RESPONSE OF INDIANAPOLIS POWER & LIGHT
COMPANY (“IPL") TO INDIANA UTILITY REGULATORY
COMMISSION QUESTIONS FOR JULY 7, 2011 PUBLIC
MEETING

1. As part of your presentation on July™? please explain how the
downtown network system works, in terms of systerotgrtion. Explain the
various components and their characteristics (cabletransformers, circuit
breakers, etc.) and what happens when various congras fail, as well as what
causes explosions, fire, and smoke. Explain theenrfihce with customer-owned
equipment.

IPL Response:

A secondary network system has been recognizechéary years by the utility
industry as an economical way to provide a highreegof reliability to
downtown areas with a high concentration of loada. secondary network
consists of a grid of cables operating at the sapigage level with multiple
sources feeding into the grid. In IPL’s case 1Bid20/208 volts. This grid is
energized at numerous supply points from netwoaksformers served from
multiple 13,800 volt primary feeders. The systemlésigned so that the loss of
any one component will not cause a loss of servidee key to the design of the
secondary network system is its redundancy.

Components

The components that make up a secondary networ&syaclude:

- Manholes: These are used as junction/splicingtpdor the underground
cables. Workers physically enter these structumésch vary in size but
are typically 5 feet wide by 10 feet long. Mant®lare considered a
confined space and require additional safety ptemagito be followed for
entry.

- Conduit system: This is the pathway between mashahd vaults for the
underground cables; it is also referred to as a dine. These are
typically four- or five-inch diameter conduits maaé clay tile, fiber
material, or PVC plastic. The conduits are arranigegroups of four to
twelve individual conduits. The group of condussthen encased in a
concrete envelope for added physical protection.

- Transformer vault: These structures house the gnolend network
transformers. Typically a vault consists of ondaior compartments also
referred to as bays. The size of the bay is tylpicD feet by 20 feet.
Each bay generally contains one network transfarmf&rgrating in the
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vault roof provides ventilation and an access dolmws personnel entry
into the vault. Most vaults contain openings be&mthe bays that allow a
worker to move from one bay to another. There isoHector bus

comprised of individual copper bars to which caldesnect that runs the
length of the vault through each bay. The busuigpsrted from the

ceiling of the vault by insulators. The outputtbé network transformer
connects to this collector bus. Service cablesustomers and network
secondary cables between vaults also connect tedhector bus. The
vault is considered a confined space and requidktianal safety

precautions to be followed for entry.

- Primary cables: IPL’s primary network cables operat 13,800 volts.
These are installed in the manholes and conduisn fthe source
substation to the underground network transfornmetise vaults.

- Secondary Cables: These cables are operated #2082®olts and
connect transformer vault collector buses to otlransformer vault
collector buses through manholes and the condwitesy Customer
service cables may also connect to the secondétgsan the manholes
through which secondary cables pass.

- Cable limiter: This is a protective device simitara fuse. It is used to
isolate cables that have experienced a failure fiteensecondary network
system. IPL also uses cable limiters on certaze service cables that
connect to the secondary cables. These may kbsl@usin a vault or in a
manhole. Cable limiters will clear short circugnditions or faults that
have high sustained current flowing through thedable limiters will not
reliably clear an arcing fault where the currentiustuating rapidly from
high to low.

- Network transformer: The underground network tfamser brings the
voltage down from the primary voltage of 13,800tsdb the secondary
level of service voltages of either 120/208 volts 277/480 volts
depending on the application. Network transformsas range in size
from 500 KVA to 2,000 KVA. There are three parts 4 network
transformer. First there is a primary terminatiodmamber where the
underground primary cables connect to the netwaksformer. Right
below that is a primary switch compartment, whiantains a three
position non-load break switch. Those positions @pen, Closed, and
Ground. The ground position is used for safety wipersonnel are
working on the primary cables. The third comparitme the main tank,
which contains the core and coil assembly of thedformer. All three
compartments contain insulating oil and are sepdratn each other.

- Network protector: This device connects to the Moltage secondary
terminals of the network transformer. It acts ltke circuit breaker in a
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home except it operates on the direction of poumv father than on the
magnitude of fault current. The network protedtodesigned to open if
power tries to flow from the secondary network sgstback through the
transformer into the primary cables. This flow kkbwccur when a
primary cable fails and the substation circuit kexaopens to de-energize
the primary cable. The network protector openstap reverse current
flow from the vault collector bus back through tihansformer and out
through the primary cable to the fault. Thereas® fuses in the network
protector that will open and isolate a fault on #ezondary side of the
network transformer to prevent a possible failurk tbe network
transformer. The network protector is a criticaimponent that allows a
secondary network system to function.

- Secondary network vault: IPL’s secondary netwaaklis are operated at
120/208 volts and connect through secondary catblas tie multiple
network transformers together.

- Spot network transformer vaults: These vaults atgeat 277/480 volts
and serve a single building. Typically, the vaudllector buses are not
connected to other 277/480v buses.

