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BEFORE
PUBI,IC SERVTCE

OF THE DTSTRICT
i l'.l

IN TIIE MATITER OF

The fawestigation of the
Feasibility of Removing Pre-existing
Aboveground Utility Lines and Cables,
and Relocating Them Underground
in tlre District of Columbia

Formal Case No.

REPORT OF
POTOMAC EIJECTRIC POWER COI{PAIIY

IN RESPONSE TO COMMISSION ORDER NO. T42O9

On 'June 5,  2006,  Potomac Elect r ic  Power Company

(Pepco; Company) f i led i ts Report on the Feasibi l i ty of

Undergrounding Pre-existing Aboveground Utility Lines and

Cablee in Selected Areas in the Distr ict of Colurnbia (2006

Undergrounding Study; Report) in response to Distr ict of

Columbia Fubl ic  Serv ice Commiss ion (Commiss ion)  Order  No.  1-3831-

issued in Formal Case No. 1026 and Order No. L3877 i-ssued i-n

Formal  Case No.  766.  Wi th the issuance of  Order  No.  L3976 on

June 15,  2006,  the Commiss ion inv i ted in terested par t ies to

submit comments regarding Pepco's 20A6 Undergrounding Report.

Comments were received, and as a result,  Order No. t4209 was

issued on February 12,  2007,  On page 1 i -  o f  the Order  No.  14209,

paragraph 29,  the Commiss ion ordered:

Within 60 days of the date of the order, Pepco
is directed to submit a new fiTing addressing

1026'8*44
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whether convert ing jLs overhead i.rnes to an
underground system in communitjes and
neighborhoods susceptibTe to power outages wouLd
Tead to bet ter ,  more reTiable,  and -?.ess outage-
prone electr ic service than what e><jsts in those
areas at  th is  t ime.

On Apr i l  LL,  2007,  the Company f i led a Mot ion for

Enlargement  of  T ime f rom Apr i l  13,  2007 to Apr i l  27,  2007 in

which to  f i le  i ts  response to the Commiss ion 's  Order .  Bv Order

No.  14263,  issued Apr i l  23,  2007,  the Commiss ion granted

Pepco ' s  Mo t i on .

Background

Paragraphs 2 through 5 of Order No. L4209, dt t ,  2

3,  prov ide the background for  the Commiss ion 's  d i rect ive.

addi t ion,  the scope of  the Commiss ion 's  d i rect ive is  def ined

page 10,  paragraph 24 of  Order  No.  L4209,  which s tates:

24. Pepco may not l<rtow to an abso-?.ute eertainty
whether an underground system in outage-prone
communities and neighborhaods would Tead to more
re l iabTe e lect r ic  serv ice,  or  i t  may beLieve j ts

concLusions to  be too speculat ive to  be usefuT.
However, in order to suppTement the tecord and
aid us in our deLiberation, we sha77 request
that Pepco provide us with a direct and candid a
response to this question. Therefore, we direct
Pepco to revisit  j ts most recent study and
address in a new fiTing whether convert ing j ts

overhead Tines to an underground system in
outage-prone areas of the Distr ict would Tead to
better and more rel iabTe eTectric service than
what exists in those areas at this t ime.

and

In

on



DiEcuEEion

As recognized by the Commission, by no means can

Pepco respond to the Commiss ion 's  quest ion wi th  absolute

certainty. However, the Company has performed an analysis that

should ass is t  the Commiss j -on.  Pepco f i rs t  rev iewed the data for

the Least Performing Feeders in the Distr ict of Columbia during

the past three report ing years , 2005 through 2007. The Company

then narrowed its focus to the feeders l isted in the 2A06

Undergrounding Study and performed an analysis as discussed in

the  "Ana lys i s "  sec t i on  o f  t h i s  f i l i ng .

Data Overnriew - Least Performing Feeders in the District of

Columbia During the Fast Three Years (Reporting Years 2005 -

2007l

Fo r  repo r t i ng  yea rs  2005  th rough  2007 ,  two  (2 ) ,  t h ree

(3 ) ,  and  fou r  (4 )  f eeders  respec t i ve l y ,  o f  t he  top  f i ve  (5 )

feeders for  each year  (15 in  Eota l ) ,  have been located

completely underground. Further, one (1) addit ional feeder in

the top f ive is predominantly located underground (89? UG / t ]-b

OH).  See At tachment  No.  1.  The data c lear ly  i l lus t rate that

simply traving an entirely underground system in various

locations within the Distr ict does not prevent the Company from

exper ienc ing re l iab i l i ty  issues.



