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PUBLIC SERVICE COMMISSION PR LRt
OF THE DISTRICT OF COLUMBIA )

IN THE MATTER OF

The Investigation of the Formal Case No. 1026
Feasibility of Removing Pre-existing
Aboveground Utility Lines and Cables,
and Relocating Them Underground

in the District of Columbia

REPORT OF
POTOMAC ELECTRIC POWER COMPANY
IN RESPONSE TO COMMISSION ORDER NO. 14209

On June 5, 2006, Potomac Electric Power Company
(Pepco; Company) filed its Report on the Feasibility of
Undergrounding Pre-existing Aboveground Utility Lines and
Cables in Selected Areas in the District of Columbia (2006
Undergrounding Study; Report) in response to District of
Columbia Public Service Commission (Commission) Order No. 13831
issued in Formal Case No. 1026 and Order No. 13877 issued in
Formal Case No. 766. With the issuance of Order No. 13976 on
June 15, 2006, the Commission invited interested parties to
submit comments regarding Pepco’s 2006 Undergrounding Report.
Comments were received, and as a result, Order No. 14209 was
issued on February 12, 2007. On page 11 of the Order No. 14209,
paragraph 29, the Commission ordered:

29. wWithin 60 days of the date of the Order, Pepco
is directed to submit a new filing addressing




whether converting its overhead lines to an
underground system in communities and
neighborhoods susceptible to power outages would
lead to better, more reliable, and less outage-
prone electric service than what exists in those
areas at this time.

On April 11, 2007, the Company filed a Motion for
Enlargement of Time from April 13, 2007 to April 27, 2007 in
which to file its response to the Commission's Order. By Order
No. 14263, 1issued April 23, 2007, the Commission granted

Pepco’s Motion.

Backg;ound

Paragraphs 2 through 5 of Order No. 14209, at 1, 2
and 3, provide the background for the Commission’s directive.
In addition, the scope of the Commission’s directive is defined
on page 10, paragraph 24 of Order No. 14209, which states:

24 . Pepco may not know to an absolute certainty
whether an underground system in outage-prone
communities and neighborhoods would lead to more
reliable electric service, or it may believe its
conclusions to be too speculative to be useful.
However, in order to supplement the record and
aid us 1in our deliberation, we shall request
that Pepco provide us with a direct and candid a
response to this question. Therefore, we direct
Pepco to revisit 1its most recent study and
address 1in a new filing whether converting its
overhead lines to an underground system in
outage-prone areas of the District would lead to
better and more reliable electric service than
what exists in those areas at this time.




Discussion

As recognized by the Commission, by no means can
Pepco respornd to the Commission’s question with absolute
certainty. However, the Company has performed an analysis that
should assist the Commission. Pepco first reviewed the data for
the Least Performing Feeders in the District of Columbia during
the past three reporting years, 2005 through 2007. The Company
then narrowed its focus to the feeders 1listed in the 2006
Undergrounding Study and performed an analysis as diécussed in
the “Analysis” section of this filing.

Data Overview - Least Performing Feeders in the District of

Columbia During the Past Three Years (Reporting Years 2005 -

2007)

For reporting years 2005 through 2007, two (2), three
(3), and four (4) feeders respectively, of the top five (5)
feeders for each vyear (15 in total), have been 1located
completely underground. Further, one (1) additional feeder in

the top five is predominantly located underground (89% UG / 11%
OH) . See Attachment No. 1. The data clearly illustrate that
simply having an entirely underground system in various

locations within the District does not prevent the Company from

experiencing reliability issues.




Analysis

The Company began its analysis by selecting five (5)
feeders from the Report which met the following criteria:
(1) The feeder system must be at least 85% overhead; (2) more
than 160 customers are served per. feeder; and (3) the
construction design for the feeders is that of a radial system.
Based on these criteria, the selected feeders were Feeder

14007, Feeder 14014, Feeder 14017, Feeder 14200 and Feeder

15021.

