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El Paso Electric Company 
Report Due: June 4,2004 

1. Provide complete records of all sustained interruptions, by interruption 
class, for the months of April and October, 2003. [Subst. R. $25,52(d)] 

Please find attached El Paso Electric Company’s (“EPE”) records of all sustained 
interruptions divided into each interruption class for the months of April and October 
2003. [See Attachment] 

2. Provide the number of significant interruptions sustained during 2003 and 
the number lasting more than 24 hours. [Subst. R. §25.52(~)(5) and 
§25*52(e) 

For the 12-month period beginning January 1 and ending December 31,2003, EPE’s 
records indicate that its system did not experience a significant interruption as defined by 
Subst. R. $25.52(~)(5) and §25.52(e)(2). Additionally, EPE did not experience any 
interruptions that lasted more than 24 hours. 

3. Provide the number of forced interruptions attributable to each cause shown 
on the 2003 Service Quality Report. 

The table shown below provides the number of forced interruptions attributable to each 
cause shown on the 2003 Service Quality Report. 

Causes of Forced interruptions 
People (Including cars and farm equip) 
Weather (Including Lightning) 
Animals and Birds 
Utility-owned Equipment 
Other 
Vegetation 
Unknown 

Total 
126 
254 
21 5 
398 
144 
228 
242 

Percentage 
8% 

15% 
13% 
24% 
9% 

14% 
15% 

4, Describe the methodology used to calculate the annual average SAIFI value 
for each interruption class shown on the 2003 Service Quality Report. 
Include a description of the data used for the calculations. 

EPE calculates its annual SAIFI value for each interruption class in accordance with 
PUCT Subst. R. $25.52(c)(6)(A). ‘EPE’s annual SAIFI is calculated by summing the total 
number of customers interrupted for each event per interruption class and dividing by the 
total number of customers on the system. The mathematical equation used by EPE is 
shown below. 
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SAIFI = Dotal Number of Texas Customers Interrupted 
Total Number of Texas Customers Served 

EPE keeps a complete record of sustained interruptions for all interruption classifications 
in accordance with PUCT Subst. R. §25.52(d). The data for the 12-month period 
beginning January 1 and ending December 3 1 of each year is used in EPE’s calculation 
of SAIFI. 

5. Describe the methodology used to calculate the annual average SAIDI value 
for each interruption class shown on the 2003 Service Quality Report. 
Include a description of the data used for the calculations. 

EPE calculates its annual SAIDI value for each interruption class in accordance with 
PUCT Subst. R. §25.52(c)(6)(B). EPE’s annual SAIDI is calculated by summing the 
restoration time for each interruption event per interruption class times the number of 
customers interrupted for each of these events and dividing by the total number of 
customers on the system. The mathematical equation used by EPE is shown below. 

SAIDI = YiTexas Customer Interruption Durations) “(Texas Customers Interrupted) 
Total Number of Texas Customers Sewed 

EPE keeps a complete record of sustained interruptions for all interruption classifications 
in accordance with PUCT Subst. R. §25.52(d). The data for the 12-month period 
beginning January 1 and ending December 3 1 of each year is used in EPE’s calculation 
of SAIDI. 

6. Describe the methodology used to calculate the system-wide SAIFI standard 
for 2003, and include a description of the data used for the calculation. 
Provide the standard for 2003 and provide the calculation showing how this 
standard was determined. [Subst. R.§25.52(f)(l)] 

EPE calculated its system-wide SAIFI standard for 2003 in accordance with PUCT Subst. 
R. §25.52(f)(l)(A). The data used for each “reporting year” was the 12-month period 
beginning January 1 and ending December 3 1 of each year. Inclusive in this data were 
the Sustained Interruptions in EPE’s Texas jurisdiction in the Forced Interruption 
Classification. The standard that EPE created was based on its own SAIFI index for the 
following reporting years: 1998, 1999 and 2000. The SAIFI standard for EPE is 0.3671 
intermptions/year. This standard was determined by calculating the average SAIFI value 
over the three reporting periods, 
The following illustrates the calculation of EPE’s SAIFI Standard (Forced Interruptions). 

