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�1. Executive Summary



Beginning with the year 1999, and at least every three years thereafter, 83 Illinois Administrative Code Part 411.140 requires the Commission to assess the annual reliability report of each jurisdictional entity and evaluate the its reliability performance.  This document assesses the annual reliability report filed by Illinois Power Company (“IP”) on June 1, 1999, and evaluates its reliability performance.



Assessment of Reliability Report 



Illinois Power’s first report pursuant to 83 Illinois Administrative Code Part 411 (“Part 411”) had a number of short comings.  These included misleading statistics due to problems with the company’s Trouble Outage Report system and the operation of that system.  A major storm on June 29, 1998, caused numerous outages that overwhelmed the Trouble Outage Report system. Illinois Power claims it is working to limit these problems.  In addition, Illinois Power may be reporting many tree related outages as weather related outages. The Commission recommends IP to fix these problems on an expedited basis. 



Illinois Power’s Historical Performance Relative to established Reliability Targets



Part 411.110(b) does not require Illinois Power to collect or provide much of the customer specific reliability data until the 1999 calendar year. Thus the Commission is unable to asses IP’s performance compared to the established reliability targets in Part 411.140 (b)(4)(A-C).  In addition, the reliability targets specified in Code Part 411.140 (b)(4)(A-C) are for controllable outages only.  However, IP did not and was not required to differentiate between controllable and uncontrollable outages for 1998.  Therefore, Illinois Power’s statistics include both controllable outages and uncontrollable outages.  The remainder of this report uses total company outage statistics without regard to controllability.  



Table 1 below shows Illinois Power’s system wide statistics for 1998 as compared to other Illinois electric utilities.

Table 1



�SAIFI�CAIDI�CAIFI��ComEd�2.20�274�2.63��Illinois Power�2.44�267�2.96��CIPS�0.66�122�N/A��CILCO�2.84�162�N/A��Union Electric�2.23�519�N/A��MidAmerican�2.16�146�2.55��SAIFI:  System Average Interruption Frequency Index	(say’ fee)

CAIDI:  Customer Average Interruption Duration Index  (kay’ dee) 

CAIFI:  Customer Average Interruption Frequency Index  (kay’ fee)

Trends in Illinois Power’s Reliability Performance



While the Commission cannot compare IP’s reliability performance to established reliability targets, when compared to data from previous years, Illinois Power’s reliability performance seems to be trending downward.  The charts below show the trend for SAIFI and CAIDI.  Increasing values of these statistics translates to reliability becoming worse.  The Commission is aware that the data from 1994 through 1997 is not necessarily directly comparable to 1998.  However, the Commission believes the data is sufficiently accurate for the purpose of showing trends.  With no evidence to the contrary, IP’s reliability is downward trending.



Figure 1
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Illinois Power’s Plan to Maintain or Improve Reliability



IP plans to patrol and trim trees on every circuit on a four year cycle.  However, IP admits that some circuits have gone six years without a trim.



IP is installing lightning arrestors and animal guards on all new transformers as well as at existing problem areas.  IP inspects oil circuit reclosers each month.� 



The Commission believes this is a good first step to improving the declining reliability in recent years.



Potential Reliability Problems and Risks



IP admits it is behind in tree trimming.�  The Commission is concerned that IP has been behind its four year tree trimming schedule since 1995 and is becoming more dilatory as time passes.  Illinois power should do whatever is necessary to catch up with the tree trimming cycle.  



It appears Illinois Power is replacing its old, 4kV spacer cable only as parts of lines using this type of construction fail.  Illinois Power should consider replacement  of spacer cable before failures occur.



Review of Illinois Power’s Implementation of its Plan for the Previous Reporting Period.



IP claims it has addressed the results of the recommended action regarding worst performing circuits from prior years.  IP claims it completed all of its recommended action in the 1998 report with only one exception.  The exception was that IP was unable to acquire property to construct a planned substation.  IP has now built the substation.



Review of Recommendations



The Commission makes the following recommendations:



IP should expedite its tree trimming to get back to its policy of a four year trim cycle by the end of the year 2002.

IP should consider  replacing spacer cable before it fails.  