AnalyEis

The Company began i ts  analys is  by se lect ing f ive (5)

feeders f rom the Repor t  which met  the fo l lowing cr i ter ia :

(1)  The feeder  system must  be at  least  858 overhead;  (2)  more

than l-60 customers are served per feeder; and (3 ) the

construct ion design for  the feeders is  that  o f  a  rad ia l  system.

Based on these cr i ter ia ,  the se lected feeders were Feeder

1-4007,  Feeder  1,401-4,  Feeder  t40I7,  Feeder  L4200 and Feeder

1_5021 - .

Pepco then considered feeders from its entire system

that  (1)  are located complete ly  (100%) underground,  (2)  are

radia l  feeders,  (3)  are not  l is ted as . .Least  Rel iab le Feeders, ,

for  repor t ing years 2005 through 2007,  and (4)  have s imi lar

character is t ics  as the f ive feeders se lected f rom the Repor t ,

such as number of customers served and total feeder mileage.

Once again,  f ive feeders were se lected based on these cr i ter ia .

The se lected feeders were Feeder  L4OO1, Feeder  L4392,  Feeder

14732,  Feeder  L5206 and Feeder  L5997.  See At tachment  No.  2.

Next, a feeder performance comparison analysis was

developed for  these ten (10)  feeders.  The object ive of  the

comparative analysis was to project the outcome of convert ing

the overhead feeders to underground although, ds stated

previously, there can be no guarantee that the ..pro j  ected,,

resul ts  wi l l  in  fact  mater ia l ize.  The resul ts  show that  i f  the



f ive Dis t r ic t  o f  Columbia feeder  svstems that  were se lected

from the Report were relocated underground, one might expect on

average a 48? reduction in the number of outagies overal l  (60

fewer outages) ,  or  on average t2 fewer outages per  feeder .

Under  th is  concededly  "s tacked deck"  analys is ,  th is  would

result in an irn6>rovement in rel iabi l i ty for the f ive selected

feeders i f  conver ted to  underground.  See At tachment  No.  2.  I t

should however be noted that although the results show a

decrease in  the pro jected outage durat ion,  t1p ica l Iy ,  the t ime

it takes to restore service to underground feeders increases as

a resul t  o f  locat ing fau l ts ,  excavat ing,  e tc .  The causes of

underground-relaLed outages that may occur as a result of the

conversion include but are not l imited to equipment fai lures.

Using the "Tota1 Cost"  f igures conta ined on page 1-9

in the Report, the approximate costs to underground the

selected feeders would be:

Feeder  t4007 -  51-08 mi l l ion

Feeder  t401,4 -  S104 mi l l ion

Feeder  L40L7  -  $53  m i l l i on

Feeder  t4200 -  $19 mi l l ion

Feeder '  1-502L -  $1-08 mi l l ion

Based on the resul ts  of  the analys is ,  costs  range f rom $4

mil l ion to $S rni l l ion to reduce each outage for the feeders

selected f or und.ergrounding. See Attachment 2 .



Conclusio!

In  address ing the Commiss ion 's  guest ion of  whether

converting its overhead Tines to an underground sysLem in

communit jes artd neighborhoods susceptibJe to power outages

would Tead to bet ter ,  more re7iabLe,  and -7.ess outage-prone

eiectr ic service than what exists in those areas at this t ime,

t l t is  analvs is  shows that  such a convers ion could lead to  less

outage-prone e lect r ic  serv ice. However, ds shown in this

f i l ing, simply having an entirely underground system in various

locat ions wi th in  the Dis t r ic t  o f  Columbia does not  make the

underground system impervious from experiencing rel iabi l i ty

i ssues  -

The Conrpany has also shown that the estimated costs

to convert exist ing overhead electr ic service to underground

are suff isiently high that wholesale undergrounding is not

considered to  be economical ly  feas ib le .  Speci f ic ,  l imi ted

areas may be candidates for part ial undergrounding where other

methods fa i l  to  achieve the desi red resul ts .