System Configuration

The Indianapolis Downtown Network system is dividetb five independent
secondary network areas. Each of these secon@dmork areas is served by
four to five primary network feeders from one ofdé substations that serve the
downtown area. There are no ties between the dacpmetwork systems. They
each operate independently from one another. The¥eno ties between the
primary network feeders, which operate indepengdridim each other.

Causes of Interruptions

The primary and secondary cables used for the DommtNetwork system are
very reliable. The insulation systems of theselesathave shown they will
perform well for more than 50 plus years with solasting over 100 years.
Because of the long, expected service life, théecalanufacturers do not publish
an expected service life value. The connectiomtgobr splice points are
inherently the weakest points in any undergrourslesy. As such, these are the
areas where failures are most likely to occur. sehare the weak points because
these connections are made in the manholes orsvaWhile workers take great
care to keep contamination and moisture away frbm gplice work being
performed, they are still working underground irharsh environment. The
splicing technology has improved over time. Sitleeearly 1990’s, IPL has used
heat shrink technology for most of its splices.e3é splices are easier to install
and have greater tolerance for field conditions.
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Voids (air pockets) or contaminants in the splic® @mmon causes of splice or
termination failure. Either of these will causeas of high electrical stress in the
splice and, over time, eventually lead to a failoir¢he splice.

Downtown Indianapolis also has an active steam Ip#a¢ system, which
contributes to failures on the electrical networtkedo excessive heat. Heat
radiating from steam lines with deteriorated insala or steam leaking from
steam pipes near electrical facilities will causgrddation of the components of
the electrical network system. Excessive heatesmsgplice materials and cable
insulation to deteriorate and eventually lose thesulating properties, resulting
in an electrical failure.

Road salts and other ice melting chemicals canecaogosion and deterioration
of the electrical components as well. This caovalinoisture to infiltrate the
electrical components and can lead to a failure.

Failure of customer owned equipment connected tdslRBecondary network
system can also lead to problems and failures bis [EBomponents. This can be
at the primary voltage level of 13, 800 volts otha secondary voltage level.

Event Sequences

The network system is designed with redundancyrderto provide continuous
service to customers when a system abnormalityh aga primary cable failure,
occurs.

When a primary cable failure occurs, the protectelays at the source substation
detect a problem and signal the substation citm@éker at the beginning of the
primary cable circuit to open. For undergroundwoek feeders the circuit
breaker opens typically within 0.1 seconds and sstapen. The network
protectors on the transformers connected to thiériguyprimary cable circuit will
immediately open on reverse power flow from theosédary network back
toward the primary network. This isolates the tedifeeder from the rest of the
network system and results in no customer outagés. System Operators in the
Transmission Operations Control Center are signéiexligh the Energy Control
system that the circuit breaker opened. They thbpthe appropriate personnel
to respond.

When a network secondary cable failure occurst faurent will flow toward the
fault from both directions. The fault current witlelt the cable in two at the short
circuit point thus clearing the fault. Most secand cable faults are isolated
without incident. Infrequently, secondary cablalts can result in a fire or an
over-pressurization event.

An over-pressurization event can occur when theléeof carbon monoxide and
other combustible gases build up in the manholevalbeir lower explosive
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limit. The combustible gases can include natuiad, gnethane gas from the
sewers, and other gas created from the smoldennguming of the cable
insulation. The most prominent gas generated fooiming cable insulation is
carbon monoxide which has a lower explosive linfil® percent. If there is an
ignition source such as arcing at the short cirpoint, the combustible gases in
the manhole can be ignited. The pressure in thehola will build rapidly and
can dislodge one or more manhole covers.

Interface to Customer-Owned Equipment

IPL owns and maintains the network primary and sdaoy cables, vault,
network transformers and other associated equipmeadiuding the metering
equipment. The customer is required to extend gemondary service cables to
an IPL manhole or vault. The demarcation pointMeen IPL and the customer is
the point where the customer’s cables connect ¢olfth distribution network.
The details on service requirements for customergeovided in IPL’s Electric
Service and Meter Manual (a.k.a., “The Gold BodkJhis book provides details
about IPL’s requirements for service, the customsgsponsibilities, and how the
metering equipment will be installed. IPL requir@s inspection certification
from the City of Indianapolis Electrical Inspectbefore a service will be
connected and energized.

2. Please provide the root cause of each over-uegation event with
underground utility plant that occurred on Januarg, 2005 and any other event
that has occurred through May 1, 2011, including eas on August 17, 2010,
August 19, 2010, January 30, 2011, and April 27,120 Also, please explain.
For purposes of identifying the actual number of ggsurized events in the
downtown area during this period, an event shoule@ llefined as a single
occurrence on a single day at a single locatione®$e provide a description of
the root analysis methodology employed.

IPL Response:

The information below provides details and analysfs over-pressurization
manhole and vault events that have occurred framalg 1, 2005 through May
1, 2011.

