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Summary of the Prepared Direct Testimony of John J. Hampton

Mr. Hampton is the Manager of Business OperatiamsTransCanada, U.S. Pipelines.
Mr. Hampton supports ANR Pipeline Company’s (“ANRSubstantial capital investments
during the test period and explains that thosestments will continue in the coming years as
part of ANR’s effort to modernize its system scc@n continue to provide safe, reliable, and
efficient service.

Mr. Hampton provides a detailed account of ANR’gstem improvement and
modernization costs it has included in its ratedl Mr. Hampton explains that this level of costs
is considerably higher than in the past, reflectkigR’s long-term effort to modernize and/or
rebuild critical and aging portions of its intetstgpipeline system, including the upgrade,
overhaul, or replacement of numerous compressdas.uvr. Hampton also provides a detailed
assessment for the forecasted costs for modemmizatid maintenance work in the future.

Finally, Mr. Hampton discusses ANR’s Southeast ria¢ Reliability and
Modernization Program (“SE Mainline R&M Program”)As part of this discussion, Mr.
Hampton provides an overview of the Southeast M&n(*"SE Mainline”) and the historical
evolution of the SE Mainline up to the present dagluding the impact recent supply and
market changes have had on the SE Mainline. He de¢ails the SE Mainline R&M Program
and describes the reasons ANR has prioritized thé/1&inline within its system-wide program

to modernize its facilities.
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Glossary of Terms

The nine-month period ending July 31, 2016

ANR Pipeline Company

The twelve-month period ending October 31, 2015

Billion cubic feet per day

Balance of Plant

Federal Energy Regulatory Commission

El Paso Corporation

Environmental Protection Agency

An asset or group of assets on a plot of land that are typically
enclosed by afence, such as a compressor station, meter station,
mainline valve site, etc.

General Plant and Maintenance Capital

The jointly-owned lateral extending from Glen Karn, Indianato
Lebanon, Ohio

Local distribution company

Million cubic feet per day

Natural Gas Act

Original equipment manufacturers

Pipeline and Hazardous Materials Safety Administration
Reliability and Modernization

Rockies Express Pipeline LLC

Supervisory control and data acquisition

Southeast Area

Southeast Mainline
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UNITED STATES OF AMERICA
BEFORE THE
FEDERAL ENERGY REGULATORY COMMISSION
ANR Pipeline Company ) Docket No. RP16 - -000

Prepared Direct Testimony of John J. Hampton

l. INTRODUCTION
What is your name and business address?

My name is John J. Hampton. My business addre3saissCanada Corporation, 700
Louisiana Street, Houston, Texas 77002.

What is your occupation?

| am the Manager of Business Operations for Trana@a, U.S. Pipelines. | am filing
testimony on behalf of ANR Pipeline Company (“ANR”)

Please describe your educational background angour occupational experience as
they are related to your testimony in this proceedhg.

In 1980, | received a Bachelor of Science degre€iinl Engineering from Michigan
State University. | have been a registered PrafeabEngineer in the State of Michigan
since 1984 (renewal pending). Upon graduation fcoitege, | was employed by ANR’s
predecessor, Michigan-Wisconsin Pipeline Compang, iis Facility Planning
Department, where | was responsible for capacitgeting of the ANR pipeline system.
After various promotions and brief stints in thesgeontrol and operations areas, |
transferred to Business Development in 1985. BetwEO85 and 2001, | held various
management and other positions in the Supply Dewvedmt, Business Development, and
Marketing departments at ANR. In this capacitwdrked on ANR projects such as the

Gulfstream and Empire State pipelines. In 2001, RAN then parent, Coastal



10

11

12

13

14

15

16
17

18

19

20

21

22

23

24

Exhibit No. ANR-018
Page 2 of 44

Corporation, merged with El Paso Corporation (“EAs®’). From 2001-2004, |
continued in business development, supply developraed related management roles
for several of the El Paso pipeline subsidiariesluding ANR, Tennessee Gas Pipeline
Company, and Southern Natural Gas Company. Inl 2004, | transferred to El Paso
Field Services where | was responsible for busidesglopment for the south Louisiana
gas processing facilities. In November 2005, EBd®asouth Louisiana gas processing
facilities were acquired by Crosstex Energy Sewicé transferred with the assets and
continued in the business development role. Irrd&ly 2010, | joined TransCanada —
U.S. Pipelines, where | took the position of Manma@ystem Design. In July of 2012, |
was placed in charge of the Business Operationgpgiar ANR and other TransCanada-
managed US gas pipelines. In October 2013, | igasgven additional responsibilities
in Business Development for ANR. From July 2014iluapril 2015, | worked on
business development for ANR before returning &m lhe Business Operations group.
Business Operations is responsible for evaluatimgstment and implementation options
for various existing-system capital and maintengrogects.

