 minutes under goal)

CAIDI = 99.76 minutes (6.06 minutes over goal)

SAITFI = 0.1968 interruptions (0.0491 interruptions under goal)

o YTD forced SAIDI/ CAIDI / SAIFI after the storm (04/08/2019):
SAIDI = 38.57 minutes (15.11 minutes over goal)

CAIDI = 135.73 minutes (42.08 minutes over goal)
SAIFI = 0.2842 interruptions (0.0312 interruptions over goal)

Impact Breakdown (includes forced, outside, & scheduled outages):

SAIDI CAIDI SAIFI
Cause Minutes Minutes Interruptions
Weather 10.89 209.21 0.0520
Vegetation 5.56 210.52 0.0264
Equipment Failure 2.05 29232 0.0070
Substation 0.00 6.72 0.0004
Transmission 0.00 0.00 0.0000
Unknown 0.17 408.05 0.0004
Other 0.60 255.06 0.0024
Wildlife 0.01 304.25 0.0000
Third Party 0.00 148.04 0.0000
Outage Level
Circuit 1433 176.26 0.0813
Overhead Fuse 391 50521 0.0077
URD Fuse 0.59 272.98 0.0021
Transformer 0.80 721.26 0.0011
Service Area
Baytown 1.97 306.44 0.0064
Brazoria 0.37 174.93 0.0021
Bellaire 3.16 279.98 0.0113
Cypress 2.34 225.66 0.0104
Ft Bend 0.26 57.70 0.0045
Galveston 0.26 321.69 0.0008
Greenspoint 2.26 232.85 0.0097
Humble 437 183.91 0.0238
Katy 0.16 97.98 0.0016
Spring Branch 0.35 213.19 0.0016
South Houston 2.25 294.80 0.0076
Sugarland 1.92 153.44 0.0125
Page 2 of 6
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o Distribution Automation Impacts (storm period):
SAIDI Minutes saved due to automation:

@)

O O O O O

Customer Outage Minutes absent use of automation: 53,344,817 (SAIDI - 21.09)

Customer Outage Minutes with automation:
Customer Outage Minutes saved due to automation: 3,611,624

49,733,193 (SAIDI - 19.66)

Customers positively impacted by the operation of automation: 24,138 (10.33% of storm cust out)
Number of devices operated remotely by Dispatch:

= 38 (84% successful)
= 7 required multiple attempts

* 6 did not respond to multiple commands

Customer Outage Minutes saved due to remote operation of devices by Dispatch: 613,704

¢ Trouble Events (Forced, Outside, & Scheduled Causes):
Listed are the events coded with the outage type shown. Some events may have multiple outage
types, but only the primary outage type is listed below.

@)

O 0O 0O 0O 0 O 0O O 0O O 0 O

Circuit Lockouts

Partial Circuit Outages

Overhead Line Fuses Blown --------meemmemmu

Transformer Fuses Blown

Burned Up Transformers

Spans Primary Down
Spans Secondary Down

URD Terminal Poles Blown ---=-=====e=nam--
Major Underground Line Fuse -------- ----—--

Poles Down

Drops Down

Meter Failures

e  Weather Impact:

@)

O
O
O

Lighting strikes = 9,343

Sustained wind speeds = 30 mi/hr
Gust wind speeds = 42 mi/hr

Total rainfall in service area = 0.97 in

Page 3 of 6

88 events
19 events
380 events
350 events
35 events
102 events
80 events
91 events
4 events
17 events
166 events
10 events
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e Substation Impacts:
o 12:35 138/12kV TR.1 at Sauer tripped
o 12:39 345/138kV Auto #2 at Tomball tripped.
o 15:24 345B and 138A Bus tripped. High and low side bus for AT2. Tripped after restoration
of buses. AT2 was already out, see 12:39.

e Transmission Impacts:

o 12:18 Instantancous operation on 138kV line 02 W.A. Parrish — Sienna — Quail Valley —
Telview — Dewalt — Mula — Blue Ridge — H. O. Clarke. Line sectionalized at Dewalt
denergizinfg TR.2 at Dewalt.