1) January 4, 2005 — 114 W. North Street. The netvsatondary cables
short circuited and resulted in a sustained seagnaktwork fire. There
were multiple manhole covers that were dislodgethias event. It was
necessary to de-energize that portion of the sergnuetwork to contain
the fire and minimize further damage to the netwsyktem. There were

! This publication is available at http://apps.iph®s.com/goldbook/Goldbook.html
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customer outages associated with this event umildamaged area could
be isolated and the secondary network re-energized.

IPL actions: IPL was not able to determine an exact caus¢hfofailure
of the secondary cable due to the fire damage. ré&placed more than
2,000 feet of network primary and network secondzaples that were
damaged as a result of this incident.

2) January 8, 2005 — 137 W. Market Street. The ndtwecondary cables
between two IPL manholes in the 100 block of Wesrkét Street failed
from excessive heat coming from a leak in a Cisz€hermal steam line
located directly below the duct line. A secondaegwork fire occurred
resulting in damage to primary and secondary calbldbe area and an
over-pressurization event occurred in the basenwuénthe Bookland
Building at 137 W. Market Street. Carbon monoxigias from the
secondary network fire entered the basement obthieing through the
service entrance conduits. The fire departmengegtigation did not
determine the ignition source, but the pilot ligint a gas water heater in
the basement may have been the source that ighigedarbon monoxide
gas.

IPL actions: A leak in a steam line directly below the IPL tiank
caused a deterioration and failure of IPL netwarkomidary cables at the
point of the steam leak. Carbon monoxide gas fieenfaulted network
secondary cables was able to enter the basemdhe djuilding at 137
Market due to the lack of duct-sealing materialshi@ service conduits to
the building. The duct-sealing materials had besnoved to facilitate a
service upgrade that was in progress, and theybaget been replaced.

IPL works closely with Citizens Energy when gast@am incidents occur
to coordinate service restoration. Citizens Enarggde repairs to their
steam line. After this event, IPL inspected thevdimwn manhole system
with an emphasis on inspecting and repacking semhets as needed to
generally prevent water and gases from enteringooes premises

through IPL structures.

3) September 8, 2005 - Talbot and Vermont Street.evark primary cable
on Edison Feeder UG 431 faulted in the duct lin&atth and Capitol.
The network protector on Edison Feeder UG 431 a E1 Michigan
Street failed to open on reverse power flow. Tkeoadary network
continued to supply fault current to the faulte@der. The secondary
network tie cables between the 117 E. Michiganebtvault and the 114
E. Vermont Street vault failed from carrying faaltrrent for an extended
period of time. The secondary cable failure dardagdison Network
Feeder UG 412, causing it to relay out of serviGme manhole did have
an over-pressurization event during this incident.

Indianapolis Power & Light Company Page 6 of 20
June 30, 2011



IPL actions: The cause of the initial primary cable fault wast
determined. The cable did fail in the duct linéween manholes. The
subsequent events were the result of the netwartegtor failing to open
on reverse power flow. IPL replaced the UG 43hdfarmer and network
protector in the 117 E. Michigan Street Vault. Wetk protectors in the
adjacent vault were all tested to confirm that theyld operate correctly.
All damaged primary and secondary cables were cefla

4) February 17, 2010 — 215 E. Ohio Street. A custamared transformer at
this location suffered an internal electrical fe@lu The tank on the
transformer ruptured resulting in an oil fire thads contained to the
transformer vault. There was no damage to anyfdelilities.

IPL actions: IPL did not perform a root cause analysis fos tincident
because it was customer owned equipment that faibedIPL’s facilities
were not damaged in the event. The customer didreguire IPL to
install temporary facilities. They were able tpower their building from
the two remaining transformers, and the transforimeslved in this event
was replaced by the customer.

5) August 18, 2010 — 535 Massachusetts Avenue. Thstigm referred to
an incident on August 17, 2010, but the actual dats August 18, 2010.
A failure occurred in the primary termination chanton the network
transformer connected to Edison Substation Fee@#ARP in this vault.
A small flash fire occurred and flames came throtighvault grating.

IPL actions: The network transformer was replaced.

6) August 19, 2010 — 342 Massachusetts Avenue. AB 4In. Edison
Substation Feeder UG 459 relayed out of serviceaf@plice failure.
There was no manhole over-pressurization eventceged with this
failure. At 8:16 a.m. Edison Substation Feeder 449 relayed out of
service from a splice failure. There was a manloMer-pressurization
event associated with this second splice failuréh whhe manhole cover
becoming dislodged. When Feeder UG 459 relayedbgervice from
the first splice failure, the load current it hageh carrying was picked up
on Feeder UG 449. Our investigation revealed atersized section of
underground primary cable in the Feeder UG 449ittihere the second
splice failure occurred. We believe that heatingrf the higher load
current flowing through this section of cable frahe first splice failure
contributed to the second splice failure.

IPL actions: An undersized section cable resulted in overhgaif the
cable. This heat was transferred to the splicesinguit to fail. The
section of cable was replaced with larger cablé?L inspected the
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adjacent sections of cable to verify that the calalia records matched the
cable that was in the field. No other discrepanaiere found.