Have you ever testified before the Federal Enegg Regulatory Commission
("*Commission”) or any other energy regulatory commssion?

Yes. | filed testimony in ANR Pipeline Company manscontinental Gas Pipe Line

Corporation, Docket No. CP98-74-000, and WiscoBdettric Power Company, et al. v.

ANR Pipeline Company, Docket No. RP10-517-000.

What is the purpose of your testimony in this poceeding?

| describe ANR’s system and provide supporttfee capital investments ANR has made
during the Base Period in this case, and will makeng the Adjustment Period. | also

explain the need for ANR to make substantial chtgestments over the coming years
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to modernize its system in order to continue primgicsafe, reliable, and efficient service
in the future, given the age of the ANR facilitisd recent market and supply changes
on ANR'’s system. | describe the modernizationiahites and activities that ANR has
begun to implement, and will continue to implemaatoss its entire system in the near
future. In addition, | describe the specific capiprojects and costs associated with
ANR'’s Southeast Mainline Reliability and Modernipat Program (“SE Mainline R&M
Program”), and provide an overview of the justifioas for these projects and costs
during the Base and Adjustment Periods in this as@ into the future. Although
ANR’s modernization activities will continue to &lplace over its entire system, ANR is
prioritizing its immediate modernization efforts tve SE Mainline. | explain why ANR
has chosen to currently focus on this work.

Are you sponsoring any exhibits in addition to yourtestimony?

Yes. | am sponsoring the following exhibits:

Exhibit No. ANR-019  Test Period GPMC Project Costs

Exhibit No. ANR-020  GPMC Expenditures 2011-2014

Exhibit No. ANR-021  GPMC Expenditures 2015-2018

Exhibit No. ANR-022  SE Mainline Monthly Capacitg.\Nominations

Exhibit No. ANR-023  SE Mainline Contract Profil@4-2025

Exhibit No. ANR-024  SE Mainline Facilities StudyJnit Recommendations
Exhibit No. ANR-025  SE Mainline R&M Program — Agals Process

Exhibit No. ANR-026  Cost Comparison, SE Mainlin@@ram vs. Replacements
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Il. ANR’S SYSTEM IMPROVEMENT AND MODERNIZATION COSTS

Overview of Costs

Please generally describe the capital costs ANfas included in this rate filing for
modernization and maintenance of its facilities.

As shown in Exhibit No. ANR-019, during the Ba&eriod from November 2014
through October 2015, ANR placed into service Ganetant and Maintenance Capital
(“GPMC") projects on which it had spent $140.5 il As also shown in Exhibit No.
ANR-019, ANR expects to place into service ano8%&33.6 million of additional GPMC
projects during the Adjustment Period. Over theeteen months of the Base and
Adjustment periods, ANR expects to place $494.lianilof GPMC projects into service
for an average of $26 million per month or $31 2ol per twelve months.

Are these costs consistent with the level of dssANR has incurred in these areas in
the past?

No, during the period from 2011 through 2013, RMcurred a much lower average of
$96.6 million per year or $8 million per month irP@C projects, as shown in Exhibit
No. ANR-020. As also shown on that exhibit, GPM®ject costs increased to $136.7
million in 2014 or $11 million per month.

Why has ANR'’s overall level of GPMC expendituresncreased at this time?