o 12:07 Instantancous operation on 138kV line 02 W.A. Parrish — Sienna — Quail Valley —
Telview — Dewalt — Mula — Blue Ridge — H. O. Clarke

e Notes / definitions / exclusions

o This report is based off the data as of today. The storm impacts are subject to change as data
cleanup is completed over the next few weeks.

o Non-distinct - includes customers with multiple outages and single outages

o The PUC-TX has established a metric that applies to SAIDI / SAIFI numbers for ‘Forced’
(distribution level only) outage minutes / interruptions. An exclusion from the metric for events
that exceed 10% of CNP’s total customers outage over a 24-hour period is allowed by the
Commission rules.

o An additional exclusion was created for events that only impacted a service area or two. This
exclusion is used when the storm customer minutes in a service arca are greater than 25% of the
preceding rolling 12 months of customer minutes, including all storm days, for that area.

=  This exclusion would also be used if automation minutes saved would have increased the
storm customer minutes to above the service area’s 25% threshold.

o Exclusions were created by PUC-TX for natural events that occur that exceed CNP’s distribution
structural design criteria: tornados, microburst, wind shear, flooding, inability to access arca.

o Major events are reported to the PUC-TX as a separate line item from the overall SAIDI / SAIFI
metric. As part of the major event, all outages that occurred during the storm period are included
whether they are ‘Forced’, ‘Outside” (Substation / Transmission), or ‘Scheduled” outages.

Page 4 of 6
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49,733,193,93%

Customer Minutes Saved

3,611,624,7%

M Customer Outage Minutes (With use of Automation)
M Customer Outage Minutes Saved by Automation

Customer Minutes Saved - by Type

613,704, 17%

|

M Customer Outage Minutes Saved by Automatic Operations

2,997,920, 83%

M Customer Qutage Minutes Saved by Remote Switching
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Summary: Tropical Storm Imelda formed quickly off the upper Texas coast on Tuesday, and moved
slowly northward over the CNP area with torrential rain, flooding, strong winds, and lightning. An outer
band of severe rain developed on Thursday with additional torrential rain, severe flooding, strong winds
and intense cloud-to-ground lightning.

For definitions of terms and exclusions see notes at the end of the report.

Storm Period:
o Began 09/17/2019 @) 04:10 PM (1 hour before entering trouble level 2)
o Ended 09/20/2019 @) 07:15 PM (1 hour after returning to trouble level 1)

Storm Impact (storm period):

SAIDI CAIDI SAIFI
Category Minutes Minutes Interruptions
All 13.27 187.44 0.0708
Forced Interruptions 11.78 196.87 0.0590
Outside Causes 0.38 56.28 0.0067
Scheduled Interruptions 1.10 230.21 0.0048

Total non-distinct customers outaged over the period of the storm: 180,431
Total customer outage minutes over the period of the storm: 33,820,816
Estimated MW Lost: 247.96

Highest Trouble Level (on a scale of 1-8): 8

O O O O

Exclusions (includes forced & outside outages):
o Storm did not exceed the major event exclusion threshold of 10% of total CNP customers outin a
24-hour period.
»  The 24-hour period used: 09/18/2019 at 15:00 to 09/19/2019 at 14:59.
= Sustained non-distinct customer outages
¢ 24-hour window = 96,271 (3.8%).
e Had automation not been used in the 24-hour window = 110,102 (4.3%).
o Storm did not exceed the major event exclusion threshold of 25% of a service area’s 12-month
SAIDL
= Service Area closest to exclusion: Humble (14.55% exclusion value).
o Storm did have exclusions that exceeded the CNP design criteria.
= Allowed by CNP’s exclusion for a ‘Named Storm” (Imelda) impacting 10% of the
customers in a service area in a 24-hour period, and for flooding delays / rising water.
e Humble (13%) and Spring Branch (13%) met the named storm criteria.
»  Excluded SAIDI = 0.98 (Flooding delays, Rising Water)
»  Excluded SAIDI = 4.20 (Named Storm)
= Total Excluded SAIDI = 5.18 (forced, outside, scheduled)

Storm Impact (After exclusions):