Respect fu l ly  submit ted,

POTOMAC ELECTRIC POWER COMPAT{Y

Paul  H.  Harr ington
Associate Genera l  Counsel



Deborah  M.  Roys te r ,  D .C .  Ba r
Pau l  H .  Har r i ng ton ,  D .C .  Ba r
Ke i th  Townsend ,  D .C .  Ba r  No .

7  0 l -  N in th  S t ree t  ,  N .  W.
Su i te  11 -00
wash ing ton ,  D . c .  20068
(202 \  872 -2890

I  hereby cer t i fy
Potomac Electr ic Power
No.  t4209 was served,
part ies in FormaL Case
postage prepaid.

No .  359087
No .091 -603
393292

that a copy of the foregoing Report Of
Company In Response To Commission Order
th is  2 ' : .Eb,  day of  Apr i1 ,  2OA'7,  on a l l
No .  L026  by  hand  o r  f i r s t  c l ass  ma i l ,

Of Counsel For PoLomac Electr ic Power Company

Wash ing ton ,  D .C .
Ap r i l  27 ,  2007

CERTIFICATE OF' SERVICE

Of Counsel  For
Potomac Electr ic Power ComPanY

-L,* 
-l/'l -lY7t)

Pau l  H . .Ha r r i ng
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able l: l'ive i'eeders Selected F'rom tleJune 5.2(Xl6
ffierlS
q\{!ft .;

OH-0flea$ *rory* .ftl
(Y.

q B ,
f6

tudtrts+
ffis0 ' '

14007 9.98 9.28 o.70 93o/o 70 1;@9 47 2.ffi 275
14014 10.01 9.72 029 970 30/" 1 493 2S 2.35 902 378
14017 4.O2 3.75 o27 93% 7Yo 914 1€ 1-82 347 1S1
14200 2.83 2.52 0.31 B9o/o 1104 182 0.16 348 e l11
15021 7.40 6.71 0.69 910h 9Yo 2.028 zv 2.U 214 92

Group Avg o.dc 6.40 o.45 93% 6.6% 1 249 25 2.27 4'18 't84

FC No. l026,In the Matter of the hrvestigafi:ion of the Feasrihrility of Removing Pre-Existing
Aboveground Utility Lines and Cables, ernd Relocating therm Underground in the District of
Columbia

Attachment No. 2 - Undergrounding Anallysis

Underground Conversion of Selected Fjeoders

Five feeders were selected from tlrc June 5, 2006 Report (Repont) - t3'h & Irving Substation 133
that had the followins chamcteristics:

1. Construction is more than 85% ov,erllnread;
2. More than 160 customers are servedper feeder; and
3. The construction desisn fon the filsd,ers is that of a radial svstem.

a/ Not all customers experienced all outages.

In addition to selecting five overtrcad feeders to convert to undergnoun{ five feeders were selected
to conduct an underground constnrction ,oormparison anallysis. For this analy$is, all of Pepco's
distribution feeders were taken into consid,enation in which only 49 feoders, met the requirement
based on the L00% underground design. Of the 49 feoders, ffive feoders were chosen for the
Overhead (OH) to Underground (UG) penformance oormparisoru The seloction criteria are
summarized below.

Selected Feeders for Underground Conparison

Five feeders were selected from the Pepoo distribution syst€m fio compare with the five feeders
selected from the Report. The criteria forsetection were as Fottows:

1. Construction is 100% underground;

2. The construction design fon the foCId,ers is that of a radial syst€m;

3. The feeder was not listed as a "Least Reliable FeodeC'l fon reprorting y€ars 2005 through
2007.

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

I FC No. 766,Inthe Matter of the Comrruission's Frrrrel Adjustrrnent Claurse Audi'tamd Rerriew ProgranL 2005, 2006 and
2007 Consolidated Reports filed with the Commission on March I , 2005, March [, 2006 and February 15 , 2AA7
respectively.
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FC No. 1026, nn 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, 1,4382,15997 and 14732 were selected based on the criteria.

