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1. INTRODUCTION

1. By this Repori and Order, the Public Service Commission of the Distriet of Columbia
("Commiission”) issues findings, and adopis certain measures, resulting from our investigation of the
manhole cxplosicns that began oeeurring throughout the District of Columbia in early calendar year
2000. This Report and Order is the culmination of an extensive imvestigation carried out by the
Commission in conjunciion with the parties 1o this proceeding and an Independent consuliant hired by
the Commission. Based on the extensive record developed during this proceeding, the Commission
adopts several measures that must be put imto effect by the Potamac Flectic Power Company
("PEPCO™) to address the problems identified and documented through our investipation. The
Commission believes that these measures will increase the safety and reliability of PEPCO’s electric
distribution network. While the possibility of manhale incidents and explosions can never be
complelcly eliminated, we swrongly believe that the measures adopted herein will minimize the

number of incidents and their jmpact, en District of Columbia residents and busincsses, once they
have been implemented by PEPCO.

1. BACKGROUND AND PROCEDURAL HISTQORY

2. On February 18, 2000, the first of three manhole explosions and fires occurred in or
around PEPCO’s underground distribution system in the District of Columbia. The first explosion
happened ncar 3215 M Street, N.W. and affected several manholes Jocated on the north side of M
Street near that address. The second cxplosion oceurred four days later, on February 22, 2000, ata
manhole located on L Street between 9% and 10™ Streets, N'W. There was a third incident on Mareh
3, 2000, at a nanhole located at the intersection of 2™ and K Sireets, N.E.

3. On February 23, 2000, PEPCO submitied a preliminary report to the Commission
mndicating that it hired a consultant, ABB Power T&D, Inc. (“ABB"), specializing in forensic
Investipations, 10 examine the damaged electrical cables in CGeorgelown, and to determine the cause of
the explosions and fires.’ Subsequently, on February 29, 2000, Washingion Gas Light Company
("WGL”) filed a preliminary report with the Commission, afier condueting its own investigation,
cancluding that natural gas was not involved in the manhole fires.? Pursuant to Section 34-1101 of

! See Formal Case No., 991, In the Mauer of the Investiganon into Explosions Qceurring In or Areund the

Underground Distribution Sysiems of the Polomae Electric Power Company, Order No_ 11625, rel. March 6, 2000
(hereinafier “Order No. 11625™),

! PEPCQ’s Preliminary Repont on the Georgetown Manhole Fire, filed February 25, 2000 (This document was
transferred from GD-32 to Formal Case No, 991).

! WGL's Report an PEPCO Manhole Five in Georgetown on February 18, 2000, filed February 29, 2000 (This
document was transferred from GD-32 to Formal Case No. 991). 1t should be noted that aftey filing i1s initial response,
WGL’s culpability for manhele incidents has not been examined, and the Commission’s focus has been the underground
disinbution facilities of PEPCO. However, recent events may require renewed Commission inquiry into the extent, if any,
to which natural gas may be involved in manhele incidents. Sze Petula Dvorak and Clarence Williams, Manfiole Blast
Shakes Georgerown, The Washingion Post, February 20, 2003, at A 26.
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the D.C. Code,® and because these incidents clearly posed a hazard 1o the general public, the
Commission cpened Formal Case No. 991 10 investigate the causes of the manhole incidents* The

Cormnmission scheduled a hearing for March 22, 2000, and directed PEPCO and WGL to appear and
respond 1o nine specific issues.®

4, At the March 22, 2000, hearing, PEPCO submitted its “Underground Facilities
Repert,” in response 1o the questions posed by the Commission in Order No. 11625." The repont
described PEPCO’s underground network distribution systems, outlined PEPCO’s preliminary
findings 25 10 the manhole incidents, discussed PEPCO’s initial mitigation sirategy 10 address the
incidents, and summarnized PEPCO’s maintenance and operating procedures for its network system,
Atthe March 22™ hearing, PEPCO indicated that it was investigating the use of grated and tethered
manhele covers, as well as advances in cable insulation materjals, which it suggested had the potential
to reduce public safety hazards.! PEPCO further outlined a number of preventive measures it initiated
as a result of the explogions, including a plan to conduct inspections of manholes located in the
District of Columbia at the rate of 5,000 per year.” However, in light of the continuing public safety

' D.C. Code, 2001 Ed. § 34-1101 {Commission is to ensure that the fucilities and services fumished by public
utilitics opersting in the Diztrict of Columbia are reasonably safe and adequate),

s Order No. 11625 at 2.

¢ The nine issues established by the Commuission were: (a) the extent to which salt and ather chemicals used to treat
District streets Tor snow and ice comributed o or caused corrosion of wility cable insulations and to what exient, if any,
this might have comtributed to the explosions or fires; () the extem, if any, to which natural gas may have beeninvalved;
(c) the cx1ent to which the Disirict roadways snd sidewalks bave become more porous 10 chemical runoffand the extent, if
any, the pra)iferation of sireet cuts may have aggravated the leakage of chemicals te underground facilities; (d) the state of
the scwer sysiem in the District and the eatent 10 which conditions in the system might have allowed sewcr gas to escape
imo the underground ateas near the manheles in question to create an énvironment susceptible 1o explosion; (8) PEPCO's
current measures 10 provide maintensnce for ite distribmion sysiem, including spending and siaffing levels as well as
tiends over the last five years, and the extent to which PEPCO’s measures are salt, reliable, and consistent with industry
praciice; {f) the sieps PEPCO is 1eking 10 coordinate its investigation with other D.C. agencies and wtilitics: specifically,
the D.C. Depaniment of Public Waiks, the D.C. Fire Depaniment; the Water and Sewer Administiation, and WGL; (g) the
shorl and long 1erm solutions for preventing a recurrence of these explogions; (h) the exient 10 which PEPCO has
conducted tests to derermine whether there is 2 common facter in cach incident that may have caused the explosions and
fires; and, (i} the catent to which less flammable insulation can be deployed in PEPCO’s facilities.

! Formal Case No. 981, In the Maiter of the Investigotion into Explosions Occurring in or Around the
Underground Distribution Svs1ems of the Poiomac Electric Pawer Company, PEPCO's Underground Facilities Report,
fled Mareh 20, 2000 (“Underground Facilities Report™). The Office of the People™s Counsel of the District of Celurnbia
("OPC™), the Government ofthe District of Columbia (“District Government™), WG, and PEPCCO’s consultant, Electric
Power Regearch Ingtiute ("EPRI™) also filed comments on the causes of the manhole explosions.

¢ Underground Facilities Report at 47.

? See Formal Case No. 991, In the Matier of the Investigation into Explosions Occurring In or Around ihe

Underground Distribution Systems of the Poiomac Eleciric Pawer Company, March 22, 2000, Hearing Transcript at 76.
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threat posed by the manhole explosions, the Commission directed PEPCO to significantly increase the
nurnber of annual manhele inspections from its proposed level of 5,000.

5. On May 9, 2000, the Commission directed PEPCO 1o implement a number of
additional rcmedial mcasures, and 10 file monthly manhole inspection reperts beginming June 30,
2000, with subsequent reports due at the end of cach month."! Subseguently, on May 24, 2000,
PEPCOQ filed a report stating, among other things, its intention 1o cenduct a six-week test pregram for
grated and tethered manhele covers, to be conducted by EPRI beginning i June 2000. The
Commission concluded, however, that PEPCQ’s May 24™ report failed 10 demonstrate how PEPCO
intended 1o institunte those remedial measures designed 1o address the continuing manhole incidents.”
Therefore, the Commission ordered PEPCO to {ile a comprehensive plan that addressed among other
things, the advantages and disadvamages of using grated or tethered manhole covers in vulnerable
areas of the District of Columbia, along with a timetable for possible implementation.” In addition,
PEPCO was directed to {ile an annual repont detailing all manhele incidents for the previous calendar
yuar, no later than January 31% of each succeeding calendar year. The annual report was to calegorize
the manhele incidents as “manhcle fires,” “smoking manholes,” or “manhole explosions,” and

required a progress repor detailing the metheds used by PEPCO to address and correct the causes of
these incidents.'

6. Due 10 the 2ge of PEPCQO’s underground facilities, the Commission also ordered
PEPCO 10 review the condition of its low-voliage cable and disiribution systems, and solicited
infonmation regarding the appropriateness of a Jow-voltage cable replacement program for cables

0 Formal Case No. 991, In the Maner of 1he Invesiigation into Explosions Occurring In or Around ihe

Undergraund Disiriburion Sysiems of the Poiomac Electric Power Company, Order No. 11660, rel. April 5, 2000. On
April 6, 2000, John M. Derrick, Jr., Chainman, Fresident and CEO of PEPCO, filed = letter stating that FEPCO would
inercase the number of yearly manhole inspections 1o 10,000, See Letter of John M. Derrick, Jr., Chaimman, Presidemt and
CEQ of PEPCO to Jesse P. Clay, Ir., Comimission Secretary, dated April 6, 2000.

= Formal Case Np. 98], In the Moner of the Invesiigarion inio Explosions Ocewrring In or Around the
Underground Disiribution Systems of the Potomac Eleciric Power Company, Order No. 11679, rel. May 9, 2000
{hereinafier “Order No. 116797). The Commission wanted information regarding PEPCO’s progress in developing non-
destructive cahle tests, whether PEPCO had evaluated improvements in cable limiters and their coordination with netwark

protectors and network fuses, and whether it was feasible to phase out paper-insulaied primary cablet and replace them
with dielectric insulated cables.

R Tormal Case No. 991, In the Maner of the Investigation inte Explosions Occurring In or Around the

Urderground Distribution Systems of the Poiomac Eleciric Power Company, Order No, 11716, June 16, 2000, at 2
{(hereinafier "Order No. 11716™).

1 Jd. at 6,

ri - . . - . . . = s . . .
' A “smoking manhale” is a manhole incident in which smake, but no visibie flame is escaping from holes in the

cover or around the cover’s edge. A “manhole fire” is a manhale incident in which flame Is vizible at holes in the manhole
cover or araund the cover’s cdpe and the cever remaing scaled iniis frame. A “manhole explosion™ 15 a manhole incident,

in which the relcase of energy fiem the manhole occurs, and one or more manhole covers are disledged from their
respective frames, or ather debris, such as cement or dint, is projecied into the air,




Order No. 12735 Page5

older than 20 years.” PEPCQ was also directed to file a preliminary plan on the desirability and
Teasibility of assuring proper separation of primary circuits, secendary circuits, and transformers in its

underground facilities. The Commission further prescribed additional information to be included in
the monthly manhole inspection reports.'®

A. PEPCOs Order No. 11716 Compliance Report

7. On July 21, 2000, PEPCO filed its first Order No. 11716-compliance report, asserting
that its system continued to provide reliable service 1o its customers despite the manhole incidents.
PEPCQ asserted that it was commined 1o jdentifying epprepriate solutions to the manhole incidents,
and that 1t would continue to: (a) expand the exisung PEPCO installation criteria by installing 1,000
slotted vented manhole covers in year 2000 at manhole underground enclosures with secondary cables
that are in high volume pedestrian traffic areas; (b) contract with ABB to develop an appropriate
network sysiem-modeling tool for the Georgetown area as a means of load and reliability analysis and
determining possible changes in sysiem design Jor the Georgetown area; (c) carry out an independent
ingpection and assessment of PEPCO s network facilities and equipment in the Georgetown area; and,
provide recommendations regarding cable sizing and separation; (d) submit amended underground
inspection reports 10 include the expanded list of information; and, () pursue paper-insulated lead
cable {"PILC™) improvement technology as it develops.”

8. PEPCO also stated in 1ts report that its plans include the continued use of paper-
insulated Jead-coated power cables, although PEPCO believes that there is no , evidence 10 supporn
the replacernent of PILC at this time. PEPCO stated that consideration of altematives would be
addressed in the submission of the Commission-mandated annual report due January 31, 2001."°
PEPCO stated that it would also provide jts recommendaticns on cable 1esting at that time. PEPCO
emphasized that it follows the indusiry practice of replacing damaged PILC with Ethylene Propylene

Rubber ("EPR™) insulated cable when it 1s appropriate and where it will not reduce the reliability of
the cireuit.”

13 Crder No. 11716 at 6.

i The reports were to include the following additional information: () The general Jocation of the manheoles

inspected, including the street or streets where the manholes are located and the blocks bounding the street, e.g., “M”
Street, N.W_, berween 23 and 28™ Sureets; (b) The number of manholes inspecied in the month, broken down as to the
number of manholes containing primary czbles enly, both primary end secandary cables, and sceondary cables enly; (€)
The muvber of primary cable prablems found; {d) The number of secendary ¢able problems found; (g) The type of cable
preblems found in each manhole, categorized as to the physical degradation or damage of the cable, overhesting,
overleading. dzmaged splice, and deteriorated cable or splice dve 1o age: () The number of manholes with problems; (g)
The conective sction teken for cach cable and manhole problem found; 2nd () Owher general conditions of the manhole

such as whether it contained wates, oil, grease, debris, and whether the manhole cover and the manhale are 1n good
mechanical condition.

17 1d. at 4-5.
18 Jd. =1 8.

b Id.
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9. PEPCO also stated in its Order No. 11716 compliance report {hat it obtained the initial
EPRI 1esting results relating 1o the possible use of slotied manhole covers. Based on the EPRItesting
results, PEPCO began installing slotied manhcle covers in high-velume pedestrian raffic areas in the
District of Columbia.® PEPCO also indicated that it was considering the installation of 1ethered
manhole covers in high volume, pedestrian traffic areas that are exposed 1o envirenmental intrusion of
forcipn substences (water, chemicals, etc.) and include structures hosting equipment that is
susceptible 10 environmental imrusion. PEPCO si1ated, however, that it is difficult 1o build a tethered
cover sirong enough to resist the impact of an explosion.”

10.  PEPCO cencluded its first Order No. 11716 compliance report by indicating that its
immediate efforts to address the manhole incidents weuld focus on the installation of slotted manhole
covers and its inercased manhole inspection and maimienance regimen® PEPCO concluded that its
long-term underground infrastructure improvement strategy would be developed by cxamining
industry practices and assessing the recommendations of jts consultant, ABB.

B. OPC’s Manhole Report

11.  OnNovember 3, 2000, the Office of the People’s Councel (“OPC”) filed its manhole
report with the Cammission based, in Jarge measure, on the analysis of its consultant, Downes
Associates Ine. (“Downes™).” Downes’ report was based on its review of the reports and data made
available by PEPCO 10 the Commizssion during the summmer months of calendar year 2000, and
PEPCQ’s internal documents, provided by PEPCQO in response to OPC’s discovery requests.

