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RESPONSE OF INDIANAPOLIS POWER & LIGHT COMPANY

(“IPL”) TO INDIANA UTILITY REGULATORY COMMISSION QUESTIONS

ISSUED APRIL 4, 2012 CONCERNING THE
CENTER SUBSTATION ROOT CAUSE ANALYSIS REPORT

1. Regarding the circuit breaker that failed on 1-16-12 at Center substation,
a. When was it originally manufactured, purchased, and placed in service?

b.

IPL Response:
The purchase order for this circuit breaker was issued July 23, 1981.

The circuit breaker arrived on IPL property on March 4, 1982.
It was placed in service January 27, 1983.

What are its type, make, model, and serial number?

IPL Response:
Manufacturer: Siemens-Allis.

Model: BZO-145-63-6. Serial Number: 40703-1.

How many others of that make and model does IPL own, and what are the age and location
of each?

IPL Response:
IPL owns 18 other BZO-145-63-6 breakers. The locations and ages are shown in the table

below.

Location Age
BROOKWOOD -- 132-36 LINE BREAKER 36
FORD -- 132-08 LINE BREAKER 37
FRANKLIN TOWNSHIP -- BUS TIE BREAKER 29
GUION -- 132-40 LINE BREAKER 36
LILLY-SOUTH -- 132-61 LINE BREAKER 36
LILLY-SOUTH -- 138KV BUS TIE BREAKER 36
PETERSBURG -- 100-138 LINE BREAKER ("HE - RATTS") 30
— Not in service due to recent configuration change
PETERSBURG -- 138-25 LINE BREAKER (“DUKE - 30
VINCENNES-WASHINGTON")
PETERSBURG -- 138-38 LINE BREAKER ("DUKE - 30
OAKLAND CITY")
PETERSBURG -- GA-3 BREAKER 30
PETERSBURG -- Z-84-3 DUFF ("SIGE") LINE BREAKER 30
PROSPECT -- 138KV 28-75 TIE BREAKER 29
HARDING STREET -- 132-14 E BREAKER 37
HARDING STREET -- 138-98 O.C.B. (to GT Yard) 37
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Location (continued) Age
HARDING STREET -- GEN #5 W 37
HARDING STREET -- GEN #6 W 37
HARDING STREET -- UNIT 7 5A 27
HARDING STREET -- UNIT 7 5CBREAKER 30

d. What is IPL's standard for inspection and maintenance of breakers of that type, with an
explanation of any differences by asset characteristics and condition?

IPL Response:

All BZO-145-63-6 circuit breakers have the same inspection and maintenance standards.
External Inspection - every 5 years.

Exercise - exercise at least once if the breaker has not operated within the prior six
months.

Insulation Test - insulation (Doble) test every 5 years.

Internal Inspection - Internal inspections are scheduled as needed based on external
inspection results.

Infrared — Annual substation infrared scan includes circuit breakers as part of the
substation scan. Reports are exception only for equipment.

e. Provide a copy of the maintenance records for that breaker for the last ten years, explaining
any differences between your records and what would be expected from the standards.

IPL Response:
From 2006 to present, maintenance records are stored electronically in the EMPAC

maintenance management system.

The following list summarizes the EMPAC maintenance records for the breaker and the
substation infrared scans. Some entries have additional notes in italics to help understanding of

the entry.

Date Complete Description

2/17/2006 Infrared Insp - Perform routine Infrared Inspection of the substation

4/10/2006 External. Maintenance. on Breaker

4/12/2006 Hot tank. Probably a bad interruptor. Will need to be out for 3+ days.
More than two people.

4/12/2006 Doble Test Breaker

5/10/2006 Take dissolved gas test of A, B, and C phase tanks monthly until
further notice

4/25/2006 Take dissolved gas test of A, B, and C phase tanks. Set up for
repeating work order every month until further notice.
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Date Complete Description

8/16/2006 Counter unreadable

8/15/2006 Take dissolved gas test of A, B, and C phase tanks monthly until
further notice

9/14/2006 Take dissolved gas test of A, B, and C phase tanks monthly until
further notice

10/13/2006 Take dissolved gas test of A, B, and C phase tanks monthly until
further notice

11/8/2006 Take dissolved gas test of A, B, and C phase tanks monthly until
further notice

5/7/2007 Infrared Insp - Perform routine Infrared Inspection of the substation

1/14/2008 Infrared Insp - Perform routine Infrared Inspection of the substation

1/2/2009 BREAKERS: Switchman reports hydraulic oil is very low. Investigate
and add oil as needed. Reported 12/30/2008 oil level is very very low.

1/28/2009 TEST CREW: Infrared Insp - Perform routine Infrared Inspection of
the substation

1/12/2010 TEST CREW: Infrared Insp - Perform routine Infrared Inspection of
the substation

9/28/2010 BREAKERS: External inspection

Note: This is the inspection that found high ductor readings and
triggered the internal inspection work order.

12/9/2010 TRANSFORMERS: OIL SAMPLE - Obtain an oil sample for PCB
analysis - Each tank. Will be entering tanks week of 12/13/10.
8/8/2011 TEST CREW: Infrared Insp - Perform routine Infrared Inspection of

the substation

Note: No high temperature conditions were reported on Center West
Circuit Breaker

1/4/2012 TEST CREW: Infrared Insp - Perform routine Infrared Inspection of
the substation

Note: This inspection generated the IR report on Center West Circuit
Breaker. It is the first time high temperatures were found and reported.

1/5/2012 TRANSFORMERS: Obtain oil samples to be tested for PCB and oil
quality from each of the 3 tanks.

1/16/2012 CONSTRUCTION: Make clearances as needed to facilitate removal of
faulted breaker. Clean insulators/etc. as needed.

1/17/2012 BREAKERS: Drain oil...prep breaker for removal from site.

1/17/2012 Move breaker from pad to along south fence area

1/18/2012 BREAKERS: INTERNAL INSPECTION - During external completed

09/28/2010, B-phase ductor reading was 34,279 and C-phase ductor
reading was 66,490. IR completed 1/4/2012 indicates 35.51 degrees
rise at 32.6 ambient - Tanks 1 and 2. Will need to complete internal
inspection.

Note: This is the internal inspection work order that was not
completed before the breaker failure. The work order was cancelled on
1/18/12 after the breaker failed on 1/16/12.
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Date Complete Description

1/18/2012 TEST CREW: Complete Doble Test

Note: This was a pending work order that was also cancelled on
1/18/2012 after the breaker failed on 1/16/12. It would have been
completed along with the repair work order.

1/20/2012 WELDER: Cut tanks apart, cut loose from pads, and prep for removal
from pads.

2/12/12 TEST CREW: Infrared Insp - Perform routine Infrared Inspection of
the substation with specific focus on 132-03 incoming and West BUS
TIE BKR area.

Note: This was an additional out of cycle scan to check the new circuit
breaker and the substation in general just prior to the Super Bowl.

f. Provide the annual spending on substation maintenance and substation capital replacement,
both overall for all of IPL and for the Center substation, for the last ten years.

IPL Response
Below is a chart showing the substation capital replacement and annual maintenance spending.

The capital does not include any new capacity additions. The specific Capital and annual
maintenance data for Center substation is not available from IPL’s accounting system.

Year Total Capital Capital - Replacements O&M
2011 $7.8 $7.8 $4.0
2010 $5.4 $2.7 $4.0
2009 $4.9 $2.7 $4.6
2008 $4.8 $2.9 $5.2
2007 $7.0 $3.3 $5.2
2006 $5.7 $3.6 $5.5
2005 $3.6 $1.3 $3.9
2004 $3.8 $2.8 $4.0
2003 $7.9 $5.0 $4.0
2002 $2.9 $1.2 $3.9

Note — Dollars are in millions

2. Describe what specific actions IPL has taken, since the event, related to:
a. Repair or replacement of the failed breaker and associated controls such that at least that
breaker will not again cause a similar problem.

IPL Response:
The circuit breaker was replaced with a new circuit breaker.
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b. Inspection or maintenance of other breakers of that type or with similar warning signs in
terms of high ductor readings, high infrared readings, or other significant warning signs
like high levels of dissolved gas, etc.

IPL Response:
IPL reviewed the maintenance records for the other 18 BZ0-145-63-6 breakers and found no

similar issues. Recently, the 132-65 line breaker at Gardner Lane had a ductor reading slightly
over 1000 micro-ohms on one phase. Before this breaker was put back in service, the
manufacturer was consulted. The manufacturer deemed it was acceptable to put the breaker
back in service. After it was returned to service an infrared inspection of the breaker showed
no problems. The breaker is scheduled for an internal inspection this Spring.

c. Ensuring all primary and secondary relays are functional and tested.

IPL Response:
All relays on the 132-03 line are scheduled to be replaced in 2012 with microprocessor relays

that use fiber optic cable for the communication medium. The fiber cable is installed., but
still must be terminated. The relay equipment has been ordered and will be installed by the
end of the 3" quarter of 2012.

d. Improving processes or training to avoid future occurrences of the human errors cited in
the report.

Does IPL have a substation naming convention that avoids transposing names etc.
when communicating by radio, entering data, etc.? If not, has IPL considered such a
convention?

IPL Response:

IPL does have a substation naming convention that avoids transposing names, etc. The
naming convention for substations is to use the street name, customer served, or general
area where the substation is located for its name. IPL selects names for substations that
avoid similar sounding names which could lead to confusion. The names are reviewed
and approved by Engineering, Operations, and Field Maintenance before the name is final.