Table 2: Five Selected Unde nd Feeders
tB!{sq €H:

:.16
:{lS
s

qffiillk

W
1 5206 7.60 0.00 7.60 0v, 0004 '1.982 1 8 0.82 528 &1
14001 8.29 0.00 8.29 0o/o 00o/o 1.553 5Z r.€6 382 no
14382 8.87 0.00 8.87 o% 00v. 493 0.55 s:!'l 584
1 5997 2.77 0.00 2.77 o% 000/" 579 5 o.21 19 89
't4732 8.09 0.00 8.09 o% o0% 2,581 0 .11 53 496

Group Avg 7. ' t2 0.00 7. ' t2 0o/o 00% 1,438 1 3 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 feoders 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 Analvsis

1. Feeders: 1.4007, 1.4014, I40I7, 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.

able 3: OH to UG Conversion - Impacts on Reliabil
,." . t'.q#dbrF .l

14007 15206 73% ?VO -116Yo

14014 14001 77/o TOYo -5o/o

14017 14382 63o/o U/o -1O9o/o

14200 15997 -312Yo Wo 81o/o
15021 14732 77o/o -27o/o -3360/o

Difference Averaqe 70Yo 35% 116%

An estimatedT}Yo average decrease (improvement) in outage frequency (SAIFD and a 35o/o 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? of4



FC No. 1026,In the Matterof flae Inv,estigatiom of the Feasibility of Removing Pre-Existing
Aboveground Utility Lines amd Cab[,es, and R,elocating them Underground in the District of
Columbia

Attachment No. 2 - Undergmoumdirg Amalysis

underground. Note fhat allfiiluough flne nesults show a derrease in the projected outage duration,
typically, the time it takes tto restore seuvice to u.rndergnound feeders increases as a resutrt of locating
faults, excavating, etc.

The actual outage reductiom rinmpact ris slnown rin Table 4. If the five feeders selected frorn the R.eport
were converted to u,mdergmou.md" a 48%a reduction in the number of outages overall (60 fewer
outages) or on average, 12 faqs/en orntagres per fooder is projected.

Table 4: Impact of Undergroundirgon Outege Occurrences
r s
.ffi.
i : ' t f fM' '.,ffi:
, , ,mld'

re
Ulbcrig
ffr-uH

14007 47 fl:5206 1;8 29 620/o

14014 29 rt4001 32 -3 -10%

14017 1 6 1143E2 a 1 2 75o/o

14200 5 t5997 0 l\o
15021 29 tl4v32 7 22 76%
Total 126 llldall Ito 60 480h

Average 25 Averrage :13 12 48o/o

a/ MEDs lnclusive

The causes of underground-r,elatsd flrtages that may occur as a result of the conversion include but
are not limited to equipmenrt fai[uresamd vand,alism.

Conclusion

Based on the resu[ts of ffiis anallysris, it appears that an estimated 70o/o average decnease
(improvement) in SAIFI a'rnd a 35'u/' average decrease (improvement) in SAIDI, incXuding Major
Event Days (storm days amd raon-sfionmr days includod), will be achieved as a group, if the feeders
are converted to undergrorrnd. Ttris wri[[ nesufit in an improvement in reliability for the five selected
feeders if converted to und,erground- F[owever, note that although the results show a d:ecrease in the
projected outage duration, gpically, drc tinrc it takes to restore service to underground feeders
increases as a result of locatrimg fardlts, excavating, etc. If the five feeders selected frorn the Report
were converted to umdergroumd a 4,8o/o reduction in the number of outages or 12 fewer outages on
average per feeder is projecdod-

The outage reduction costs per feeder selectsd for undergrounding are shown in Table 5. The costs
range from $4 million to $5 nmrifi[ionperoutage reduced.

Pa,ee 3 of4



FC No. LW6,In the Matter of the Investigation of the Feasibility of Rernoving Pre-Existing
Abovegro,und Utility Lines and Cables, and Relocating them Underground in the District of
Columbia

,tttachment No. 2 - Undergrounding Analysis

Table 5: Outase Reduction Costs

14007 108 29 4
14014 104 -3 NA b/
ftO17 53 12 4
14200 1 9 0 NA c/
15021 108 22 5

a/ Totd Cost'figures contained on page 19 in the June 5, 2006 Report.
U The nurnber of outages is projected to increase for this feeder.
c/ The numrber of outages is projected to rerrrilain unchanged for this feeder.

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