12. OPC concluded that: (a) PEPCQ’s current data collection and record-keeping efforts
were insufficient to properly record and analyze the reasons for system failures; (b) PEPCO’s records
were maintained in an outdated format making it difficult 10 readily access data using an electronic
datebase query; (c) PEPCO s recerds contained insufficient information on the age of the equipment
and inventory, making it difficult 10 ascentain the reliability and rate of deterioration of PEPCQ’s
equipment and inventory, and the underground distribution system on the whole; and (d) PEPCO’s
imernal annual construction plans and Joad data reveal that some substations throughout the District
are incapable of handling the increased demand for eleciric power on both a sysiem-wide basis and in

n Id at 23,

H Id. at 25.

a1 Id, a1 45,

B Id

N Formal Case No. 991, In the Manter of the Invesizgation Inio Explesions Occurring In Or Around the
Underground Distribution Systems of the Petomac Electric Power Company, Office of the People’s Counsel’s Motionto
File A Supplemental Repont 10 Comments Filed On May 15, 2000, Evaluating PEPCO’s Report About the Cause or

Causes of the Manhole Explosion and 1n Response to the June 8, 2000, Staff Report, filed November 3, 2000 (hereinafier
"OPC's Marhole Report™).
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many individual circuits within PEPCO’s system.®

13, Therefore, OPC proposed six recommendations for the Commission and PEPCO’s
consideration in Tormulating remediz] efforts for enhancing the stability and functionality of PEPCO’s
underground distribution systerm. OPC suggested that PEPCO should: (a) develop a comprehensive
remedial plan that allows it 10 adequately predict cable failure problems in order 1o develop
preemptive plans and perform timely meintenance and repairs; (b) be encouraged to continue the
Reliability Inspection Reporting Program started in March 1999; (¢) continue the Emergency Random
Manhaole Inspections ordered by Commission Order Ne. 11660; (d) establish internal procedures 1o
ill in gaps in data relating 10 PEPCQ’s distribution system; (e} mechanize jts data collection and
record-keeping processes 10 a computer-based data reporting management system $o data 1s readily
available; and (1) implement a fully developed geospatial infermation sysiemn (“G18™) 1o provide the
Cempany with an advanced diagnostic taol far investigating failures in the distribution system.™

C. ABB Reports

14.  InlJanvary 2001, PEPCO filed its preliminary report on the study performed by AEB
on the Georgetown underground electric distribution system.” PEPCO contracted with ABB 10
perfonm an independent evaluation and assessment of PEPCO’s underground electrie distribution
syetem in the Georgelown arca, and to assist PEPCO in developing an eppropriate network load-flow
modeling 100l for its underground distribution network.® ABB also was contracted to perform an
independent inspection and assessment of PEPCO’s network facilities, and an evaluation of PEPCO’s

25 Id.

2 Jd a1 2-3. PEPCO filed a response 1o OPC's proposed remedial measures on May 14,2001, PEPCO specifically

addressed OPC's recommendations by esserting: (&) that i1 currenily has a procedure in place {or the collection of data and
material for selecied equipment Tailurcs; (b) that i1 is commitied 10 comtinuing the detziled inspection of an additional
10,000 manholes during 2001; {c) that it i5 currently capturing the data on a fecder-by-fecder basis during its maintenance
waork and manhole inspections in sccordance with orders issucd by the Comanission; () that it reflerates its position that
age js not a significant determiming factor when conzidering replacemem of primary and secondary equipment; and, (€)
that 1t is in the process of developing a GIS sysiem. See Formal Case No. 991, In the Mener af the Investigation intg
Explosions Qccurring In or Around the Underground Distribution Systems of the Potomac Electric Power Company,
Response of PEPCO 10 The Office of the People’s Counsel’s Motion 10 Defer Action on the Distribution of Proceeds
From Szle of PEPCO’s Genayation Assets and To Take Other Actions Related 10 PEPCO’s Underground Distribution
Sysiem, Appendix A, filed May 14, 2001 (hereinafier “PEPCO s May 14, 2001, Response to OPC's Motion™).

n Formal Case No. 991, In the Mauer of the Invesizaiion inte Explosions Occurring In or Around the
Underground Disiribwion Svstems of the Potomac Electric Power Company, PEPCQO’s Report on ABB’s Study on the
Georpetown Underpround Electric Distribmtion System, filed January 15, 2007 (hercinafier “PEPCO’s Report on ABB
Srudy™; See also, PEFCO s Report an ABB’s Final Report on Georgetewn Arca Network System Evaluation, TiTed June
13,2001 (hereinafier “PEPCO’s Report om ABB’'s Load-Flow Model™).

# Id. A nerwerk lozd-flow moedeling 100l 15 2 compwier meodel of the clectrie distribution notwerk infrastructure

used 10 simulate the performance of the distribution system under varying load conditions to idemify potential weak spots
in the distnbution system.
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engineering design practices. PEPCO represented that it intended 10 utilize the results of ABB's

assessment, together with 15 own investigations, in proposing corrective measures and
implementation plans to the Commission.”

15.  ABBsevaluation study consists of threc areas -- system analysis, engincering design
practice, and diagnoestic and condition assessment. Based on a “generally accepted practices ("GAP™)
survey, ADB did not recommend any changes in PEPCQ’s standard practice.®® In reviewin g FEPCO’s
engineering design practices milized for the Georgetown low voltage AC network, ABR made 10
specific recommendations that: (a) PEPCO continue the current marthole vault maintenance program;
(b) PEPCO’s maintenance inspection scope of work be eapanded in selected meanholes and sidewalk
handhales, as defined by the load analysis results, 10 include spot greund testing, spot cheeking of soil
resistivity measurements, and verification of proper cable limiter application; (¢) PEPCO consider
enhancing the present thermographic inspection method and a thermographic camera or a temperature
measurement device with increased measurement accuracy shou)d be investigated for improving the
inspection data collection process; (d) PEPCQ’s Joad-model results be used 1o validate engincenng
design assumplions and 10 assist with more efficient majmenance resource management; (€) PEPCO
review the network ampacity design criteria for Terracotta ductbank applications based on the results
of the detailed load-mode] and a revalidation of present and past design assumptions; () PEPCO
consider replacement, or reconfiguration of the inffastructure where infrastructure has deteriorated,
where gverloads are idemified, or where deficiencies exist due to ¢ircuiling congestion relative to
present design and construction standards; (g) based on the results of the short circuit model being
developed, PEPCO review the Georgetown system and determine if it is necessary to adjust short
circuit levels in the system to improve the clearing of faults, with three phase and line 1o ground
(arcing) fault ¢clearing to be evaluated independently; (h) based on the results of the short circuit
model, PEFCO consider increasing the use of cable limiters to determine if improvements can be
achieved in the area of cable protection; (i) where there is a potential problem, utilize arc-resistant
tape on primary cable according 10 current PEPCO standards in areas where it has not already been
applied and where they are common with secondary cables to reduee the incidence of arcing faults,
PEPCO consider applying arc-resistant tape on secondary splices when they are in close proximity to
primary splices; (j) PEPCO continue investigating the application of sectionalizing switches for
certain portions of the underground netwark feeders because the configurations of the 3 sub-networks

in Georgetown are more suited 1o the application of sectionalizing than other parts of the PEPCO low-
voltage grid network.™

16.  Based onits diagnostics and condition assesement, ABR recommends: (a) advanced
diagnostics of primary feeder cables continue 10 be evalvated; (b) PEPCO continue its mznhole
inspection program, which should be helpful in reducing the incidents of underground events; (c)

# Jd.atl.

an See ARB Power T&D Company, Inc. Report for PEPCO, rel. Yanuary 15, 2001, at 2 (hereinafier “ABB
Study™).

3’ 1d at 34,
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PEPCO should continue its existing network unit field test and inspection program; znd (d) based on
the dissolved gas analysis and genera] oi) analysis, PEPCO follow up on the recommendations made
on network transformer unit aumbers NC0391, N02191, N02180, and N00253.3

17. In commenting on the ABB recommendations, PEPCO stated that it agreed, for the
most part, with the 1ecommendations contained in ABB’s study and that it would integrate ABB’s
recommendations into its overall manhole-event mitigation strategy. PEPCO further stated that,
based on the ABDB study recommendations and other findings for mitigating manhole events, it would:
(a) undertake the system enhancements recommended by ABB, as outlined in the report; (b) follow
the recommendations of 115 imemal PILC 1ask force; and, (¢ ) complete 18 current commitments of
inspections, reporting, and manhele cover installations.” 1n addition, PEPCO stated that it intended
10 continue 1o work with ABB 10 develop an accurate Joad apalysis model as a tool 1o target its
mainicnance €foris in areas where there is the most potential for underground system overloads,
thereby sirengthening 1ts ability to predict and prevent manhole events. The load model would also

indicate whether PEPCO’s engineering design practices need to be modified to assure continued
systemn reliability ™

D. PEPCO’s Iirst Annual Manhole Report

18. On February 1, 2001, PEPCO filed its first annual report on manhole events in the
District of Columbia.® For calendar year 2000, PEPCO reported that there were 48 manhole events,
including 22 manhale explosions, 17 smoking manholes, five manhele fires, and four manhole events
outside the reparting categories. Additionally, of the 48 events, PEPCO reported that 28 involved
primary feeders, while 15 incidents related to problems with secondary cables.® PEPCO also
sunumarized those remedial efforts taken 1o address the manhole events. PEPCO represented that it
inspected 10,516 manholes and selectively replaced 1,800 solid manhole cavers with slotted covers
during the year 2000. Further, as part of its remedial efforts, FEPCO reiterated that it submitted its

PILC cable report and ARBB s assessment of its underground infrastructure and design practices to the
Commission.?’

2 Jd. a1 4. See also, AEB Power T&D Company, Inc. Final Report on Georgerown Area Network System
Lualuation, vel. June 13, 2001 (hereinafier “ABB Louad-Flow Model Siudy”).

# FEPCO’s Report on ABB Study a1 15.

e 14,

# Formal Case Ng, 991, In the Maiter of the Jnvesiigation intp Explosions Occurring In or Around the

Underground Distribution Systems of the Poromac Eleciric Power Company, PEPCQ’s Annual Manbole Report, filed
Fcbruary 1, 2001,

s Id a2

7 1d at3. PEPCO submitied a chart listing the manhole evems, categorized as preseribed by Order No. 11716.
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E. Paper Insulated Lead Covered Power Cables (“PILC*) Report

19.  In Order No. 11679, the Commission directed PEPCO 10 provide a “statement as to
whether it is feasible 10 phase om paper-insulated lead (primary) cables and replace them with solid
dielectric insulated cables.”™® PEPCO subsequently formed a task force (that included its consuliant,
ABB) 1o develop a Jong-term siraiegy for the continued use and ultimate replacement of PILC. The
primary objective of the 1ask force was 1o research and recommend adequate altematives to the 1500
miles of PILC cumently being used in PEPCO’s underground system that would assure comparable

capacity, relisbility, and size that could be sccommodated in eaisting ducts.”® PEPCO filed its first
PILC report on February 27, 2001.%

20.  ADBB observed that, based on a gencrally accepled practices (“GAP™) survey, electric
utilities typically use some form of lead coated cable for primary feeders and that the vast majority of
them are paper-insulated Jead-coated cables.” ABB reporied, however, that some of the surveyed
utilities are replacing PILC cables due 1o Tactors such as cost, availability, and concern over the use of
lead. ABB also reportcd that the industry trend seems 1o be toward utilities esiablishing failure
replacement programs in which faulied sections of PILC feeder cables are replaced with solid
diclectric cable. According 10 ABB, wholesale replacement of PILC cables did not appear 10 be
warranied, desirable, or feasible for any of the utilities surveyed by ABB.*

21, Based on the task force reports, PEPCO indicated that it would implement a two-year
trial perjod of installing EPR cables on selected eaisting maintenance projects, and that it would
continue its current practice of installing EPR cables for new installation. PEPCO further indicated
that it would pursue research and development partnering arrangements for development of new
splicing techniques or methods of eliminating any splicing problems encountered,”

22. On May 22, 2001, PEPCO anncunced 11§ intention to modemize the “business
carridor” of Geargetown on “M” Street, N.W., from 28™ 10 35" Streets and on Wisconsin Avenue,
N.W,, from the C&0O Canal 1o 5 Street, N.W.** Under PEPCO’s proposed modemization plan,

2 Order No, 11679 a1 4,

» Jd. al2.

“0 Formal Case No. 991, Jn the Maner of the Investigarion into Explosions Occurring In or Around the
b g

Undgrgrownd Disiriburion Sysiems of the Poiomauc Eleciric Power Company, Report of PEPCO on Aliernative Design

Propesal to PEPCO’s 15KV Paper Insulated Lead Covered Power Cables, filed February 27, 2001 (hereinafter “PILC
Reponi™),

4 Id
Az Id.
43 d a4

“ PEPCQO Announces Plans 10 Rewire Jis Underground Elecivic Svstem in Georgerown, PEPCO News Releage,
May 22, 2001, at 2.
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PEPCO would replace the electrie distribution sysiem, reduce the amount of cable and conduit under
the sidewzlks by installing cables and conduit along the sireets, and build new conduit to separate
high-velizge (13kV and 4kV) from Jow-voltage (120 and 240 volt) systems. PEPCO also announced
that 11 would begin upgrading the residential distribution system in Georgetown from north of M
Street to P Swreet, NNW., and from 27™ Street to Wisconsin Avenue, N.W, The upgrade includes
pulling out ¢ld cables, installing new cables and switching mechanisms on new transformers,
reconfiguring new cables in 2 way that reduces smoke and fire (should faulis oceur), adding new
conduit and rebujlding old (as necessary), and rcbuilding and adding new manholes.

F. ABB Nerwork Load Model

23. On lune 13, 2001, PEPCO {iled i1s report on ABB’s network load-flow model”
PEPCOrequested ABB 10 construct computerized mathematical models that accurately represent jis
13kV, 4kV primary, and associated secondary network distribution systemns in the Georgetown area,
showing connectivity between wires, switches, transformers, and other equipment. ABB developed
the mode] and carried out computer simulation runs 10 evaluate the base case power flow as well as
system performance under various contingencies. From these and adéitional simulations, areas of the

system were renked based on the probability of cutages, resulting overloads, low-voliage conditions,
and customer interruptions. ™

24. In addition to developing a load-flow model, ARB reviewed PEPCO’s pezk demand
Torecasting methodology to determine if the present system would be able 10 accommodate future load
while meeting the performance qbjectives of the system. ABRB evaluated PEFCO’s 10-year forecast
and jts plans for modernizing the Georgetown electrical distribution infrastructure. ABRs evaluation
found 11 unlikely that there would be relatively high amounts of peak demand growth in the
Georgelown area due 1o minimal amounts of vacant land available for the kind of development that
drives load growth. ABB did recognize, however, that additional demand would be created as
existing properties were upgraded and made several recommendations 1o address the additional Joad
forecasts.” ABB projected a total lead growth in Georgetown for calendar years 2000-2002 to be .5
percent 10 ane percent over the two-year period, which PEPCO stated was in line with its projection
of 1.7 percent for the same two-year period.® ABB found that PEPCQ’s Joad forecasting methods,
for the most pant, reflected best practices of the industry.®

a“ Id. a3,

‘* Jd. a12-3,

a7

FEPCO’'s Repon on ABB’s Load-Flow Maodel at 1.

“ Id ard.
@ Jd. al 5,
s Id.

. Jd. & 6. Load growth projections afier 2002 were not available during the course of this investigation.,
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25, ABB also reviewed PEPCO’s plan 10 modemize the Georgetown area backbone
system to deteymine whether an upgrade would address the issues ideniified by the load model. ABB
concluded that, from a feeder-loading standpoim, all of the network groups have additional capacity
to handle reasonsble load growth.® From a capacity standpeint, ABB found that the 4kV system

appears 10 have adequate capacity except for a small arca that may expericnce Joads up to 113 percent
of current capacity during peak periods.™

26.  Subscquently, by Order No. 12036, the Commission scught comment from the pariies
reparding the yeports filed in the record as of June 2001, including the recommendations contained in
PEPCO’s Order No. 11716 Compliance Report, PEPCO’s Annual Report on Manhole Incidents,
PEPCO’s preliminary and {imal 1eports on the studies conducted by ABB on the Georgetown
Underground Electric Distribution Sysiems as well as the ABB studies, PEPCO’s Report on its Paper-
Insulated Lead-Covered Cables, OPC’s Manhcle Report, and PEPCO s Response to OPC’s Manhole
Report.*  The Commission also erdered PEPCO 1o file schedules Tor implementing ABB’s
recommendalions, slotted manhole-cover instellations, quarter]y repans on the two-year EPR cable

injtiative, quarterly manhole inspection reports, as well as a detajled report on PEPCO’s Georgetown
modemnization project.™

27. In compliance with Oider No. 12036, PEPCO filed three appendices outlining its
implementation plan regarding ABB’s Recommendations, its Georgetown Modemization Project, and
its Manhole Inspections Quanterly Progress Report.* OPC alleged that PEPCOQ’s reports were replete
with deficiencies, and requested that the Commission direct PEPCO 10 provide relevant data, commit
adequate resources 1o implement the findings of PEPCO’s consultams, describe the events and the
data collected from PEPCO’s system from an enginecring perspective, and implement the specific
recommendations identified by OPC’s engineering consultants.”