IP should review how it categorizes weather and tree related outages

IP should use Attachment 1 to report age related data 



The Commission Staff has reviewed IP’s 1999 report and found that these issues were not specifically addressed.
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�2.   Introduction

Beginning with the year 1999 and at least every three years thereafter, 83 Illinois Administrative Code Part 411.140 requires the Commission to assess the annual reliability reports of each jurisdictional entity and evaluate its reliability performance.  Code part 411.140 requires the Commission evaluation to:



A)	Assess the reliability report of each entity. 



B)	Assess the jurisdictional entity’s historical performance rela�tive to established reliability targets.



C)	Identify trends in the jurisdictional entity’s reliability per�formance.



D)	Evaluate the jurisdictional entity’s plan to maintain or improve reliability.



E)	Include specific identification, assessment, and recom�mendations pertaining to any potential reliability problems and risks that the Commission has identified as a result of its evaluation.



F)	Include a review of the jurisdictional entity’s implementation of its plan for the previous reporting period.



This document assesses Illinois Power’s 1999 Reliability Report (“Reliability Report”) and evaluates Illinois Power’s reliability performance for calendar year 1998.  The organization of this report follows the above listed requirements.



The utility record keeping requirements in 83 Administrative Code Part 411.110 (“Part 411.110”) did not take effect for Illinois Power until January 1, 1999.  Part 411.110 requires the utility to, among other things, record and report reliability information at the customer level and to report controllable outages.  The outage statistics Illinois Power reported for 1998 were those required by the Part 411 predecessor, Part 410.  Since the reporting period in Illinois Power’s June 1999 report was calendar year 1998, the rule did not require Illinois Power to report on that data.  Illinois Power’s June 2000 report should include data that Part 411.100 requires.

3.  Assessment of Illinois Power’s 1998 Reliability Report

IP serves approximately 577,000 customers in Illinois.  IP states that its system consists mainly of rural areas and small towns.  About 91% of IP’s distribution system is overhead with the remaining 9% being underground conductor. 



IP prepared its Reliability Report in compliance with Section 16-125 of the Public Utilities Act and the Commission’s transmission and reliability rules as found in Part 411.  IP filed a supplemental report in July, 1999 to address non-compliance issues raised by ICC Staff in a letter dated June 17, 1999.



Despite addressing the non-compliance issues raised by Staff, Illinois Power’s first report pursuant to new Code Part 411 had a number of short comings.  These included misleading statistics due to problems with the company’s Trouble Outage System (“TOS”).  TOSs are used by utilities to identify and locate outages and to predict what device(s) may have failed.  A TOS can also estimate the total number customers that are out on a circuit.  This information is used to, among other things, help organize and prioritize restoration work.



On June 29, 1998, customer calls reporting outages due to a major storm overwhelmed the TOS capabilities and caused the computer system to crash several times.  In addition, IP claimed that their dispatchers did not have time to verify TOS predictions or that the TOS model matches the actual system.  This can cause the TOS to, for example, report several small outages when only one larger outage in fact occurred. Illinois Power claims it is working to limit these problems.  



Next, Illinois Power has been calculating the CAIFI statistic wrong for several years.  The precise problem IP has with the calculation is unknown to the Commission.  However, it appears to be related with the TOS.  The result of the miscalculation is to render the CAIFI information useless.



Finally, as discussed further below, Illinois Power may be reporting many tree related outages as weather related outages.



The Commission recommends that IP fix all of the problems with its TOS as soon as possible.  IP states that it has upgraded the TOS system already.  However, IP did not state whether it had upgraded dispatcher personnel to improve operation of the system.



Part 411.120(b)(3)(G) requires the utilities to report on the age of the their distribution equipment.  Illinois Power estimates that its distribution system is about 12.5 years old on average.  Service life ranges from 21 years to 60 years.  However, each of the reporting utilities used a different format to report  the age characteristic of its distribution system.  Therefore it is impossible to compare the age of equipment across utilities.  The Commission desires to have the information in a comparable format.  To that end, the Commission has determined that the table in Attachment 1 will provide the information pertaining to the age of the distribution equipment in a manner that is consistent among all the reporting utilities.  Illinois Power should use this form in its reliability report for the year 2000 that will be filed in June 2001.