SAIDI CAIDI SAIFI
Category Minutes Minutes Interruptions
All 8.09 160.59 0.0504
Forced Interruptions 6.97 157.72 0.0442
Outside Causes 0.11 58.93 0.0019
Scheduled Interruptions 1.01 236.44 0.0043
Page 1 of 6
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Pre & Post Storm Goal Update (full day period):

o YTD forced before the storm (09/16/2019):
SAIDI = 123.43 minutes (28.72 minutes over goal)
CAIDI = 122.87 minutes (23.84 minutes over goal)
SAIFI = 1.0046 interruptions (0.0854 interruptions over goal)

o YTD forced after the storm — exclusions removed from numbers (09/20/2019):
SAIDI = 131.31 minutes (35.50 minutes over goal)
CAIDI = 124.34 minutes (25.27 minutes over goal)
SAIFI = 1.0561 interruptions (0.1259 interruptions over goal)

Impact Breakdown (includes forced, outside, & scheduled outages):

SAIDI CAIDI SAIFI
Cause Minutes Minutes Interruptions
Weather 6.14 204.83 0.0300
Vegetation 2.92 185.13 0.0158
Equipment Failure 1.41 193.86 0.0073
Substation 0.04 33.13 0.0011
Transmission 0.34 60.89 0.0056
Unknown 0.60 216.06 0.0028
Other 0.46 276.81 0.0017
Wildlife 0.01 141.18 0.0001
Third Party 0.23 140.97 0.0017
Outage Level
Circuit 5.42 103.96 0.0521
Overhead Fuse 5.06 429.65 0.0118
URD Fuse 1.46 316.15 0.0046
Transformer 1.27 603.42 0.0021
Service Area
Baytown 0.60 152.68 0.0039
Brazoria 0.30 183.51 0.0016
Bellaire 2.50 167.71 0.0149
Cypress 0.29 183.08 0.0016
Ft Bend 0.38 154.71 0.0025
Galveston 0.07 39.07 0.0012
Greenspoint 321 252.28 0.0127
Humble 346 268.67 0.0129
Katy 0.39 97.63 0.0040
Spring Branch 0.74 101.67 0.0073
South Houston 0.45 106.20 0.0042
Sugarland 0.86 224.21 0.0039
Page 2 of 6
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¢ Distribution Automation Impacts (storm period):
o SAIDI Minutes saved due to automation: (.88

Customer Outage Minutes absent use of automation: 36,061,203 (SAIDI - 14.14)
Customer Outage Minutes with automation: 33,820,816 (SAIDI - 13.27)
Customer Outage Minutes saved due to automation: 2,240,387
Customers positively impacted by the operation of automation: 22,361 (12.39% of storm cust out)
Number of devices operated remotely by Dispatch:

= 34 (88% successful)

* 9 required multiple attempts

* 4 did not respond to multiple commands
o Customer Outage Minutes saved due to remote operation of devices by Dispatch: 655,810

O O O O O

¢ Trouble Events (Forced, Outside, & Scheduled Causes):
o Listed are the events coded with the outage type shown. Some events may have multiple outage
types, but only the primary outage type is listed below.

o Circuit Lockouts 65 events
o Partial Circuit Outages 36 events
o Overhead Line Fuses Blown ----------======-=--- 621 events
o Transformer Fuses Blown 625 events
o Burned Up Transformers 204 events
o Spans Primary Down 104 events
o Spans Secondary Down 91 events
o URD Terminal Poles Blown ---------===-==n=-=- 201 events
o Major Underground Line Fuse -------- =====-=--- 10 events
o Poles Down 14 events
o Drops Down 206 events
o Meter Failures 60 events

e  Weather Impact:
o Lighting strikes = 52,241
o Sustained wind speeds = 36 mi/hr
o Gust wind speeds = 42 mi/hr
o Total rainfall in service area = 12.68 in

e Substation Impacts:
o 09/17/2019: No Events
o 09/18/2019: No Events
o 09/19/2019:
= 10:24 138/12kV TR.1 at SAUER tripped
= 11:41345/138kV AUTO 3 at WHITE OAK tripped
o 09/20/2019: No Events