The substation name was not a factor for the Center event. The operator read down one
line on the written report and read the wrong name. [PL has improved the readability of
the report to solve that problem. The names IPL uses for substations have not been an
operational issue.

3. For each recommendation listed in the root cause analysis report, provide:
a. An explanation of the expected benefit, i.e., how it would be expected to help in avoiding
similar events from occurring in the future.
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IPL Response:

1)

2)

3)

4)

5)

6)

7)

Establish a formal infrared and ductor criteria to trigger maintenance priorities.
The establishment of a formal infrared and ductor criteria to trigger maintenance
criteria is expected to reduce the uncertainty of how urgent follow up work should be
done.

Improve readability of maintenance spreadsheet that contains list of circuit
breakers to be operated for the month.

Improving the readability of the maintenance breaker exercise list should reduce the
likelihood of operating the wrong breaker in the future.

Create review process to check for outstanding maintenance problems before
issuing maintenance cycling orders to System Operations.

A review process to check for outstanding maintenance before exercising breaker will
improve the visibility of any breakers that have important maintenance open
maintenance tasks.

Develop a plan to return primary relaying to normal operation.

While the primary relay scheme was out of service it did not contribute to the breaker
failing; it is best practice to have primary relay schemes in service on transmission
lines, see item 2C.

Improve documentation of substation maintenance records.
Improving documentation and visibility of substation maintenance records will help to
prioritize all work within and across asset classes.

Fully utilize automated asset management tools specifically designed for
substation maintenance.

Fully utilizing asset management tools for substation maintenance expects to use data
and equipment criticality to help score and prioritize maintenance and/or replacement
work.

Allocate resources and implement tools to assure that substation maintenance
activity is adequately tracked, and prioritized efficiently.

By allocating additional resources to implement tools to assure that substation
maintenance activity is tracked and prioritized efficiently will help prioritize work and
make abnormal readings linked and more visible.
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8) Implement a procedure to track work scheduling delays and ordering parts to
efficiently plan field work.
The implementation of procedures to track scheduling or part ordering delays will help
identify equipment or schedules that need to continue to increase in priority and make
it more transparent to a broader range of personnel.

9) Document process for field data review and subsequent work flows.
By documenting a process for field data review and subsequent work flows it is
expected that IPL can better identify areas or processes that need improved tools or
flows to help identify at risk equipment.

b. The expected cost of implementing the recommendation, short term and long term.

IPL Response:

1)
2)
3)
4)
5)
6)

7)

8)
9)

Minimal.

Minimal.

Minimal.

The 132-03 primary relay scheme is being upgraded from a pilot wire phase comparison
scheme over copper wire to phase comparison scheme over fiber optic cable. The
estimated cost is $100,000.

This cost will be minimal other than the cost associated with process and configuration of
existing systems.

This is mostly internal labor cost for configuration of software. It is estimated to be less
than $50,000.

Within the last few months IPL added two individuals to the asset management group.
This yearly cost is approximately $200,000.

This is mostly process driven and additional cost is minimal.

Minimal.

c. Inaddition, estimate the cost of replacing the breaker.

IPL Response:
The cost of replacing the breaker was $276,353.

d. The action plan for implementation.

IPL Response:

Indianapolis
May 4, 2012

1.) Partially complete and implemented. Infra-Red guidelines in place; ductor guidelines
in progress and will be complete in the 2™ quarter.
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2.) Complete and implemented.

3.) Complete and implemented.

4.) The plan for the 132-03 line is complete and the implementation is in progress. It is
expected the new primary relay scheme will be in service by the end of the third
quarter of this year.

5.) IPL is reviewing this process. Completion is expected in the fourth quarter of this
year.

6.) This action plan has been well under way since last year. This process will be
ongoing; however, we expect to have a substantial level of improvement by the end of
the third quarter this year.

7.) Complete and implemented.

8.) This is on-going.

9.) Adocument has been developed.

4. Provide a copy of any reports or communications with MISO, ReliabilityFirst, or NERC
regarding the incident, including their response.

IPL Response:
The reports IPL filed with Reliability First are not public information and contain confidential

Critical Energy Infrastructure Information. This information can be made available for inspection
at IPL, 1 Monument Circle, Indianapolis IN. Alternatively, IPL can provide the information
subject to a protective order and appropriate nondisclosure agreement.

IPL submitted two written reports to Reliability First. The initial report was submitted within the
first 24 hours on January 17, 2012 and the second follow-up report was submitted on January 20,
2012. Reliability First notified IPL by phone a few days later that no further action was required
by IPL and the event was closed with NERC. IPL also provided Reliability First with a copy of
the Center Sub Root Analysis Root which has previously been provide to the Commission.

5. Describe what, in hindsight, IPL would like to have done differently to avoid the event, and how
helpful that would have been, focusing on the most cost-effective measure(s) IPL might have
taken which would most likely have avoided the incident or mitigated its impacts.

IPL Response:
Hindsight recommendations are the same as the recommendations in the root cause analysis.

6. Explain for a well-informed but not deeply technical audience the following:
a. The ductor measurement test, what high readings indicate, and why a five digit reading
instead of four may be indicative of an error.
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IPL Response:
Circuit breakers have internal contacts that conduct electricity when in the closed position.

These contacts normally have very low resistance. A ductor measurement uses a specialized
instrument designed to accurately measure this low resistance. The test injects current
through the contacts while the circuit breaker is closed but out of service. The instrument
measures voltage caused by the injected current and calculates contact resistance. A four digit
readout on the instrument reports the resistance, typically in micro-ohms. Since the
instrument only reads four digits, a measurement report with five digits of accuracy may
indicate a reading error.

b. The thermal readings and how to interpret high readings.

IPL Response:
All objects emit infrared radiation based on their temperature and other properties. The

radiation varies with temperature and can be detected similar to the way human eyes detect
different colors. Infrared cameras operate much like television cameras. They are calibrated
to display different temperatures as different colors on a screen visible to the human eye.

Thermal inspections use infrared cameras to see temperature differences on equipment.
Thermal inspections look for equipment that is operating hotter than nearby equipment.
Interpreting high readings requires skill and understanding of expected temperature rise for
different kinds of equipment along with the equipment loading, heating from the sun, camera
settings, and other factors when the measurement is taken. Here are some examples:
0 A heavily loaded transformer will have more temperature rise than a lightly loaded
transformer.
0 A switch contact in open air will show more temperature rise than the same contact
under oil inside a circuit breaker tank.
In order to account for these differences, infrared guidelines set criteria for different
equipment. IPL issued improved guidelines subsequent to the event at Center Substation.

c. The oscillograph readings and alarms and how they should be interpreted.

IPL Response:
Oscillograph readings and alarms referenced in the root cause analysis are two different items.

Oscillograph readings are voltage, current and status values recorded at the time of an event.
Oscillographs continuously monitor and store data in a scrolling, temporary memory.
Oscillographs also have trigger inputs to indicate abnormal events as defined by the trigger
settings. When triggered, the oscillograph transfers some of the temporary memory into
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permanent memory. It records information just before and during the event. Oscillograph
readings contain thousands of data points for durations of about one second. Oscillograph
readings are useful for detailed after event analysis. They are not used for real-time analysis.

Oscillograph alarms arise from the trigger inputs and settings. Oscillograph alarms appear on
alarm screens in the Transmission Operations Control Center (TOCC). Often, many
oscillographs operate during a single event. Each oscillograph sends an alarm to the TOCC,;
so many alarms appear in the control center. The alarms tell system operators the oscillograph
has operated but do not provide any details about the event. System operators use this along
with other alarms and readings to respond to events.

d. The intermittent conduction that occurred as the breaker was failing and how it was
measured.

IPL Response:
The intermittent conduction was measured in after the fact analysis using new Smart Grid

synchrophasor information. This was very helpful in determining the sequence of events.

Intermittent conduction occurred as the circuit breaker contact rapidly deteriorated just prior
to the final event. The breaker was in the closed position with full system voltage available
on both sides of the contacts. The contacts deteriorated enough to stop current flow. The
contacts remained very close together as the breaker was mechanically in the closed position.
From time to time, current would resume, due to internal arcing across the contacts.

e. The function of the pilot cables in supporting the function of the primary relays.

IPL Response:
Pilot cables support communication between relays protecting a single line, but are located in

different substations. They enhance coordination and provide faster fault clearing by allowing
protection relays at each substation to quickly agree the problem is in their zone of protection.

f. The relaying schemes used to protect the failed breaker.

IPL Response:
The breaker is included in two overlapping protection schemes: 138KV bus differential and

132-03 line protection.

g. The rise in the neutral current on the attached transmission line, and whether it caused a
burning down of the neutral wire.
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IPL Response:
The neutral (ground) current arose from short circuits between energized phases and grounded

equipment at Center Substation. This is normal and expected. The first short circuit was
between B phase and the tank of the circuit breaker. Later, as second short circuit started as
conductive gasses enveloped C phase of a switch above the breaker.

The exact mode of failure (mechanical or electrical) of the neutral (static) wire is not known.
It was considered as a possible root cause, but eliminated based on careful examination of the
physical location and position, as well as oscillograph data.

7. Provide copies of the following documents, with a brief explanation of how to read the
information in each document:
a. The one-line electrical diagram of the Center substation.