SAIFI,,d = (SAIFIgg + SAIFIgg + SAIFIoo) 
3 

3 
SAIFI,,d = (0.451 1 + 0.2730 + 0.3773) = 0.3671 interruptions/year 
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EPE is required to maintain and operate its system so that the SAIFI value does not 
exceed the above system-wide SAIFI standard by more than 5.0% in accordance with 
0 25.52(f)(l)(A). 

7. Describe the methodology used to calculate the system-wide SAIDI standard 
for 2003, and include a description of the data used for the calculation. 
Provide the standard for 2003 and provide the calculation showing how this 
standard was determined. [Subst. R.§25.52(f)(l)] 

EPE calculated its system-wide SAIDI standard for 2003 in accordance with PUCT 
Subst. R. §25.52(f)(l)(B). The data used for each “reporting year” was the 12-month 
period beginning January 1 and ending December 3 1 of each year. Inclusive in this data 
were the Sustained Interruptions in EPE’s Texas jurisdiction in the Forced Interruption 
Classification. The standard that EPE created was based on its own SAIDI index for the 
following reporting years: 1998, 1999 and 2000. The SAIDI standard for EPE is 35.52 
minutes per interruptiodyear. This standard was determined by calculating the average 
SAIDI value over the three reporting periods. 

The following illustrates the calculation of EPE’s SAIDI Standard (Forced Interruptions). 

SAIDIStd = (SAID198 + SAID199 -I- SAIDIoo) 
3 

3 
SAIDI,,d = (35.13 + 30.17 + 41.25)= 35.52 minutes per interruptiodyear 

EPE is required to maintain and operate its system so that the SAIDI value does not 
exceed the above system-wide SAIDI standard by more than 5.0% in accordance with 
0 25.52(f)(l)(B). 

8. Identify and list the feeders on the 2003 Service Quality Report that did not 
meet either the SAIDI or SAIFI requirements of Subst. R. §25.52(f)(2)(A). 
Explain why each feeder did not meet the requirements and what action(s) 
have been or will be taken to achieve compliance for the feeder (Le., to 
prevent the feeder repeating for a third year). 

The following is a list of the feeders that did not meet the SAIFI requirement of Subst. R. 
§25.52(f)(2)(A). The feeders shown below have SAIFI values that were in the worst 10% 
of EPE’s feeders for two consecutive years. 
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18 

19 

The following is a list of the feeders that did not meet the SAIDI requirement of Subst. R. 
§25.52(f)(2)(A). The feeders shown below have SAIDI values that were in the worst 
10% of EPE’s feeders for two consecutive years. 

13 Americas 10 1220.32 1.09 

15 Blanca 20 328.224 1.06 
Sierra 

2003 2002 
SAID1 SAID1 

Ranking Ranking 
5 13 
9 1 

16 19 
21 16 

In response to the worst performing feeder lists, EPE has analyzed these feeders and has 
created recommendations for each to prevent these feeders from repeating on the SAIFI 
or SAIDI worst performing lists for a third consecutive year. To help clarify the 
discussions associated with the individual feeders below, some description of the 
terminology used might be helpful. The following discussion is intended for this 
purpose. 

2003 
Substation Feeder Number of SAID1 

Identification Identification Customers Value 
Clint 11 1456 231.2 
Horizon 10 645 127.4 
Vista 11 2737 108.3 
Thorn 12 2181 81.2 