28, By Order No. 12114, the Commission adopted a procedural schedule and designated

52

i a7,

* 1d.

& Oider No. 12036, rel. June 26,200] at 18-19.
* Id.

% Formal Case No. 991, In the Maner of the Invesiigation into Explosions Occurring In or Around the

Underground Disiribution Sysiems of the Powwmac Eleciric Power Company, Report of PEPCO in Response 1o
Commission Order No, 12036, filed July 23, 2001.

# Formal Case No. 991, In the Maner of the Investigation into Explosions Occurring In or Around the
Underground Distribuiion Sysiems of the Potomac Electric Pawer Company, Office of the People’s Counsel’s Comments

in Response 10 Commission Order No, 12036, {iled July 24, 2001, a1 2, QPC also submitted its Downcs Report 11 as
gppendix A,
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1ssues 10 ajd the disposition of the investipation and scheduled formal hearings for November 5-7,
20017 At the Novamber & 2001, hearing, the Commission requesied that PEPCO submit a
Comprehensive Plan that includes the current assessments of, and future plans for PEPCOQ’s
underground distribution and network facilities that are Jocated in the District of Columbia.® At the
conclusion of the hearings, the Commission suspended the remaining procedural dales pending

issuance of a {inal report of the Commission®s consultant, S1one & Webster Consultants, Inc. (“Stone
& Webster”).

29, In a confidential letier dated November 29, 2001, PEPCO raised several concerns
relating 10 the potential security consequences of revealing 11s systems and network infrastructure in a
detziled plan.® PEPCO requested that, instead of presenting the information related to its plans in
documentary format, the Conumission allow an in camera presentation for the Commission's review.
This request was made in the shadow of the September 11, 2001, tesrorists” attacks. In the interest of
public safety, and to preserve ihe confidentiality of certain detajls of the underground network system,
the Commission directed PEPCO 1o file an expurgated plan for the record.®

30.  In December 2001, Stone & Websler issued its assessment report of PEPCQ’s
underground distribution sysiem.® Thereafier, the Commission Issued Order No. 12257, requesting

3 OrderNo. 12114, rel. Seprember 7, 2001, The designated issues were: (1) What are the cause(s) of the menhole

incidents an the PEPCO underground distribution systemy; (2) What is the curresn siatus of FERCO's actions in Tesponse 1o
manhele incidents, including PEPCO's actions in response 10 Orders of the Commission issued in this proceeding; (3)
What js the condition of PEPCO's undergreund distribution system compared to industry standards and other objeetive
ciitena; (4) What is the capability of the primury and secondary network sysiems to carry peak Jozds during normal and
contingeney situations; (5) What is the cunent status of the Georpelown Project, including jts expected impact op manhole
ncidents; (6) 1s the Georgetown Prgject adequate for PEPCO's undesground system to achieve standards for quality of
service both within the target arca, as well as omside of the 1arget area in Georgetown, and all of the rest of the District of
Columbia; (7) Do FEPCO's design, construction, vperation and maintenance plans and practices conform with prademt
utility praciice and 1ts obligations under D.C. Cede, 2001 Ed. § 34-11017

* Formal Case No. 991, In The Mauer of the Investigation into Explesions Oceurring in or Around the

Underground Distribution Sysiems of the Potomac Electric Power Company, Transeript of November 6, 2001,
Pioceeding, Volume 11T at p. 512-513,

s Formal Case No. 991, In The Mauer of the Investization inte Explosions Qceurring in or Around the

Underground Distribution Systems of the Poramac Electric Power Company, Lener 1o Chairman Angel M. Cartagena, Jr.,
Tiom Joln M. Dernck, Jr. Chaimman of the Board and Chiel Executive Officer of Potomac Electric Power Compzny, dated
November 28, 2001. This Lerier was submitted to the Chzirman ex pare. In accordance with Section 102.2 of the
Cormmission's Rules of Practice and Procedure, ex parte communicsiions must be delivered to the Commission Sec etary,
and the Secretary must file such communication in the public files agsociated with the proceeding, however separate from

the record upon which the Commissien will rely injeaching its decision. A copy of such communication must be mailed
10 persons on the official service list,

&l Id at2

€2

Order No. 12293, rel. January 11, 2002, at 1.

Formal Case No. 991, In the Maner of the Jmvestigation imo Explosions Occurring In or Arcund the
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parties 1o file comments on Stone & Webster’s Report.* Comments were filed by PEPCO,% OPC,%
the District of Columbia Government (*District Government™),” and the Intemational Brotherhood of
Electrical Workers (“"IBEW”).* PEPCO,® OPC,” and the Disiriet Government filed reply
comments.” Scon thereafter, on February 8, 2002, PEPCO filed its expurgated comprehensive plan.”
A revised procedural schedule was subsequently issued establishing a briefing schedule on the
designated issues and setting a community hearing for April 9,2002.” The partics filed post-hearing

briefs on the designated issues established by Commission Order No. 12114 in March 2002, with
reply briefs in April 2002.™.

Underground Distribution Svsiems of the Paromac Electric Fower Company, S1onc & Webster's Assessment of the
Underground Distribution Sysiem of the Poromac Elcetric Power Company, filed December 7,2001 (hereinafier “S&W s
Report™),

o Order No. 12257, rel, December 17, 2007.
@ Formal Case No. 991, In the Maner of the Invesiigarion into Explosions Occurring In or Around the
Underground Distribution Svsiems of the Potomae Electric Power Company, Commems of PEPCO on the Stone &
Wekster Final Report of December 7, 2000, filed January 7, 2002 (hereinafier “PEPCO s S&W Comments™).

u Formal Cose No. 991, In 1he Maner of the Investigation imo Explosions Occurring In or Around the
Underground Distribution Systems of the Poiomac Eleciric Fower Company, Preliminary Comments of the Office of the
Fecple’s Counsel on Stone & Webster Final Report, filed January 1, 2002 (hercinafier “OPC’s S&W Comments™).
g Formal Case No. 991, In the Maner of the Investigaiion jnte Explosions Qccurring In or Around the
Underground Disiribution Svsiems of the Potomec Electric Power Company, Commente of the Government ol the District
of Celumbia on Stone & Webster Final Report, filed January 7, 2002 (hereinafter “Distdet’s S&W Comments™),

o Formal Case No. 991, In the Mater of the Invesiigation into Explesions Occurring In or Around the
Underground Distribution Systems of the Poromace Eleciric Power Company, Commenis of Local 1900 Tnternational

Braotherhood of Electrical Warkers on Stonc & Webster Final Repor, filed Yanuary 7, 2002 (hercinafier “"JBEW?s S&W
Comments™).

o Formal Case No. 091, In the Maner of ithe Investigaiion into Explosions Qccurring In or Around the
Underground Distribution Sysigms of the Potomac Electric Power Company, Reply Cemments of PEPCO on the Stone &
Webster Final Report of Decomber 7, 2001, filed January 25, 2002 (hereinafier “PEPCO’s S&W Reply Comments™).

" Formal Case No. 991, In the Matier of the Investigation into Explosians Oceurring In or Around the
Underground Distribution Swsicms of the Potomac Electrie Power Company, Reply Comments of the Office of the
People’s Counsel an Sronc & Webster Final Repert, filed January 25, 2002 (hereinefier "OPC’s S&W Reply Comments™).
n Formal Case No. 991, In the Maner of the Imvestigation into Explosions Occurring In or Around the
Underground Disiribution 53 siems of the Poiomac Electric Power Company, Reply Comments of the Government of the

District of Columbia on Sione & Wbster's Final Repornt, filed Jenuary 25, 2002 (hereinafier “Disnict’s S&W Reply
Comments™).

72 Formal Case No. 991, In 1he Matter of 1he Investigation into Explosions Qccurring In or Around the
Underground Disiribution Systems of the Potomac Electric Power Company, Comprehensive Plan of PEPCO, filed,
February 8, 2002 (heicinafier “PEPCO’s Plan™).

& Order No. 12317, rcl. February 13, 2002,
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HI. INVESTIGATIVE RECORD

31.  Inconducting this investigation, the Commission used the initial Orders issued in this
proceeding as a framework for collecting and 2nalyzing the information submitted by the parties. The
information includes filings made by PEPCO regarding 2l its initiatives 1o determine the causes of|
end remedies for, the manhole incidents, and the results of studies conducted by PEPCO’s
consuliants, EFRI and ABB. OPC’s filings include the findings and recommendations made by its
consultant, Downes Assaciates. Furthermore, the record inclndes the assessmem report develaped by
the Commission’s independent congulan, Stone & Webster.” The recerd also includes the transcript
of alegislative—type hearing held on March 22, 2000, the direct testimany, exhibits, and transcripts of
the formal hearings held on November 5-7, 2001, and the April 9, 2002, public hearing transeript.
Finally, the record ineludes the post-November 2001 hearing briefs and reply briefs, discussing the
seven issues designated by Order No. 12114, PEPCO’s quarterly progress and manhole inspection
reports, as well as PEPCO’s calendar year 2007 and 2002 annual manhole reports.

32, Inthefollowing sections, we discuss the steps taken during this investigation 1o ensure
public safety and the reliability of the District of Columbia’s electric distribution system. We next
discuss Stone & Webster's report, a5 well as the parties’ comments on the report and our findings. In
addition, we summarize PEPCO’s Comprehensive Plan, the parties” comments on the Comprehensive
Plan, and our dircctives designed 10 improve the Comprehensive Plan. Qur analysis of the parties®
positions on the seven designated issues follows, and includes our decision as ta each issue. Finally,
we summarize our conclusions and issue directives for PEPCO’s implementation.

Iv.  COMMIS510N DIRECTIVES TO DATE

33.  Section 34-1101 of the District of Columbia Code charges the Commission, among
other things, with ensuring that the facilities and services furnished by public utilitics operating in the
District of Columbia are “Teasonably safe and adequate.™ In keeping with its mandate, the
Commission directed PEPCO to conduct various studies and 1o institute a number of remedial actions
during the coursc of our investigation aimed &t ensuring public safety and the reliability of the
District’s electric distribution system. PEPCOQ was required and continues 1o submit perjodie
progress reporls on these actions and studies. Specifically, PEPCO was required 10: (a) submit a plan
for increasing manhcle inspections from 5,000 a ycar, employing a revised comprehensive manhole
inspection system and submit quarterly 1eports of the results of the inspections and remedial actions

“ Jd.

7 Sione & Webster’s Repont was entered into the record by Order No. 12557, See Order No, 12557, 1el. Decembey
17,2001,

% Order No. 12114, rcl. Scptember 7, 2002, Anachment A.

T

See D.C. Codc, 2001 Ed. § 34-1101.
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taken; (b) provide monthly and annual reports of manhale incidems categorized s to primary and
secondary cable failurcs, smokers, fires, and explosions, and identify whether incidents involve solid
or slotied manhole covers and file quanterly reperts; (c) continue PEPCO’s initiative to install slotted
marhole covers in sidewalks and crosswalks based on results of the EPR] study; (d) provide quarterly
s13tus reports on the two-year trial of EPR cable installation as a replzcement for PILC; (€) submit an
implementation plan including a chart for implementing the 14 recommendations made by ABB, and
submit quanterly progress reports on the plan; (f) cJarify the cxtent 10 which PEPCO would implernemt

ABB’s recommendations; and (g) file an cxpurgated comprehensive plan on PEPCO’s underground
distribution and network facilities.

34.  PEPCO complied with the Cemnmission’s directive by: (a) advising the Commission
that 1t would increase the number of vearly manhele inspections from 5,000 10 10,000; (b) filing a
report detailing its intention 10 conduct a six-weck test program for slotted and tethered manhole
covers, 10 be conducted by its contractor, EPRI; (c) filing its preliminary report on the study
performed by ABB on the Georgetown Underground Electric Disuributjon System; (d) filing s PILC
report; (¢) filing its report on ABB’s neiwork load-flow model; (f) continuing to file quarterly reports
of manhole inspections and remedial actions; (g) filing status reports deseribing the progress it had
made in addressing the recommendations from ABB in its study on the Georgetown Underground
Electric Distribution; (h) filing annual reports detailing manhele incidents in the Distriet of Columbia,

and continuing to file menthly reports of manhole incidents; and (i) filing its expurgated
comprehensive plan.

35 The Commission continues to provide oversight of PEPCO’s operations to ensure that
the remedial actions proposed by PEPCO, as we]l as those previously mandated by the Commission,
are implemented comprehensively znd in a timely fashion. PEPCO remains obligated 1o file an
annual manhole report, quarterly reports af manhole inspections and remedial actions; and quarterly

slatus reports on the two-year trial EPR cable installation projects the reports directed by previous
Commission orders.

V. STONE & WEBSTER ASSESSMENT REPORT

36.  DBecause the Commission recognized the need for an independent assessment of
PEPCO’s underground electrical distribution system, we hired the firm of Stone & Webster.” As part
of 11s asscssment, Stone & Webster reviewed and evaluated all filings and studjes submitted by all
pariies to the Formal Case No. 991 decket. Stone & Webster conducted its assessment dunng the
period of May through November 2001. On December 7, 2001, Stone & Webster issued its report

entitled “Assessment of the Underground Distribution System of the Potomac Electric Power
Company,™

b See Request for Proposal for Independent Review and Evaluation of PEPCO’s Assessment of Jts Underground
Electric Sysiem issued January 9, 2001,

ks See supra note 63,
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37.  Generally, Stone &Webster's Report indicates that overloading -- instances where the
demnand being placed on the systern is more than the system is designed to handle -- was a primary
factor in the cause of the cable and splice failures Icading to the manhele fires, explosions, and
incidents of simeke emanating from manholes. The repont emphasizes, however, that PEPCO is

above average, when compared 1o the clectiie industry as a whole, in how it designs, builds, and
maintzins its clectrical distribution system.

38.  Stone &Webster’s findings and recommendations are summarized as follows: (a)
based on its review and examination of ABB’s Georgetown erea netwaork system evaluation, and other
elements of its assessment, Stone & Webster finds that overloading is a primary factor in cable and
splice Jailures, which may ultimately lead to manhcle smoking incidems, fires, and explosions. Stone
& Webster recommends that PEPCO’s analytical electrical modeling of the network system to
determine overloaded portions of the network be expedited from its four-year plan (end of 2005)10a
targeted completion date of Spring 2003; (b) based on Stone & Webster’s physical inspections and
observations, itrecommends that the netwaorks serving the Adams Margan area be given high pricrity
in terms of the modeling effort because jt shows significant overcrowding resulting from load growth;
(c) based on the high primary fault current levels on PEPCO's system, and the experience of the
Tampa Electric Company, Stone & Webster recommends PEPCO perform a technical feasibility
study, 10 be complcted in nine 1o twelve months, of the application and installation of high speed,
electronically contralled fuscs and other current-limiting devices designed to limit fault currents by
fast {ault clearing; (d) PEPCQ should continue its trial installation of a remate monitoring systern for
network transformers and protectors;® (e) PEPCO should evaluate the applicability of new
technologies such as the gbove- ground meter and real-time fault location schemcs that allow crews 1o
quickly locate faulted cables under the street; (f) PEPCO should consider alternate protection schemnes
for jsolated spot networks; (g) because the Georpetown Preject will separate primary from secondary
cable circuits, seduce temperature buildup and improve heat dissipation, reduce the probability of a
secondary cable fajlure propagating into a primary circuit failure (and vice versa), and make Tepairs
easier, Stone & Webster recommends that PEPCQ caprure all as-built Georgetown Project
construction records in a form suitable for input into its GIS database; (h) PEPCO should perform
network sysiem modeling of the Geargetown Project design in order o cvaluate the adequacy of the
design before it is constructed; (i) although Sione & Webster’s field inspections noted good
workmanship in marnholes, primary splice failures have been involved in a pumber of manhole
incidents. Therefore, Stone & Webster recommends a splicing-repair Jog be kept containing dates of
ingtallation, crew members performing the work, materials used, and other information deemed
suitable for GIS database entry; (j) based on the anticipated Georgetown construction activity, the
manhole inspections and rcpairs program, the suggested expedited modeling of electrical netwaorks,
and the 30 pereent decrease in underground and conduit staffing levels that occurred over the past

w S&W's Report at 6.