IPL Response:
The detailed substation one-line diagram is considered Confidential Critical Energy

Infrastructure Information. Such information can be made available for inspection at IPL,
One Monument Circle, Indianapolis, IN. Alternatively, IPL can provide the information
subject to a protective order and appropriate nondisclosure agreement.

b. The results of the ductor testing of the failed breaker.

IPL Response:
Copies of the completed work order are provided and include the results of the ductor

tests.
See Exhibit: IPL-Q7b

c. The work order indicating maintenance was required after the 9-30-10 high ductor
reading.

IPL Response:
A copy of EMPAC Work Order 10-040728-0000 printed April 23, 2012 is attached. There

are no notes or signatures because it was cancelled electronically after the January 16,
2012 failure.
See Exhibit: IPL-Q7c

d. Any internal communication assessing what parts needed to be ordered.
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IPL Response:
A copy of the email requesting that parts be ordered for the Center West Bus Tie breaker

(132-03 Line ) have been provided. This email was sent from a Section Leader in the
Field Operations group to support engineer who coordinates the ordering of parts.
See Exhibit: IPL-Q7d

e. The parts order and the delivery receipt or acknowledgement.

IPL Response:
A copy of the Purchase order for the parts has been provided along with copies of the

receiving information and packing slip showing when the parts arrived.
See Exhibit: IPL-Q7e

f. The thermal scan on 1-4-12.

IPL Response:
Spot Temperatures are labeled as SP01, SP02 and SP03. The symbol “+” marks the target

temperature location. The attached IPL thermal scan has 3 separate temperatures listed;
one for each of the three tanks. Two of the three temperatures, SPO1 and SPO2 are
elevated by 35 °F over ambient. This rise over ambient indicates heating inside the tank.
The tanks each contain a set of moveable main contacts.

See Exhibit: IPL-Q7f

g. The dissolved gas analysis results from the sample taken 1-5-12.

IPL Response:
IPL acquired oil samples and specified “Oil Quality” and “PCB” tests from an

independent lab, Weidman Diagnostic Solutions. Resulting data was reported on a per
tank basis. OCB A refers to the oil circuit breaker tank A. See results also for OCB B and
OCB C. The oil quality test includes 7 different condition results and diagnostic
conditions under the “Comment:” section of the report. IPL requested PCB sampling of
the oil. This is a routine test due to the fact employees would be entering the main tank
during an internal inspection.

See Exhibit: IPL-Q7g

h. The oscillograph recordings referenced in the report.

IPL Response:
See Exhibit: IPL-Q7h
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8. Explain any constraints caused by congestion or loading on related equipment which might
have prevented or delayed timely maintenance on the Center substation or specifically the
breaker that failed.

IPL Response:
The 132-03 line normally sees significant power flows. When maintenance outages are required,

IPL works with the Midwest ISO to schedule this line out of service for times that will have the
least impact on system reliability. To the extent possible line outages are coordinated with other
line and generation outages in the area to minimize congestion impacts.

9. Explain the following:
a. Why the breaker was put back in service after the high ductor readings on 9-30-10, and how
long it had remained closed until it was mistakenly ordered opened and closed on 1-16-12.

IPL Response:
The breaker was returned to service because the condition was considered acceptable for

service until completion of the internal inspection. It generally remained closed and available
for service until 1-16-12. The breaker operated successfully on six occasions between 9-30-
10 and 1-16-12. The six successful operations were normal maintenance operations. Some
provided safety isolation for other maintenance activities, and some were to exercise the
breaker per maintenance practices. It should be noted that four successful operations occurred
before the substation thermal scan on 8-8-11. The thermal scan did not indicate any thermal
problems with the breaker at that time.

b. Why the recommended internal inspection on that breaker was not done even though a
work order that was written on 9-30-10.

IPL Response:
The circuit breaker must be removed from service in order to perform an internal inspection.

A four day outage request was approved, and the internal inspection was scheduled for the
week of 12-13-10. However, the outage request was cancelled due to inclement weather.

After the cancellation, a decision was made to order additional parts (more than the 2006
replacement) in July 2011. This circuit breaker experienced a similar problem in 2006. Work
completed on April 12, 2006 replaced contacts. Unfortunately the problem re-appeared in
2010. Ordering additional parts helped to assure all work could be completed with one outage
and to help assure the repair would be more permanent.

The parts arrived on August 15, one week after a thermal scan indicated breaker temperatures
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were normal. This, and previous experience, reinforced the assessment that the breaker could
remain in service for some time before repairs. The decision was made to coordinate this
work during the Spring 2012 Harding Street Unit 7 scheduled maintenance outage.

c. Why it took almost a year to order the parts.

IPL Response:
See the response to 9 b above.

d. Why the particular parts were ordered, i.e., including springs, etc.

IPL Response:
Past operating and maintenance history suggested contacts would likely be the cause. Spring

buttons were not replaced in 2006. Supervision and field crew members asked for springs and
spring buttons to be ordered in addition to the contacts. The additional parts helped to assure
all work could be completed with one outage and to help make the repair more permanent.

e. Why the maintenance was scheduled to be delayed until April, 2012.

IPL Response:
See the response to 9 b above.

f. How long the pilot cables and primary relays had been out of service at the time of the
event, who owns the pilot cables, why the pilot cables and primary relays were out of
service, and the work required to return them to service.

IPL Response:
IPL owns all the equipment. Relays were taken out of service 6/29/2009 due to unusable pilot

wire circuit. To return the relays to service on copper pilot wire requires replacing 17,388 feet
of pilot cable.

g. Whether the option to replace the breaker was considered, and why it was rejected.

IPL Response:
The option to replace the breaker was considered. Replacing contacts is more cost effective

than replacing the breaker. The estimated cost to replace the contacts and springs for that
style of breaker would have been $15,000. Past experience has shown that that type of repair
will resolve the high ductor reading.
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10. Describe the customer outage experience that resulted from this event, including
momentaries, unplanned, and planned outages.

IPL Response:
When the 132-03 breaker failed at 11:04 AM the protection equipment isolated the West 138 kV

bus section resulting in the loss of source to the 138/13.2 kV H-Unit. The customers served from
this transformer lost power. Operators in the Transmission Operations Control Center transferred
the load via the Energy Control System to the 138/13.2 kV F-Unit on the East 138 kV bus which
was still in service. The 3,541 customers on the H-Unit saw a loss of power for up to 2 minutes.
Because of the transmission level fault in the 132-03 breaker, all customers across the IPL system
saw a momentary dip in voltage, they would have seen a quick blink of their lights, but they did
not lose power.

IPL requested assistance from the Indianapolis Fire Department (IFD) to help extinguish the fire
in the 132-03 breaker control cabinet. Before IFD personnel would enter the substation they
required that all equipment in the substation be de-energized for their safety. IPL complied with
this request by de-energizing all 138 kV and 34.5 kV transmission lines into Center Substation.
This resulted in the 9,386 customers being served by the Center Sub F-Unit and H-Unit to lose
power for 29 minutes while the fire in the 132-03 breaker control cabinet was extinguished by
IFD. As soon as the fire was out and the firemen were safely out of the substation, IPL re-
energized the transmission lines into Center Substation, restoring service to all customers being
served out of Center Sub.

11. Describe:
a) The organizational responsibility within IPL for making decisions in response to
equipment inspection findings.

IPL Response:
The organizational responsibility within IPL for making decisions in response to

equipment inspection findings is a combination of guidance from Asset Management and
responsible departments to follow that guidance.

Asset Management is responsible for setting inspection criteria and guidelines. Asset
Management is also responsible to monitor inspection results along with asset
performance. Asset management is responsible to review this information and update
guidelines as needed.

Individual departments are responsible to follow the guidelines and provide feedback to
Asset Management for continuous improvement.

Indianapolis Power & Light Company Page 15 of 19
May 4, 2012



This Asset Management responsibility is a recent organizational change from previous
practices. Each department had more autonomy for guidelines and decisions before this
change.

b) How does something like a high reading on a ductor test, Doble test, dissolved gas
analysis test, thermal image, etc., or a condition that appears unsafe or leading to
imminent fault or outage, get communicated to a manager within IPL who can then
direct that action be taken?

IPL Response:

Technicians who measure and test have guidelines for recognizing abnormal results. The
amount of departure from normal determines a priority response. Slight departures may
suggest more frequent testing. Larger departures may indicate a more detailed inspection
or repairs within a specific interval. The largest reading departures from normal indicate
equipment may need immediate repair and/or removal from service. Scheduling
Coordinators review the results and initiate appropriate work orders with priorities
commensurate with the urgency. The level of urgency is sometimes refined through
consultation with section leaders, schedulers, and other subject matter experts. Technicians
and schedulers alert their supervisors when measurements indicate urgent response.

In rare cases, measurements indicate equipment is unfit for service and/or potentially
unsafe. These are reported immediately. Supervisors escalate these conditions to
management. Work orders are issued and crews are assembled to make urgent repairs.
Also, conditions indicating equipment is unsafe or unfit for service are reported to the
System Operator, and the equipment is isolated from service until repaired. If it affects
equipment operation the dispatch office is also notified.

c) How is that action then tracked until completion, and by whom?

IPL Response:
IPL monitors compliance with high priority work completion as part of weekly, face to

face performance meetings among managers and department heads. Special emphasis is
placed on timely completion of urgent work.

All priorities of repair work for substations are recorded in EMPAC. They remain in and
are tracked by EMPAC until completion. Work order status is visible to schedulers,
supervisors and management. Progress is discussed weekly in face to face performance
meetings.

Indianapolis Power & Light Company Page 16 of 19
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d) What systems are used, e.g., work order system, project prioritization system, etc., and
who can access them?