The effect of faults on the feeder reliability indices is dependent on the location of the 
fault. As an example, a bird causing a fault by bridging the gap from energized 
equipment to ground at the first structure from the source of a feeder (substation feeder 
breaker) has a much greater impact on the number of customers affected than the same 
type of fault occurring downstream from a sectionalizing device such as a line recloser 
located midway between the source and the end of a feeder. The first type of fault can 
cause the feeder breaker to open or lock-out, affecting all customers served from that 
feeder. The second type of fault, assuming uniform distribution of customers along the 
feeder, will result in half the number of customers affected. One fault like that described 
in the first type of fault will almost certainly cause the feeder to appear on the 10% worst 
SAIFI list while one fault as described in the second type of fault will probably not cause 
the feeder to appear on the 10% worst feeder list since only half of the customers on that 
feeder are affected. 
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Several of the feeder discussions below list breaker lock-outs as the reason for feeder 
repeat occurrences on the SAIDI and SAIFI list. Obviously, the feeder breaker lock-out 
is not the reason for the feeder reappearing on these lists. Sectionalizing devices such as 
feeder breakers and line reclosers are essential equipment intended to isolate faults so the 
operation of these devices protect equipment from failure and protect the public from 
contacting downed energized equipment. Outages described as “interruptions due to 
feeder breaker lock outs” are in actuality caused by faults on the feeder requiring the 
operation of the breaker to de-energize the fault. 

The discussions below regarding several feeders describe the rural nature of the feeder as 
a contributing factor to the reliability statistics associated with that feeder. Rural feeders 
generally serve larger portions of EPE’s service territory than urban feeders, The 
customer density (customers per mile) on rural feeders is considerably lower than urban 
feeders. The resulting exposure due to the expanded territory that rural feeders serve 
subjects these feeders to a higher probability of faults and presents challenges to 
maintaining comparable reliability to those that serve urban areas. Maintaining SAIFI 
and SAIDI ratings for rural feeders comparable to urban feeders poses a considerable 
challenge for utilities. Rural feeders are subject to a higher SAIFI given that the number 
of line miles per customer tends to be higher (thus, more opportunities for physical 
failure of the line due to lightning, trees, car wrecks, etc.). Rural feeders are also subject 
to a higher SAIDI given that there will be greater distances for EPE repair crews to travel 
to address the line failure. Both SAIFI and SAIDI are further challenging for rural 
feeders given that the denominator in the equations (total number of customers served by 
the feeder) tends to be lower than for urban feeders. 

EPE requests that the Commission consider these factors in assessing the performance of 
feeders across the state. With that explanation, EPE provides the following summary of 
the performance of each of its feeders that did not meet the requirements of Subst. R. 
9 25,52(f)(2)(A): 

Feeder: Clint-1 1 
Clint-1 1 is a semi-rural feeder that extends long distances with low customer density 
(estimated at 77 customers/mile). There are approximately 1455 customers on Clint-1 1 
served by approximately 19 miles of backbone three-phase conductor. The predominant 
cause for Clint-1 1 being on this list is interruptions due to feeder breaker lock-outs, The 
probability of lock-outs is high because this feeder is split into three main branches. In 
order to reduce the probability of breaker lock-outs on Clint-1 1, EPE has fused single 
and/or three phase lateral takeoffs and plans to add sectionalizing devices on the three 
major feeder branches. 

In summary, the reliability of the service to customers served from Clint-1 1 is a result of 
the rural nature of this feeder, which increases the exposure (long-length with low 
customer density) to elements that cause electrical faults such as birds, lightning, wind, 
and the configuration of the three feeder branches. 
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Feeder: Socorro-10 
Socorro-10 is a semi-rural feeder that extends long distances with low customer density 
(estimated at 180 customers/mile). There are approximately 1830 customers on Socorro- 
10 served by approximately 10 miles of backbone three-phase conductor. The 
predominant cause for Socorro-10 being on this list is interruptions due to feeder breaker 
lock-outs. The probability of lock-outs is high because this feeder is split into two main 
branches. In order to reduce the probability of breaker lock-outs on Socorro-10, EPE 
plans to add sectionalizing devices on the two major feeder branches. 

In summary, the reliability of the service to customers served from Socorro-10 is a result 
of the rural nature of this feeder, which increases the exposure (long-length with low 
customer density) to elements that cause electrical faults such as birds, lightning, wind, 
and the configuration of the two feeder branches. 