Page 3 of 6
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e Transmission Impacts:
o 09/17/2019: No Events
o 09/18/2019:
»  (07:37 Instantancous operation on 345kV line 27 STP-DOW
*  16:57 Instantancous operation on 69kV line 28 ETHYL- SOUTH CHANNEL
»  17:10 Instantaneous operation on 138kN line 03 CHANNELVIEW -LYNCH
o 09/19/2019:
*  10:00 Instantaneous operation on 138kV line 87 CEDAR BAYOU - TEXAS
= 10:35 138kV line 73 WHITE OAK- WIRT-ECHO locked out (73 SAUER-ECHO out
due to faulted cable)
= 10:35 138kV line 81 WHITE OAK —WIRT locked out
= 11:21 Instantaneous operation on 138kV line 87 PETERS-BELVILLE SOUTH (LCRA)
*  14:51 Instantaneous operation on 69kV line 45 WEST COLUMBIA — NASH- DAMON
—NEEDVILLE — BIG CREEK (Jumpers open between BIG CREEK and FORT BEND)
*  16:31 Instantaneous operation on 138kV line 80 W.A PARRISH — CRAB RIVER-
IMPERIAL
*  19:19 Instantancous operation on 138kV line 86 HARDY — RITTENHOUSE —
ALDINE — GREENS ROAD - LOCKWOOD — SCENIC WOODS — NEWPORT —
CROSBY
*  19:19 Instantancous single end operation at EXXON on 138kV line 66 EXXON-
BAYTOWN
o 09/20/2019: No Events

e Notes / definitions / exclusions

Page 4 of 6
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o This report is based off the data as of today. The storm impacts are subject to change as data
cleanup is completed over the next few weeks.

o Non-distinct - includes customers with multiple outages and single outages

o The PUC-TX has established a metric that applies to SAIDI / SAIFI numbers for ‘Forced’
(distribution level only) outage minutes / interruptions. An exclusion from the metric for events
that exceed 10% of CNP’s total customers outaged over a 24-hour period is allowed by the
Commission rules.

o An additional exclusion was created for events where 10% of CNP’s total customers would have
experienced an outage if automation didn’t automatically operate. These are cases where service
was not interrupted, but would have been if automation was not utilized

o An additional exclusion was created for events that only impacted a service area or two. This
exclusion is used when the storm customer minutes in a service arca are greater than 25% of the
preceding rolling 12 months of customer minutes, including all storm days, for that area.

=  This exclusion would also be used if automation minutes saved would have increased the
storm customer minutes to above the service area’s 25% threshold.

o Exclusions were created by PUC-TX for natural events that occur that exceed CNP’s distribution
structural design criteria; tornados, microburst, wind shear, flooding, inability to access area,
named storm.

o Major events are reported to the PUC-TX as a separate line item from the overall SAIDI / SAIFI
metric. As part of the major event, all outages that occurred during the storm period are included
whether they are ‘Forced’, ‘Outside” (Substation / Transmission), or ‘Scheduled” outages.
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Reliability Reporting Storm Report
Contribution to System SAIDI by Service Area
4.00
3.50
3.00
2.50
2.00
1.50
1.00
0.50 .
Baytown Brazoria Bellaire Cypress Fort Bend Galveston  Greenspoint Humble Katy Spring Branch South Sugarland

m SAIDI Forced

Customer Minutes Saved

2,240,387, 6%

33,820,816,94%./

& Customer Outage Minutes (With use of Automation)
® Customer Outage Minutes Saved by Automation

Page 6 of 6

m SAIDI Outside

Houston

m SAIDI Scheduled

Customer Minutes Saved - by Type

655,810,29%

1,584,577,71%
M Customer Outage Minutes Saved by Automatic Operations

M Customer Outage Minutes Saved by Remote Switching

361



SOAH Docket No. 473-25-11558
Docket No. 57579

HCC RFP 1-2 Attachment H Storm Report 2021 02 14-19 - Winter Storm Uri 2021

Page 1 of 5

Reliability Reporting Storm Report

e Summary: Several powerful polar vortex cold fronts brought extreme record-breaking winter weather
Sunday evening through Friday afternoon with strong winds, snow, ice, and bitterly cold
temperatures. The severe winter weather forced many Texas power plants offline while load was
increasing to record levels, which resulted in an ERCOT system generation shortfall. So, very early
Monday morning, ERCOT started requests for CNP to manually shed very significant amounts of load for
about 3 days.