# Id a7

3 Stone & Websier notes that Consolidated Edison of New York emplays rcal time remote menitoring on all
24,000 of its network transformers and protectors.
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decade, Stone & Webster recommends that PEPCO conduct a work force staffing analysis to assess
the adequacy of its work force 1o meet these dermands, and suggests that this analysis be completed
within three 1o four months;(k) based on its review and examination of EPRI%s manhole cover test
results, and the performance of recently installed sloticd manhole covers, Stone & Webster
recommends that PEPCO comtinue its ongeing installation and evaluatien of slotied manhole covers;
and (1) Stone & Webster recommends modifications 1o the manhole Tepair prioritization schedule to

assure timely repairs and additions to the information cemtained on the manhole inspection reports so
as 10 develop a more comprehensive database

39.  Sione & Webster also examined the overall integrity of PEPCO’s underground systern,
and found that: (a) the inmegrity of major components of PEPCO’s underground system, namely
distributicn substations, network systems, and the 13kV and 4kV radial systems, are acceplable with
the exception of secticns of the Georgelown area which are characterized by overcrowded facilities
due 1o Joad growth beyond the design criteria of the affected underground fzeilities, and overloading
of cireuits during both normal and single contingency (e.g., Joss of cne primary) conditions; (b) the
distribution substations employ designs, materials, and provection practices that are equal to or betler
than those of cther meticpolitan utilities; (¢) the distribution substations are designed to provide a
high Tevel of reliability and scrviee continuity; (d) the 47 low-voltage network systems penerally
Iocated in commercial areas are well designed, protected in accordance with or betier than industry
practice, use equipment and materials that are standard in the industry, and evidence good
workmanship in manholes, transformer vaults, and bus holes; and; (g) the 13KV and 4kV radjal
systems deployed mainly in residential areas are consistent with utility industry practices, and the
13kV sysiems uses the Jatest materjals available in the industry

Al Parties’ Commenis

40.  PEPCO gencrally agrees with Stone & Webster's findings and recommendations and
indicates a willingness to voluntarily implement Stone & Webster’s recomumendations. PEPCO does
EXpress some reservaiion, however, with the proposcd time frame for completion of its network
modeling and the underground staffing Jevel analysis. PEPCO also agrees with Stone & Webster’s
findings that overloading is a coniributing cause of failures, and more specifically, that overloads in
Georgetown have occurred due 10 16cemt commercial expansion and resultant load growth,® PEPCO

notes, moreover, that Stone & Webster rejects age as a primary source of the problems in
Georgetown.®

41.  Addivonally, PEPCO supports Stone & Webster's recommendation 1o expedite the

£ Id at 6-7,

b Id

B PEPCO’s S&W Comments at 2.

e Jd a2
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timelme for the network-modeling program™  PEPCO also supports Stone & Webster's
recommendation 10 give pricrity 10 Adams Morpan. In addition, PEPCO provided a listing of its
District of Columbia networks priaritized by the order in which modeling is be performed.® PEPCO
represents that it will investigate the use of eleciranically controlled fuses (similar to those used by
Tempa Eleciric Company) end the installation and expansion of various types of fault locating
equipment, including zboveground meter and real time fzult locating schemes.® PEPCO will
continuc its trizl installation of a remole monitaring sysiem for network transformers znd protectors
(similar 10 those used by Consclidated Edisen of New York), and will ymplement revised criteria for
the design and spplication of czble limiters. PEPCO indicates that the evised criteria require the nse
of limiters an 2l secondary mains originating from a low-voltage petwork bus.® PEPCO will
continue to investigate the epplication of the “circular” close characteristics of each spot network 10
increase circuit reliability.” PEPCO 1epresents that maintains “as built™ construction records of the
Georgetown Project 1m sujtable form for input into its GIS database, and that a splicing and repair log,
has been mamtained since early 2001.” PEPCO asserts that it has already performed network system
modeling of the Gecrgelown Project o assure the adequacy of the design using both the PEPCO
owned EasyPower sofiware program and ABB’s model 10 confinm PEPCO’s results.?

42. PEPCO represents that it has instelled slotied manhole covers based on EPRIs
rescarch results, and will continue to install such covers at appropriate manholes. PEPCO states that
it will also document the effects of debns resulting from the use of slotted manhole covers when
perfonning manhale meident investigations.® PEPCO asserts that it has Leen using a revised
prioritization classification for comective actions identified from manhole inspections since October
2001, and that it will continue to use the new classification as well as include the additional
information recemmended by Stone & Webster, including reparting outstanding corrective actions, in
the quarterly reports 10 the Commission.” Finally, PEPCO represents that it performs work force
staffing analysis tiroughout the year as conditions change that impact the volume of work to be
completed.  However, PEPCO indicates that it will review its staffing needs based on Stone &

¥ Jd. at 3.
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Webster’s recommendations associated with Georgetown and network modeling activites.®

43. OPC characicrizes Stone & Webster’s report as a starting point for identification of
necessary and appropriate remediation and additional changes necessary 10 the PEPCO system.”” But
OPC agserts that the report dees not represent a final and definitive set of answers as 1o the possible
causcs for the manhole explosions.” OPC agrees with certain findings in Stone & Webster’s Report
but assens that there needs 10 be further study regarding the age of PEPCO’s equipment, the
effectiveness of a fully implemented GIS, and the effectiveness of slotted manhcle eovers.
Specifically, OPC agrees with Stone & Webster’s position that overloading can cause degradation of
PEPCQ’s underground system and may be the cause of future incidents unless aggressive sleps are
undertaken.” Furthermere, OPC interprets Stone & Webster’s findings 2s evidence that PEPCO’s
Georgetown distribution system was not consiructed 1o meet the current needs of that community and

that PEPCO failed to recognize that the Georgetown sysiem was not built to accommodate today’s
load necds.'®

44.  OPC also agrees with Sione & Webster that an enhanced inspection program is
necessary and vital to PEPCOs mitigation efforts. QPC maintains that PEPCO’s manhole inspection
reports should be more inclusive, cnhanced, and incorporated into GIS 1o prevent potential problems
on the distribution system.™ It is OPC’s contention that Stone & Webster misinterpreted OPC’s
position that age is a factor for system planning purposes. OPC contends that its Tocus on age s
centered on PEPCO’s denial that age is a significant determining factor in system planmming for
replacing primary or secandary facilities, and this has resulted in a substantial error in developing a
system r¢mediation plan.'™ Arguing that Stone & Webster misinterprets OPC’s conclusion regarding
the yole of GIS and does not fully recognize the benefit of a fully implemented GIS, OPC
rccommends that PEPCO implement a fully developed GIS 1o provide the company with a tool that it
can use to prediet future trouble areas and plan effective remediation.'® OPC contends that PEPCO
has been slow to implement GJS and that PEPCO’s GIS efforts should be accelerated.'® QPC

s id.
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recommends that the Commissicn encourzge PEPCO to incorporate EasyPower load-modeling and
manhole Inspection results into GI8.'

45, OPC assens that Stone & Webster’s conelusions regarding slotted manhele cavers are
unsubstantiated and incomplete, and rejterates its argument that slotted manhole covers were not
necessarjly justified by the EPRI research, and moreover, may create maore praoblems than they help 1o
mitigate.'™ Therefore, OPC asserts that the Commission should solicit more information conceming
the use of slotted manhole covers and the associated costs and benefits. QPC suggests ag appropriate
course of acijon might mnclude: (a) further testing of manhole covers under different experiment
parameters at the Lenox facility; (b) defining specific inspection procedures for already installed

slatied covers; and (¢) limiting the installation of additional slotted covers until all benefits and risks
are appropriately assessed.'”

46.  The District Government supports mest of Stone & Webster’s recommendations.'®
However, the District Government raises concern over the need for adcquate valtage control and
reactive power supply on PEPCO’s system, as well as the issue of avervoliages. Specifically the
District Government: (a) supports Sione & Webster’s recommendation that PEPCO construct the
load-flow models needed to zllow proper analysis of actual lozding on its network systems;'® (b)
recommends that the Commission require PEPCO to supply load-flow computer models of all of jts
netwerk systems 1o allow proper apalysis of load-flow under both normal and contingency
conditions;""® and () recommcnds that a thorough evaluation of PEPCQ’s voltage control and reactive
power arrangemncnts for retail operations be conducted in this procceding. The District Government
believes such an evaluation is neccssary to rule out those reactive power arrangements as a cause of
the manhele incidents, or identify them as a cause that requires corrective action, Mareover, the

District Government believes Stone & Webster’s Report has not addressed the role of valtage control
in imiting manhole incidents.'!

10 Id.
o 1d a1 20.

197 Id. a1 20-21.

108 District’s S&W Comments at 2.
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the fraction of the lead on the subsiation that decreases the substation's ability to deliver real power is called “reactive
power.” Reactive power increases wransmission and distribution system losses, Because reactive power decreases the
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47.  The District Govenment zlso contends that PEPCO may not have adequate reactive
power in its system as a result of jts sale of the PRG Generating Station.” The District Government
asserls that power from that facility is destined 10 the wholesale electricity market and, therefore, may
notbe a source for the reactive power needs of the District of Columbia. The District Government
suspects that the District of Columbia is unprotecied by the reactive output of generators.' The
District Government further contends that the frequent occurrence of manhole incidents may be

indicative that eapacitors and other cquipment are not sufficient to provide adequate reactive power
and voltage support.™

48.  IBEW also supports many of Stone & Webster's recommendsations, Specifically,
IBEW belicves Stone & Webster's recomimendations will help PEPCO in its efforts 10 continue to
improve overall sysiem rehiability.' IBEW contends that PEPCO has a highly skilled workforce, that
the overall system is very reliable, and that the practices in use today are within, or above, the industry
norm. Further, it recommends that staffing levels should be monitored o ensure that they are kept at
an adequate level in light of the Georgetown Project and Stone & Webster’s recommendation to
expedite network modeling.!’® 1BEW summarizes “that there is no way 10 eliminate manhole

explosions or fires from ever happening again, but the adoption of the recommendations of this report
will help keep them to a minimum.*™'"”’

B. Parties® Reply Comments

49, PEPCO rejects many of the assertions made by OPC regarding PEPCQ’s performance
in mitigating manhole explosions in the District of Columbia. According to PEPCO, OPC misstated
the facts regarding PEPCO’s manhole inspection program by alleging that PEPCO had no formal plan
to routinely inspect underground facilities prior 1o the series of manhole events that Jed 1o the opening
of this case.'"™ PEPCO asserts it filed a report with the Commission three days after the Commission
established Formal Case No. 991, documenting that PEPCO established 2 manhole inspection
program in March 1999, prior to the manhole incidents in early 2000."° PEPCO contends that OPC’s
statemnent that PEPCO was ordered 1o do 10,000 manhole inspections per year is incorrect as
evidenced by Crder No, 11660, which only directed PEPCO 10 significantly increase the number of
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manhole inspections. PEPCO maintaing that it veluntarily chose 1o specifically increase the level of
annual inspections 1o 10,000 in response to the Commission’s directive.® PEPCO 1akes cxception to
OPC’s consuliant’s (Downes) recommendations regarding the type of data that can be obtained
through physical inspections of manholes. PEPCO states the only jtems that can be revealed bya
physical inspection are the identification of type of cable used, notation of physical damage, and the
ser;al numbers of adjzcent transformers and other equipment.’

50. PEPCO also coniends that QPC misstated the testimony of its witness, Mr. Gausman,
regarding PEPCO’s =bility 1o serve the Georgetown load. 2 PEPCO avers that Mr. Gausman’s
testimony that “Joad s not a problem in Georgetown™ referred 10 loading on the primary fceders,
which PEPCO comends, was not a problem at the time of the March 22, 2000, hearing.'”? PEPCO
reiterates its posnion that overloading is a contributing cause of failures and more specifically, thatin

the case of Georgelown, overloads have occurred due 10 recent commercial expansion and resultant
load growih.™

5. PEPCOrejects OPC’s contention -~ that PEPCO fziled 1o adequately model secandary
nelworks -- as being without merit.™*  PEPCO argues that the capability to efficiently model
secondary systems did not exist until recertly.”” Moreover, PEPCO disagrees that the GIS version
promoted by OPC is the panacea for remedying the existing problems with PEPCO's electric
distribution system.” PEPCO also states that there is no evidence in the record 1o support OPC’s
cantention that the fajlures in Georgelown resulted from the age of the cable,™

52. PEPCOrejects OPC’s assertion -- that sletied covers performed worse than solid cover
manholes in an EPRI 1est — as being unsupporied by the record.”®® Additionally, PEPCO argues that
QPC misstates the conclusions reached by the Commission in the November 2001 hearings, regarding
the submissicn of a Comprehensive Plan.'™  Finally, in response to the District Government’s
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comments, PEPCO maintains that they are a reiteration of the District Government’s arguments that
were addressed in Fonmal Case No. 943, and are irre)evant 1o the manhole incidents. '

53, Inresponseto PEPCO s assertion that OPC has incorrectly identified age as the cause
of the manhole incidents, OPC argues that it has never asserted (hat age alone is the primary source of
PEPCO's problems.' Rather, OPC contends that it has advocated, when Jooking at the distdbution
system from a planning perspective and when examining its shortcomings from a manhole incident
mitigation perspeetive, that the age of facilities is an impentant factor.'™ OPC argues that PEPCO’s
pesition an overloading contradicts sisements PEPCO made earlier in this proceeding that disavowed
loading as$ a potential cause of manhole incidems.™ OPC suggests that the Commission should be
concemed with PEPCO's admission on its remediation plan for distribution facilities that face '

overloading. OPC contends that PEPCO’s sdmission implies that other parts of its sysiems are
subjected 1o overloading'®

54.  The District Gevernmeni contends that PEPCO should use nevw load-flow computer
models 10 evaluate potential current and voltage problems under light as well as heavyJoad factors. %
The District Government asserts that PEPCO s concession that overloading js a contributing cause of
failure is contrary to PEPCO's staement in jts objection 1o the District's Data Request No. 1-1, and
PEPCO's arpument at the November 2001 hearings."" The District Government contends that Stane

& Webster’s report does not refutc QPC’s contention that age of the cable is a primary factor in
mmanhole incidents.'

35, The District Government also contends {hat PEPCO’s proposed implementation of
Stone & Webster's recommendations should not be limited to highload or heavy load conditions.'®
The District Government notes, morcover, that PEPCO's plans for cominued installation of slotted
manhaoles may be &n appropriate short-term response 1o the on-geing problem in the underground
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system, but not a sclution. '
C. Discussion

56.  The comments filed in this proceeding reflect a consensus supperting the
Commission’s adopticn of Stene & Webster’s findings and recommendations. With the exception of
the time frame for completing network modeling, and the extent and level of detajls required in the
underground staffing znalysis, PEPCO agrees to fully implement the 12 recommendations contained
m Stone & Webster's report. OPC, the District Goverument, and IBEW agree that PEPCO should

implement all 12 recommendations, although OPC does not concur with the continued installation of
slotted manhale covers.