ANR has increased its overall level of GPMC expends as it has begun to undertake a
long-term effort to modernize and/or rebuild cafi@nd aging portions of its interstate
pipeline system, including the upgrade, overhaukptacement of numerous compressor
units, replacement or upgrade of portions of thalkany systems at compressor stations
(referred to as “Balance of Plant” or “BOP” by ANRhd the implementation of long-

term programs to replace aging equipment that idsonger produced or supported by
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original equipment manufacturers (“OEM”). ANR isgaged in an effort to evaluate its
assets, prioritize modernization needs, and devalopk-based modernization program,
with the primary goal of maintaining pipeline sgfe@nd service reliability through the
implementation of high priority projects. The irapientation of strategic facility and
pipeline projects will address potential risks the treliability of ANR’s firm
transportation and storage services.

What does ANR forecast for modernization and maitenance work in the future?

Modernization and maintenance work is essegti@PMC expenditures. As | already
mentioned, quantitatively, ANR has seen a signifidacrease in GPMC expenditures
from 2011 through the rate case Adjustment Periq@lalitatively, the bulk of these
increased costs are associated with the SE MaiRl&& Program. Nonetheless, many
of the SE Mainline R&M Program costs are associatitl modernization programs and
initiatives that extend to the rest of the systerd @ell into the future. | discuss these
programs and initiatives below. These GPMC expgenes also include significant
capital costs associated with system-wide day-toegeerations and maintenance.

In addition to the identified programs and inivas and the on-going
maintenance work, most of ANR’s aging BOP and caspor fleet, especially the
reciprocating compressor fleet, requires replacemerextensive work to maintain an
acceptable level of system reliability. ANR exmett undertake a detailed review of
each of the system segments in order to identdyrtiost cost-effective modernization
program, just as it has done with the SE Mainliaé¢ describe below.

Finally, the national policy and regulatory landseaontinues to evolve towards
more stringent standards. The Environmental PtioteAgency (“EPA”) has issued

several regulations in recent years that have aser@ ANR’s compliance costs and will
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continue to do so in the future. The Pipeline didzardous Materials Safety
Administration (“PHMSA”) has been directed by Coesg to promulgate regulations to
establish enhanced safety standards for naturagligaBne facilities. Although ANR has
not budgeted for capital costs associated with pgndegulations from the EPA and
PHMSA, there is a strong likelihood these regulaiwill increase ANR’s GPMC costs.
In addition, while ANR has gone to great lengths pi@vent pipeline leaks from
occurring, it has experienced incidents which heagpiired pipelines to be temporarily
shut down. ANR (as well as PHMSA) now takes a veoyservative approach to
returning lines to service, and this necessaritpiengreater costs.

What are the forecasted costs for modernizatiorand maintenance work in the
future?

As of November 1, 2015 and as shown on Exhilmt ANR-021, ANR has expended or
plans to expend $1.16 billion on GPMC during théewrdar years from 2014 through
2018, for an average of $290 million per year of 8llion per month.

Exhibit No. ANR-021 shows a significant reductionthe total GPMC costs in
2018. This is due to the planned completion ofS8EeMainline R&M Program. There is
also an increase in the category “Maintenance @kpiOther” which is a result of the
modernization programs and initiatives identifiead acompleted on the SE Mainline
being implemented on the rest of the ANR system.addition to these program costs,
ANR will have costs associated with the segmensdyment evaluations and upgrades
after the SE Mainline R&M Program is completed. REnticipates it will incur costs on
the remainder of the system segments for BOP amdpssor modernization and
maintenance work similar to the work performed ba SE Mainline, but the studies

have not been completed and the required work asts tiave not yet been identified.
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In addition, as | noted previously, there is a mstrdikelihood ANR will incur
costs associated with new EPA and PHMSA regulatienen though ANR has not
budgeted for capital costs associated with theseipated regulations. The Commission
itself has acknowledged the need for pipelines rigage in modernization of their
facilities in light of new regulatory requirementsid provided mechanisms for cost

recovery. _See Cost Recovery Mechanisms for Modation of Natural Gas Facilities,

151 FERC {61,047 (2015), clarification denied, F&ERC { 61,046 (2015). Although

ANR is not proposing to implement a modernizationckarge as part of its current rate
filing, ANR’s costs associated with capital investmts for system modernization
activities are consistent with the kinds of cosies Commission has recognized pipelines
should be permitted to recover, either via a modation surcharge or through system
rates. ANR plans segment-by-segment evaluatiotBeofequired capital investment to
modernize its entire system, similar to the SE Maénevaluation described below, and
may seek a modernization tracker in the futureeifessary to ensure ANR’s facilities
are sufficiently modernized to continue to provebde, reliable service in an efficient

manner, or returning lines to service.