o  For definitions of terms and exclusions see notes at the end of the report.

e Storm Period:
o Began 02/14/2021 (@) 05:15 PM (1 hour before entering trouble level 2)
o Ended 02/19/2021 (@) 03:55 PM (1 hour after returning to trouble level 1)

e Storm Impact (storm period):

O O O O

SAIDI CAIDI SAIFI
Category Minutes Minutes Interruptions
All 2017.79 650.42 3.1023
Forced Interruptions 58.45 543.71 0.1075
Outside Causes 1941.84 654.21 2.9682
Scheduled Interruptions 17.50 658.81 0.0266

Total non-distinct customers outage over the period of the storm: 8,127,986
Total customer outage minutes over the period of the storm: 5,286,599,764

Estimated MW Lost: 4924 .41

Highest Trouble Level (on a scale of 1-8): 8

o Exclusions (includes forced & outside outages):
Storm exceeded the major event exclusion threshold of 10% of total CNP customers out in a 24-

@)

hour period.

»  The 24-hour period used: 02/16/2021 at 20:00 to 02/17/2021 at 19:59.
= Sustained non-distinct customer outages

o 24-hour window = 3,379,182 (129.0%).

e Had automation not been used in the 24-hour window = 3,384,472 (129.2%).
o The storm dates 2/14/2021 through 2/18/2021 will be excluded from the Blue Sky SAIDI values.

SAIDI CAIDI SAIFI
Category Minutes Minutes Interruptions
Forced Exclusions 5845 543.71 0.1075
Outside Exclusions 1941.84 654.21 2.9682
Scheduled Exclusions 17.50 658.81 0.0266
e Storm Impact (After exclusions):
SAIDI CAIDI SAIFI
Category Minutes Minutes Interruptions
All 0 0 0
Forced Interruptions 0 0 0
Outside Causes 0 0 0
Scheduled Interruptions 0 0 0

Page 1 of 5
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Reliability Reporting Storm Report

Pre & Post Storm PUC Goal Update (full day period):
o YTD forced SAIDI/ CAIDI / SAIFI before the storm (02/13/2021):

o YTD forced SAIDI/ CAIDI / SAIFI after the storm (02/19/2021):

SAIDI = 8.44 minutes (2.82 minutes under goal)
CAIDI = 100.24 minutes (0.39 minutes over goal)
SAITFI = 0.0843 interruptions (0.0336 interruptions under goal)

SAIDI = 11.68 minutes (0.65 minutes under goal)
CAIDI = 129.06 minutes (29.55 minutes over goal)
SAITFI = 0.0905 interruptions (0.0391 interruptions under goal)

Impact Breakdown (includes forced interr. & outside causes only):

SAIDI CAIDI SAIFI
Cause Minutes Minutes Interruptions
Weather 24.60 49727 0.0495
Vegetation 0.92 839.65 0.0011
Equipment Failure 13.93 622.19 0.0224
Substation 14.71 1262.68 0.0116
Transmission 448 363.24 0.0123
Unknown 4.70 588.01 0.0080
Other 14.27 539.57 0.0264
Wildlife 0.02 279.24 0.0001
Third Party 0.00 40.52 0.0000
QOutage Level (includes forced, outside & scheduled outages)
Circuit 1994.27 654.39 3.0475
Overhead Fuse 9.53 423.49 0.0225
URD Fuse 9.15 39337 0.0233
Transformer 4.48 563.15 0.0080
Service Area (includes forced, outside & scheduled outages)
Baytown 107.07 699.32 0.1531
Brazoria 118.70 791.99 0.1499
Bellaire 353.34 800.64 04413
Cypress 182.64 559.66 0.3263
Ft Bend 77.49 1028.40 0.0753
Galveston 73.32 802.95 0.0913
Greenspoint 256.36 690.92 0.3710
Humble 144.95 583.46 0.2484
Katy 170.37 621.42 0.2742
Spring Branch 122.22 699.73 0.1747
South Houston 168.47 736.29 0.2288
Sugarland 239.82 823.98 0.2910
Page 2 of 5
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Reliability Reporting Storm Report