37. PEPCOQ raised doubts, in its comments regarding its ability to complete its network
medeling initiative by Spring 2003, as recommended by Stone & Webster. PEPCO presented a table
listing the networks 1o be madeled, by substation, in order of priority, and stated that every effort will
bemade to comply with the propesed revised schedule, if possible.™ PEPCO has also not committed
itself1o performing the proposed underground staffing analysis, stating that it will further review its
staffing needs."” Stone & Webster recommends that PEPCO conduct a work force staffing analysis
10 assess the adequacy of its work force 10 meet increased demands caused by the anticipated
Georgetown construction sctivity, manhole inspections and repair program, and expedited modeling
of its networks. The propesed analysis is also designed 10 assess the impact of the 30 percent
decrease in underground and conduit staffing levels that occurred over the past decade.™® Neither
OPC nor the District Government offered any comments on PEPCO’s proposal, IBEW suggests that
staffing levels should be monitored 10 ensure that they are kept at an adequate Jevel in light of the
Georgetown Project and Stone & Webster’s recommendation 1o expedite network modeling, '

58.  The Cammission determines that PEPCQ thould be almost done with its modeling
initiatjve and therefare, PEPCO is directed 10 file a detailed report of its modeling efforts and the
results, with a schedule for completing the network modeling, within 30 days from the issuance of this
1eport,' and provide quarterly progress reports to the Commission’s Productivity Improvement

14D ]d.
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Working Group ("PIWG"™)."* This information wil) enable the Commission to track the pregress of
PEPCO’s modcling efforts.

59.  The Commission also determines thal a work force staffing analysis should be
developed that includes 2 projection of work force requircments in the near term (over the next six
months), mid-term (over the next sixto 18 months), and long-term (1 8 months and beyond) from the
date of jssuance of this Report and Order, as wel] as a hiring plan for meeting the projected staffing

needs. PEPCO’s propesal is 10 be submitted 1o the PIWG for its review within three months from the
issuance date of this Report and Order.

60.  OPC’s objectionto the continued installation of slotted manhole covers is basedonits
claim that slotied manhole covers were 1ot necessarily justified by the EPR] rescarch.’” OPC is also
concerned that the use of slotted manhole covers will Jead 10 additional accumulation of debns in the
District’s manholes. OPC’s concems are refuted, however, by the preponderance of the evidence in
the recerd, which demonstraies that the installation of slotted manhole reduces the severity of
manhole events. Slotted covers have been used for many years by other utilities providing service in
environments similar 1o the District of Columbia. In fact, PEPCO has a longstanding practice of
mstalling open gratings over transformer vaults, where the issue of debris accumulation also
applies.'®  PEPCO began its program of mstalling slotted manhole covers in sidewalks and
crosswalks prior 1o the Commission’s investigation.'® Stone & Webster examined PEPCO’s
mmitiative and concluded that, based on 1he available data, PEPCO has followed a reasonable course of
action.”™  The Commission agrees with PEPCO’s decision 10 use slotted manbole covers. The
District has experienced manhole incidents, since PEPCO started mstalling slotied manhole cavers,
and the record in this proceeding indicates that these incidents involving manholes with slotted covers
have been less scvere than incidents involving solid manhole covers.)'®  We believe that thig
expericnee outweighs any cencern we may have about accumulation of debris in the District’s
manholes. Because the accumulation of debrisis a legitimate concern, however, we direct PEPCO to

et See generally 15 DCMR 6§ 513.5-513.7 (1982) Tor a discussion of the role of the PIWG,
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carefully monitor debris accumulation and conditions in manholes with slotted covers, PEPCOisto
report the 1esults of this monitoring in its quarterly manhole inspection reports to the Commission.

61.  The parties 10 this proceeding have disparate views regarding the age of PEPCQ’s
cables and whether age is a primary or secondary factor contributing to the Distrdet’s manhole
mmcidents. OPC contends that when looking at the distribution system from a plarning perspective,
and when examining its shortcomings from a mitigation perspective, the age of the facilities is an
important factor.’® The District Government opined that, in those parts of a system affected by
chronic overloading, age of the cable could be a significant facior in manhole incidents.)® PEPCO
asscris that none of the manhole incidents 10 date can be attributed 10 age alope.'® Initsreport, Stone |
& Webster indicates that age alone is not a factor, but that the 2ge of the cable can contribute to a
manhele incident. $1one & Webster supports this proposition by stating that underground cable has

&n indcterminately long life if never overloaded or eaposed to harsh physical and environmental
stress.'*

62.  We conclude that the record demonsirates that, while age is not the primary source of
the problems eaperienced in PEPCQ’s underground distribution sysiems, the age of the system
cemponents can be a contributing factor in manhole incidents. The parties recognize that overloading
will cause cable failure and that a cable that has experienced deteriorstion, due 1o either age or
adverse environmental conditions, will fail maore readily, when overloaded, than a new cable, We
believe that the results of the Commission-ordered facilities’ inspections, together with a well-
populated GJS, as directed below, will provide useful information in assessing the impact of
equipment age relating to future manhole incidents and will, in addition, provide PEPCOQ with

operational and maintenance benefits for enhancing the reliability of the underground distribution
syslem,

63.  The record develeped in this proceeding also svpports our adoption of Stone &
Webster’s recommendation regarding G1S implementation. QPC asserts that PEPCO should
implement a {ully developed GIS because such a system will permit PEPCO 1o predict future trouble
areas, thereby allowing the company 10 plan effective remediation, Although PEPCO is currently
mmplementing GIS, OPC believes that PEPCO hes moved 100 slowly 1o the detriment of Distrct
ratepayers.”’ Neither the District Government nor IBEW offered comments on this issue, Stone &
Webster asserts that GIS would provide PEPCO with operational and maintenance benefits but wams
that the 1ools for analyzing system Joading and cable heating are not standard features in GIS
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products.” The parties agree, therefore, that GIS is not the jéeal too] {or analyzing system loading
and ceble heating. In contrast, the parties agree that network modeling is the appropriate 100l for
enalyzing system loeding and cable heating. Therefore, consistent with both QPC and Stope &
Webster'sespective recommendations, the Commission finds that the public interest will be served
by requiring that netwark maodeling be part of PEPCO’s GIS implementation.

64.  OPC, relying on the Downes Report, argues that a full GIS implementation can be
accomplished in three years.' Sione & Webster contends thai PEPCO’s pace of G1% implernentation
15 suificient, especially in comperison with the urgent need for network medeling.'® Given Stone &
Webster’s assertion that the problems causing manhole incidents will be more directly addressed by
netwerk modeling, the Commission belicves that the public interest is sufficiently protected by
allowing PEPCO 10 continue implementing GIS at its curremt pace. Within three months of thig
Report and Order, PEPCO is 10 submit a schedule for fully implementing GI8, with major tasks,

milestones, and capected completion dates 1o the PIWG for its review. Thereaflier, PEPCO is to
submit quarterly progress reparts to the PTWG@.

65. A close review of the record demonstrates, beyond dispute, that PEPCO has ap
extensive and comprehensive formal plan 1o routinely inspeet its vnderground faciljties.1®* Whether
the inspecticns resulted from PEPCO’s initiative, or resulted fiom the Commission’s orders, is
unimportant. What is important is the {act that PEPCO has dernonstrated a willingness 1o mitigate
manhole incidents by increasing the number of manhole inspections performed in the District of
Columbia. The goal of PEPCO’: plan 15 10 ensure that all manholes are routinely inspected as a
preventive measure. The Commission finds that PEPCO’s plan meets this goal and that its maphole
inspections will facilitate PEPCO’s injtiatives in improving its underground distribution $ystem.'®
The Commission, therefore, expecis PEPCO’s to continue inspecting 10,000 manholes per year,

66.  The Commission is concemned with respect 10 PEPCQ’s injtiative in modeling its
secondary systems. OPC contends that, unt] recently, PEPCO did not have, and failed to acquire, the

ability 1o adequately evaluate its distribution system and to properly maintain and plan for necessary

upgrades 10 meet the demands of that distribution system.' PEPCO argues, in rcsponse, that jts

capability 10 efficiently model secondary systems did not exist uptjl recently. PEPCO cancedes,
however, that a software program previously existed 1o model secondary network Joads but argues
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that the program was cumbersome 10 use and was not capable of accurately modeling entire secondary
network groups.'®

67.  Stone & Webster disputes PEPCQ’s contcntion regarding the existence of models for
accurately and efficiently modeling secondary network groups.'® Stone & Webster identified three
digital computer programs that were available in the 1960°s to copduct analytical modeling of
secondary networks. Moreover, Stone & Webgter maintains that the EasyPower program purchased
by PEPCO was commercially available in the early 1590°s and used by Virginia Power to mode] jts
secondary networks during that same period.”® The Commission is persuaded, by Stone & Webster’s
report that PEPCO could have acquired, prior 1o the initiaticn of this investigation, secondary neiwork
madeling software that would have allowed it 10 model j1s secondary network. The Commission
believes that PEPCO was slow in recognizing the capability and usefulness of existing models for
accurately modeling secondary network groups. Nevertheless, PEPCO has significantly increased its
ability t¢ accurately and efficiently model its secondary nerworks during the course of this proceeding
and has committed 10 modeling all of jts sccandary nietworks as expeditiously as possible.'®

68.  Astothe District Government’s issues regarding adequate voltage contro] and reactive
power, the District Government submits that since the sale of its Polomac River Generating $tation
("FRG™), PEPCQ may not have adequate reactive support in i1s system because power from that
facibity is destined for the wholeszle electricity market.® The District Government contends that
because PEPCO does not have arangements with the owner of PRG 1o supply reactive power to the
District, the District of Columbia is unprotecied by reactive autput of generators. Furthermore, the
District Government suymises that the frequency of the manhole incidents may be indicative that
capacitors and other equipment are not sufficient 1o provide adequate reactive power and voliage
support.' The District Government argues, therefore, that a thorou ghevaluation of PEPCO’s voltage

control and reactjve power ajangements for retail operations must be conducted as part of the
Commission’s investipation ino the cause of the manhole incidents.

69.  PEPCO responds that this issue, regarding voltage control and reactive power, was
fully addressed in Formal Case No. 945 and that the District Government has failed 1o demonstrate
any causal connection between voltage control, reactive power, and any of the manhole incidents that
have occurred in the District of Columbia.™ PEPCQ asserts that the Formal Case No. 945 Settlement
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Agreement included specific provisions addressing market power or reliability concerns.’”
Furthermore, PEPCO avers that it has contracts in place with 2 supplier to provide the necessary

power to maintain loca] area reliability, including the provision of ancillary services that includes any
required reactive power.'™

70.  The Commission finds that the issues of adequate voliage contro] and reactive power
have been thoroughly examined and resolved in Formal Case No. 945. Specifically, PEPCO’s “Local
Area Support Agreement” obligates the PRG owner 10 provide nceded power 1o PEPCQ."™ The
District Government's concern and suspicions, therefore, are unjustified and without ment.

71, There 1s some merit, however, 10 the Distriet Government’s concem regarding the
effect of ight Joad conditions and overvoltages an cable failures. The Distriet Govenunent contends
that PEPCO’s proposed implementation of Stone & Webster’s recommendation focuses too narrowly
on heavy or high load conditions.'™ The District Govermment argues that PEPCO’s system conditions

under light Joads should also be examined because, under light load conditions, voltage can be high
end swing to excessive Jevels.™

72. The Commission has considered ihe Distriet Government®s allegation that the manhole
incidents were caused, in part, by overvoliage caused by low current, which is different from
undervoltage caused by high current (averload). Our examination of the evidence reveals that the
distribution system problems have been caused by overload conditions (which are the same as high
current and undervoltage conditions) and not by overvoltage conditions (which are the same as low
current).'™ Further, as part of its investigation, Stone & Webster physically inspected various sections
of failed cable and found signs of therma), rather than voltage-induced, failure patterns.” Moreover,
the Commission’s examination revezls that sustained overvoha ges would cause widespread failures of
light bulbs, customer appliances, and other connected devices before voltage reached a level sufficient
to damage cable insulation, Because the District Government has failed to present the Commission
with any high-voltage complaints from cusiomers, as evidence 10 sustain its assertion, the

170

PEPCO’s S&W Reply Commens at 15-16.

n See Formal Case No. 945, Jn The Marter of The Invesiigation into Eleciric Service Market Competition and
Regulatory Practices, Order No. 11576, rel. December 30, 1999, at 31-32,

171

PEPCQ’s S&W Reply Comments at 17,

3 See Formal Case No. 945, PEFCQ's Petition for an Eligible Facility Determination Jor Generating Facilities
and Autherizetion te Transfer Certain Generation Asseis 1o on A {ffiliate, Exhibit F, filed September 19, 2000,

m District’s S&W Reply Comments at 2.

175 ]d-.

17 S&W’s Report at 35.

i Jd. a1 37.
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Commission finds that overvoltages can be climinated from consideration as a cause of secondary
cable failures.”™

73. The Commussion finds that the record developed in this proceeding is devoid of any
evidence that overvoltage caused any of the manhole-related events. Moreover, the Commission finds
that PEPCO’s impron ed failure investigation policy should allow it 1o detect any future instances of
cable failures due 1o ov ervoliages. More importantly, PEPCQ’s analytical modeling of its distribution
system will allow it 10 address this question. Running light-Joad cases will either confirm or putto
rest any question of overvoltages (other than lightning) as a cause of manhole events. In SUILINATY,
the Commission concludes that although overveltage or light Joad conditions have net been
implicated in mahole incidents, PEPCO should include light load cases In its 2nalytical modeling of '
its networks so as 10 confirm or refute the relevance of overvaltage to cable fai]urles.

17 Nonc of the oiher parties 10 this proceeding presented evidence of overvolage complaints by District ratcpayers.
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Vl. PEPCOQ'S COMPRENENSIVE PLAN

A. Summary

74. During the November 2001 hearings, the Commission requested that PEPCO submit a
comprehensive plan 1o include a current assessment of, and future plans for, its underground
distribution and network facilities.™ The Commission requested the plan as a tool 10 evaluate
FPEPCO’s planning methodology and 10 assces PEPCO s abnliry to anticipate and respond to changing
conditions in jts underground distribution system. PEPCO filed an expurgated comprehensive plan
on February 8, 2002, The plan outlines the process used 1o develop PEPCO’s short and long-range
consyuction program and describes PEPCO’s engineering analysis, system operation criteria, and
technology advancements required to meet the continued Joad growth and maintain system reliability
within its eleciric distribution scrvice arca ™ The plan is divided into four sections:

Section 1: Qverview of the Planning Process contains a brief description of the
annual process of reviewing PEPCO’s electric system to identify
potential changes in load growth and the subsequenmt activities
undertzken to maintain and improve systemn relizbility;

Section 2: Mceting Load Growth details the elements invelved in conducling
PEPCO’s annual review of system changes and the development of
projects and activities designed to meet future electric Joad growth;

Section 3: Maintaining System Reliability addresses the programs PEPCO has

cstablished to improve and maintain the reliability of the existing
electne system; and

Section 4: Sumrmarizes responses provided by PEPCO 1o various Commission

requests made as part of this investication into the District’s manhole
incidents,

Most of Section 2 is expurgated. Section 4 does not detai} a plan but merely identifies information
cunently being provided to the Commission by PEPCO through the PTWG, the Productivity
Improvement Plan (“PIP™), as well as existing reporting mechanisms ereated in response to

1 Formal Case No. 991, Jn The Maner of the Investigation into Explosions Cccurring in or Around the

Underground Distribution Sysiems of rhe Potomac Electric Power Company, November 5, 2001, Tianscript of
Proceedings at 141-133.