Pepco then considered feeders from its entire system
that (1) are located completely (100%) underground, (2) are
radial feeders, (3) are not listed as “Least Reliable Feeders”

for reporting years 2005 through 2007, and (4) have similar
characteristics as the five feeders selected from the Report,
such as number of customers served and total feeder mileage.
Once again, five feeders were selected based on these criteria.
The selected feeders were Feeder 14001, Feeder 14382, Feeder
14732, Feeder 15206 and Feeder 15997. See Attachment No. 2.
Next, a feeder performance comparison analysis was
developed for these ten (10) feeders. The objective of the
comparative analysis was to project the outcome of converting
the overhead feeders to wunderground although, as stated
previously, there can be no guarantee that the “projected”

results will in fact materialize. The results show that if the




five District of Columbia feeder systems that were selected
from the Report were relocated underground, one might expect on
average a 48% reduction in the number of outages overall (60
fewer outages), or on average 12 fewer outages per feeder.
Under this concededly “stacked deck” analysis, this would
result in an improvement in reliability for the five selected
feeders if converted to underground.» See Attachment No. 2. It
should however be noted that although the results show a
decrease in the projected outage duration, typically; the time
it takes to restore service to underground feeders increases as
a result of locating faults, excavating, etc. The causes of
underground-related outages that may occur as a result of the
conversion include but are not limited to equipment failures.

Using the “Total Cost” figures contained on page 19
in the Report, the approximate costs to underground the
selected feeders would be:

Feeder 14007

$108 million

Feeder 14014

$104 million

Feeder 14017

$53 million

Feeder 14200

$19 million

Feeder 15021 $108 million
Based on the results of the analysis, costs range from $4

million to $5 million to reduce each outage for the feeders

selected for undergrounding. See Attachment 2.




Conclusion

In addressing the Commission’s question of whether
converting 1its overhead lines to an underground system 1in
communities and neighborhoods susceptible to power outages
would lead to better, more reliable, and less outage-prone
electric service than what exists in those areas at this time,
this analysis shows that such a conversion could lead to less
outage-prone electric service. However, as shown in this
filing, simply having an entirely underground system in various
locations within the District of Columbia does not make the
underground system impervious from experiencing reliability
issues.

The Company has also shown that the estimated costs
to convert existing overhead electric service to underground
are sufficiently high that wholesale undergrounding is not
considered to be economically feasible. Specific, limited
areas may be candidates for partial undergrounding where other
methods fail to achieve the desired results.

Respectfully submitted,

POTOMAC ELECTRIC POWER COMPANY
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Y paul H. Harrimgton
Associate General Counsel




Deborah M. Royster, D.C. Bar No. 359087
Paul H. Harrington, D.C. Bar No. 091603
Keith Townsend, D.C. Bar No. 393292

701 Ninth Street, N.W.

Suite 1100

Washington, D.C. 20068

(202) 872-2890

Of Counsel For Potomac Electric Power Company

Washington, D.C.
April 27, 2007

CERTIFICATE OF SERVICE

I hereby certify that a copy of the foregoing Report Of
Potomac Electric Power Company In Response To Commission Order
No. 14209 was served, this 27" day of Aapril, 2007, on all
parties in Formal Case No. 1026 by hand or first class mail,
postage prepaid.

_Z&W /%W\%ZZ\/

“Paul H. Harring&dn
Of Counsel For
Potomac Electric Power Company



20/92/€ :pasedald sreq

‘997 "ON D4 Ul UOISSILIWOY 3IIAIDS JiGNd eIqUIN|oY JO 1D1)SIQ aYl WM pajy spoday pejepliosuo)d L00Z PUe 900Z ‘S00Z 89S
"IS1 SIapaa4 a|qel|ay Jsea] sieak aauy) ysed ay) wouy ase sBunjues eAljdeadsal 118y} pue siepeaq e