Feeder: Vista-1 1 
The predominant cause for Vista-1 1 being on this list is a feeder breaker lock-out both in 
2002 and 2003. Without the breaker lock-out in 2003, its SAIFI would have been 0.28 
(lower than EPE’s system SAIFI) and its SAIDI would have been 50 minutes. 

Vista-1 1 does not present a typical reason (e.g., age, configuration, length, or exposure) 
for being on the worst performing list. Therefore, being on this list for two consecutive 
years appears to be from statistical variation and not an inherent characteristic. EPE 
plans to improve reliability on Vista-1 1 through fuse coordination and the addition of 
fuses for better sectionalizing. If a breaker lock-out occurs again in 2004, EPE plans to 
add sectionalizing devices to reduce the risk of future breaker lock-outs. 

In summary, Vista-1 1’s repeat occurrence from 2002 to 2003 is from feeder breaker lock- 
outs apparently from statistical variation and not an identifiable reliability problem. 

Feeder: Midway-1 
The predominant cause for Midway-1 being one of EPE’s 10% least reliable feeders is a 
feeder breaker lock-out in both 2002 and 2003. Without the feeder breaker lock-out in 
2003 SAIFI would be approximately 0.20 and SAIDI would be 17 minutes (well under 
EPE’s system SAIFI and SAIDI). 

Midway-1 does not present a typical reason (e.g., age, configuration, length, or exposure) 
for being less reliable than EPE’s other urban distribution feeders. Therefore, being on 
EPE’s 10% least reliable feeder list for two consecutive years appears to be from 
statistical variation and not an inherent characteristic. EPE plans to improve reliability on 
Midway-1 by performing fuse coordination and adding sectionalizing fuses. If a breaker 
lockout occurs again in 2004, then EPE plans to add sectionalizing devices to reduce 
future breaker lock-outs. 

In summary, Midway-1’s repeat occurrence from 2002 to 2003 is from feeder breaker 
lock-outs apparently from statistical variation and not an identifiable reliability problem. 
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Feeder: Rio Grande-13 
Rio Grande-13 experienced 25 outages in 2003 (disregarding 5 outages that were due to 
maintenance work). One of the outages occurred on the main trunk of the feeder, causing 
the feeder to lock-out. Unfortunately, this outage occurred just upstream of a recloser, 
resulting in a feeder breaker lock-out. The first recommendation for Rio Grande-13 is to 
add at least one recloser and perhaps some sectionalizing devices. The feeder is long and 
one of the older feeders in EPE’s system. Rio Grande-13 serves, among other customers, 
the Willows, which is an upscale residential subdivision that seems to be experiencing 
transformer overloading. The transformers in the subdivision will be scrutinized for 
possible upgrading. Rio Grande-13 experienced one outage due to cable failure. The 
frequency of cable failures in this area does not appear to be endemic; however, EPE will 
closely monitor cable failures in this area and if necessary begin a cable replacement 
project to eliminate problematic cable systems. 

A portion of the feeder runs through a section in the Upper Valley that has a lot of tall 
trees that grow near the lines, such as along Woodland Drive and Girl Scout Drive. Trees 
in the lines caused three outages in 2003. A map will be sent out to the tree trimming 
crews to indicate the problem areas to be trimmed. Towards the end of 2003 and in the 
beginning of 2004, an older portion of Rio Grande-13 was converted to STA-21, This 
should help reduce future outages on Rio Grande-13. Two of the outages, one being a 
transformer overload and the other a cutout failure, occurred in the area that was 
converted at the end of 2003. EPE plans to continue to offload Rio Grande-13 to 
surrounding feeders in the future. Lastly, there is a subdivision in Sunland Park that has 
very old equipment. Two outages occurred in this area. Maintenance and transformer 
upgrades planned for this area will reduce the probability of future outages. 

Feeder: Americas-10 
The predominant cause for Americas-10 being on EPE’s 10% worst performing feeder 
list is a feeder breaker lock-out in both 2002 and 2003. The high probability of feeder 
breaker lock-outs is due to the feeder configuration of two main branches. 