180 See supra ¥ 29.

=l FEPCO’s Plan at ],
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Commissjon Orders in Formal Case Nos, §82' and 991,

1. Section I - Overview of the Planning Process

75. The plan provides an overview of PEPCO’s electric system, planning organization,
plarming process (ie., meeting load growth), and the programs that PEPCO has established 10
improve and maintajn system relizbility. Fach of these elements is summarized below,

2. Section 1.1 - Overview of PEPCO’s Electric Svstem

76.  PEPCO’s uansmission and distribution (“T&D™) electric system is an intricate
nerwork of cirevits that allows PEPCO 1o manage the flow of electricity from generators 1o its end
users. Distribution circuits radiate from the distribution substations to supply customers. PEPCO
indicates its energy delivery system includes circnits (hat are completely underground.'® PEPCOQs
T&D electrie system consists primarily of substations that are remotely monitored and operated from
115 centralized control center. PEPCO owns nearly 1,000 miles of ransmission lines, including a 100-
mile, 500kV loop that encircles the District of Calumbia metropolitan area.™

71. PEPCO’s substations are capable of supplying the Joad duning peak periods and are
designed to withstand the Joss of one supply cireuit without less of Joad.'® If capacity problems do
occur, PEFCQ’s system is designed 10 allow switching, or the transfer of Joad, to other circuits or

substations 10 relieve a localized preblem.™ PEPCO asscrts that jts distribution systern 1s in good
condition and is able 10 meet the currently projected peak load '

3. Section 1.2 Planning — Oreanization

78.  PEPCO states that the electric system planning process takes place for the most part,
within the “Asset Management Organization” with PEPCOQ’s “Power Delivery Group.” The
responsibilities of the Asset Management Organization are to administer construction and
TM3INIENance programs, optimize assets 1o maximize system performance and value, perform system
planming to manage growth and customer requirements, and develop strategic reliability programs.'™

152 See Formal Case No. 982, In The Mouer of the Investigation of FEPCQ Regarding Interrupiion to Electric

Energy Service During the Period January 14-19, 1999, Order No. 11604, rel. February 10, 2000.

1% PEPCO's Plan § 1, at 1,

14 1d.
185 Id at],
186 Jd. 2.
187 Id.

14 1d a3,
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4. Scciion 1.3 Planning Process — Meetine Load Growth

79, PEPCO asserts that, in meeting load growth, it analyzes the adequacy of the electric
system 10 ensure that the system can mect both current and future demand., According to PEFCQ,
planning for future load growth starts with the develapment of load growth projections. Short-term
summer peak fosecasts are developed for three years and long range forecasting is done for a period of
four10 10 years. PEPCO also states that it has develaped enginecring and operating critcria, which
are applied 10 the design of new and modified sysiems.”® The three major components of system
planning criteria are vollage and reactive suppon, ratings of facilities, and reliability.'*®

§0.  PEPCO explains that sysicm planners develop the costs and schedules for the changes
to the electrie system, which will be proposed as candidates for inclusion in the construction process,
only afier the existing electric sysicm and the requirements for new service hook-ups are reviewed.'®’
The consiruction budget process takes place during the second half of each year and culminates with
the approval of the following year’s budget and the selection of projects to be included in the 10-year

forecasts of electric system additions. Projects may be added or deleted fram the 10-year forecasts
from year 10 year as required.’”?

5. Sectign 1.4 Maintaining Svstem Reliability

81. PEPCOhas the following programs in place to investigate and address the cenditions
affecting the reliability of its electric system: (a) computer software and monitoring (SCADA & GIS):
(b) load-flow analysis; (¢) network menitaring; (d) reliability tracking and analysis; () standards and
equipment (e.g. paper insulated Joad covered ("PILC”} cable replacement, limiters, ete.; and (f)
manhole jnspection program and event mitigation, ™

82. Computer Sofrware and Monitoring (SC4DA4 & GIS) - System Control and Data
Acquisition ("SCADAT™) are the primary tocls used by system operators o monitor the electrie
system. The GIS involves transferring data and information from paper 10 an electronic format, which

15 being implemented in three phases -- distribution fecder maps, distribution plats, and remaining
asset managemcent information. '™

188 Id. at 4.
16¢ Id at 6.
191 ]d.

1% FEPCO did not include the

20022011 Ten-Year Forecast of Eleciric Plznt Additions in its comprehensive plan
becaunse of “sccurity reasons™.

193 14, at 7.

i 1d. a1 8.
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83.  PEPCO utilizes power flow analysis, a computerized 100l used to calculate power
flows and voliages within a modeled electric systemn, to determine the location of conductor or
cquipmen capacity overloads and to detenmine whether there are any voliage deficiencies on the
feeder by modeling the primary mainline configuration.’® PEPCO states it uses the Power Simulator
Jor Engineering software for study of the transmission and sub-transmission systemns, and CYMDIST
software to study the mainline radial distribution system. For secondary network analysis, PEPCO
uses EasyPower scfiware 1o idemify and take measurcs 1o keep the Jow-vollage AC network system
design from being overloaded during nonmal operations and under contingency conditions. The

analysis looks at customer demands and predicts theoretical voltages and currents on the components
within the modeled system.'™

84.  Nerwork monitoring - PEPCO evaluates the electric system operations through
network monitering to capture operaticnal data on various pieces of equipment Jocated in the clectric
delivery system.” PEPCO anticipates that 10 10 20 percent of the networks will be retrofitied with
rermate momioring capabilities by the end of 2003.  The future expansion of this network
monioring sysiem for the entire law-voltage AC sysiem will be evaluated by examining the operating
history and projected benefits. The exigting network monjtoring systems for 35 network transformers
that were installed in 1999-2000 js being retrofitted with conventional tel ephone lines. The proposed
installations in Georgetown will use power line carrier technolagy, using 13kV feeders to transmit
data from transformers 1o the Georpetown subgtation, and PEPCO’s fiber optic lines, from the
Georgetown substation to the cantrol center and transformer shops, as the communication medija.'®

85.  Refiability and Tracking Analysis - The Reliability Services Division is responsible for
investigating and perfarming the necessary carrective actions to maintsin and improve overal] system
reliability.® This program involves monitoring the performance of approximalely 1,400 distribution
feeders. To agsist with outage management, the customer reliability personnel use the Reliabilizy
Data Mart (“RDM™), a 1ool that is used 1o track and analyze incidents of power interruptions.
Historical outage data from January 1995 to present has been extracted, validated, and stored for
RDM extraction.® The client side of RDM is Oracle Discoverer software. PEPCO asserts that the
source of data for RDM is the legacy Trouble Processing System and that, once the Outage
Managemant Sysiem ("OMS™) comes online, OMS will be its primary source of data for the RDM.

193 Id.
196
M a9,
197 1, a9,
198 Jd. §3a17.
199 Jd
0 Id, at 20,
o Id #121.22,
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RDM 15 presently used 1o ipvestigate distribution feeder reliability performance and it will
subscquently be used for determining comrective action 1o improve service reliability,®™®

86.  Standards and Equipment - Limiters arc used 10 reduce the possibility of cable faulis
failing to clear and to minimize cable damage*® PEPCO states that it will follow Stone & Webster’s
recommendation 10 investigate the use of electronically controlled fuses and the installation and
expansion of vanious types of fault locating equipment for use on primary cable feeders. ™ PEPCO is
also considering increasing the current rating of the interrupter 10 600-300 amperes.’” PEPCO asserts

that, while PILC has a record of reliability, it is st} pursuing alternatives because of the concems
regarding future supply reliability.?®

87.  Manhole Inspection Program and Event Mitigation - A marthole inspection program
was developed in late 1299 and initisted in January 2000, which includes scheduled and random
inspections.” PEPCO indicates that a program 1eam reviews inspectjon data daily. Problems that are
1dentificd through this process are assigned a priority cade and referred to the appropnate department

far corrective action and entered ino s database, PEPCO’s poal is 10 perdorm 10,000 inspections per
£ I P P
year, ™

B. OPC*s Comments on 1the Plan

8. OPC contends that PEPCO’s comprchensive plan reflects a considerable advance from
PEPCQ’s initial position and represcnts a sound outline of systermn planning, design, and maintenance
resources for an underground distribution system.™ Additionally, OPC states that PEPCO’s plan
mcarporates many of the changes 10 existing practices that the Formal Case No. 991 process fostered.
OFC believes, however, that the plan can be improved if PEPCO addresses six specific parts of the

202

id =122,
203 Id. at 38,
o 1d.

205 Am imtersupier s a current ~limiting device much like = fuse, but used in high current applicstions sueh as

substation feeders or in primary cable fueders znd splices in manholes. 1t s called an interrupter because it interrupts
(stops) high-current faults. 1t breaks the circuit, stops current from continuing to flow past it and protects devices such as
cables and high voltage o1)-filled switches “downstream” from it in the cireuit,

206 Id. a1 40.

0 Jd. §1,a110.

08 Jd at11.

e Formal Case No. 991, In the Maner of the Invesrigation into Explosions Qccurring In or Around the
Underground Distribution Systems of the Potomac Eleciric Power Company, Comments of the Office of the People's
Counsel on PEPCO Expurgated Comprehensive Plan, filed March 8, 2002.
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plan. Specifically, these are: (a) czble failure analysis and development of cable replacement priority
models; (b) Iinkage of various databases 1o the G1S 10 produce usefi) output, including trend analysis;
(c) examination of additicnal SCADA systems and remote monitoring of existing portions of the
underground system, including the use of heat and smoke detection devices in the distribution system
beyond the substation and transformer level; (d) evaluation of current short-lerm and long-term load
forecasting methods that permitied overloading conditions, such as those experienced in Georgetown,
to exist undetected; (e} monitoring and assessment of the effeet of debris on equipment in manholes

as a consequence of using vented manhole covers; and (f) reporting and coardination with the PTWG
process.’"

89.  OPCrecommends that the Commission fashion benchmarks and milestones 10 ensure
that new distribution sysiems are implemented on schedule and in a comprehensive manner.
Accerdingly, OPC recommends that PEPCO be required 1o update jts plan on a regular basis, either
annually or according to some other schedule that conforms with the Commission’s and PEPCO’s
planning schedules.? Finally, OPC is treubled by the idea of PEPCO as the sole arbjter of what may
be disclosed as pan of the public record in formulating its comprehensive plan, OPC requests that the

Commission set up alternative procedures for reviewing highly confidential aspects of PEPCO’s
212
plan.

C. Discussion
80.  The Commission believes it is important torecognize that PEPCO made a significant

cffort in preparing its plan, addressing the transmission system and overhead portions of the
distribution system, as well as the District of Columbia underground distribution system. Althouph
we find that the plan filed by PEPCO is broader than the issues specifically under consideration in tlis
proceeding, we also believe that there are some critical pants missing.

91.  For example, PEPCO’s distribution projects discussed in Section 2.3 Jack details
regarding the annual amaunts to be invested in the projects over the next 10 years, the leve] of specific
investment 1n the respective secondary and primary underground systems, and how much of the
anticipated overload is due 10 new customers, reliability, or other system-planning drivers.?? Further,
although the plan provides an overview of its planning process that incorporales its construction
program, the plan does not include planning outputs, such as a 10-year forecast of customers, load
growth, or peak Joad, nor dees it compare these outputs 1o historical trends?™ Mareover, forecast
methodologics and zssumptions are not included, possibly because portions of the plan have been

210

Id. a134.
m 1d, 2t 4,
m Jd. at 6-8.
213

FEPCOs Plan, § 2, pp. 18-23.

e 1d. § 1.1.
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expurgated,

92.  PEPCO’s 10-year power delivery information systems plan addresses PEPCO’s
SCADA, substation autornation via RTUs, distribution avtomation, trouble processing system, GIS,
and the EasyPower secondary network analysis program.”’® While the plan includes background and
explanatory information on these systems, it does not provide the implementation status for cach

clement of the plan, nor anticipated completion dates, installation milestones, nor annval budget
eslimates.

93.  PEPCO’s discussion of its long-term technelogy improvement plan is extensive and
includes an analysis of limiters, the use of PILC in comparison 1o EPR cable, and new splicing
techniques. Also, elecirenically controlled fuses and fault locating equipment are discussed, ™ Again,
it1s neither clear what the current implementation status is for each project, nor what the anticipated
target dates are for accepting or rejecting the technologies under consideration, Additionally, PEPCO
has not included any forccasts or plans regarding manpower staffing levels. The Commission
belicves this s an imporiant issue, particularly given the increasing power delivery workload due to
secondary sysiem moedeling, the Georgetown Project, and the menhole mspection program and repairs
resuliing from those inspections. The Cammission’s concem js hejghtened by the fact that these
efforts are being performed in the face of PEPCO’s recent workforce downsizing.?"

94.  Hence, the Commission finds that the plan can be improved by the addition of a
manpower plan and a summary contzining the following information specific to the District’s
underground system: (a) cusiomer growth projections by District of Columbia wards (including
historical comparisons); (b) load growth projections, encompassing commercial and residential
development by District of Columbia wards (including historical comparisons); (c) a listing of
underground distribution projects, such ag the Adams-Morgan neighborhood project (including
budgets, ime schedules, and ¢xpected benefits) by primary and secondary systems, and by Distriet of
Columbia wards affected, but not specific locations; (d) listing of power delivery information system
projects with implementation schedules, annual costs, and milestones; (¢) listing of new lechnology
investigations with dccisions, annval costs, and implementation schedules; (f) targeted rehability
indices (including historical comparisons); (g) and manpower forecast for the power delivery
orgamzation (including historical comparisons). The summary should cover a 10-year plenning

ns Jd. §3.
e Jd. §3,p. 39,
217

While FEPCO provides an overview of its electric system planning process and organizaticn in Section 1, the
details on the application of this process have been substantially expurgated, Although the general information and flow
chant of the planning process appear to be acceptable, it is not possible 10 comment on gystem planning criteria, foreeast
methodologies, and assumptions, or load growth projections. Further, it is unclear how PEPCO monitors and tracks
progress against each plan elemcnt because PEPCO’s plan does not address this subject. Moreaver, PEPCO's plan is
lacking quamificd performance poals (e.g., reliability index tzrpets), milestencs or decision dates, completion dates, and

cosis. Without such targets, s§ well as a reporting format, it is difficult 1o systematically gzuge progress and depree of
success in implementing the plan’s elemems,
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horizan while historical comparisens should provide at least five years of history.

95.  Inadditicn, consistent with QPC’s recommendations, PEPCOQ is directed to file with
the PIWG quarterly progress reporis on the implementation of the plan. This information will
[ae1litate our continuing oversight and monitering systern.®™® Further, QPC recommends that PEPCO
should update the Comprehensive Plan on an annual basis. We believe that OPC’s recommendation

is reasonable and agree that the Plan should be updaied on an annual basis and filed with the
Commission by February 15" of each year, together with the PIP.

m Tt 35 unclear how PEPCQ monitors and tracks progress against each Plan dement because the Plan docs not
addsess this subject. Clearly, 2 Plan 1eporting format is necded. As regards the confidential 1restment of portions of
FEFPCQ’s Plan, the Conynission will not require PEPCO to provide an in-camera session for the Commission’s review of
the information it claims should not be disclosed for security purposes. The Commission relies on the veracity of
PEPCO’s security ¢laims. However, it i ¢lear that the Commission has the authonty 10 obtain any information it deems
necessary in performing its regulatory function. See D.C. Code, 2001 Ed. § 34-1118,
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VII. RESOLUTION OF DESIGNATED 15SUES

96.  In Order No. 12114, the Comnussion designated seven issues for the parties’
consideration in detenmining the cause, or causes of, and remedies for the manhole explosions,” The
designated issues in this report are addressed 1 seriarim below. These issues are discussed by setting

out the key concerns and positions of the panties, examining the record, and finally, our decision of
the issues.