IPL Response:
EMPAC is the work management system for substation, central business district work and

Power Supply. The EMPAC system can be and is accessed by any employee including
management, first line supervisors, Scheduling Coordinators, crew leaders, and crew
members.

Dissolved gas readings are available on the vendor’s web site, e-mailed to subject matter
experts and the paper form is filed in the equipment history. Doble and infrared data is
stored electronically on the IPL internal network.

IPL is transitioning to a central repository for storage of inspection, test and criticality
data. This system, is known as lvara. lIvara will improve visibility of test data and
enhance IPLs ability to initiate condition based maintenance through condition trigger
algorithms. This will allow IPL not only to optimize work within asset classes but also
across asset classes.

e) What formal (written, promulgated, trained) processes or procedures govern the process
of decision making about equipment inspection, maintenance, renewal, and replacement
for substation major equipment like circuit breakers?

IPL Response:
IPL Asset management has specific roles and responsibilities for these decisions approved

at the executive level. These are relatively new. Distribution of and training are underway
for these new procedures.

f) What level of internal compliance to these processes would IPL say existed prior to 1-16-
12, and what evidence of such compliance does IPL have?

IPL Response:
For the IPL Customer Operations group customer reliability is a key indicator of process

success. To that extent, IPL’ excellent reliability is evidence of good internal compliance.
IPL’s weekly meetings include strong emphasis on completion of high priority work in
conformance with guidelines. IPL maintains and monitors a variety of service level
indicators to assure performance and compliance with programs. However, IPL’s
reorganization to emphasize Asset Management recognized there still is an opportunity to
improve prioritization, visibility, and documentation of all work.

Indianapolis Power & Light Company Page 17 of 19
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g) How does IPL's system of financial controls (budgets, funding, authorizations, and
reviews) facilitate or constrain the decision making described in these procedures?

IPL Response:
The budgeting process is centralized within the Asset Management group. Asset

Management prioritizes all large capital projects and programs. Large discretionary
projects also go through executive challenge processes to help ensure optimum use of
funds.

Starting in 2011, the new Asset Management organization increased the number of
proactive replacement programs considered within the long range budget process. These
include accelerated funding for URD cable replacement, additional targeted funding for
the CBD network, and rehabilitation of transmission substations including Center
Substation. These enhancements were approved and are in the long range plan.

h) Why didn't the procedures in place prior to 1-16-12 prevent the event at the Center
substation?

IPL Response:
The root cause analysis identifies what caused the event at Center substation. Answers to

questions in this response give additional insights with respect to timing and decision
making. With respect to procedures in place, infrared guidelines did not generate a
maintenance priority as high as the same measurement would generate today. A higher
priority would have been more visible to supervisors and managers and would have been
repaired sooner.

IPL does not minimize this event. IPL is committed to completing the recommendations
in the root cause analysis. IPL is also committed to improving overall Asset Management
procedures, practices and culture.
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Routine Work Order Number: 07-022641-000 (R} Page I of 1

23 Sep 2010 05:56:51

QOriginator i Brown, Charles Start Date + 09/28/2010
Requester : Brown, Charles Action Code ¢ PD-Preventive
Shutdown : Isolation Requ Priority : Priority 4
Planner ¢ Brown, Charles Parts Reqd :
Project : 0001514700 Reference
Area Code Date Reqrd 10/36/2009
Repair Tag Late Date :
Tagout No. GL Code Comho + .163110.....999...
(
Description BREAKERS: External inspection
Asset : CENTER-W BUS TIE BKR Revision Number H-1
Asset Number : BRSA407031 Category + 100020
Keyword, Qualifier ¢ BREAKER-PD, OCB Last Meter Reading :
Asset Description : CENTER -- W BUS TIE
Location t 343 W. WISCONSIN Last Reading Date
Description
Crew
Step Craft Schedule Date Tagout No.
1. PD-SUBM-S 09/28/2010
SUBMECH

External Inspection

Record Time Daily

N )
: Employee raods f‘i{j afe L)m\‘f ﬂ, 8 ff}o
Date Number Hours Enter :f:ﬂ ' %g :;ﬂc:g - %@mﬁc@,
. L f :Q'I{'Jé}:’z'i?\
[1
[]
P

# % * End of Report (1106259) * * %

NOTES: Indicate any remarks or comuntents on the rever, e, ide.
Compieted by Employee Number: /007 Signature: 5; . \f
Faflare:
Slgnature:

As Found Rating:

Date: Reconciliation:
Accepted by Employee Number:
Asset Downtime: Meter Reading:

EXHIBIT IPL-Q7B(1)
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138KV Breaker Maintenance Data Sheet E
Date ‘I{R‘B//TD Counter Reading ~ !:—» Q 2

Type of Maintenance: Internal: External: __¢~_ _Mechanism: _,_~

[CENTER-W BUS TIE BKR — nsulating Type [655

Make [SA  Model JBZO-145-63-6  SerialNo |40703_1 "~ MigDate [si2i1982

Volt Rate [138000.00  AmpRate J3060  lIuptRate | Mechanism Type [PH-33T5

Last Doble Test |04/12/2006 Last Intr Inspection [ %Ganons |2151 =

i

L.ast Counter Reading I Last Counter Reading I e ; s
’ PCB PPM ]30
Last Extr nspection [T0/2772004 Retest [

- PCB Date [0/25/1984
Last Counter Reading ;555 Analyze ]

]
!
|
i
]
I
\

| PCBPPM-APHASE: |

Cabinet heater checked working? V/ ‘ PCB PPM-B PHASE: L
| ‘ PCB PPM C PHASE l

™ Keplacad counfer /Kec .meghc:ﬁi' Accu / [} 3 ﬁl B Docisl A
g’?}c Iﬁﬁ ale, Qa“‘g 53’3“ IF ,Z:ﬂ»wr“ ) 3‘{&.&7@90{3{& ,f@{[‘g@y‘p

DUCTER READINGS 158

NEW READINGS j C]o

O
N
:
x

PENETRATION READINGS [68/64

NEW READINGS

S
£l
N Rf-..
ot
M

Special Notes:

S | | EXHIBIT IPL-Q7B(2)

Printed: Thursday, September 23, 2010 8:25:26 AM
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23 Apr 2012 10:08:41

Routine Work Order Number: 10-040728-000 (C)

Page 1 of

QOriginator Stevensen, Jonathaa Start Date 12/13/2010
Requester Stevenson, Jonathan Action Code PD-Preventive
Shutdown Isolation Requ Priority Priority 4
Planner Stevensen, Jorathan Parts Reqd
Project 0001514700 Reference
Area Code Date Reqrd 12/17/2010
Repair Tag Late Date
Tagout No. GL Code Combo .163110.....999...
Description BREAKERS: INTERNAL INSPECTION - During external completed 09/28/2010, B-phase ductor

reading was 34,279 and C-phase ductor reading was 66,490, IR completed 1/4/2012

indicates 35.51 degrees rise at 32.6 ambient - Tanks 1 and 2. Will need to compiete

internal inspection.
Asset : CENTER-W BUS TIE BKR Revision Number : 5
Asset Number : BRSA407031 Category 100016
Keyword, Qualifier BREAKER-PD, OCB Last Meter Reading
Asset Description CENTER -- W BUS TIE - Faulted January 2012,
Location 343 W, WISCONSIN Last Reading Date

Description
Crew
Step Craft Schedule Date Tagout No.
1.
SUBMECH

buring external completed 09/28/2010, B-phase ductor reading was 34,279 and C-phase ductor reading was §6,490.

Will need to complete internal inspection.

Date

Employee
Number

Record Time Daily

Hours

Enter

[]

[1]

[}

[]

NOTES: Indicate any remarks or comments on the reverse side,

Completed by Employee Number:
Reconciliation:  Failure:
Signature:

As Found Rating:

Date:

Accepted by Employee Number:
Meter Reading:

Asset Downtime:

Signature:

EXHIBIT IPL-Q7C(1)
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23 Apr 2012 10:08:41

Asset
Asset Number
Keyword, Qualifier

Crew
Step Craft

Routine Work Order Number: 10-040728-000 (C) Page
: CENTER-W BUS TIE BKR Revision Number HIN]
: BRSA407031 Category : 100016

: BREAKER-FD, OCB

Description

Schedule Date Tagout No.

2

# # * End of Report (1321114) * * #

NOTES:

EXHIBIT IPL-Q7C(2)
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Carla Jones

From: Tim L. Gentry

Sent: Thursday, July 28, 2011 5:52 AM

To: Tom Edwards

Subject: FW: Siemens Renewal Parts Quotation # SF11214180 for Indianapolis Power & Light (IPL)
Attachments: Siemens Energy Terms & Conditions 10-2008.pdf

Can | get you to order these parts for me? They are for the Center W. Bus Tie Breaker. Thanks....Tim

From: Larry Sudbeck [mailto:larry.sudbeck@siemens.com]

Sent: Wednesday, July 27, 2011 16:39

To: Tim L. Gentry

Subject: Siemens Renewal Parts Quotation # SF11214180 for Indianapelis Power & Light (IPL)

o

SIEMENS
k! o

e RO
Bart mmmmmmmmmmm&%gﬂ “mi@:&
%‘t& %g)(!;‘d’” £ ki

Your Siemens Quote #
SF11214180

Dear Tim,

Indianapolis Power & Light (IPL}
Siemens Parts Quotation#: SF11214180
Customer RFQ #:

We are pleased to quote you the following:

For BZO-145-63 s/n 407031
For 1 Breakers ( 3Tanks )

60 each Contact Finger 72211653002 $78.00
gach

60 each Button 71110249002 $5.00 each

60 each Compression Spring 72112660001
$30.00 each

Total amount: USD 6,780.00

EXHIBIT IPL-Q7d(2)
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P A= INDIANAPOLIS POWER & LIGHT COMPANY :
Morris Street Service Center Purchase Order
l 1230 W. Morris St. PO Number Revision Page
eyt Indianapolis, IN 46221-1744 887706 0 1
company FEDERAL ID NO:35-0413620

CEQ & 2687 dudgd G141

Ship To:
1230 W. Morris St.