4.  Illinois Power’s Historical Performance Relative to Established Reliability Targets



Part 411.140(b)(4)(A-C) establishes reliability targets that jurisdictional utilities must strive to meet.  These targets specify a certain number of outages as well as hours of outage that a utility should strive to meet on a per customer basis.  However, Part 411.120(b)(3)(K)&(L) does not require the utility to report individual customer outage data until the 2001 reliability report, which will be filed on June 1, 2002.  The service reliability targets are listed in Table 2.

Table 2.

SERVICE RELIABILITY TARGETS



Immediate primary source of service operation level�Maximum number of controllable interruptions in each of the last three consecutive years�Maximum hours of total interruption duration due to controllable interruptions in each of the last three years��at 69kV or above�3�9��between 15kV & 69kV�4�12��at 15kV or below�6�18��



These reliability targets apply only to controllable outages.  A controllable outage, or interruption, is defined in Part 411.20 as: 

 “an interruption caused or exacerbated in scope and duration by the condition of the facilities, equipment, or premises owned or operated by a jurisdictional entity, or by the action or inaction of persons under a jurisdictional entity’s control and that could have been prevented through the use of generally accepted engineering, construction or maintenance practices.”



However, the Commission did not adopt Part 411 until the middle of 1998, and Part 411's requirements are, therefore, not applicable to the first half of 1998.  As a consequence, Illinois Power did not have the ability to label interruption causes as controllable or uncontrollable until December of 1998.  Therefore, IP was not able to report “[t]he number and causes of controllable interruptions for the annual reporting period” as required in Part 411.120(b)(3)(D).  Consequently the Commission cannot asses IP’s performance relative to the established reliability targets.



Table 3 below shows Illinois Power’s system-wide reliability indices for calendar year 1998 as compared to other Illinois electric utilities.  The table shows that Illinois Power was not the most or least reliable electric utility in Illinois during 1998.



The comparison of system-wide reliability indices for Illinois electric utilities should provide valid, useful results, though the reader of this report should keep in mind that each Illinois electric utility has a unique system serving unique customers.

�Table 3

ILLINIOIS UTILITY RELIABILITY INDICES

CALENDAR YEAR 1998



�SAIFI�CAIDI�CAIFI��ComEd�2.20�274�2.63��Illinois Power�2.44�267�2.96��CIPS�0.66�122�N/A*��CILCO�2.84�162�N/A*��Union Electric�2.23�519�N/A*��MidAmerican�2.16�146�2.55��*	Section 411.120(b)(3)(H) did not require the collection of CAIFI statistics for any reporting period commencing before April 1, 1998.



SAIFI:	System Average Interruption Frequency Index  (say’ fee).  It represents the number of customer outages divided by total system customers.

CAIDI:	Customer Average Interruption Duration Report  (ca’ dee).  It represents, for customers that actually had an interruption, how long, on average, the interruptions lasted.

CAIFI:	Customer Average Interruption Frequency Index  (ca’ fee).  It represents the outage frequency for customers that had outages.  If this index is much higher than SAIFI, that suggests a subset of customers experiences several outages.



Table 4 below shows the reported causes of the interruptions as a percentage of the total.  Noteworthy is the high percentage of interruptions caused by "Weather" and the low percentage of interruptions reportedly caused by "Forestry" (trees).  The Commission finds these numbers inconsistent due to the difficulty IP has had in keeping up with tree trimming and is concerned that Illinois Power may be reporting many tree related interruptions under the Weather category.  Assuming that many of IP's outages are tree related, IP could make significant improvements in reliability by trimming the trees near the wires.



Table 4

PERCENTAGE BREAKDOWN BY CAUSE



Interruption Cause Category�% of Customer Interruptions�% of Customer Interruption Minutes��Animal Related�7.7�2.5��Intentional�8.0�6.3�� Equipment Related�20.2�9.3��Public�4.1�1.9��Transmission & Substation Equipment Related�5.8�2.6��Tree Related�4.7�2.9��Weather�42.4�70.8��

Part 411.120 (b)(3)(I)&(J) requires the reporting utility to list its worst performing circuits (subsection I) and then state (subsection J) what corrective actions are planned to improve the circuits performance. Table 5 below shows IP circuits with the highest SAIFI for 1998.  