A. Issue 1: What are _the cavse(s) of the manhole incidents on the PEPCO
underground distribution svsiem?
1) Parties® Positions

97. OPC observes that several problems, such as splice failures, cable failures, improper

nstallations, and the peneral age and condition of the system itself, have contributed 1o the manhole
incidents that have occurred in the District of Columbia.® OPC states that certain over-arching
problems have caused the incidents and that, in some cases, precise causes have been identified for
specific incidents. OPC claims that the real issue in this proceeding is the “larger and more pervasive
inquiry” of whether PEPCO’s record kecping and planning processes have been adequate 10 prevent
incidents from occurring.™ OPC further claims that the “cause”™ of the manhele incidents lies in
PEPCO’s [ailure to provide reasonably safe and adequate service as required by Section 34-1101 of
the D.C. Code. OPC recommends that the Cemmission find and conclude that PEPCQ has not, in the
past, done all it could 1o plan and maintain its underground distribution system.*® OPC questions
PEPCO’s old practices, as well as PEPCO’s implementation of new procedures, related to such things
as QIS and detection of thermal and gas Jevels. OPC concludes that other causes of the manhale
incidents include fajlure analysis, lack of thoroughness of manhole inspections and remediation of
problems that have been detected, the use of slotted manhole covers and the potential adverse effects
on system reliability and security, delay in implementation of advanced system sensor devices, and the
overall effects of aping equipment under normal and overload operating conditions. OQPC
emphasizes that recent commercial expansion and resultant load growth should not excuse PEPCO

from planming and preventing overloading problems in the District of Columbia before the sysitem
exceeds its design capabilities. ™

s Order No. 12114, rel. September 7, 2001, Anachment A.

= Formal Case No. 991, In the Muner of the Investigation inio Explosions Occurring In or Around the

Underground Distribution Systems of the Potamac Electric Power Company, Initial Post-Hearing Brief of the Office of
the People’s Counsel, filed March 29, 2002 (hereinafier “OPC’s Brief™) at 10,

I}

e Id 2t 11,

m Jd a 14
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98.  PEPCO avers that manhole events cannot be completely eliminated and notes that they
occur in other systems.™ PEPCO asserts that it identified only one event (Adams Morgan in 2001)
where the cable that failed ovesloaded at the time of the failure.* PEPCO admits, however, that
overloading could have been a contributing cause in recent failures and more specifically, in the case
of Georgetown, overloads have occurred due (o recent commercial expansion and resultant load
growth.® PEPCO indicates the steps it has taken to identify the causes of underground failures,
including changes 10 its data collection and analysis methods, mere expansive and comprehensive
inspections, and the implementation of 2 GIS system, PEPCO affimms its commitments to implement
the ABE report’s 14 recommendaticns and the Stone & Webster’s recommendations.®

99.  PEPCO rejects OPC's allegation that PEPCO has failed to meet its statutory
obligations, and notes the reliability of its underground network systems for serving dense urban
Joads.” PEPCQ also contends that OPC’s claims of inadequate record-keeping are not supported by
the evidence, asserting that it has a comprehensive planning process in place as set forth in its
Cemprehensive Plan?® PEPCO claims, moreover, that it continues 10 examine methods to operate

more efficiently, using new technology, 10 provide safe and reliable service in the Distiet of
Columbia,®

2) Commission Decision

100.  The Commission concludes that the record developed in this proceeding, when

e Formal Case No, 991, In the Maner of the Investigation inio Explosions Occurring In or Around the

Underground Diswriburion Systems of 1he Polomac Eleciric Power Company, Pest-Hearing Reply Brief Proposed
Conclusians of Law of the Office of the People’s Counsel, filed April 17, 2002 (hereinzafter "OPC’s Reply Brief™) at 3.
s Formal Cuse No. 991, In the Mauer of the Investigaiion into Explosions Occurring In or Around the

Underground Distribution Systems of the Poiomae Electric Power Company, Initial Brief of PEPCO, filed March 29,
2002 (hereinafier “FEPCO s Brief™) at 7.

raclil ]d.

217 ,I d,

o id. a1 10-12. PEPCO has jndicated that it has fully implemented all of ABB’s recormmendations. See Formal

Case No. 991, In the Maner of the Investigation into Explosions Occurring In or Around the Underground Distribution

Systems of the Poromae Electric Power Company, Second Quaner 2002 Status Repart of PEPCO in Response 1o
Commission Order No, 12306, filed September 18, 2002

s Formal Case No. 991, In the Martier of the Invesiization inro Explosions Occurring In or Around the

Underground Disirituiion Sysiems of the Poromac Electric Power Company, Reply Brief of PEPCO, filed April 17, 2002
(hereinaficr “PEPCO’s Reply Brief™ at 18

30 Id

Jd. at19.
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considered a5 a whole, amply supports the finding that overloading was a primary factor in cable and
splice failures, which ultimately Jead to the manhole incidents in the Distnet of Columbia
PEPCO’s underground sysiems, like most underground systems, require a large number of
connections 10 various primary and secondary cables. These connections are in underground vaults
(i.e., mmanholes) with the openings covered by manhole covers. Unlike averhead systemns, which rely

on air as the primary insulating medium, underground sysiems rely on insulating materjal

along a
cable 10 provide the necessary

insulation. Splices and connections are much more complicated than
aveshead construction because of the necd 1o maintain insulation integrity. Underground systems are

very unforgiving, as compared 1o overhead systems, in that any failure of the insulation results in
significamt damage that requires substantial repair time.

101. Elecirical short-circuits — otherwise known as “faults” - result when there is a release
of large emounts of energy. A short circuit that is not quickly disconmected eould result in
averheating of wiring and, perhaps, even a fire. A fault in electrical facilities (e.g., cable, splices,
1&ps, transfonmers, and switches) located in a manhale will ofien result in significant cnergy release
because the facilities are in an enclosed space, Another source of energy release in a manhole comes
from the combustion of flammable pas produced by the decomposition of overheated cable insulation,
Overloaded cables (whether from load current or fault current) produce quantities of combustible
gases that, if ignited, can release significant energy in the manhole.2*

102.  Overheated cables and accessories (such as splices) can produce smoke and result in
smoking manholes. Ifignited, a manhole fire results. Under the right conditions, ignition can result
in an explesion. The explosion causes a rapid air pressure rise in the manhole. If the pressure rise is
sufficient, the manhole cover can 1ifi to relieve the pressure. Under more severe conditions, the roof
of the manhole may Jift. Another safety concem relates to faults in oil-filled equipment, such as
switches, cable terminal compariments, and transformers, which can rupture the enclosure and result
in fire if filled with oj]. Because this cquipment is frequently in underground vaults with venting, fire
and smoke emanate from the vault. Compariment faults typically result in tremendous amounts of
cnergy delivered lo the are, producing pressures that rupture the compartment. These incidents have

oceurred around the country in the network systems operated by many utilities, and are an industry
prablem. ™

103. Therecord also demonstrates that, while age is not the primary source of problems in
PEPCO’s underground distribution systems, the age of the system components can be a contributing
Tactor in manhole incidents. The parties recognize that overloading will cause a cable failure, and a

2 S&W’s Repont a1 16, 34-37. See also PEPCO’s S&W Comments ai 2.

12 S&W’s Report 21 )6,

““ id.

24 Jd_ During its inspections of PEPCO’s facilities S&W confirmed failures due 10 overloaded cables. See S&W's

Report a1 37, Figure §, Overheated Sccondary Cable Removed from Georgeiown afier Marhole Incident. Fipure § depicts
cable with damaged insulation due to excessive electric cument withowt any indication of ire dumage,
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cable that has experienced deterjoration, due to ejther zge or adverse environmental conditions, will
fail more readily, when overloaded, than a new cable.

B. Issue 2: What is the current status of PEPCO’s actions in response to manhole

incidents. includineg PEPCO®s actions in response to orders of the Commistion
issued in this proceedino?

1 Parties® Positions

104.  According to OPC, the record demonstrates that PEPCO's response has been slow and,
in some cases, inadequate, parijculasly in the areas of inspection recard keeping, reporting, and failure
analysis.”™ OPC notes that PEPCO established a separate failure analysis group that was not fully
functional at the time of its filing.* Therefore, it is impossible for OPC to know whether PEPCO
will proparly implement jts reliability analysis program. QPC strongly supparts continuation of the
manhole inspection process that has resulted in procedures by which all of PEPCO’s 57,000 manholes

will be inspecied. OPC believes that FEPCO has refined its response time and prioritization of
necessary rcpairs based on these inspections.®™

105, OPC reitcrates its reservation regarding PEPCO’s use of slotled manhole covers,
stating that the record does not support the use of such covers, and suggests that the Commission
should restrict the vse of such slotled manhole covers until the issue is further investisated.® OPC
asserts that there is no cvidence that PEPCO tracks the effect of debris and otherwise monitors the
adverse consequences of electing 1o instzll slotled manhole covers.™ OPC also claims that it is
rcascnable 1o believe, based on the record developed in this proceeding, that PEPCO has been slow to
develop and implement PILC cable replacernent programs and that the installation of newer cable
technolegies at an earlier junciure could have reduced manhole incidents.?

106. PEPCO states that it has filed numercus reports during the course of this proceeding
detailing its actions in response 1o the manhole incidents. Some of its remedial actions include the
establishment of a centralized reliability services organization, the develapment of GIS in conjunction
with the development of an OMS system, as well as actions laken in response 1o recornmendations of

236 See supra ] 61-62,

Lo QOPC’s Brief at 14-15,

m 1d =15,

239 Id.
240

ld. a1 16,

QPC’s Reply Brief at 3.

FL¥]

QPC’'s Brief at 16-17.
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ABB and Stone & Webster.™ PEPCO further submits its comprehensive manhole inspection
program as evidence of its remedial efforts in addressing the manhele incidents. PEPCQ states that it
has had a manhole inspection program for many years and that the program was expanded in scope in
January 2000, and again in April 2000, to double the number of inspections per year 10 10,000,
PEPCO indicates that it will also make the changes recommended by Stene & Webster concerning
pricrity codes and additional information 1o be included in the manhole reports. ™

107. PEPCO claims that jts use of slotted manhole covers js reasonable because it prevents
the accumnulation and 1gnition of combustible gases or minimizes the impact of manhole. PEPCO
maintzing that it will track the effect of dirt, debris, and other materials on its underground facilities
over time as part of its ongoing wrend analysis.* PEPCO further asserts that in calendar year 2001,
PEPCO and ABB jointly developed aJoad model for Georgetown, and also purchased the EasyPower

program for modeling the remaining underground network systems. PEPCO states that it will
evaluate Stone & Webster’s recommended modeling schedule

108.  TFinally, PEPCO states that i1 established an internal task force in December 1999 1o
devclop a long-term strategy for the continued use and uliimate replacement of PILC on its
underground primary digtribution system. PEPCO concedes that it has used EPR cable in the District
of Columbia since the late 1970, but asserts that there are several reasons why EPR could not be

used in certain areas such as Georgelown. PEPCO claims that it has now developed a new splicing
technique that can join PILC and EPR cables.?”

2) Commission Decision

109.  The Commission finds that PEPCO has satisfactorily implemented previous directives
aimed at eliminating the oceurrence of manhole incidents in the District of Columbia. The record is
replete with status reports detailing the specific steps taken by PEPCO 1o address this problem. For
cxample, the expanded manhole inspection program has been fully functional since 2000 and appears
10 be on the right track with the implementation of Stane & Webster’s recommended enhéencements.
PEPCO bas met the goal of 10,000 inspections per year, and the results have initiated proactive
repairs and maintenance. With regard 10 slotted manhole covers, Stone & Webster examined the
reasonsbleness of this decision and concluded 1hat, bascd on the avajlable data, PEPCO has followed
a rcasonable course of action. We sgree with, and therehy adopt, Stone & Webster’s finding
regarding PEPCO’s manhole inspection program. We direet PEPCO, mareover, to carefully monitor
debris accumulation and conditions in manheoles with slotted covers while it carries out jts

b PEPCO’s Brief at 13-14.

244

Id. at 14-16.

248 Jd. a1 16-18.

a6 Jd. a1 18-19.

247

I al 19-21.
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inspections.

110.  Caopsistent with Stone & Webster’s recommendation, PEPCO has developed a load
modcl to model the networks i Georgetown. PEPCO has also used the EasyPower Program for
many months now. However, the current status of the secondary network Joad modeling is unclear
because PEPCO has not been required to submit a periedic status report. Therefore, the Commission
directs PEPCO 10 include the status of the load modeling effort in each of the forthcoming quarterly
reports. The status report should list the specific sct of secondary networks that have been completed,
the set of networks where the modeling is in progress, a summary of the results, and the list of
correctjve actions planned and taken based upon the results.

111, PEPCO also established a PILC task force to develap a Jong-term strategy for the
continued use, and ultimate replacement of PILC in its underground primary cable systemn. PEPCQ
also established a failure analysis group. PEPCO represents that it has conducted failure analyses of
all major sysiems events and cther significant events in an cfforts to determine the cause of equipment
failures.” The Commission directs PEPCO 10 file a report that summarizes the results of the Tajlure
analyses conducted for calendar year 2002, 30 days from the issuance date of this Report and Order,
and subsequently, to f1le an annual seport on the results of the failure analysis group,

112, We also find that FEPCO continuces to spprise the Conunission of the impact of its
remedial strategies as required by our orders. PEPCO’s calendar year 2002 marnhole report provided
information demonstrating that it had implemented all of ABB*s recommendations, a progress report
on EPR cable installation, and a guarterly report on manhele inspections.™ During 2002, there were a
1otal of 39 reporiable manhole events in the District of Columbia, compared 1o 62 events recorded in
calendar year 2001.%! PEPCOQ also reported that it had performed a total of 31,185 manhole
inspections through 2002.% 1n it mest recent quarterly report, PEPCQ indicates that its PILC task
ferce had comipleted its EPR cable strategy, and that based on an anticipated Jead-time of six months
Tor cable acquisition, the target date for full integration of the EPR cable has been set for May 2003 .23
PEPCQ is to include its final report on the EPR replacement program in the first quarter 2003 report

e PEPCO represents that, of the 43 nerwerks within the Distnct of Columbia, it has comipleted modeling of 12

fecder groups from six different substations and that input of equipment configurations to the model has been completed
for 28 nerwork feeder groups. 2002 Manhele Report at 7,

10 2002 Annual Manhole Report at 3.

= See 2002 Manhole Report at 1.

23 1d

= {d at 2.

= See Formal Case No. 991, In the Marnier of the Investigation into Explosions Occurring In or Around the

Underground Distribution Sysiems of the Potomac Electric Power Company, Fourth Quarter 2002 Staius Report of
FEPCO in Response 1o Commission Order No. 12306, filed Apnl 16, 2003, at 4.
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to the FIWG. The culmination of these initiatives and the record 1aken as a whole demonstrate that
PEPCQ 15 committed 1o providing safe and relizble electric service to its District customers.

C. Issue 3: What is the condition of PEPCQO?s underground distribution svsiem
compared to industry standards and other objective criteria?

1 Parties® Positions

113, OPCcriticizes PEPCO's histonie operating and planning protocols and believes that the
conditicn of pertiens of PEPCO’s underground system can and should be significantly improved.
OPC concedes, however, that PEPCO's most recem remnediation actions are a marked improvement,
PEPCO cites several references, such as the respective ABB and Stone &Websler reports, in
supporting its position that PEPCO is above average, when compared to the electric industry as a
whole, in how it designs, builds, and maintains its electrical distribution system.*

2) Commission Decision

114, The record supports the conclusion that PEPCO’s planning, design, construction,
operation, and mainienance of its systems are as good as and, in some respects, betier than industry
practices as evidenced by the findings in the ABR and $tone & Webster reports.” The Commission
finds that, with the exception of load-flow modeling, PEPCO has penerally taken adequate remedia)
measures 10 address and mitigate the District’s manhole situation. Stone & Webster's review found,
and we agree, thal the integnity of major components of the underground systern 18 acceplable with the
exception of sections i the Georgetown area, which are crowded and overloaded. However, the
current condition of PEPCO’s underground system, on a cable-by-cable basis, will not be known unti]
the lcad-flow modeling is complete. The Comrnission has already directed PEPCO to file a detailed
report of {ts modeling efforts and the results, within 30 days from the issuance of this report.”™

D. Tssue 4;: Whal isthe capabilitv of the primary and secondary network svsiem to
carrv peak load durine normal and contineency situations?