System Overview and History

Please provide an overview of the ANR system.

The ANR system consists of approximately 9,40esnof interstate pipeline located
within 17 different states; 58 compressor statio3®8 engine/compressor units; and
about 600 active gas metering facilities. The ANBismission system includes two
mainlines, the Southwest Mainline (“SW Mainline’nch the SE Mainline, which

originally were designed to transport gas fromdristl production areas primarily to
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markets and gas storage fields in ANR’s NortheraaAfMichigan, Wisconsin, northern
lllinois, Indiana, and Ohio). ANR’s storage fieldse located in the northern and
southeastern areas of Michigan’s Lower PeninsélBlR’s Northern Area is connected

to the SW Mainline just north and east of the Saodwompressor station in Illinois and
the Northern Area connects to the SE Mainline namtid west of ANR’s Defiance

compressor station in Ohio. ANR witness Towne dbss ANR’s system in greater

detail.

Please briefly describe the history of ANR’s system

ANR witness Towne provides a description of thedmgand development of ANR’s

system, including the construction of what is nb W Mainline in the late 1940s and
the construction of what is now the SE Mainlinetiie 1950s. As relevant to my
testimony, ANR'’s initial compression facilities veeinstalled beginning in the late 1940s
and continuing through the 1950s. There were su#s®@ major additions of

compression in the 1960s and early 1970s, and @& darly 1990s ANR added

compression to expand the SW Mainline and addedpoession at Sulphur Springs,
Indiana. More recently, ANR has added facilitiests system through various relatively

minor system expansion projects.

Need for System Modernization

How does the age of ANR’s pipeline system relate tihe need to incur costs to
modernize ANR'’s facilities?

To a very great extent, ANR is still operatingtiwthe same major equipment that was
installed with the original pipeline facilities thkhave described previously. Although
ANR has undertaken a few engine/compressor repkceprojects at certain locations

(for example, ANR replaced Worthington horizontahtpressors at Sandwich, lllinois
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and Havensville, Kansas in 1981 and 1982 respég}jwéis has not been ANR’s typical
practice. Similarly, at many locations, most ot timajor components of ANR’s
infrastructure are many decades old, including str@ssion pipe, mainline valves,
compressor station piping and valves, gas coolmgpenent, meter station piping and
valves, valve operators, buildings, auxiliary powserits (generators), motor control
centers, air compressors, engine and piping foiongtand others.

Generally speaking, ANR’s practice with respect toajor component
replacement has been to only replace specific itgfnesjuipment that show serious signs
of aging and wear, have experienced an unacceptadhletion in reliability, and cannot
be reasonably repaired. In limited cases ANR hmgda@mented replacement programs on
certain portions of its system to replace a specifipe of equipment_(e.g., air
compressors and motor control systems). While shigtegy has proven to be cost-
effective over a long period of time, ANR is nowthe point where it is necessary to
begin to replace many of these aging componentsadsul to consider replacement
programs for specific systems. If ANR does notartake this modernization effort now,
service reliability may suffer due to increased bens of outages and outages of longer
duration.

Has ANR experienced any challenges as a result akflities becoming obsolete?

Yes, ANR has been experiencing certain probldoesto obsolescence, because many of
the major assets and components of the systemeayeold. ANR generally prefers to
repair a facility if possible because it is usuaddlgs expensive. However, more and more
frequently ANR is finding it is more difficult anoé more expensive to procure
replacement parts for the older equipment. Manyes, replacement parts must be

specially ordered or custom fabricated. This camab expensive and time-consuming
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process, which results in costly repairs and exdmuutages for failed equipment. For
these reasons, repairs of this older equipmenbezeming increasingly impractical, and
replacement of obsolete equipment is frequentlybitéer choice or necessary due to the
lack of available parts. For some systems, sucAN#R’s automation system, there are
many locations that are currently equipped with tHentical or similar obsolete
equipment. For systems such as these, ANR is ogwvgl and implementing an
aggressive system-wide replacement program in @aodavoid the potential for multiple,
simultaneous failures. Such simultaneous failwvesld contribute to lengthy outages,
potential capacity restrictions, and higher costslevreplacements are performed as
emergent or emergency work.