For many years, Americas-1 0 was considered a semi-rural distribution feeder. However, 
in recent years, population and load growth in this area have resulted in EPE building an 
additional substation two miles away. As load is transferred to the new substation, 
Americas-10’s length will be cut in half, thereby, reducing the probability of feeder lock- 
outs. 

In summary, Americas- 10’s repeat appearance on the 10% worst feeder list is a result of 
its configuration of two feeder branches. However, shortening feeder length by 
transferring load should improve reliability. 

Feeder: Sierra Blanca-20 
Ninety-four percent of the SAIFI value for Sierra Blanca-20 in 2002 was from one feeder 
breaker lockout. It is a rural feeder that extends long distances with very low customer 
density (estimated at 7.3 customers/mile). This feeder has approximately 328 customers 
with approximately 45 miles of backbone three-phase conductor. This feeder also 
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extends into relatively undeveloped desert regions with few trees, buildings, or hills. 
Therefore, it receives more lightning strikes than the urban areas of El Paso. 

To improve reliability on Sierra Blanca-20, EPE has coordinated lateral fuses and added 
reclosers and sectionalizers. 

Sierra Blanca-20 has reclosers at two locations and sectionalizers at two other locations 
to protect its four significant three-phase branches. In addition, three other sectionalizer 
locations and three other recloser locations help protect sub-branches and long laterals. 
In total, Sierra Blanca-20 has five sectionalizer and five recloser locations. Hence, 
despite its length, a feeder breaker lock-out has only occurred once in the last three years. 

In summary, Sierra Blanca-20’s reliability is a result of its rural location (long length 
with low customer density) and extensive exposure to lightning. Its four major branches 
have sectionalizing devices to reduce feeder breaker lock-outs. 

Feeder: Horizon-10 
Significant outage durations have been common on Horizon-10 due to the quantity of 
blown fuses during storms and the travel time required to replace them. It is a semi-rural 
feeder that extends long distances with low customer density (estimated at 22 
customers/mile). This feeder has approximately 645 customers served by approximately 
30 miles of backbone three-phase conductor. This feeder also extends into relatively 
undeveloped desert regions with few trees, buildings, or hills. Therefore, lightning 
storms adversely affect it more than distribution feeders in the El Paso urban areas. 

To improve reliability on Horizon- 10, EPE has coordinated lateral fuses, added reclosers 
and sectionalizers, and implemented fuse-saving at the feeder breaker. This resulted in 
this feeder’s SAID1 dropping from 578 in 2002 to 127 in 2003 which EPE hopes to 
further improve in 2004. 

Horizon- 10 has reclosers at three locations and sectionalizers at another location to 
protect significant three-phase branches. Hence, despite its length, only one feeder 
breaker lock-out has occurred in the last four years. 

In summary, Horizon-10’s reliability is a result of its semi-rural nature (long length with 
low customer density), extensive exposure to lightning, and longer than average travel 
time to address outages. 

Feeder: Thorn-12 
Thorn-12 experienced 17 outages in 2003, not counting 11 outages that were for 
maintenance. Most of the maintenance outages were due to the upgrading of overloaded 
transformers. Five of the outages were due to cable failure, which occurred on three 

. different risers. All three of the risers were listed in the EPE’s 10% Worst Cable 
Replacement Program, and all three risers and corresponding cable have therefore been 
replaced as of May 2004. There are a few areas along El Gusto and La Cadena that 
require the installation of bird guards. On Los Robles and Escondido, there is a 
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padmount switchgear that had a fuse blow. A study will be conducted to make sure that 
the underground loops do not have too much load on any one segment. Lastly, Thorn-12 
experienced an outage due to an undersized fuse. A coordination of the entire feeder will 
be conducted. 

2003 
SAlFl 

Ranking 
3 

9. Identify and list the feeders on the 2003 Service Quality Report that did not 
meet either the SAIDI or SAIFI requirements of Subst. R. §25.52(f)(2)(B). 
Explain why each feeder did not meet the requirements and what action(s) 
have been or will be taken to achieve compliance for the feeder. Describe the 
methodology used to calculate the SAIDI and SAIFI system averages of all 
feeders for purposes of identifying the listed feeders, and provide the 
calculations. 