7) January 30, 2011 — E. Michigan Street & New Je&ieget. At 6:36 a.m.
the Indianapolis Fire Department was dispatchedhenreport of a gas
odor in the vicinity of the Athenaeum on the soaitecorner of Michigan
and New Jersey. At 6:38 a.m. a manhole over-presgion event
occurred in the intersection of Michigan and Newsdg. IPL determined
that a secondary cable failed in that manhole. r@we next few minutes
two additional manhole over-pressurization eventzuoed. One
occurred while a fire truck was parked over a mémbhod the second was
in a manhole next to the Athenaeum. There wasamage to the fire
truck, but a window was broken at the AthenaeurAL believes that a
combustible gas, possibly natural gas, was presettte manhole/duct
line system and contributed to the two later maaledents. We do not
believe that a sufficient quantity of carbon momeiwould have been
generated from the original secondary cable faulustain the latter two
manhole events.

IPL actions: IPL installed new secondary cable and splices.

8) April 27, 2011 — 20 W. Court Street. Around 6:0Maa failure occurred
involving customer owned cables in the customauiscjion box. This
failure on the customer’s service cables led tailure of IPL secondary
cables in a manhole just outside the building. Wte IPL secondary
cable failed, a manhole over-pressurization eveastuwed. The IPL
secondary cables failed from the high amounts afeat flowing through
the cable to the faulted cables in the customerilgling.

IPL actions: A customer-owned secondary cable failed betwédmen t
customer’s Junction Box and his main switchgeaault~current flowing
to this fault lead to a failure of IPL's networkceadary cable in a
manhole just outside the customer’s building. Heplaced 300 feet of
secondary cable and installed cable limiters orsthreice cables going to
20 W. Court. IPL also required the customer tdalhsable limiters on
his cables where they connect to the main switahgea

In most cases, IPL performs an investigation teemheine the root cause of an
event. These investigations are conducted by rei@erations personnel or
Network Engineering personnel. The investigaticethods include a site visit to
examine conditions at the location of the everdual inspection of the faulted
equipment, and a review of system data availabbenfthe Energy Control
System, including event messages, sequence ofsegntipment status, recorded
voltages and currents. In some cases, faultegegnit may be sent to a lab or a
vendor for further analysis. When damage to tliectdd electrical components
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is too severe, or when outside factors clearly edube event, we proceed to
replacing the damaged components.

3. Please provide an analysis of the incident tieaturred on May 31, 2011
on the Capitol Street side of the Indiana Stateheus

IPL Response:

On May 31, 2011 at 4:59 p.m. IPL’s underground leeddiG 641 relayed out of

service. A few minutes later IPL received a redoostm the Indianapolis Fire

Department of a possible electrical fire at 46 Mpil on the west side of the
Indiana State Capitol Building. IPL personnel werspatched to the scene to
meet the Fire Department. Upon arrival at the scéPle personnel determined
that a failure had occurred in the Primary TermoratChamber on the West
Transformer in the North Bay of the 46 N. Capitalult. The transformer in

guestion is connected to the UG 641 circuit thiztyesd.

Upon further investigation, IPL determined that thteess termination on the
center phase in the termination chamber failede ddble faulted to ground in the
chamber with some collateral damage to two of lineet cables. The arc from the
failure likely heated the mineral oil in the chamblereaking the oil down into
various gases. The pressure in the terminatiombka likely built to the point
that the cover ruptured, releasing the gases ahdihavhich likely would have
been ignited from the arc. There were approxingal®l gallons of mineral oil in
the termination chamber. This likely resulted ibreef flash fire until the oil was
quickly consumed and the fire went out. Confirnsxtounts by conversation
with a credible eyewitness indicated duration @ tlash fire above the grating
was less than 10 seconds.

The exact reason for the failure of the stress iteation cannot be determined
because it was completely consumed in the arciom fthe fault. The likely
cause for this type of failure would be some typead in the stress relief tape.
The void would have created an area of high elsadtstresses which would have
lead to the failure. The oil level in the termioat chamber or possible
contamination, such as moisture in the mineralwduld not cause this type of
failure.

IPL actions: IPL will be replacing the network transformer ahwed in this
event. We are working to schedule this change-tRiL also plans to conduct oll
guality tests and Dissolved Gas Analysis on all B&&vork transformers. This
testing requires that the transformer be de-enedgigvhich requires taking the
network feeders serving the transformers out ofiser Ambient temperatures
and loading on the network feeders must be lowan tturrent conditions before
we can schedule this work. We will commence wanktlis project as soon as
we can reliably do so.
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State

DC?

MA?3

4, Please provide information related to the nunnloé over-pressurization
events with underground plant experienced at utdg similarly situated to IPL.
The IURC is most interested in underground facilities in uab downtown areas
in similarly-sized Midwestern cities over the pdste years. We would like a
minimum of three additional examples for comparis@urposes.