Table 5

CIRCUITS WITH HIGHEST SAIFI

CALENDER YEAR 1998





SERVICE AREA�

CIRCUIT�

SAIFI�CAIDI (Minutes)

�

CAIFI��Bloomington�402�7.82�466�6.15��Sparta�935�7.82�117�7.52��Galesburg�144�7.67�802�6.94��Bloomington�342�7.54�265�7.38��Galesburg�175�7.22�668�6.75��Galesburg�117�6.82�567�6.41��Decatur�115�6.62�342�5.76��Mt Vernon�131�6.45�339�6.17��Maryville�368�6.23�245�6.07��



Illinois Power reported in its narrative, Attachment 7 to the Reliability Report, a very high number of outages for the above circuits.  For example, circuit 402 had 31 outages and circuit 144 has had 83 outages.  IP later explained that the number of outages was wrong due to IP’s dispatchers lack of time to properly identify the cause of the outage.  The result is that IP records a few large outages as several small outages. 



As part of its review of IP’s reliability report, staff engineers inspected several of IP’s worst performing circuits.  The inspections allow the Staff to verify that work was performed on the circuits and to see if there are any visible reasons for the poor performance of these circuits.  For example, Staff looked for poor tree trimming practices, broken equipment, rotten poles, slack spans (sagging lines) etc.

  

The staff engineers inspected Galesburg circuit 117.  Circuit 117 is in an industrial area of Galesburg and also serves low income residential in the area.  A definite cause of frequent service interruptions was not apparent, but some of the overhead wires in the area were not in the best condition, as the picture below illustrates.  The lowest line in the picture is cut secondary that is left dangling.  (The three lines in the upper left hand corner are transmission lines that are above this pole)  The ground wire ( the vertical wire) is not attached to the pole as it should be.  It is hard to see in the picture, but there is some insulation on the primary at the top of the pole  that is in various stages of decay.  However, since insulation is not needed for that type of construction, insulation decay my not be detrimental to the reliability of the circuit.  Tree trimming looked adequate in the residential areas.  There are no trees in the commercial areas.  Staff found nothing visible that could be the cause of the many outages.



Figure 2: Galesburg Distribution Circuit



�



Table 6 below shows IP’s worst performing circuits as indicated by their CAIDI numbers.  The amounts of hours of outages are troubling.  For Galesburg circuit 125�, there were 10 outages during 1998 and the average duration was about 80 hours or over three days.  The cause of the outages for this circuit were 90% weather related.  Galesburg circuit 124 also had very high hours of outage.  Only 25% of that circuit’s outages were weather related.  Staff engineers inspected both of these circuits.  These are old circuits in the Monmouth business district, mostly between the town circle and the railroad tracks.  The circuits also branch out to serve nearby residential areas.  The circuits alternate between normal open overhead construction to insulated spacer construction.  Spacer construction uses insulated cables that mount close to each other and are separated with “spacers”.  There are pictures of spacer construction below.  Spacer construction is no longer used by Illinois Power for new construction.  Circuits 124 and 125 also intermingle with one another and with other circuits. 

�Table 6

CIRCUITS WITH HIGHEST CAIDI

CALENDER YEAR 1998





SERVICE AREA�

CIRCUIT�

SAIFI�CAIDI (Minutes)

�CAIDI

(Hours)��Galesburg�125�1.23�4,855�81��Galesburg�124�1.13�4,124�69��Galesburg�122�1.16�3,860�64��Galesburg�115�1.80�2,674�45��Bloomington�246�1.29�2,626�44��Galesburg�112�1.39�2,362�39��Galesburg�113�2.60�2,109�35��Galesburg�185�0.45�1,928�32��Galesburg�171�2.76�1,908�31��

The insulation on the spacer construction appeared to be in good shape.  The hardware, however, was very old.  The pictures below are of these circuits.  Figure 3 shows how messy this type of construction can get. The Commission believes these 4 kV circuits are in the process of being rebuilt after they fail.  This belief is evidenced by  the ad hoc intermingling  of new construction types with old spacer cable.  The 4 kV spacer cable is obsolete and no longer used for new construction   Illinois Power should consider a more proactive rebuilding program that does not wait for the spacer cable construction to fail.  Illinois Power should consider advancing the reconstruction of the old spacer or totally reconstruct the lines.