%82 %L 006¥L Gl %E %16 viovk  Gi %22 %8L 89/l Gl
%Ze %8. 891 ¥l %L1 %P8 6051 ¥l %ZS %8Y vyl vl
%L1 %68 98Pl €l %L %P6 Lo €L %G6 %G 20.G1 el
%L1 %ES 69/PL 2L %6G %lp czovy 2L %G1 %G8 19¥ 4}
%8P %S zZ8 L %G1 %G8 2L1G1 b %0Y %09 LLLGL Ll
%001 %0 10250 OL %G %56 rAT4 oL %9. %¥Z 102G oL
%EL %8 vl 6 %22 %8 014 6 %8 %26 120G} 6
%001 %0 8g8/vL 8 %1 %66 (Xer4 8 %ZE %89 16161 8
%el %88 10,51 L %86 %Z €051 L %L %EB L00vL l
%86 %Z ySopL 9 %8Y %25 90J¥L 9 %01 %06 LO8SL 9
%001 %0 1z G %6€ %19 €106k G %Y %6G 910Gl G
%001 %0 AW N %001 %0 0 v %E %16 600G1 v
%001 %0 98/l € %001 %0 v0ZSL € %2l %88 Z1L0G1 €
%001 %0 geesL 2 %00l %0 6zl 2 %001 %0 2961 4
%EE %20 16151 I %68 %L o p00PL ) %001 %0 8Lyl L )
5N HO T~ JequinN _ Buuey 9N HO JaquNN_ BuuBy an HO JaquInN BuUEY
hmnmmu_ ._mvmm...* ‘_mnmmn_
1002 8002 caoz

(on) punoiBiapun sA (HO) peaysarQ
/e 1002 - S00Z si19pad ajgeljay 1sea’
Auedw o) 1amod 213993 sewojod

eiquinjo? Jo J9UIsi 8y} ul punosBiapun wayj Bunesojay pue ‘sajqen pue saui] AHmN
L "ON juswyoeny punoiBaroqy Bunsixa-aid Buinoway jo Ajigisead ay) Jo uonebnsaaul ay) jo Jayely ey} U ‘9zt "ON 4




FC No. 1026, In the Matter of the Investigation of the Feasibility of Removing Pre-Existing
Aboveground Utility Lines and Cables, and Relocating them Underground in the District of
Columbia

Attachment No. 2 — Undergrounding Analysis

Underground Conversion of Selected Feeders

Five feeders were selected from the June 3, 2006 Report (Report) — 13™ & Irving Substation 133
that had the following characteristics:

1. Construction is more than 85% overhead;
2. More than 160 customers are served per feeder; and
3. The construction design for the feeders is that of a radial system.

Table 1: Five Feeders Selected From the June S, 2026 Report

iflesge Vo | & | % ] e |
14007 9.98 9.28 0.70 93% 7% 1 1,629 47 2.56 275 108
14014 10.01 9.72 0.29 97% 3% 1,493 29 2.39 902 378
14017 4.02 3.75 0.27 93% | 7% 914 16 1.82 347 191
14200 2.83 2.52 0.31 89% | 11% 182 5 0.16 348 2,111
15021 7.40 6.71 0.69 9N% | 9% 2,028 29 2.34 214 92
Group Avg 6.85 6.40 0.45 93% 6.6% 1,249 25 227 418 184

a/ Not all customers experienced all outages.

In addition to selecting five overhead feeders to convert to underground, five feeders were selected
| to conduct an underground construction comparison analysis. For this analysis, all of Pepco’s
| distribution feeders were taken into consideration in which only 49 feeders, met the requirement
based on the 100% underground design. Of the 49 feeders, five feeders were chosen for the
| Overhead (OH) to Underground (UG) performance comparison. The selection criteria are
summarized below.

Selected Feeders for Underground Comparison

Five feeders were selected from the Pepoo distribution system to compare with the five feeders
selected from the Report. The criteria for selection were as follows:

1. Construction is 100% underground;
2. The construction design for the feeders is that of a radial system;

3. The feeder was not listed as a “Least Reliable Feeder”' for reporting years 2005 through
2007.

4. Similar feeder mileage as the five underground conversion feeders selected from the Report;
and

LFC No. 766, In the Matter of the Commission’s Fuel Adjustment Clause Audit and Review Program, 2005, 2006 and
2007 Consolidated Reports filed with the Commission on Mazch 1, 2005, March 1, 2006 and February 15, 2007
respectively.
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FC No. 1026, In the Matter of the Investigation of the Feasibility of Removing Pre-Existing
Aboveground Utility Lines and Cables, and Relocating them Underground in the District of
Columbia

Attachment No. 2 — Undergrounding Analysis

5. Similar number of customers served as the five underground conversion feeders selected
from the Report.

Feeders 15206, 14001, 14382, 15997 and 14732 were selected based on the criteria.