¢ Distribution Automation Impacts (storm period):
o SAIDI Minutes saved due to automation: 1.78

Customer Outage Minutes absent use of automation: 5,291,269,171 (SAIDI - 2019.57)
Customer Outage Minutes with automation:  5,286,599,764 (SAIDI - 2017.79)
Customer Outage Minutes saved due to automation: 4,669,407
Customers positively impacted by the operation of automation: 18,234 (0.22% of storm cust out)
Number of devices operated remotely by Dispatch:

= 106 (91% successful)

» 18 required multiple attempts

* 10 did not respond to multiple commands
Customer Outage Minutes saved due to remote operation of devices by Dispatch: 47,331

O O O O O

Q

¢ Trouble Events (Forced, Outside, & Scheduled Causes):
o Listed are the events coded with the outage type shown. Some events may have multiple outage
types, but only the primary outage type is listed below.

o Circuit Lockouts 4 498 events
o Partial Circuit Outages 84 events
o Overhead Line Fuses Blown ---------===-===-=--- 374 events
o Transformer Fuses Blown 468 events
o Burned Up Transformers 455 events
o Spans Primary Down 130 events
o Spans Secondary Down 154 events
o URD Terminal Poles Blown ---------=-=-==-=--- 405 events
o Major Underground Line Fuse ------------------- 7 events

o Poles Down 4 events

o Drops Down 207 events
o Meter Failures 31 events

e  Weather Impact:

Lighting strikes = 12

o Sustained wind speeds = 26 mi/hr

o Gust wind speeds = 36 mi/hr

o Total rainfall in service area = 1.77 in

o

e Substation Impacts:
o 3 substation transformers tripped

e Transmission Impacts:

o 22 instantancous operations
o 25 line lockouts

Page 3 of §
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Reliability Reporting Storm Report

Notes / definitions / exclusions

@)

This report is based off the data as of today. The storm impacts are subject to change as data
cleanup is completed over the next few weeks.
Non-distinct - includes customers with multiple outages and single outages. For example, if a
customer has three sustained outages during a storm, it will count as three outages.
The PUC-TX has established a metric that applies to SAIDI / SAIFI numbers for ‘Forced’
(distribution level only) outage minutes / interruptions. An exclusion from the metric for events
that exceed 10% of CNP’s total customers outage over a 24-hour period is allowed by the
Commission rules.
An additional exclusion was created for events that only impacted a specific service area or two.
This exclusion is used when the storm customer minutes in a service area are greater than 25% of
the preceding rolling 12 months of customer minutes, including all storm days, for that area.

»  This exclusion would also be used if automation minutes saved would have increased the

storm customer minutes to above the service area’s 25% threshold.

Exclusions were created by PUC-TX for natural events that occur that exceed CNP’s distribution
structural design criteria: tornados, microburst, wind shear, flooding, inability to access arca.
Major events are reported to the PUC-TX as a separate line item from the overall SAIDI / SAIFI
metric. As part of the major event, all outages that occurred during the storm period are included
whether they are ‘Forced’, ‘Outside” (Substation / Transmission), or ‘Scheduled” outages.
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Reliability Reporting Storm Report

Customer Minutes Saved

4,669,407, 4%

111,949,986, 96%

M Customer Outage Minutes (With use of Automation)

H Customer Outage Minutes Saved by Automation
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The following files are not convertible:

HCC RFP 1-4 - Derecho Storm Event Cause
Summary (1) .xlsx

HCC RFP 1-4 - Hurricane Beryl Event
Cause Summary.xlsx

HCC RFP01-09.xlsx

HCC-RFI01-02.x1lsx

Please see the ZIP file for this Filing on the PUC Interchange in order to
access these files.

Contact centralrecords@puc.texas.gov if you have any questions.