New open wire construction standards also call for 12kV construction as compared to the obsolete 4 kV spacer cable.  Conversion from 4 kV to 12 kV operation does not necessarily have to done at the same time as the line construction.

�Figure 3: Spacer Cable in Monmouth IL



�



Figure 4: Spacer Cable



���

5.  Trends in Illinois Power’s Reliability Performance



A comparison of Illinois Power’s SAIFI statistics with those of prior years shows a decline in reliability.  However, 1997 statistics were incomplete.  In addition, storms throughout the state increased all utilities SAIFI numbers.  The figures below shows SAIFI for 1997 and 1998 for all the utilities.

Figure 5



� EMBED Excel.Chart.5 \s ���



Note:  The 1997 Illinois Power data is the simple average of several service areas.  Weighted average SAIFI is not available.



This is the first reporting period for the Part 411 reporting requirements.  IP wrote the preceding reliability reports pursuant to Part 410.  There are some seemingly minor changes in reporting requirements that, nevertheless, impact  the wisdom of comparisons.  The note on the above chart shows the first problem.  IP’s previous reports did not provide a correct company wide SAIFI, CAIDI or CAIFI.  Instead, IP provided these statistics for each operating area within IP’s service area.  Staff computed a simple average for comparison, which is a technically incorrect way to compute the company indices.  Figure 6 below shows IP’s SAIFIs from 1994  through 1998.  IP’s SAIFIs are trending to the worse for three of four annual changes.



The second problem with comparing 1998 to prior years pertains to the identification of the worst performing circuits.  The current report identifies the ten worst performing circuits for IP’s entire service area.  Past reports identified the worst performing single circuit for each of 17 smaller operating areas.  There is a distinct possibility that additional circuits in an operating area could have worse reliability statistics, but it is not possible to know from the reports.  Commission Staff reviewed the operating area SAIFI worst performing circuits from 1994 through 1998.  There was only one instance of a circuit showing up twice.  That was Jacksonville circuit 102 which was highest in 1994 and 1996.  



Figure 6
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Figure 7 below shows IP’s system wide CAIDI statistics over the past five years.  While 1997 did not drop as much as SAIFI, the1998 value increases much more than SAIFI. A large storm moved through IP’s service territory on June 29th.  That storm probably had an affect on CAIDI. 



Figure 7
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Figure 8 below shows the SAIFI index of IP’s worst circuit over the last five years.  For this statistic, there is no clear trend.







Figure 8
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Staff also checked the worst CAIDI performing circuits.  There were two circuits on the CAIDI list twice, Galesburg 145 and Ottawa 520.   Figure 9 below shows the circuit with the overall worst CAIDI.  Again, this is only the one worst circuit of many each year.  This chart shows CAIDI becoming significantly worse, which might indicated that IP’s outage response capability has declined.



Figure 9
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The Commission finds that that when compared to prior years, it appears that IP’s 1998 reliability is declining.

6.  Illinois Power’s Plan to Maintain or Improve Reliability



Illinois Power claims it is committed to finding better and more cost effective ways of performing vegetation management, preventative maintenance, and other reliability projects.  Further, IP states that future capital and maintenance budgets are being created with this commitment in mind.  From an operational point of view, utilities generally face the same types of challenges to provide reliable delivery service each year.  IP states that these challenges can usually be grouped into one of the following five categories:



Outages caused by weather

Outages caused by the condition of equipment

Outages caused by wildlife

Outages caused by trees

Outages caused by the public



The Commission is concerned that outages caused by trees is too low on the list.  As discussed previously, IP may over report outages caused by weather when tree contact was the more probable cause. 



Illinois Power provided the following expenditures for its four year plan.



							  (Million 1998 dollars)

	1999	2000	2001	2002

Maintaining Existing T&D System			24.1 	20.6	21.6	21.8

Maintaining/Upgrading/Operating Substations	  6.5	  6.4	  6.5	 6.5

Building New Distribution Substations		  4.0	  2.8	  2.9	 3.3	

Rebuilds Due to Distribution Condition		11.8	11.8	10.3	 9.7

Vegetation Management				12.1	12.0	12.1	12.2





Illinois Power states that there are numerous operating and maintenance activities that the company performs on an ongoing basis. Examples of the ongoing operating and maintenance activities include the following:

	

IP patrols the distribution circuits once every four years.  The purpose of this patrol is to locate and report safety concerns on the primary distribution system.