2002 2003 2002 
SAIFI Substation Feeder Number of SAlFl SAlFl 

Ranking Identification Identification Customers Value Value 
5 Clint 11 1455.968 2.31 2.41 

The following is a list of the feeders that did not meet the SAIFI requirement of Subst. R. 
§25.52(f)(2)(B). The feeders shown below have SAIFI values that are more than 300% 
greater than EPE's system average of all feeders during consecutive reporting years 
2002-2003. 

EPE's 300 % greater than figures for SAIFI are: 
S A F I  (03)300%> = 1.276 
SAIFI (02)300%> = 1.5504 

The calculation shown below illustrates how EPE arrived at this figure: 

SAIFI(03)300%> = SAIFIo3 + (SAIFIo3*3.00) = 0.319 + (0.319*3.00) = 1.276 

SAIFI(02)300%> = SAIFIo2 + (SAIFIo2*3.00) = 0.3876 + (0.3876*3.00) = 1.5504 

Feeder: Clint-11 
Clint-1 1 is a semi-rural feeder that extends long distances with low customer density 
(estimated at 77 customers/mile). There are approximately 1455 customers on Clint-1 1 
served by approximately 19 miles of backbone three-phase conductor. The predominant 
cause for Clint-1 1 being on this list is interruptions due to feeder breaker lock-outs. The 
probability of lock-outs is high because this feeder is split into three main branches. In 
order to reduce the probability of breaker lock-outs on Clint- 1 1 EPE has fused single 
and/or three phase lateral takeoffs and plans to add sectionalizing devices on the three 
major feeder branches. 

In summary, the reliability of Clint-1 1 is a result of its semi-rural nature (long-length 
with low customer density), and the configuration of the three feeder branches. 
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The following is a list of the feeders that did not meet the SAIDI requirement of Subst, R. 
$25,52(f)(2)(B), The feeders shown below have SAIDI values that are more than 300% 
greater than EPE’s system average of all feeders during consecutive reporting years 
2002-2003, 

2003 
SAID1 

Ranking 
5 
9 

2002 2003 2002 
SAID1 Substation Feeder Number of SAID1 SA1 D I 

Ranking Identification Identification Customers Value Value 
13 Clint 11 1456 231.2 152.71 
1 Horizon 10 645 127.4 577.91 

EPE’s 300 YO greater than figures for S A W  are: 

SAIDI(o2,3oo%> = 136.96 
SADI(03)300%> = 119.68 

The calculation shown below illustrates how EPE arrived at this figure: 

Feeder: Clint-11 (See Clint-1 1 section above) 

Feeder: Horizon-10 
Significant outage durations have been common on Horizon- 10 due to the quantity of 
blown fuses during storms and the travel time required to replace them. It is a semi-rural 
feeder that extends long distances with low customer density (estimated at 22 
customedmile). This feeder has approximately 645 customers served by approximately 
30 miles of backbone three-phase conductor. This feeder also extends into relatively 
undeveloped desert regions with few trees, buildings, or hills. Therefore, lightning 
storms adversely affect it more than distribution feeders in the El Paso urban areas. 

To improve reliability on Horizon-10, EPE has coordinated lateral fuses, added reclosers 
and sectionalizers, and implemented fuse-saving at the feeder breaker. This resulted in 
this feeder’s SAIDI dropping from 578 in 2002 to 127 in 2003 which EPE hopes to 
further improve in 2004. 

Horizon-10 has reclosers at three locations and sectionalizers at another location to 
protect significant three-phase branches. Hence, despite its length, only one feeder 
breaker lock-out has occurred in the last four years. 

In summary, Horizon-10’s reliability is a result of its semi-rural nature (long length with 
low customer density), extensive exposure to lightning, and longer than average travel 
time to address outages. 
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