SIEMENS ENERGY INC Indianapolis,IN 46221-1744

7000 SIEMENS ROAD Refer to ltems for excepiions
WENDELL, NC 27591

ATTN: K WEATHERS :
Bill To:

Attn: Accounts Payable
1230 W. Morris St.
Indianapolis,IN 46221-1744

Order Date Revision Date Print Date
08-AUG-11 08-AUG-11
Payment Terms Freight Terms F.0.B.
NET 30 Prepaid & Add Destination
Requestor Buyer Supplier Number
Tom Edwards Carla Jones 1308
Note:
REFERENCE QUOTATION #SF11214180, 6/27/2011
ITEM DESCRIPTION NEED BY DATE | QUANTITY U.0.M. UNIT PRICE | EXTENDED
1 22-AUG-11 60.00 EACH $78.0000 $4,680.00

CONTACT FINGER. PART #72211653002. SIEMENS ENERGY INC. QUOTATION #SF11214180, 6/27/2011.

2 l | 22-AUG-11 | 60.00 I EACH | $5.0000 | $300.00

BUTTON. PART #71110249002. SIEMENS ENERGY INC. QUOTATION #SF11214180, 6/27/2011.

3 | | 20-AUG-11 | 60.00 | EACH l $30.0000 | $1,800.00

COMPRESSION SPRING. PART #72112660001. SIEMENS ENERGY INC. QUOTATION #SF11214180, 6/27/2011.

PO NUMBER MUST APPEAR ON ALL SHIPPING PAPERS, PACKAGES, TOTAL $6,780.00
BILLS OF LADING, & INVOICES.

THIS DOCUMENT IS AN ACCURATE REPRESENTATION OF THE PURCHASE ORDER Carla Jones

AT THE TIME PRINTED AND MAY NOT CORRESPOND EXACTLY WITH THE ORIGINAL

DOCUMENT SENT TO THE SUPPLIER. DOCUMENTS THAT DIFFER FROM THE Phone 317-261-8075
ORIGINAL ARE USUALLY DENOTED BY A REVISION NUMBER GREATER THAN ZERO. Fax 317-261-8975

THIS DOCUMENT SHOULD NOT BE TRANSMITTED TO SUPPLIERS. IPL SHALL NOT Email carla.jones@aes.com

BE BOUND BY THE TERMS OF ANY IPL USER PURCHASE ORDER SHOULD IT BE
TRANSMITTED TO A SUPPLIER.

EXHIBIT IPL-Q7e(1)
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Receipt

Packing Slip

Freight Carrier
Containers
Supplier

Comments

20040

Shipment e

30094319

ISUPPLIER

i
SIEMENS ENERGY INC

887706 T. Edwards job material

Receipt Date
Shipped Date
Waybill/Airhill
Bill of Lading
Received By

« Add To Receipt
15-AUG-2011 22:1¢
10-AUG-2011 00:0¢

i
i

-

Edens, Jefirey D '

EXHIBIT IPL-Q7e(2)
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Details Currency

COrder Information  Oulside Sevices

Shipment Information

Secandary Destination
_ Quanlity UOM  Quantity UOM Type ltem

£0 [EACH] Expense |

BJJ{EACI-;_I-M“ Expensa i -
BDEACh_ o Expense !

_ Rev_ Description L] ]

ICOMTACT

BUTTON. PART # A
[COMPRESSION S |\

FINGER{h

|
138
R
R
BE
[

Operating Unit A
Supplier [SIEMENS ENERGY NG
item Description [COMPRESSION SPRING. PART {72112

Destinatien

Header Receiver Note

Shipment Receiver Note -

[ Lot - Jagal Dasoads

Order Type !S[and‘ardr o

Order 967706

Due Date 122-AUG-2011 15:1;

Hovard E s
UN Number E

Routing [blrect DElwezy B

Erpress

l Header !

EXHIBIT IPL-Q7e(3)
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SIEMENS

Siemens Energy, Inc.
Power Distribution Division
7000 Siemens Road

Phone: 919 365-2200

Page 1 of 1

Packing List

WENDELL, USA NC 27591 Fax: 919 365-2200
Ship to: P |Ihformation == < e R e
Indainapolis Powar & Light Co. Bill of Lading No. SIUSG0040098684
1230 West Morris Street Ship Date Aug 10, 2011
INDIANAPOLIS IN 48221 Sales Order Number 30094319
USA Sales Order Date Aug 09, 2011

Purchase QOrder No. 887706

Carrier Ups

No. Packages 1

Shipping Type Best Way

Ship Freight Amount PRADD

Order Type DOM
Package No. . Package Type -~ Total . . Unit  ~ |Package No: 'Package Type ~ Total . . ~Unit: -
01 1 BOX 18.800 LB

“Jom

LHwARPH

Del.ltem# ‘Pky . Pkg.tem# Oty

Bk Ord Qty  Unit___ P

Description

000100 o1
Cust.

000200 a1
Cust

000300 a1

0.000 EA
1
0.000 EA
2
0.000 EA

Cust. PO #: 887706, PO line #: 3

722116563002

71110249002

72112660001

CONTACT FINGER
BUTTON

SPR, COMP .4B0 OD X .80

Siemens Energy, Inc., Shipper,

Per

Permanent post office address of shipper,

Per

EXHIBIT IPL-Q7e(4)
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IPL anks *
INFRARED INSPECTION /0~ vfo] 2%
FIELD DOCUMENTATION REPORT

-40.5°F
i IlR_i};?aﬁ;éiion — ‘ “ Value
Date of creation 1/4/2012
Time of creation 11:02:17 AM
File name C0104-02.img
Object parameter Value
Emissivity 0.85
Ambient temperature 32.6°F
Label Value
SPO1 68.1°F
SP02 63.3°F
SP03 38.8°F
SPOT1 - AMBIENT = 85.51°F
1 ( Intermediate ) 100 - 150 Deg. F Repair in the near future
2 ( Serious) 151 - 250 Deg. F Repair in immediate future
3 ( Critical ) > 250 Deg. F Repair immediately
Severity of problem: Serious
Inspection By BJ
Date 01/0472012
[To Dept. 124
Name TIM GENTRY
LCocation CENTER SUB.
Special ID: 738KV WEST BUS TIE BKR.
Problem INTERNAL HEATING ON TANK ONE AND TWO.
Rise 3551 Deg. F ‘

completed by:

COMMENTS:

EXHIBIT IPL-Q7f

Return completed work order to John Willey or Bill Jones.
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WEIDMANN DIAGNOSTIC SOLUTIONS
5305 COMMERCE SQUARE DRIVE + INDIANAPOLIS, IN + 46237
317 888 7288 + 317 888 2577

WEIDMANN

TEST REPORT
05-6376601-381861-00

WWW.WEIDMANN-DIAGNOSTICS.COM Page 1 of
Polychlorinated Biphenyls (PCBs) Report
EPA Method 8082
INDIANAPQOLIS POWER & LIGHT
1230 MORRIS STREET Order#: 381861
Account: 396
INDIANAPCLIS, . 46221 US Received: 01/05/2012
ATTN: LARRY RUDOLF Reported: 04/09/2012
PO#: BLANKET Lab Contact: JAMES NEAL
Project ID:
Customer ID: BRSA407031
Sample !dentification Analyst 1D Date Analyzed
Lab c;"tm‘ Date Sampled Serial Number Batchst Date Extracted Matrix Results Arocc::laor Rea?rl;fl;ng
Equipment Type —— ] e
CENTER W BUS TIE SIEMENS QCB A LP 01/16/2012
6376601 | 01/05/2012 407031A 123 DF-75 01/16/2012__| MIN R 1260 10
oc8 | e | e
Comment:
CENTER W BUS TIE SIEMENS OCB B LP 01/18/2012
8376602 01/05/2012 407031B 123 DF-75 01/16/2012 MIN F?PEK/I 1260 1.0
’ oCcB e e
Comment:
CENTER W BUS TIE SIEMENS QCB C LP 01/16/2012
6376603 01/05/2012 407031C 124 DB-66 01/16/2012 MIN P2F->?VI 1260 1.0
oCB —
Comment:

End of Test Report

Authorized By:

SUPERVISING CHEMIST

Netatiens: - il repoding units (mgfkg). Selids dry wt. reperting units {mgfka). Wipe reporling urits in micrograms (1q). Water reperting unlts in PPB. All other PCB lests In PPM. Quality control documentation is available upon request.

Notations: 2. This testis conducted by a subeontracted |shoratory, 3, Subrantractad laboratary has received 1S0 Standard 17025 acoraditation for this test.