Has ANR previously undertaken any system-wide effas to upgrade its facilities?

Yes, during the late 1970s and early 1980s, ANiRlemented a program to enable the
pipelines to be pigged and thus allow for in-limsgection. This effort included the
replacement of the valves on one of the two SW Maroops with full port ball valves;
the original valves were reduced port valves.

In the mid-1980s ANR initiated a major program tdoanate the pipeline system
with the installation of state-of-the-art supervisocontrol and data acquisition
("SCADA") systems and remote monitoring and operatcapability. This effort took
place over several years and was accomplished asgshbased upon the level of
complexity and technical difficulty. The automati@quipment allowed the pipeline
system to be operated remotely from ANR’s Gas @bi@enter, with the facilities only
being manned 40 hours per week. It enabled theersyso be operated in a more
consistent and efficient manner through the apdinaof software driven control

schemes. ANR could operate engines more effigidntlconsistently operating them at
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higher torque levels and lower speed levels. AM¥R gained significant efficiencies
from reduced manpower requirements, since it waemger necessary to have facilities
manned at all times.

Have the automation systems been upgraded sintieey were installed?

For the most part, the automation systems havéeen upgraded. Many locations are
still equipped with the original automation systeimstalled approximately 30 years ago
and the OEMs no longer provide spare parts or teahassistance. There are a few
locations where the original equipment was repladad to breakage or insufficient

functional capabilities to handle expansions orraggs of operating equipment. Many
of these replacements are also obsolete today.

Why is ANR undertaking modernization of its sysem at this time?

As | have explained, most of ANR’s facilities meeinstalled decades ago as part of the
original installations. Most of the replacements themselves decades old. Much of
this equipment, both original and replacementsshoving their age through significant
wear, a deterioration of reliability, and incregsimepair costs. ANR has been concerned
with deteriorating compressor reliability for seakyears, and knew it needed to start a
modernization program before it experienced systelrability problems. Nonetheless,
ANR wanted to make sure the right equipment wagetad and capital was efficiently
deployed, which required a new way to analyze ystesn and prioritize work. The
methodology and the analysis are described bela,the result is ANR began its
modernization program as soon as the analysis waspleted in 2014. ANR is
undertaking modernization and replacement of obsaquipment on an on-going basis
before multiple, simultaneous equipment failureseha deleterious effect on system

reliability.
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ANR has determined that the condition of its olthailities requires sustained
capital investment for facility upgrades and repfaents to ensure ANR can continue to
provide safe, reliable and efficient services soctistomers. The magnitude of the costs
and the amount of oversight for the work dictated the work must be completed over
an extended period of time. The time requireddmglete modernization also dictated
ANR commence the work as soon as possible so tlexlate did not extend too long and

lead to sustained reductions in system reliability.

Description of General System Modernization Program

Can you describe the activities ANR plans to erage in with respect to system
modernization during the next three years?

ANR has identified a number of major areas ofrkvé will undertake as part of its
overall system modernization effort at its facilipcations or Facilities. ANR generally
defines “Facilities” as an asset or group of assetsa plot of land that are typically
enclosed by a fence, such as a compressor statgey station, mainline valve site, etc.
The modernization work at Facilities can be groupeth five broad categories:
(1) modernization of compressor units via major rbeel or replacement;
(2) modernization of compressor station automaggmipment; (3) modernization of
compressor station BOP facilities, including engio@ndations, piping and valves,
ancillary power and safety systems, and other @iy which | describe below;
(4) modernization of meter station automation eo@pt; and (5) modernization of
SCADA systems. | will discuss each of these caiegp and the need for ANR to
engage in modernization work, in turn. ANR is aygph in Facilities modernization
activities across its entire system; however, igttime ANR has chosen to focus most of

its immediate Facilities modernization efforts dre tSE Mainline, and thus the SE



10

11

12

13

14

15

16

17

18

19

20

21

22

23

Exhibit No. ANR-018
Page 13 of 44

Mainline work accounts for the bulk of the capittpenditure during the Base and
Adjustment Periods in this rate case. | explairy s is so and discuss the specific
modernization work being done on the SE Mainlinegieater detail in the ensuing
section of my testimony. In addition to the FaeB modernization, ANR also is
engaging in upgrade and modernization work assatiafith its line pipe as part of its
pipeline integrity program.

