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NATIONAL TRENDS

& Municipalities have passed
laws| requirng new
distiibution facilities te e

placed underground.
= [For aesthetic reasons

» @ Increase property values (5-10%
acceording; to sene studies)

& Cost covered by develepers
andiultmately.paid by
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Underground Construction and
Storm Protection

& Underground
construction CAN
Improve the reliability of
the electric power:
system Y. MIRIMIZING
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Underground Construction is NOT
Immune from All Storm Damage
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Power System Components

. Transmission System
= 69,000 Volts and
Above

x less than 2% ofiall
outages are due to
transmission system
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Power System Components

L

*- Distribution System
s 25,000 Volts and helow
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Physical Limitations of
Underground Lines

*. The main argument against constructing underground
systems Is;usually financial. But costs are net the only,
limitation

* 2 Thellaws ol physics limit hew: phaysicallyleng a pewer
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Physical Limitations ot
Underground Transmission

LLines
*> What is the imit? And\Why?
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Physical Limitations: The Eifect
of Capacitance

*> Capacitance causes current to flow even Wheninesload
IS connected to the cable. TThis Isicalled “line charging
cuent”.

+> Underground line capacitance for powernrcablies:is far
Higher thamn overmead e capaciiance.
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Widespread Underground
Transmission Systems are Not:

Practical

* A typical 345,000V transmission line will be able to

deliver no pewer When the line hecomes apbout 26 miles
long;

~The lengest undengreund cirecuitsiat 230,000 0r
345,000V are 20 mlles lejglel;
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Other Transmission Issues

= Widespread! changes to underground cable in New:
IHampshire would cause pewer flow, veltage regulation,

system stability, and other Uniereseen changes over the
whoele NE gnd.

» System studies will'lbe needed to determine: the effect of line
characteristic changes.

» NERC reguirements could preduce:hidden cests.
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Other Issues

*> Currently underground AC transmission IS primarily.
used only where nothing else will de.

= River Cressings
= IR dense urbani areas

= Large read crossings
x \WWhere aesthetic ISSUes: are paramount (national parks)
= Aspen, Colerado: Special tariffs Were imposed GRICUSIOMErS;
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How: about 35kV

Subtransmlssmn'?

*: Undergrouna 35KV Is
becomlng COmMmon.

= Wind farms

s SOme cities have installed
35kV undergroeund
distrilsution.
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PDistribution: 15kV and Below:

= 80% of all outages occur on the
distributien system.

= 15k\V underground: distribution IS
PECEMING VERY common for new.line

<1 The number ofioutages dueito
URderground distrbution are far lessy
iNan evermead aistibution: = =
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The Main Objection to
Underground Distribution Lines
Can Be Solved

. TThe distrbution system can be changed: from radial to looped.
This greatly reduces eutage time.
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[Looped Distribution System

¢ Using a looped distribution system camn minimize outage
duration time and stillfkeep the advantage: of infrequent outages
Inherent In underground constitction,

& Installing spare conduit can; alse facllitate: repair.

& Reliability: maices SAIDI, SAIEIL, CAIDI will- nearly: always
Impreyve When sWitching to; this tyjpe ofi system.

One:type oliloopeadidistihlton systen.
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Underground Distribution
System Costs

. Undergroundi distribution systemi costs vary greatly
depending oniconditions.
s Easements and indemnifications must be ebtained from owWners,

= Solli conditionsican greatly affect costs. At times placing lines
undergreund may:simply net make sense.

» Overhead lines may have: considerable life e
. Repairing, patching,, and restoration cosis can var/ greaitly:
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Underground Distribution
System Costs

& A price of $3,500 per customer would double the rate
charged for electricity.

s Estimates from varying seurces say rates would increase 110~
150%.

= [Rates may not return to near previeus: levels until the original
Investment Is, paid: ofifi (25-401years).

= This estimate applies;only e Cases WiEre: Undergreund conyersion

presentsinoruntisual problems: municipal distibution systems, &
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summary of Costs: Overhead
vs. Underground

& Transmission: Underground may: be 4-20 times Overhead.
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Conclusion

& It will cest more to place lines undergreund than everhead.

. Underground linesare protected from: seme, but not all, tyjpes
off sterm damage.

== Replacing all the overheadilines in a state (tiansmission and
distributien) With Undergreund lInes IS} prohalely - noipessible; or
desiranble.
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