The analyses, opinions or interpratatians contained in this report are bassed upon material and infarmalion supolied by the clisnt. WEDMANN Diagnostic Solutions does not imply that the contents of the sample received by this laboratory are the same as alf
such material in the environment from which the sample was taken. Our test resulis ralate only to the sample or samples tested. Any interpretations ar apinions expressad rapresant the best judgmant of WEIDMANN Diagnoslic Solutions. WEIDMANN
Diagnostic Salutions assumas no respansibility and makes no warranty or representalion, expressad or implied as to the condition, productivity or proper operation of any equipment or other propedty for which this report may be used or relied upon for any

reason whatscever, This test report shall not be reproduced except In full, without written approval of the Iaboratory.

A Member of the WICOR Group

EXHIBIT IPL-Q7g(2)
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WEIDMANN DIAGNOSTIC SOLUTIONS

w E I D MAN N 5305 COMMERCE SQUARE DRIVE + INDIANAPOLIS, IN + 46237

TEST REPORT

08-6376601-381861-00

O AVEIDMANN-DIAGNGSTICS COM Page 102
Qil Circuit Breaker (OCB) Qil Analysis & Diagnostic Evaluation
INDIANAPOLIS POWER & LIGHT Serialf:: 407031A Pole: A Control#: 6376601
1230 MORRIS STREET Location: CENTER W BUS TIE kV: 138 Order#: 381861
SIEMENS QCB A
Unit#: Interrupt Rating: Account: 396
INDIANAPOLIS, . 468221 US Modet: Mfr: SIEMENS Received: 01/05/2012
ATTN:LARRY RUDOLF Year Mf'd: 1382 Reported: 04/09/2012
PO#:BLANKET Bank: Phase: A Sampled By: Last Filtered:
Project ID: Fluid: MIN USGal: 690 Last Changed:
Customer ID: BRSA407031 Syringe ID: Bottle [D: 1
' Lab Control Number: 6376601 5445872 5399647 5391020 5383604
Date Sampied: 01/05/2012 05/03/2007 11/08/2006 10/13/2008 09/14/20086
Order Number: 3818561 181874 172429 170840 169395
Qil Temp:
Counter {normal}:
Counter {fault):
Dissolved Gas Analysis (DGA) Hydrogen {H2) (ppm): 81 <2 6
ASTM Methane (CH4) {(ppm}): 18 1 3
D-3612 Ethane (C2HE) {ppm): <1 1 <1
Ethylene{C2H4) {(ppm): 25 3 6
Acetylene {C2H2) {(ppm): 70 5 14
Carbon Monoxide (CO) (ppm): 48 23 64
Carbon Dioxide(CO2) (ppm): 694 495 793
Nitrogen (N2} {ppm): 53783 61010 63127
Oxygen {O2) (ppm): 20935 27429 16679
Total Dissolved Gas (TDG) (ppm}: 75655 88967 80692
Totat Dissclved Combustible Gas (TDCG) (ppm): 243 33 93
Equivalent TCG percent: 0.2856 0.0231 0.0617
Physical Evaluation
D-1533 Moisture in Qil {(ppm): 91 31
D-1500 Color Number (Relative): L1.5 L1.5
D-971 Interfacial Tension {dynes/cm}: 27.44 27.0
D1816 Dielectric Breakdown 1 mm {kV mm-C}:
Particle Profile Greater than 5 um{c)/mil:
D-G786 - Greater than 6 um{c)fml:

Microscopic Evaluation

Greater than 10 um(c)/ml:
Greater than 14 um(c)/mi:
Greater than 21 um{c)/ml:
Greater than 38 um{c)/ml:
Greater than 70 um(c)/ml:

Fibrous Particles %:
Metal Particles %:
Carbon Particles %:
Other Particles %:
Opacity Rating:

Notations: 2. This test is conducted by a subcantracted laboratory. 3. Subcontracted laboratory has received FSO Standard 17025 acereditation for this test.

The analyses, opinions or interpretations contained in this report are based upon material and information supplied by the cllent. WEIDMANN Diagnostic Solutions does not imply that the contents of the sample received by this |aboratory are the same as all
such material in the environment from which the sample was taken. Our test results retate only to the sample or samples tested. Any inferpretations or apinions expressed repressnt the bast judgment of WEIDMANN Diagnestic Solutiens, WEIDMANN
Diagnostic Solutions assumes no respons|biity and makes no warranty er representation, axpressed or Impiied as to the conditron, productivity or propar operation of any equipment or other property for which this report may be used or relied upon for any
reason whatsoever. This test report shall not be reproduced except in full, without written approval of the laboratory.

A Member of the WICCR Group

EXHIBIT IPL-Q7g(2)
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WEIDMANN

WEIDMANN DIAGNOSTIC SOLUTIONS
5305 COMMERCE SQUARE DRIVE + INDIANAPOLIS, IN + 46237

TEST REPORT
08-6376602-381861-00

W W DMANN-DIAGNOS s COM Page 10f 2
Qil Circuit Breaker (OCB) Oil Analysis & Diagnostic Evaluation
INDIANAPQLIS POWER & LIGHT Serial#: 407031B Pole: B Control#: 8376602
1230 MORRIS STREET Lecation: CENTER W BUS TIE kV: 138 Order#: 381861
SIEMENS OCB B
Unit#: interrupt Rating: Account: 398
INDIANAPOLIS, . 46221 US Modet: Mfr: SIEMENS Received: (1/05/2012
ATTN:LARRY RUDOLF Year Mf'd: 1982 Reported: 04/0%/2012
PO#:BLANKET Bank: Phase: B Sampled By: Last Filtered:
Project ID: Fluid: MIN USGal: 69¢ Last Changed:
Customer |ID: BRSA407031 Syringe ID: Bottle ID: 2
Lab Control Number: 6376602 5445875 5389653 5391022 5383609
Date Sampled: 01/05/2012 05/03/2007 11/08/2006 10/13/2006 09/14/2008
Order Number: 381861 181874 172429 170840 169385
Qil Temp:
Counter {normal}:
Counter (fault):
Dissolved Gas Analysis {DGA) Hydrogen {H2) (ppm): 92 . 2 4
ASTM Methane (CH4) (ppm}): 27 4 3
D-3612 Ethane (C2H8) (ppm}: 3 2 <1
Ethyiene(C2H4) (ppm): 41 6 5
Acetylene {C2H2) (ppm}: 101 1 3
Carbon Monoxide (CO) (ppm): 76 43 52
Carbon Dioxide(C0O2) (ppm): 653 512 813
Nitrogen {N2) (ppm): 52977 64481 61123
Oxygen {O2) (ppm): 20941 24486 20104
Toial Dissolved Gas (TDG) (ppm): 74911 89537 81807
Total Dissolved Combustible Gas (TDCG) (ppm): 340 58 a7
Equivalent TCG percent: 0.3581 0.0484 0.0637
Physical Evaluation
D-1533 Moisture in Qil {ppm}: 41 30
D-1500 Color Number (Relative); L4.5 L1.5
D-971 Interfacial Tension {dynes/cm): 30.13 283
D1816 Dielectric Breakdown 1 mm {kV mm-C):
Particle Profile Greater than 5 um{c)/mi:
D-6786 Greater than 6 um(c)/ml:
Greater than 10 um(c)}/ml:
Greater than 14 um(c)}/ml:
Greater than 21 um(c)/ml:
Greater than 38 um(clyml:
Greater than 70 um{c)/mi:
Microscopic Evaluation
Fibrous Particles %:
Metal Particles %:
Carbon Particles %:
Other Particles %:
Opacity Rating:

Notations: 2. This test is conducted by a subcontracted lsboratory. 3. Subcontracted laberatory has received [SO Standard 17025 accreditation for this tast.

Tha analyses, opinicns or interpratations contained in this report sre based upon malerial and information supplled by Lha clienl. WEIDMANN Diagnostic Solutions does not imply that the contents of the sample received by this laboratary are the same as all
such material In the anvirenment from which the sample was taken. Our test results relate only to the sample or samples tested. Any interpretalions or opinions expressed represent the best judgment of WEIDMANN Diagnostic Solutions. WEIDMANN
Diagnostic Solutions assumes no responsibility and makes no warranty or representation, exprassed cr impiied as to the condition, productivity or praper operatlon of any equipment or other property for which this report may be used or relied upon for any
reason whatsoever, This test report shall not ba reproduced excapt in full, withou! written approvat of the Jaboratory.