IPL Response:

IPL has not identified a publicly available study the number of “over-
pressurization events” for the past five yearsnmlarly-sized Midwestern cities.

IPL’s research indicates inconsistent definitioisnetwork events and the date
ranges for such events. Because of this incomsigtdPL recommends caution
in using this information to draw definitive conslans. In communications with
IPL, industry experts and Electric Power Reseanshitute (“EPRI”) staff echoed

these concerns about consistency of the availalidennation. Subject to these
caveats, the information IPL was able to find frtdme District of Columbia and

Massachusetts is presented below.

Summary of Other Utility Manhole Events

Companies Date Range Manhole # of Manholes # of Vaults # yrs of
Events data
Pepco Jan 2000- Dec 2000 48 n/a n/a 1
Jan 2001- July 2001 46 n/a n/a 0.58
NSTAR July 2004 - Dec 2005 44 38000 800 15
National Grid  Aug 2004 - Dec 2005 20 20735 1675 41
WMECO June 1999- Dec 2005 30 3750 250 55
Unitil 1998- Dec 2005 0 192 30 8

2 The report “The Assessment of Underground DistiitsuSystem of the Potomac Electric Power
Company Final Report”, dated December 7, 2001 afetenced in May 2007 Filing No. 991-E-
218 can be viewed at http://www.utilityregulatioom/content/reports/DCSWFinalReport.pdf

% The report “Independent Assessment of Dislodgedhdie Covers Prepared for The
Commonwealth of Massachusetts Department of Telauamitations & Energy Massachusetts
Report”, dated December 9, 2005 can be viewed at
http://www.mass.gov/Eoca/docs/dte/distribution_sgstsafety plans/12905siemensreport.pdf
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5. Please provide details regarding IPL's procéssqualifying customers
for interconnection with IPL underground facilitiesand whether any periodic
inspections are performed by IPL or if any certiitons are maintained on the
condition of the said interconnection facilities ahcustomer equipment. What
training and/or certification is 1) required of an@) provided by IPL for
customers who interconnect with IPL via its undeyrnd facilities?

IPL Response:

In order to take service from IPL, customers amuied to have a qualified
electrician install the service facilities and obtthe necessary permits from the
City of Indianapolis. The electrician must instétle customer’s equipment
according to the current version of the Nationadiic Code (NEC) and meet
IPL’s requirements for service as outlined in IPE&ctric Service and Meter
Manual. For all new services or service upgradmsndown, a member of IPL’s
Network Engineering group will meet with the custata electrician to review
the proposed work. The application for a pernoinfrthe City of Indianapolis
triggers an inspection of the customer’s electrgglvice equipment by the city
electrical inspector. Once the electrical inspedetermines the installation is
compliant with all applicable current codes, IPktalls the meters and makes the
final connection to the IPL underground system. ild/the NEC is updated every
two years, it is not retroactive. As customers ragdg electrical systems to
accommodate changes or building additions, any famiities must meet the
current NEC requirements. Customers are not redjuioe modify or upgrade
existing facilities not involved in the upgrade.s Mentioned in the response to
Question 1, IPL's service requirements are postedit® website as Electric
Service and Meter Requirements (“The Gold Book”).

6. Is IPL aware of the extent to which other pegroup electric utilities
regularly inspect customer-owned equipment that oewts to the utility's
underground facilities?

IPL Response

IPL is not aware of any peer electric utility thatgularly inspects customer
owned equipment connecting to its undergroundifess|
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7. Please provide, to the extent IPL is aware,ailst of the requirements
that utilities from other states follow that addresssues related to the over-
pressurization of underground utility plant.

IPL Response:

Electric utilities strive to utilize best practices provide safe and reliable service
to their customers. Utilities throughout the Uditetates are required to abide by
the following codes and agency rules:

* NESC - National Electric Safety Code

o Clearances and operations

* Occupational Safety & Health Administration (OSHA)

o Adequate training for electrical line workers
o Confined Space entry procedures
o Signing, signaling, flagging

» Environmental Protection Agency (EPA) Rules

o PCB oil testing and containment
o SPCC (Spill Prevention, Control, and Countermeagure

» Local Electrical Permitting Practices

o Connect only after inspection is complete and ayguidoy

appropriate permitting authority (such as the @ity
Indianapolis)

IPL researched regulatory reporting requirememsfother states and reports the

following:

California

Connecticut

Massachusetts

CA PUC began an investigation into PG&Baderground
network events in late spring 2011.

In April 2007, the PUC required CL&Pdantinue a four-
year inspection program of manholes and to replace
portion of its secondary network over a five-yearipd
and to report project status quarterly. (Docket 8@ 10-
21) In addition, the utility is required to fileahsmission
and distribution maintenance plans on a two-yeailecy
(Docket No 86-12-03) CL&P agreed to highlight netko
maintenance in future reports.