Why does ANR need to modernize its compressor units

As discussed above, most of the compressor wmtshe ANR system have been in
service for decades. ANR’s compressor speciahsige conducted a review of the
compressors across the entire system and found ofathem to be at risk for service
failure in the next few years. All compressors trhes reliable, but not all compressors
are required to be at the highest levels of rdltggin order for ANR to provide reliable
service. In many instances it is not necessaryANR to incur the higher costs
associated with the highest levels of compresd@bikty.

Business Operations works with the System Degjgoup to identify the
compressor units that are required on each segofetite ANR system to move the
aggregate requirements of all firm transportatigneaments on their primary paths for
the next few seasons. These compressors are degigas “primary” units, a concept
which | will discuss in greater detail below. Rmrposes of the current discussion, the
key point is that primary units must have very highability. If a primary unit is at
significant risk of service failure, the risk muogt mitigated either through replacement or
repair/overhaul that brings it back to an accegtdblel of reliability. Based on a

comparison of the designated primary units ancctmpressors at risk of service failure,
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ANR has concluded several units must be addresseilsiupgrade/modernization

program.

Please describe how ANR is modernizing its compssor units.

The majority of compressors on the system teguire modernization will be addressed
through “zero-hour” overhauls, a concept | deschb®w. The other compressors that
require modernization, a much smaller percentagépe replaced. Both the zero-hour
overhauls and compressor replacements are quiensx@e. ANR performs a study to

assure the replacement or zero-hour overhaul isfigus before undertaking either

modernization approach. ANR started its detai@thgressor studies on the SE Mainline
and is initially focusing its compressor modernmatefforts on this segment of the

system.

Why does ANR need to modernize its compressor stati automation equipment?

As described previously, ANR’s automation systewere installed in the 1980s and
1990s. When installed, the Bristol systems wetatésof the art,” but the vendor no

longer provides technical support or repair sesvifer these units and replacement
components are not available. The Bristol systarassimply obsolete. The automation
system is a vital component for ANR’s operatiomsegral to the safe operation of both
of the compression and pipeline facilities throdogith remote and local control. These
automation units are vital to system control aslwsl continuous monitoring, alarm

annunciation and safety shutdown functions. ANBdsereliable, serviceable automation
at all of its compressor stations.

Please describe how ANR is modernizing its compssor station automation
equipment.
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ANR has begun to implement an automation reptas#/upgrade program, replacing the
obsolete Bristol systems with state of the art ®iesn(and some Allen-Bradley) PLC
systems. The automation upgrade consists of twts:peontrol upgrades for each
compressor unit and a station level controller. daie, modernization of unit and
compressor station automation equipment has bempleted for 44 compressor units at
Six compressor stations, three of which are onSBeMainline. During the 2015-2017
time period, ANR plans to modernize automation pou@Ent for 22 units at five more
compressor stations associated with the SE MainR&M Program. Thereatfter,
automation upgrades on the remaining units andostawill be performed across the
entire system on ten to twenty units per year thho2033. Each project that is
completed will not only alleviate the obsolescerarad reliability concern at that
particular facility, but will also generate spar&ts that will help support the remainder
of the facilities until the upgrade program is cdened.

Why does ANR need to modernize its compressor stati balance of plant
equipment?

In addition to the compressor units themsehaanpressor stations house support and
ancillary equipment that is necessary to ensure sad reliable operations of the
compressors and the rest of the pipeline. As nabede, ANR refers to this equipment
as balance of plant or BOP. BOP would include, dgample, engine jacket water
cooling systems, exhaust stack systems, gas coslistems, electrical systems, non-
interruptible auxiliary power systems, fire and ghetection systems, yard piping and
valves, fuel gas systems and others. Each of ttesenave a significant effect on the
reliability of the compressor station as a wholethey do not operate reliably, as

designed. A pipeline system simply cannot be bédiaf its vital BOP equipment is not
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reliable as well. Most of the BOP equipment at ANRompressor stations is the
originally installed equipment. A substantial pont of these original installations are
showing their age through increased wear on compsneeduced reliability, and

increasing repair costs. Components of the BO® tede modernized or upgraded to
assure safe and reliable system operations.