A Member of the WICOR Group

EXHIBIT IPL-Q7g(3)
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WEIDMANN DIAGNOSTIC SOLUTIONS

W E I D M AN N 5305 COMMERCE SQUARE DRIVE + INDIANAPOLIS, IN + 46237

317 888 7288 + 317 888 2577

WWW.WEIDMANN-DIAGNOSTICS.COM

TEST REPORT
08-6376603-381861-00

Page 1 of 2

Oil Circuit Breaker (OCB) Oil Analysis & Diagnostic Evaluation

INDIANAPOLIS POWER & LIGHT Serial#: 407031C Pole: Control#: 8376603
1230 MORRIS STREET Location: CENTER W BUS TIE kV: 138 Order#: 381861
SIEMENS OCB C
Unit#: Interrupt Rating: Account: 396
INDIANAPOLIS, . 46221 US Model: Mfr: SIEMENS Received: 01/05/2012
ATTN.LARRY RUDOLF Year Mf'd: 1982 Reported: 04/09/2012
PO#BLANKET Bank: Phase: Sampled By: Last Filtered:
Project ID: Fluid: MIN USGal: 820 Last Changed:
Customer [D: BRSA407031 Syringe ID: Bottle ID: 3
Lab Control Number: 6376603 5445876 5399655 5391023 5383611
Date Sampied: 01/05/2012 05/03/2007 11/08/2006 10/13/2006 09/14/2006
Order Number: 381861 181874 172429 170840 189395
Qil Temp:
Counter (normal):
Counter (fault):
Dissolved Gas Analysis (DGA) Hydrogen (H2) (ppm): 96 3 6
ASTM Methane (CH#) (ppm): 26 8 3
D-3612 Ethane {C2H6) (ppm}: 3 3 <1
Ethylene(C2H4} (ppm): 38 8 8
Acetylene {C2H2) {ppm): 108 1 7
Carbon Monoxide (CO) (ppm): 87 64 Gy
Carbon Dioxide(CO2) (ppm): 751 588 732
Nitrogen (N2) {(ppm): 61665 58849 62874
Oxygen {02) (ppm): 234186 14576 22928
Total Dissolved Gas (TDG) (ppm): 86190 74100 86606
Total Dissolved Combustible Gas (TDCG) {(ppm): 358 87 72
Equivalent TCG percent: 0.3301 0.0855 £.0641
Physical Evaluation
D-1533 Molsture in Ol (ppm): 64 36
B-1500 Color Number (Relative}: L5.0 1.5
D-871 Interfacial Tension (dynes/cm): 28.9% 26.4
D1816 Dielectric Breakdown 1 mm (kV mm-C):
Particle Profile Greater than 5 um{c)/ml:
D-6786 Greater than 6 um({c)/ml;

Greater than 10 um{c)/ml;
Greater than 14 um(c)/mi:
Greater than 21 um(c)/ml:
Greater than 38 um{c)/m!:
Greater than 70 um(c}/ml:

Microscopic Evaluation
Fibrous Particles %:
Metal Particles %:
Carbon Particles %:
Other Particles %:
Opacity Rating:

Notations: 2. This teslis conducted by a subcontracted labaratory. 3. Subcontracted ibaratory has recelved IS0 Standard 17025 accreditation for this test.

The analyses, opinions or interpretations contained in this repart are based upan malerial and information supplied by the cfient. WEIDMANN Diagnostic Solulions does act imply Lbat the conlents of the sample received by this laboratery are the same as all
such material in the enviranment from which the sample was taken, Our test results refate only to the sampia or samples tasted. Any interpratations or opinions expressed represent the best judgment of WEIDMANN Diagnostic Solutions, WEIDMANN
Dlagnostic Solutions assumes no responsibility and makes no warranty or representation, expressed or implied as to the condition, produstivity or proper operation of any equipment of other property for which this report may be used or relied upon for any
reason whalsoever. This test repart shall not be reproduced except in full, without written approval of the labaratory.

A Member of the WICOR Group

EXHIBIT IPL-Q7g(4)
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WEIDMANN

WEIDMANN DIAGNOSTIC SOLUTIONS
5305 COMMERCE SQUARE DRIVE + INDIANAPOLIS, IN + 46237

317 888 7288 + 317 888 2577

TEST REPORT
01-6376601-381861-00

WAWW.WEIDMANN-DIAGNOSTICS.COM Page 1 of 2
INDIANAPOLIS POWER & LIGHT Serial#: 407031A Mfr: SIEMENS Control#: 6376601
1230 MCRRIS STREET Location: CENTER W BUS TIE kv: 138 Order#: 381861
SIEMENS OCB A
Equipment: OCB kVA: Account: 396
INDIANAPOLIS, . 46221 US Compartment: OCB Year Mfd: 1982 Received: 01/05/2012
ATTN: LARRY RUDOLF Breathing: FB Syringe ID: Reported: 04/09/2012
PO#: BLANKET Bank: Phase: A Bottie ID: 1
Project ID: Fluid: MIN USGal: 690 Sampled By:
Customer ID: BRSA407031 Model:
Lab Control Number: 6376601 6236211 5445872 5399647 5391020
Date Sampled: 01/05/2012 12/09/2010 05/03/2007 11/08/2006 10/13/2006
Order Number: 381881 351866 181874 172429 170840
Qil Temp:
Dissolved Gas Analysis {DGA) Hydrogen (H2} (ppm}): 81 <2
ASTM Methane (CH4} (ppm): 19 1
D-3612 Ethane (C2H6) (ppm): <1 1
Ethylene (C2H4) (ppm): 25 3
Acetylene {C2H2) (ppm): 70 5
Carbon Monoxide (CO) {ppm): 48 23
Carbon Dioxide (CO2) {ppm): 694 495
Nitrogen (N2) {ppm): 53783 61010
Oxygen {02) (ppm): 20935 27429
Total Dissolved Gas (TDG) {ppm): 75655 88967
Total Dissclved Combustible Gas (TDCG) {ppm): 243 33
Equivalént TCG (%): 0.2856 0.0231
DGA DGA Keys Gas / Interpretive Method:
Diagnostics
{most recent sample)
DGA TDCG Rate Interpretive Method:
(two most recent sample)
DGA Cellulose (Paper) Insulation:
Comment:
General Oil Quality (GOQ)
D-1533 Moisture in Qil (ppm): 91 31
B-971 Interfacial Tension (dynes/cm). 27.44 27.0
D-974 Acid Number {mg KOH/g): 0.057 0.051
D-1500 Color Number {Relative): L1.5 1.5
D-1524 Visual Exam. (Relative): CLR&SPRK CLR&SPRK
D-1524 Sediment Exam. {Relative): TRACE ND
D-877 Dielectric Breakdown (kV): 16 32
GOQ Diagnostics Moisture in Oil:| Diagnostic not applicable.
PER IEEE C57.106-2006 Interfacial Tension:| Acceptable for in-service oil (25 dynes/cm min).
{most recent sample) Acid Number: | Diagnostic not applicable.
Color Number and Visual: | Acceptable for in-service oil (2.0 max). Acceptable for in-service oil (Not CARBON]}.
Diclectric Breakdown D-877:| Exceeds limit for in-service oil (25 kV min).
Comment:
PCB Concentration (ppm): 2.9 PPM 2.8 PPM
EPA Method 8082 PCB Type (Arocolor): 1260 1260/42/54
Reporting Limit: 1.0 1.0

Comment:

Notations: 2. This tast is conductad by a subeoniracted faboratory. 3. Subcantracted lahoratory has received SO Standard 17025 accreditation for this test.

Tha analyses, epinions or interpratations containad in this report are baged upan material and information supplied by the client. WEIDMANN Diagnostic Solutions doas not imply that the contents of the sample received by this taboratory are the same as al
such maierial in the environment from which the sample was taken. Our test resulls relate only te the sampls or samplas tested. Any interpretations or opinions axpressed represent the bast jJudgment of WEIDMANN Diagnostic Solutians. WEIDMANN
Diagnoslic Solutions assumes no responsibility and miakes no warranty or representation, expressed or impiied as to the condition, productivity or proper operation of any equipment or other property for which this report may be used or relied upan for any
reason whatsoever, This test raport shall not be reproduced except in full, withaut wrilten approval of the labaratory,

A Member of the WICOR Group

EXHIBIT IPL-Q7g(5)



HOLT1ML
Text Box
EXHIBIT IPL-Q7g(5)


WEIDMANN

WEIDMANN DIAGNOSTIC SOLUTIONS
5305 COMMERCE SQUARE DRIVE + INDIANAPOL!S, IN + 46237
317 868 7288 + 317 888 2577

TEST REPORT
01-6376602-381861-00

WWW WEIDMANN-DIAGNOSTICS.COM Page 1of2
INDIANAPOLIS POWER & LIGHT Serial#: 407031B Mir: SIEMENS Control#: 6376602
1230 MORRIS STREET Location: CENTER W BUS TIE kv: 138 Order#: 381881
SIEMENS OCB B
Equipment: OCB kVA: Account: 398
INDIANAPOLIS, . 46221 US Compartment: OCB Year Mfd: 1082 Received: 01/05/2012
ATTN: LARRY RUDCLF Breathing: FB Syringe ID: Reported: 04/0%/2012
PO#: BLANKET Bank: Phase: B Bottle ID: 2
Project ID: Fluid: MiN USGal: 690 Sampled By:
Customer ID: BRSA407031 Model:
Lab Control Number: 6376602 6236212 5445875 5399653 5391022
Date Sampled: 01/05/2012 12/09/2010 05/03/2007 11/08/2006 10/13/2006
Order Number: 351861 351868 181874 172429 170840
Qil Temp:
Dissoclved Gas Analysis {DGA) Hydregen {H2) (ppm}: 92 2
ASTM Methane (CH4) {ppm}): 27 4
D-3612 Ethane {C2H8) (ppm}: 3 2
Ethylene (C2H4) (ppm): 41 6
Acetylene {C2H2) (ppm): 101 1
Carbon Monoxide (CO) {ppm): 76 43
Carbon Dioxide (CO2) {ppm): 653 512
Nitrogen {N2) (ppm): 52977 64481
Oxygen {O2) (ppm): 20941 24486
Total Dissolved Gas (TDG) {ppm): 74911 89537
Total Dissolved Combustible Gas (TDCG) {ppm): 340 58
Equivalent TCG (%): 0.3581 0.0464
DGA DGA Keys Gas / Interpretive Method:
Diagnostics
(most recent sample)
DGA TDCG Rate Interpretive Method:
{two most recent sample)
DGA Cellulose {Paper) Insulation:
Comment:
General Oil Quality (GOQ)
D-1533 Moisture in Oil {ppm}): 41 30
D-97M Interfacial Tension (dynes/cm): 3013 26.3
D-974 Acid Number (mg KOH/g): 0.069 0.050
D-1500 Color Number (Relative): L4.5 L.1.5
D-1524 Visual Exam. (Relative): CARBON CARBON
D-1524 Sediment Exam. (Relative): TRACE TRACE
D-877 Diglectric Breakdown {kV): 37 44
GOQ Diagnostics Moisture in Qil: | Diagnostic not applicable.
PER IEEE C57.106-2006 Interfacial Tension:{ Acceptable for in-service oil {25 dynes/cm min).
(most recent sample) Acid Number: | Diagnostic not applicable.
Color Number and Visual: | Exceads limit for in-service cil (2.0 max). Exceeds lmit for in-service oil (Not CARBON).
Dielectric Breakdown D-877:| Acceptable for in-service oil (25 KV min).
Comment:
PCB Concenfration (ppm}): 2.5 PPM 3.3 PPM
EPA Method 8082 PCB Type (Arocolor): 1280 1260/42/54
Reporting Limit: 1.0 1.0

Comment:

Motalions: 2. This lest is conducted by a subconiracted |aboratory, 3. Subconlracted laboratory has received 130 Standard 17025 acaraditation for Ehis test.