The Department of Telecommunicatiand Energy
(“DTE”) initiated an “Independent Assessment of
Dislodged Manhole Covers” in 2005 and requiredfthe
subject utilities to implement the  following
recommendations of the report: 1) create a technica
working group - including DTE staff - to standamliz
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New York

definitions and event reporting; 2) complete insjpes on
a five-year cycle; 3) report quarterly findings;dbcument
and log splicing activity; 5) complete failure aysb; and
6) file annual reports.

Following a 1999 power outage, the New RYdDPS
initiated an investigation of Con Edison undergmun
incidents (Case 99-E-0930). On March 15, 2000, DPS
Staff issued a report that contained 44 recommendafor

the company to implement. The Commission ordered
Con Edison to implement all of the recommendatiand
required Con Edison to file quarterly status repam its
plans to implement the recommendations. Con Edison
subsequently filed a Petition requesting modifmatito
allow reporting on a semi-annual basis (Nov 1 arai/ ),
which the Commission approved. In the first twaange
following the May 2000 order, Con Edison implemens2

of the recommendations. As of May 1, 2011, Consé&adli
has completed all but one of the 44 recommendations

District of Columbia The DC PSC initiated an intigation and independent

assessment following a series of manhole explosiotise

late 1990s. Following independent reports by St&ne
Webster and Siemens, the PSC ordered PEPCO tacinspe
manholes on a four year cycle, test new technodogieh

as remote monitoring and manhole covers that limit
displacement in pressurization events, completsosed
modeling and report quarterly and annual reportsht®
PSC.
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8. For each year since 2000, what has been IPId&t capital investment
in underground facilities? Please provide informath that details the amount
spent on the downtown area in particular.

IPL Response:

The table below shows the capital investment madenderground facilities for
the years 2000 through 2011 year to date (*YTD"Yhe column labeled
Downtown Underground Network Area is the area tmahprises the secondary
network area. The column labeled Underground Netwrk area is the balance
of the IPL service territory served from the geheatstribution system with
underground facilities. These values representaldpvestment in new facilities
to serve new or load additions, system upgradesrepiacement of facilities.

Capital Investment
Downtown UG UG Non-Network Total UG Capital

Year Network Area Area Investment

2000 $2,298,441 $18,200,740 $20,499,185

2001 $798,017 $19,525,405 $20,323,417

2002 $1,010,73( $19,943,938 $20,954,668

2003 $1,024,311 $26,023,139 $27,047,452

2004 $1,869,911 $18,213,189 $20,083,102

2005 $3,218,864 $19,221,403 $22,440,268

2006 $2,260,853 $19,988,977 $22,249,830

2007 $2,618,414 $20,302,278 $22,920,692

2008 $4,593,964 $16,751,397 $21,345,360

2009 $3,997,232 $15,428,193 $19,425,425

2010 $6,071,673 $13,584,576 $19,656,249
2011 YTD $5,224,799 $6,791,042 $12,015,841

Downtown UG Network Area - Work on the Cultural Trail began ramping up in
2007 and has continued through 2011. This prdjastrequired relocation and
replacement of underground facilities including tlices, primary cables, and
secondary cables. In 2005, there were 4 majottiaddito the network including
the Conrad Hotel, the Simon Office Building, Huds6andos, and Homewood
Suites Hotel. In 2008, the increase in spendirggtisbutable to providing service
to Lucas Oil Stadium. The increase in 2010 andl2@1ID is attributed to the
start of relocation work for the Georgia Street napigs led by the City of
Indianapolis.

UG Non-Network Area — The large increase in spending in 2003 can be
attributed to the burial of several substation exituits for the interstate I-70
entrance to the new Indianapolis International gitp In addition, 2003 saw a
larger than normal expenditure for new UG comméngrajects. The reduced
expenditures that started in 2007 and continuedsgnt are directly related to the
slowdown in the economy.
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9. For each year since 2000, what have been IPidal maintenance
expenditures for underground facilities? Please prde information that details
the amount spent on the downtown area in particular

IPL Response:

The table below shows the maintenance expenditorade in underground
facilities for the years 2000 through 2011 YTD. eTéolumn labeled Downtown
Underground Network Area is the area that compribessecondary network
area. The column labeled Underground Non-Netwoea @ the balance of the
IPL service territory served from the general disition system with

underground facilities. The values represent eseerfor repairs of facilities,
inspections, routine maintenance, and any non-alastl work.

Maintenance Expenditures
Total UG
Downtown UG UG Non-Network Maintenance
Year Network Area Area Expenditure
2000 See Note 1 See Note 1 $4,349,746
2001 See Note 1 See Note 1 $4,353,497
2002 See Note 1 See Note 1 $3,420,738
2003 See Note 1 See Note 1 $3,361,098
2004 $1,129,017 $2,953,399 $4,082,416
2005 $1,759,071 $3,048,405 $4,807,476
2006 $1,373,129 $2,597,986 $3,971,115
2007 $1,844,163 $2,647,764 $4,491,927
2008 $1,470,764 $2,981,070 $4,451,834
2009 $1,529,371 $2,872,711 $4,402,142
2010 $1,036,397 $3,243,648 $4,280,045
2011 YTD $477,334 $1,179,689 $1,657,023

Note 1: For the period 2000 through 2003 the spemfintenance costs for the
Downtown Underground Network cannot be broken aamf the total dollars
spent on underground maintenance. The total UGiter@nce expenditures are
relatively consistent throughout the period. Wéeve the split in underground
expenditures between the downtown and the otheergnolund areas in 2000-
2003 would likely be similar to that in 2004 and/bed.