Please describe how ANR is modernizing its compssor station BOP equipment.

ANR has begun the program of modernization ahpeessor station BOP initially on the
SE Mainline as part of its SE Mainline R&M Progranihe experience on the SE
Mainline is instructive as to how ANR will addressodernization of BOP across its
entire system. There are fourteen compressoosfaincluded in the system evaluation
that led to the SE Mainline R&M Program. ANR’sldiestaff evaluated the BOP to
identify poorly performing and/or unreliable equipm at these stations. Next, the
stations were prioritized based on criticality lo€ tstation to overall system performance.
Starting with the most critical station, the fiedthff began more detailed evaluations.
BOP equipment that was expected to erode the ii@ljabf the station, particularly after
the compressors were modernized or upgraded, wetbef evaluated to determine
whether it was more cost-effective to repair, replar otherwise address problems with
the BOP equipment. Station by station, these B@egs were included in the first
year of the SE Mainline R&M Program until the listluded as many locations as could
be overseen by the project management and fielllistdne first year. Five compressor
stations (and one key meter station) were includeétle SE Mainline R&M Program in
2015. BOP equipment that was evaluated included:
a. Jacket water preheaters

b. Emergency Shut Down (ESD) System Piping
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Fuel gas pre-heaters

Lube oil pre-heaters

Fuel gas and compressed air filter systems

Fuel gas pressure regulators

Suction/discharge unit block valves and actuators
Station yard piping, valves, actuators

Auxiliary power units (APU)

Main station circuit breaker

Utility transformers

Automatic transfer switch (ATS)

. Power factor correction capacitor (PFCC)

Heat Recovery Generators (HRG), and other assdgmteer systems
Station yard light poles, light fixtures and newL Eghting

Aerial Gas Cooler Fan drives

Auxiliary and Cooling Water Temperature Control ¥&al(TCV)

Motor Control Center (MCC)

Compressed air mist eliminator

Condensate return piping

Costs to modernize BOP at the initial five compoestations on the SE Mainline range

from a low of approximately $4 million to a high &LO million, with an average

estimated cost of approximately $7 million peristat ANR has nine more stations on

the SE Mainline and roughly 40 additional compresiations that will require varying
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degrees of modernization over the coming yearsstura continued safe and reliable
operations in the future.

Why does ANR need to modernize its meter station &mmation equipment?

Like the compressor station automation equipmé@itiR’'s meter station automation
equipment was installed in the 1980s and 1990shasdalso become obsolete, with no
vendor support and no new replacement parts alailalihese systems provide the
electronic measurement of the gas (e.g., calcuwlatd gas flow based on meter
measurement parameters and gas properties), th®looiwhich meter runs are utilized
based on flow, continuous monitoring and alarm gaimen for operating conditions such
as low pressure and no flow, and in some casesotfiteol of gas flow via control valves.
The systems thus are critical for the accurate oreasent and delivery of gas to
customers as well as the safety of the pipelinéegys Due to the high number of meter
facilities with obsolete systems, it is imperatth@t ANR begin replacing these systems
before multiple, simultaneous failures are experen

Please describe how ANR is modernizing its metetation automation equipment.

Until recently, modernization of meter stationt@mation has been performed on an ad
hoc basis. As units failed, they were repairechwspare parts, if available, but replaced
with modern equipment when spare parts were nalaée To date, approximately 25
units have been replaced. The pace of unit faalinees increased to the point where the
availability of spare parts is insufficient to s&i internal demand. To address this
critical issue, ANR has initiated a meter statiammoaation upgrade program starting in
2016 to replace all of the remaining, obsoletesuwith new equipment. Bristol 3330’s
will be upgraded to the Bristol Control Wave sysseamd facilities currently equipped

with Thermo Automate systems will be upgraded toBA®/stems. ANR anticipates it
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will replace meter station automation equipmengpproximately 520 locations from
2016 through 2021 at an estimated cost of $57amilliSimilar to the station automation
program, each completed project will alleviate dlsolescence and reliability concern at
that particular facility and generate spare pdrés will help support the remaining meter
facilities until the program is completed. Unlikiee station automation program, the
meter station automation program isn’t initiallycésed on the SE Mainline.