Tha analyses, apiniens or interpretations conlained in this repart are based upon material and information supplied by the client. WEIDMANN Diagnostic Solutions doas not imply that tha contents of the sample received by this |laboratory are the same as all
such materiat in the environment from which the sample was taken. Our tast resuits relate onfy lo the sample ar samples tested. Any interpretations or oplnions expressed represent the best judgment of WELDMANN Diagnostic Sdlutions. WEIDMANN
Diagnostic Solutions assumes no respensibilly and makes no warranty ar tapresentation, expressed or implled as to the condition, productivity or proper operaticn of any equipment or other property fer which this raport may be used or relied upon for any
reason whatsoever. This test report shall not be reproduced except in full, without written approval of the laboratory.

A Member of the WICOR Group

EXHIBIT IPL-Q7g(6)
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W E I D M AN N WEIDMANN DIAGNOSTIC SOLUTIONS TEST REPORT
5305 COMMERCE SQUARE DRIVE + INDIANAPOLIS, IN + 46237 01-6376603-381361-00
WWW WVEOMENN. D AGNOS 0 COM Page T af2
INDIANAPOLIS POWER & LIGHT Serial#: 407031C Mfr: SIEMENS Control#: 6376603
1230 MORRIS STREET Location: CENTER W BUS TiE kV: 138 Order#: 381861
SIEMENS OCB C
Equipment: OCB kVA: Account: 396
INDIANAPOLIS, . 46221 US Compartment: OCB Year Mi'd: 1982 Received: 01/05/2012
ATTN: LARRY RUDOLF Breathing: FB Syringe ID: Reported: 04/09/2012
PO#: BLANKET Bank: Phase: Eottle ID: 3
Project ID: Fluid: MIN USGal: 690 Sampled By:
Customer ID: BRSA407031 Model:
Lab Control Number: 8376603 £8236214 5445876 5399655 5391023
Date Sampled: 01/05/2012 12/09/2010 05/03/2007 11/08/2008 10/M13/2008
Order Number: 381861 351866 181874 172429 170840
Qil Temp:
Dissolved Gas Analysis (DGA) Hydrogen (H2) (ppm): 96 5
ASTM Methane (CH4) (ppm): 28 B
D-3612 Ethane (C2HE) (ppm): 3 3
Ethylene (C2H4} (ppm): 38 8
Acetylene (C2H2) (ppm): 108 1
Carbon Moncxide {CO) {ppm): 87 64
Carbon Dioxide {CO2) (ppm): 751 588
Nitrogen (N2} (ppm}): 61665 58849
Oxygen (02) (ppm): 23416 14576
Total Dissolved Gas (TDG) (ppm): 86190 74100
Total Dissolved Combustible Gas (TDCG) (ppm): 358 87
Equivalent TCG (%): 0.3301 0.0855
DGA DGA Keys Gas / Interpretive Method:
Diagnostics
(most recent sample)
DGA TDCG Rate Interpretive Method: |
(two most recent sample)
DGA Cellulose (Paper) Insulation:
Comment:
General Oil Quality (GOQ)
D-1533 Moisture in Gil {ppm): 64 36
D-871 Interfacial Tension {dynes/cm): 28.99 284
D974 Acid Number {mg KOH/g}: 0.080 0.048
D-1500 Color Number (Relative): L5.0 L1.5
D-1524 Visual Exam. (Relative): CARBON CARBON
D-1524 Sediment Exam. (Relative): TRACE TRACE
D-877 Dielectric Breakdown {kV): 19 37

GOQ Diagnostics Moisture in Qil;
PER IEEE C57.106-2006

(most recent sample)

Interfacial Tension:

Acid Number:

Color Number and Visual:
Dielectric Breakdown D-877:

Diagnostic not applicable.

Acceptable for in-service oil {25 dynes/cm min).

Diagnostic not applicakie.

Exceeds limit for in-service cil (2.0 max). Exceeds limit for in-service oil (Not CARBON},
Exceeds limit for in-service ol (25 kV min).

Comment:

PCB Concentration (ppm): 2.9 PPM 3.2 PPM

EPA Method 8082 PCB Type (Arocolor): 1260 1260/42/54
1.0 1.0

Reporting Limit:

Comment:

Motatiops: 2. This tesl is conducted by a subcontracted laboratory. 3. Subcontracted laberatory has recaived 18O Standard 17028 acoreditation for this test,

The y

. OPINiGNS o if

ions cantained in this report are based upon material and infarmation supplied by the client. WEIDMANN Diagnastic Solutions doss not Imply that the contents of the sampla received by this laboratary are the sarme as all

such malerial in the environment from which the sampia was taken. Our test resuilts relate oniy to the sample or samples tasted. Any Intarpretations or oplnions expressed rapresent the best judgment of WEIDMANN Diagnrostic Solutions, WEIDMANN
Diagnastie Solutions assumes no responslbility and makes no warranty or representation, expressed or implied as lo the condition, produclivity or preper operalien of any equipmant or other proparty for which this report may be used or relisd wpon for any
reason whatsoever. This test report shall not be reproduced except in'full, without wrillen approval of the laboratory.

A Member of the WICOR Group
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Hathaway Replay Plus
Record header for 9 at SOUTHWEST

Station: SOUTHWEST

Device Type: IDM

Date: 1/16/2012 10:46:06.358088
Operation: Sensors: 10

ANNOTATION

Record imported\downloaded at 1/16/2012 11:38:31 AM.

Filename - PDM229090.dat

Paoe ]
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Replay Plus Records:

: v Y
Station name Cause of Trigger &A\ e N Date & Time Operation
i P\/ h@. ~
NV
SOUTHWEST Sensor \ A m& 1/16/2012  10:46:06.358088 n/a
VALue a7 T T P O P A
LeD :
\w Lue 80.1 |
-80.1 J
80.1 | \
-80.1 J .
80.1
80.049 R 80.008 RkV 138KV W BUS VC 1
-80.1 -
0 ] :
0.136 R 0.132 RkA  132-02 LINE IC -\\/\/\\/\/\ <<</\/>\/> <</>\/>>\</\/>\/\/>>\/>\
o N /
o.wu f ) 2
!
0.037 R 0.035 RKA  132~02 LINE IN -\\,/\/\/\/ < ;f\/\f\»f\.’\f\/\;{\f&k/\/ /\//\/fo\/&.(\}x\).\:f\{\f\ﬁ\}!‘gz\f\‘r\/\ar\/\()t}\zf&.;/\\/\/r\f\.{}
-0.0 | v vV ,\
0.0 ] ; A \ \ ) \ y ; 4 A > ﬂ\/ ’ 4
F _ \ AR
0.035 R 0.029 RKA 132-04 LINE IA -\ >R \ j /\ / ks ( N\jﬂ\i\/,\ / < ﬁ‘ & \\/\ﬁi / \ \< /\“ T / k \/\R \
-0.0 Y ¥ ( R / / g P\ V f\ /\ | .\. < <
0.0 ]
Bt
0.119 R 0.114 RkKA  132-10 LINE IN ] /\/\/\/\/\/\/>>
-0.1
0.1 ]
0.089 R 0.086 RKA  132-74 LINE IN ] <§2<<§\§\<<</2§>2<<§>\<</2/\
-0.1 J
/ > a
NVaLwes are 0 K AMps  on K Vo rs
;s o - L)
b.{ku T 0 /0¥ X o006 — JO Ames _HW_.\
Bo.oda LV - 80.04g9 x 1000 - = @~
= 00,04G Voc7g T m..
X
TM=-314ms TR=189.4ms TM-TR =-220.7 ms wa
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Replay Plus Records:

Station name Cause of Trigger
SOUTHWEST Sensor
o 1se s00.0 ss0.0 s00.0 950.0 10000

AAMAMAMANARN

AVAVAVAVAVAVAVAVAVAVATAVAVAVAVAVAVAVAAY

VWA
,,322{{2?2}\%{\(8}?\{3
WA
VWANMAANWNAMAANNY
VYNNIV VYNV

WAL AAAAAAAAA

Paoce 3

Date & Time

1/16/2012

10:46:06.358088

Operation

n/a

EXHIBIT - IPLQ7h(3)
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