10. Does IPL have a long-term maintenance plan? $H#L changed its
underground maintenance practices over the last $6ars? If yes, please
explain the specific changes and the reasons focleahange.

IPL Response:

Yes, IPL has a long-term maintenance plan thatides the following features:
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= A five-year inspection cycle of its manholes in t@vntown area. The
industry standard for good utility practice is tgpect manholes on a four-
to-ten-year cycle. This means we enter and insdemtit 260 manholes
each year. [~1,266 manholes in inspection cycle]

= We do a visual inspection of the structural conditdf the
manhole, looking for any water infiltration issussd any other
conditions that warrant further investigation.

=  We inspect for damage to the fireproofing tapeshencables,
which help protect the cables from external heat.

=  We visually inspect splices for leaking and swejjiwhich
indicates they need to be replaced.

=  We visually inspect for the presence and conditibduct sealing
material, which prevents gases in the manhole &atering
customer buildings.

= We take current readings on all secondary cablaking note of
any cable with O current or greater than 200 anfijgsiwent for
further investigation. Here, we are looking fobles that may
have experienced a short circuit and are openaldes that are
approaching their maximum capacity. Further reviewerformed
by the crew on those circuits indicating O curtentletermine if a
cable has opened and appropriate action is take¢hese
conditions exist, Network Engineering follows uplarorrective
actions are taken.

* Network protectors are on a three-year inspectyamtedo make sure they
operate correctly and to verify their operatingisgs. A general vault
inspection is also made at the same time as theneprotector testing.

Additional aspects of the plan incorporated witthe last 10 years include:

* In 2011, an infra-red (IR) camera was added asdalitianal preventive
maintenance testing tool. The camera is useddk for potential hot
spots on the network protectors, primary oil sweshand incoming
primary cable feed to the transformers.

* Vault cleaning has been expanded to include areoigm of the vault
structure and a visual inspection of the equipmeiithe structure is
inspected to determine wall, roof, and drainagedass The transformer is
checked for potential leaks, rust, oil or other amal conditions.
Ladders, vault lighting circuits, bus work, steamnetrations are also
recorded conditions of the inspection. IR tempemtguns (digital
numeric display of temperature) were added for tnampire recording in
2009.
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e« Beginning in 2005, manhole inspections includedpétsing and
repacking of service ducts as needed.

11. IPL, as part of its Summer Preparedness Prda#ion, listed five new
initiatives it was taking in regard to the downtownetwork system. Please
explain each of these in more detail as to costieefiveness, and retro-fit
applicability and provide a timeline for the implesntation of each.

IPL Response:

IPL has undertaken five initiatives to improve thewntown Network system.
These initiatives were briefly discussed at the 12Bummer Preparedness
meeting and are described in more detail belowadutition, IPL is in the process
of completing a full inspection sweep of all mardwlin the Downtown
Secondary Network area.

* Network SCADA Projected Completiont®a4/1/2013

The purpose of this initiative is to install a cmht system, known as
Supervisory Control and Data Acquisition (“SCADAMat will provide two-
way communication and control with all of the netlwg@rotectors on the
Downtown Network. This system will provide varioasalog values such as
voltages and currents at the Network Protectore 3ystem will also provide
for remote control of the Network Protector. Thidl allow IPL’'s System
Operators to Open or Close a Network Protector tely@nd eliminates the
need for an IPL employee to enter the vault togrerfthat task.

The project involves installing an underground filmgtic communication
system. The fiber optic cable will be installedizing existing IPL conduits.
The protection relay in the network protector viaé replaced with one that
has two-way communication capability. The relayl we connected to the
fiber optic communication system. The network S@ABystem will be
operated through IPL’s existing Energy Control 8gstin the Transmission
Operations Control Center.

Approximately 44 percent of the required fiber optable has been installed,
and 177 of 315 network relays have been instatiedhis project.

* Primary Cable fault detectors Projdc@mmpletion Date: 12/31/2012

The purpose of this initiative is to install a dsvion the primary network
cables that detects when fault current has passedgh it. This device is
called a fault detector or fault indicator. Fadktectors are used in an
underground system to help determine the locatiothe fault. IPL will be

able to read the device remotely from street levi#hout having to enter the
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manhole. This will result in a considerable tina@iags to locate a cable fault
and will reduce overall feeder restoration timehisTproject is in the design
phase. Equipment purchase is expected to comnfiestoguarter 2012.