1) Parties® Positions

115.  While primary and secondary netwaork systems appear capable of carrying peak loads
in normal and contingency situations, OPC asserts that the record is clear that in some District areas

OPC’s Brief at 17-18.

s PEFCO s Brief a1 21-23.

e ABB Study at 2-3; $&W’s Report at 5354,

7 See supra | 58.
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peak Joad capahility is not adequate.™ OPC attributes this to inadequacies in PEPCO's long-term
averall stratcgic planning process.™  QOPC contends that PEPCOQ now acknowledges this and

secendary netwaork Joad modeling, inspections, and GIS implementation should significanily improve
PEPCOQ's capabilities.*®

116.  PEPCO states that its system planning organization applies detailed planning criteria to
PEPCO’s transmission and distribution (primary and secondary) systems to establish maximum
loading on cach circuit and piece of equipment, as well as 1o set the allowed operating contingencies
during emergencies.®  PEPCO asserts, therefore, that the primary system’s ability to carry peak
loads, during normal and contingency conditions, cannot be questioned.™ PEPCO acknowledges that
it is installing additional secondary cables in Georgelown 1o correct patential base case peak load
overload conditions and that the Georgetown Project will correct peak overload conditions.® PEPCO
also maintains that OPC's criticism for not having a network sysiem load mode] priar 10 2000 is

without merit and that it acled reasonably in searching for, and ulimately sclecting, the EasyPower
load model program.®

2) Commission Decision

117. The recerd remains incomplete in determining the capability of PEPCO’s primary and
secondary netwark system 1o carry peak lead during normal and contingency situations. Reiterating
Stone & Webster's findings, the real capability of PEPCO's underground system will not be known
until the load-flaw modeling is complete. Although we find that the primary and secondary systems
have been designed according to sound engineering praciices, PEPCO’s actual in service capability is
determined either by actual performance or by lead-flow modeling. Until the load-flow modeling is
complete, the network systems’ capability will be determined either through the inspection of
PEPCO’s facihities or by the absence, or minimal occurrences of, failurcs and other manhole events.

In Georgetown, the capability to handle first contingency peak overload conditions will not be
available until the construction 15 cemplete.

1 QPC's Brief at 18,

= Id.

w0 Jd at 19,

% PEPCQ’s Brief a1 23.

8l PEPCO’s Reply Brief at 22.

6 2002 Annuzl Report at 6.

164

7d. at 23,
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E. 1ssue 5: What is ihe current siatus of the Georcelown Project, including its

expected impact on manhole incidents?

1) Parties’ Positions

118. OPC clayms there is insufficient critical information in the record, such as a capital
budget and detailed design drawings 1o make conclusions with respect 10 the current status of the
Georgetown Project” However, it concedes that, at Teast hypothetically, it expects a significant
improvement in relisbility as a result of the Georgetown Project, if PEPCO designs and installs anew
distribution system that is properly structured to meet loads with ample room for expansion.?

119.  PEPCO states it has filed a detailed description of the Georgetown modernization
projeet in response 1o Commission Order No. 12036.%7 PEPCO ariculates its reasons for the
modernization projeet including the fact that the Georgetown area has experienced two percent higher
growih than the system average. Moreover, it alleges that the distribution system in Georgetown is
fully used and new facilities are required 1o support additional growth.?*

2) Commission Decision

120.  Again, the Commission concludes that PEPCO has fully informed the Commission as
1o the status of the Georgelown modernization project. The Georgetown project is a major cable
replacement and upgrade of PEPCO’s disuibution system. PEPCQ’s reports show that it s using the
latest inductry standards for manhole size, separation of primary and secondary systems, newer
matenials (e.g., EPR ceble systems, PVC ducts, and URD techmologies), and improved cable ratings.
We zlso conclude that the project will eliminate the crowded manholes, separate primary fTom
secandary cable circuits, thus reducing the probability of a secondary cable failure propagating into a
primary circuit failure, reduce temperature buildup and improve heat dissipation, and make repairs
casier in the event of future fajlures. PEPCO represents that based on ABB’s load model, it was able
to1dentify areas of the Georgetown nerwork that projected overloading under peak conditions and that
it 100k corrective action 1o provide cable capacity to eliminate the overload conditions with all six of
the 13KV eireuits in service in Georgetown,” We will continue to monitor construction progress in
Georgetown. Accordingly, PEPCO is 1o submit quarterly progress reports on the Georgetown project

268 OPC’s Brief a1 19

264 Id
i FEPCOs Brief at 24.
268 1d
263 S&W's Repoert at 25,

0

2002 Manhale Report at 6.
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to the PTWG.

F. Issue 6: Is the Georgetgwn Project adequate for PEPCO’s undereround system
to achicve standards for quality of service both within the taroet area. as well as
nuiside of the tarcel area in Georeelown. and in the rest of the District of
Columbia?

1) Parties’ Positions

121.

OPC reiteraies 11s cemention that it has not been provided access 1o detailed plans for
any phase of the Georgetown project and, therefore, the record is incomplete as to this issue?”

Additionally, OPC is not aware of any specific benchmarks established by PEPCO for standards of
quality inside or outside the Georgetown target area ™™

122, PEPCO, citing the testimony of its witnesses Sim and Gausman, asserts that the
Georgetown project will address the previously identified causes of the events in Georgetown "
PEPCO also claims that its reliability pragrams extend 1o all areas of' the District of Columbia and that
it will use the same tcchniques that it used in Georgelown 1o determine whether infrastructure changes
are pecessary in areas outside of Geargetown.”™ PEPCO reiterates jts contention that it has provided
substantial infarmation concerning the Georgetown project as well as other infrastructure projects in
its Comprehensive Plan.  Further, in compliance with Order No. 12339, PEPCO alleges that it
continues its research, discussion, and review of criteria and measures to identify and assess

distribution productivity improvement projects, such as the Georgetown project, and that it reports its
findings 1o PIWG, as directed by the Commission.”™

2) Commission Decision

123. We are of the opinion that the Georgetown Project addresses the conditions found in
the Georgelown area, and thereby should reduce the number of manhole events, PEPCQ is directed to
cantinue 1o waork with the PTWG 10 establish systems reliability indices and determine if it is useful to
report these indices for the Distriet of Columbia only, rather thap for the entire PEPCQ system. The
Commission finds that the application of the same techniques used in Georgetown, as proposed by
PEPCO, will assist in determining whether infrastructure changes are necessary outside of

m OPC's Brief at 20.

1l id

m FEPCO's Brief a1 25-26,
74 jd.

PEPCO’s Reply Bricl at 26,
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Georgetown.

G. Tssue 7: Da PEPCOs desion. construclion. operation and mainienance plans and

praciices conform with prudent utility practice and its oblieation under D.C.
Code §34-11017

1) I'artics® Positions:

124.  OPC alleges that many of PEPCO’s former practices did not conform to prudent utility
obligations as required by Section 34-1101 of the D.C. Code. OPC believes that PEPCO’s new
practices are more Jikely 1o conform to prudent utility practice depending on how PEPCO implements
i1s plans and procedures aver time.”” However, OPC disagrees that the replacement of solid manhole
covers with slotted covers meets the D.C. Code’s requirement of prudent utility practices, arguing that
{he slotted covers may incrcase manhole incidents and pose a potential security threat.”™

125, PEPCO, agzain relying on ithe testimony of wimesses Sim and Gausmean from the
November 2001 hearings, avers that its design, construction, operation and maintenance plans, and
practices conform to, or exceed, prudent industry practice as wel] as the obligations under Section 34-
1101 of the D.C. Code.™ PEPCO cites to the ABB and Stone & Webster findings that PEPCO is
sbove average when compared with other utilities, as evidence that 1t conforms to prudent utility

practice and its obligations under the D.C. Code. PEPCQ asserts that, in {act, in several respects, its
practices exceed industry standards.*®

2) Commission Decision

126,  We conclude that PEPCO’s planning, design, construction, operation and maintenance
of its underground systems meet the requirements of Section 34-110]1 of the D.C. Code. We affirm,
and adopt as our own, Stone & Webster’s finding that the integrity of major components of the
underground system is acceptable with the exception of sections of the Georgetown area®® This
finding generally considers the engineering design, construction, materials, operation, maintenance,
and inspection practices used by PEPCO during the investigation. However, they do not include an
examination of actual loading on facilities and equipment during normal or single contingency

e PEPCO represents that it has developed en enhanced secondary load modeling capability to perform analyses of
the networks outside of Georgetown 10 assure that 21l networks meet current design, and 10 cvaluate the heating cffects due
1o variqus cable and conduit arrangements and materisls, See 2002 Annual Report at 6.

271

CPC's Brief a1 21.

™l

7 PEPCO’s Brief at 27.

w0 PEPCO's Reply Brief at 27.

28 S&W’s Report, § 5.
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conditions because PEPCO has not yet completed development of the Joad-flow models needed to
perform this analysis.

VIIL. CONCLUSION

127. Upon review of the entire record before us, the Commission concludes that
overloading 1s and remains a primary {zctor in cable and splice failures, which may ultimately lead to
manhele smcking, fircs, and explosions. In this regard, we adapt the findings of our consultant, Stone
& Webster, and nate that both PEPCO™ and OPC* generally agree that overloading is a primary
factor in manhole cxplosions.”™ The record developed in this proceeding clearly demonstrates that the
pessibility of these events cannot be completely eliminated™ OPC urges the Commission to
conclude that PEPCO’s operating and planning procedures prior to the commencement of this case,
were not sufficient to ensure safe and reliable electric service in the District.™ Further, OPC requests
that we deiermine that PEPCO did not do all that 11 could 1o plan and maintain its underground
distribution sysiems within the constructs of prudent utility practice.™ We disagree with OPC in light
of the findings made by both ABB and Stone & Webster that PEPCO’s planning, design,
construction, operation and mainténance of it systems are as good as and, in some respects, betler
than industry practices.™ The Commission is persuaded by these findings that came from two
separale sources and were not contradicted by any of the parties parlicipating in this proceeding. The
record 1s clear that PEPCO has taken, and continues to take, appropriate steps to cnsure safe and
reliable electric service to its District of Columbia customers.

128, Notwithstanding the above conclusion, the Commission agrees with OPC that the
Comrmission must continue to scrytinize PEPCQ’s practices through periodic reporting requirernents
and by continuing to review any modifications to planning and operating protocols. To this end,
PEPCO is directed 10 prepare a plan for implementing all the remedial and investigative actjons
mandated by the Comunission, as a result of this investipation, as well as those undertaken by
PEPCO’s own initiative. The plan should contain, among other things, targct dates for completing the
remedial or investigative actions, reporting requirements for documenting and reporting the progress

of implementing the plan, and methods for evaluating the impact of the remedial actions and the
results of the mvestigative actions.

e See supra ¥ 40

™ See supra § 43.

e S&W*s Repart 17-20.
i See PEPCO'S Brief a1 7.
e OFC’s Brief at 22.

7 id.

28%

S&W’s Report at 7-8.




Order No. 12735 Page 32

129. Moreoner, to Tacilitate our continuing oversight responsibility, the Commission will
use the PTWG as its on-going monitoring and oversight system 10 assure that the remedial actions are
implementcd in a timely manner. We also conclude that PEPCO has made a significant effort in
preparing its Comprehensive Plan. The plan addresses the transmission systern and overhead portions
of the distribution system, as well as the District underground distnbution system. Although

PEPCOQ’s plan is broader than the issues specifically under consideration in this case, we will require
PEPCQ 1o provide the additicnal information, as cutlined above in paragraph 94,

130. In connection with future filings, PEPCO shall provide the parties notice of all
subsequent filings 1o facilitate the Commission’s review of PEPCO’s compliance with the
Commission’s directives, and azsessment of PEPCO’s implementation of remedial steps outlined in
this Reporl and Order. Finally, we emphasize that the Commission will not hesitate 10 use its

enforcement authority 1o ensure that PEPCO’s electrical services are provided in a manner that is
consisient with Comimission Orders and as required by law.™

269 See D.C. Code, 2001 £d. §§ 34-301(2) and 34-1103.
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THEREFORE, IT IS HEREBY ORDERED THAT:

131, PEPCO shall continue to comply with the Commission’s earlier directives as outlined
in Section IV of this Report and Order, and PEPCO shall prepare a plan for implementing all the
remedial and investigative actions mandated by the Cammission, as a result of this investigation, as
well as those underteken by PEPCO’s own initiative. The plan should contain, among other things,
target dates for completing the remedial or investigative actions, reporling requirements for

documenting and reporting the progress of implementing the plan, and methods for evaluating the
impact of the remedial actions and the results of the investigative actions;

132,

PEPCO shall implement S&W’s rccommendations as directed in this Report and
Order;

133, PEPCOQ shall carefully monitor debris accumulation and conditions in manholes with
slotled covers, when responding to manhole incidents and during scheduled manhole inspections, and
repart its findings in its quarterly reports on manhole inspections and manhole incidents;

134.  PEPCO shall continue its current pace of GIS implementation, and submit within tliree
months of the issuance date of this Report and Order, a schedule for on-going and planned
implementation, with major tasks, milestones, expected completion dates, costs, and plans for
financing these programs including proposed amortization periods to the PIWG for review and
tracking. Subsequently, PEPCO should submit quarterly progress reports to the PTWG:

135, PEPCO shall include light load (overvoltage) cases in its analytical modeling of its

networks so as 1o determine the role, if any, of overvoltage in cable failures and resultant manhole
incidents;

136.  PEPCO shall file the status apd quarterly reports on network Joad modeling with the
PIWG as set fosth in paragraph 58. The report shall list the specific set of sccondary networks that
have been completed, the set of networks where the modcling is in progress, a summary of the results,
and the list of corrective actions planned and taken based upon the results;

137.  In addition to submitting the results of the modeling ofthe Georgetown Project Design

to the PIWG for review, PEPCO shall submit quarterly progress reports on the Georgetown Project to
the PIWG;

138, PEPCO shall file a report that summarizes the results of the failure analyses conducted
for calendar year 2002, 30 days from the issuance date of this Report and Order, and subsequently, to
file an annual report on the rcsults of the failure analysis group to the PIWG:;
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139, PEPCO shall {ile the additional information not included in its expurpated

comprehensive plan as outlined below, within three months of the issuance date of this Report and
Order:

(a) Customer growth projections by Distiiet of Columbia wards
(including histonical comparisons);

(b) Load growth projections encompassing commercial and
residential development by District of Columbia wards
(including historical comparisons);

(c) Listing of underground distribution projects, such as the
Adams-Morgan neighborhood project (including budgets,
tume schedules, and expected benefits) by secondary vs.

primary sysiem by District of Columbia wards affected, but
not specific locations;

(d}  Listing of power delivery information system projects with
implementation schedules, annual costs, and milestones;

(e) Listing of new technology mvestigations with decisions,
annual costs, and implementation schedules;

(f) Targeted  relability  indices  (including  historical
comparnisons); and

(z2)  Manpower forecast for the power delivery organization
(mcluding historical comparisons).

The summary should cover a 10-year planning horizen while historical comparisons should provide at
least five years of history.

140.  PEPCO shall file an updated Comprehensive Plan annually with the Commission by
February 15™ of cach year. The updated Plan shall contain, among other things, the progress of
implementaticen during a preceding year, and amendments for subsequent years. This filing should be
incerporaled mto the Productivity Improvement Plan (“PI1P”) annual filing in Formal Case No. 766,
which is also required on February 15" of each year. In addition, PEPCO should file quarterly
progress reports on the Plan implementation with the PIWG.

141.  PEPCOis to develop a work force staffing analysis that includes a projection of work
force requirements in the near term (over the next six months), mid-term (over the next six 10 18
months), and long-term (18 menths and beyond) from the date of issuance of this Report and Order,
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as well as a hiring plan for meeting the projected staffing necds. PEPCO’s proposal is to be submitted
to the PTWG for its review within three months from the issuance date of this Report and Order; 2nd

142, PEPCO1s directed to work with the PTWG 10 develop target system reliability indices
for the District of Calumbia, only,
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