	

The present goal is to perform tree trimming on a four year cycle.  However, in some locations the time between tree trimming is as much as five or six years.

	

IP inspects oil circuit reclosers and reads operation counters monthly.  IP replaces line reclosers every five years and substation reclosers every five years.



Installation of wildlife and lightning protection equipment on new transformers and in areas or on portions of circuits where animal and lightning related outages have been a problem. 

	

IP has seven portable substations of various sizes and voltage ratings that are available to minimize extended service interruptions due to substation equipment problems.





The Commission believes Illinois Power’s plan does not emphasize vegetation management sufficiently.  IP should take measures to achieve and maintain a four year vegetation management cycle.

7.  Potential Reliability Problems and Risks



IP admits it is behind in tree trimming.�  From 1995 through 1998, Illinois Power has reported that their tree trimming goal was a three year trim cycle, but that some circuits were experiencing a four or five year cycle. In 1999, Illinois Power abandoned its three year trim cycle goal.  Now Illinois Power reports that its goal is a four year cycle and that some circuits had gone five to six years without a trim.  Illinois Power has not provided any analysis to justify changing its tree rimming goal.  The Commission is of the opinion that Illinois Power should increase its efforts to catch up on its tree trimming.  The Commission recommends that IP achieve its four year trim cycle policy by the end of the year 2002.  Commission notes that trimming trees that are long overdue exacerbates public outrage.



In next years report, IP should address the issue of training its personnel to correctly identify outages causes as between weather related and tree related.  Illinois Power should also provide justification for changing its tree trimming cycle.



Illinois Power should consider acceleration of, or complete reconstruction of, old spacer cable construction.  In the alternative, Illinois Power should explain why waiting for spacer cable to fail before replacing it is a more economical approach for maintaining a reliable system.

8.  Review of Illinois Power’s Implementation Plan for the Previous Reporting Period.



IP’s implementation plan for the previous reporting period (1997) was filed pursuant to the reliability rules contained in 83 Illinois Administrative Code Part 410.  



IP has addressed the results of the recommended action regarding worst performing circuits from last years report.  IP completed all of its recommended action with only one exception.  The exception was that the company was unable to acquire property to construct a planned substation on time.  IP subsequently acquired the property and built the substation.



In the Reliability Report, IP provided a table showing the reliability indices before and after the improvement.�  Many of the circuits actually had worse statistics after repairing the problems.  This can occur because, prior to 1998, IP used only one worse performing circuit for each of 17 operating areas.  The result could be that a particular operating area or areas had good overall reliability, and that the worst performing circuit listed actually performed quite well compared to other areas.  

9. Summary of Recommendations

First and foremost, Illinois Power should do everything necessary to get up to date with tree trimming.  IP states that its proposed expenditures on tree trimming remain flat at about $12 million per year.  It is not possible to catch up by spending the same amount.  The Commission recommends that IP achieve a four year tree trimming cycle by the end of 2002. 



Second, Illinois Power should review its methods of reporting outages to determine if tree related problems are being reported as weather related.  While it is true that severe storms will always cause outages, it is also clear that proper vegetation management can minimize the outages.



Third, Illinois Power should review its dispatcher staffing level so that accurate reporting can continue even during large storm related outages.   



Fourth, Illinois Power should report the age characteristics of its distribution system using the format shown in attachment 1.  





�Illinois Commerce Commission

Assessment of Illinois Power

Reliability Report for 1998





Attachment 1

Distribution Equipment



�Average Age

Years�Remaining Life

Years�Life 

0 to 10 Years�Life 

11 to 20 Years�Life

21 to 30 Years�Life 

31 to 40 Years�Life

>40 Years��Station Equipment���������Poles, Towers and Fixtures���������Overhead Conductors and Devices���������Underground Conductors and Devices���������Line Transformers���������



� IP Reliability Report pp.13-14

� Id p.14

� Circuit 124 and 125 are in downtown Monmouth, IL

� IP Report p. 14

� IP Report Attachment 11
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Spacer Cable