* Install cable limiters at select locations StuClympletion Date: August 1,
2012

The purpose of this initiative is to assess thsifelity of installing additional
cable limiters at certain locations on the secondatwork system to provide
an additional level of protection. These additiarable limiters could help to
isolate faulted secondary cables and reduce thkeofissecondary network
events. Care must be taken in the placement eéthdditional cable limiters
in order not to increase secondary network evefitse determination of the
possible locations for placement of these cabldtdm® requires detailed
models of the secondary network system, as welpeaformance of both
power flow and fault current studies. Work has uego develop the
necessary electrical models needed for the studiegtermine if and where
additional cable limiters should be installed. ifdline for installation of
additional cable limiters will be developed aftee tmodeling and analysis is
complete. Our plan is to complete the study aralyais phase by August 1,
2012.

* Evaluate Thermal Imaging Projected Completion D@8201/2011

The purpose of this initiative is to evaluate théeaiveness of thermal

imaging through infrared cameras on componentfi®@Towntown Network

system. IPL has been using thermal imaging onotlexhead transmission
and distribution systems and on substation faeditior a number of years.
These efforts have proven to be effective in figdproblems before they
become a failure and potential outage. Early tlaimaging cameras were
very large and bulky and did not lend themselvasuse in the confined

spaces found on the Downtown Network system. Astkermal imaging

technology has matured, the size of the equipmasntiecreased significantly.
There are now hand-held devices about the sizelarfge flashlight that can

be used in confined spaces. IPL has purchasedhtaal-held infrared

cameras, which it is piloting in the full sweeprainholes and vaults. Test
inspections with the cameras began on June 3, 2Qhitial results have

shown that the cameras can be effective on corumecéind terminations.

» Combination Locking and Pressure relieving manicoleers
Project Completion Date: 9/2011 to take deliveryhef first covers
The purpose of this initiative is to install andalate the effectiveness of a

manhole cover that can be locked in place to prtempauthorized access to
the underground facilities, while, at the same tiallow gases in the manhole
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to vent in case of an over-pressurization. Urgitently, no such product
existed. A Michigan-based company working with ERRBR$ now developed a
manhole cover that is locked in place through ahaesm attached to the
underside of the cover. This mechanism will alline cover to rise three to
four inches and vent the pressure that can builddupng an over-

pressurization event. This locking manhole covas wsed by Detroit Edison
when Detroit hosted the Super Bowl in 2009. Thauggy protocols for the

Super Bowl require that manhole covers within tleeusity perimeter be
secured. With Indianapolis hosting the 2012 Supewl, IPL has been

investigating the use of these covers.

IPL is working with the supplier to finalize thegign of the manhole cover so
that it will fit IPL’s existing manhole rings. IPkexpects to take delivery of
the first of these covers by early September ofl20RApproximately 75 of
these covers will be installed around Lucas Oildistam and along Georgia
Street prior to the Super Bowl.

12. If IPL were to design and install a downtowretwork today, would the
technology be similar to the existing network, orould it be different? If
different, can any new plant added today take adtzge of the new technology?

IPL Response:

The basic components/theory of a network would rentfze samej.e., vaults,
manholes, network transformers, network protectoahle, single contingency
design, concrete encased duct banks, etc.

An underground network built today would also hav&CADA system. This
technology facilitates remote control and monitgrof the network system. As
mentioned in response to Question 11, IPL is inpglezess of installing such a
system for its Downtown Network.

13. Please explain the extent to which IPL coordies with or shares
information with Citizens Energy in regard to undground plant and
emergency response in the downtown network systesa.a

IPL Response:

IPL has a very open relationship with Citizens Byesind Thermal. The utilities
all respond in a timely manner to field events antergency conditions to protect
the public and maintain reliable services. Conseme have with each other
receive a timely response. When steam leaks anmedféthat could jeopardize
IPL’s electric facilities, Citizens Thermal is canted and they address the issue.
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IPL has a good rapport with all utilities occupyitihg same area in the downtown
Indianapolis.

14. Please explain how IPL coordinates with emeangg responders in the
event of a downtown underground explosion or fire.

IPL Response:

IPL and the Indianapolis Fire Department (IFD) hasstablished specific

protocols to respond to Downtown Network incidentd/henever IFD makes a
run on a report of a manhole event or other elgdtissue in the downtown area,
they notify the IPL Distribution Operations Conti@Genter (IPL DOCC). This

call is made via a direct phone line between th& [kspatch Center and the IPL
DOCC. IPL immediately dispatches a truck to thgoreed location. IPL DOCC

will immediately notify the IPL Transmission Opeaaats Control Center (IPL

TOCC) of the event. IPL TOCC will then notify theppropriate Network

Operations leadership of the event so they canralsgond to the scene. Upon
arrival on the scene, IFD is to secure the aredaakela defensive position. They
are not to enter manholes or vaults and they atesmgposed to put water or
chemicals on any fire in a manhole or vault uriL Ipersonnel arrive on the
scene and determine the safe way for IFD to prac€dutke safety of the public

and the firefighters is our number one priority.
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