15206 7.60 0.00 . 0% 100% 1,982 18 0.82 528 844

14001 8.29 0.00 , 0% 100% 1,563 32 1.66 382 230
14382 8.87 0.00 . 0% 100% 493 4 0.55 321 584
15997 277 0.00 . 0% 100% 579 5 0.21 19 89
14732 8.09 0.00 . 0% 100% 2,581 7 0.11 53 496
Group Avg 712 0.00 . 0% 100% 1,438 13 0.68 271 399

a/ Not all customers experienced all outages.

A feeder performance comparison analysis was conducted for the five feeders selected from the
Report and the five feeders selected based on specified criteria. The objective of the comparison
analysis was to project the outcome of converting the overhead feeders to underground.
Comparison Methodology:

Performance Comparison Analysis

1. Feeders: 14007, 14014, 14017, 14200 and 15021 (selected feeders), indices were calculated
only for the overhead portions of each feeder. The statistical average was calculated for each
feeder.

Note — The calculation included major event days.

2. Feeders: 15206, 14001, 14382, 15997 and 14732 (comparison feeders), indices were
calculated. The statistical average was calculated for each feeder.
Note — The calculation included major event days.

Table 3: OIE to UG Conversion - Impacts on Reliability

e

14007 15206 73% 2% -116%
14014 14001 72% 70% -5%
14017 14382 3% 22% -109%
14200 15997 -312% 22% 81%
15021 14732 71% -27% -336%
Difference Average 70% 35% -116%

An estimated 70% average decrease (improvement) in outage frequency (SAIFI) and a 35% average
decrease (improvement) in outage duration (SAIDI), including Major Event Days (storm days and
non-storm days included), will be achieved as a group, if the feeders are converted to underground.
This will result in an improvement in reliability for the five selected feeders if converted to

Page 2 of 4



FC No. 1026, In the Matter of the Investigation of the Feasibility of Removing Pre-Existing

Aboveground Utility Lines and Cables, and Relocating them Underground in the District of
Columbia

Attachment No. 2 — Undergrounding Analysis
underground. Note that although the results show a decrease in the projected outage duration,

typically, the time it takes to restore service to underground feeders increases as a result of locating
faults, excavating, etc.

The actual outage reduction impact is shown in Table 4. If the five feeders selected from the Report
were converted to underground, a 48% reduction in the number of outages overall (60 fewer
outages) or on average, 12 fewer outages per feeder is projected.

Table 4: Impact of Undergroundiag on Qutage Occurrences

14007 47

14014 29 14001 32 3 -10%

14017 16 14382 4 12 75%

14200 5 15997 5 0 0%

15021 29 14732 7 22 76%

Total 126 Total 66 60 48%
Average 25 Average 13 12 48%

a/ MEDs Inclusive

The causes of underground-related outages that may occur as a result of the conversion include but
are not limited to equipment failures and vandalism.

Conclusion

Based on the results of this analysis, it appears that an estimated 70% average decrease
(improvement) in SAIFI and a 35% average decrease (improvement) in SAIDI, including Major
Event Days (storm days and non-storm days included), will be achieved as a group, if the feeders
are converted to underground. This will result in an improvement in reliability for the five selected
feeders if converted to underground. However, note that although the results show a decrease in the
projected outage duration, typically, the time it takes to restore service to underground feeders
increases as a result of locating faults, excavating, etc. If the five feeders selected from the Report

were converted to underground, a 48% reduction in the number of outages or 12 fewer outages on
average per feeder is projected.

The outage reduction costs per feeder selected for undergrounding are shown in Table 5. The costs
range from $4 million to $5 million per outage reduced.
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FC No. 1026, In the Matter of the Investigation of the Feasibility of Removing Pre-Existing
Aboveground Utility Lines and Cables, and Relocating them Underground in the District of
Columbia

Attachment No. 2 — Undergrounding Analysis

Table 5: Outage Reduction Costs

14007 108 29 4
14014 104 -3 NA b/
14017 53 12 4
14200 19 0 NA </
15021 108 22 S5

a/ "Total Cost" figures contained on page 19 in the June 5, 2006 Report.
b/ The number of outages is projected to increase for this feeder.
¢/ The number of outages is projected to remain unchanged for this feeder.

Pepco hopes that this analysis will assist the Commission in its deliberation on the matter of
undergrounding in the District of Columbia.
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