Please explain why ANR will be modernizing its SADA system.

As part of a full TransCanada U.S. pipeline SGABystem upgrade, ANR’s SCADA
system is scheduled to be upgraded in 2018-2020,the bulk of the ANR project to be
completed in 2018. TransCanada has acquired delkfa gas pipeline systems
throughout its history. Through these acquisitiohansCanada inherited four distinct
SCADA systems, all of which are at or near endifef | Failure of a SCADA system
could result in the potential loss of pipeline ftianality, which could interrupt business,
threaten regulatory non-compliance, or worse yetljc&c degrade pipeline safety. All of
TransCanada’'s gas pipeline SCADA systems are betagdardized on the same
“platform.” The replacement of ANR’s SCADA systemill be the last of three phases
and will cost approximately $7.6 million (ANR’s g@mn of the total cost).

Please describe ANR’s modernization and upgradingfrts associated with its line
pipe.

ANR has a substantial pipeline integrity programplace. For example, roughly $40
million of GPMC is budgeted in 2016 to address |mgeintegrity issues. Everything the
Pipeline Integrity department does is safety or mkance related. Pipeline Integrity
works closely with ANR’s Compliance department aPHMSA to assure risks are

minimized and the pipeline operates safely.
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The Pipeline Integrity department groups its prigexs follows:

« TheGeotechnicalprogram primarily monitors, analyzes and mitigasssies such as
depth of pipeline cover and slope failures to emqupeline integrity is maintained.
The program also ensures pipe exposure issuesi@dresaed.

« The Cathodic Protection program addresses the risk of external corrosiorihe
pipeline. The program consists of a mix of new agplacement facilities such as
rectifiers, test stations, and grounding beds.

« The Damage Prevention program monitors and addresses external threads an
pipeline class changes.

« TheFacilities program addresses pipe integrity issues that msg within the yards
of compressor stations, meter stations, storatgsfand similar installations.

« The Manufacturing Constructions program addresses pipe manufacturing and
installation defects to ensure pipeline integrity.

« The Stress Corrosion Cracking (“SCC”) program addresses the threat of SCC
issues primarily through the use of hydrostatictitgs investigative digs, and
appropriate pipe reinforcements or replacements.

- The Valve Management program is focused on ensuring pipeline isolatien
possible in case of pipeline failure as well asirdythe course of pipeline integrity-
related work.

Please resummarize ANR’s System Modernization Bgram.

There are six primary, “sub-programs” included ANR’s system modernization
program. Five are associated with Facilities (caspor units, compressor station
automation, compressor station BOP, meter statibonaation, and SCADA) and one is

associated with line pipe, as part of ANR’s pipelimtegrity program. Setting
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appropriate priorities for the three sub-programsoaiated with compressor stations
requires a detailed study of compressor units datioss. These three programs are
initially focused on the SE Mainline as part of tBE Mainline R&M Program. The
other three sub-programs (meter station automat®@ADA, and line pipe) are
independent of compressor stations and are beingtized and implemented across the

entire system.

1. SOUTHEAST MAINLINE MODERNIZATION

Segment and Program Overview

Please describe ANR’s SE Mainline.

ANR'’s SE Mainline starts at the Eunice CompresStation in Acadia Parish, Louisiana
and runs roughly 895 miles north-northeast to thefidbce Compressor Station in
Defiance, Ohio. The SE Mainline is essentially poised of dual 30-inch lines running
the entire length and a 36-inch loop line coveralgput 40 percent of the length in
several segments. There are eleven mainline casprestations located along the SE
Mainline, excluding the Eunice Compressor Statiomd aincluding the Defiance
Compressor Station. These stations are generatifigooed with two to three large or
intermediate sized compressor units with about®t00L1,000 horsepower each and five
to seven small units with about 2,000 horsepoweh.e®&elow is a map depicting the SE

Mainline.
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Defiance CS
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Sulphur Springs CS
Shelbyville CS
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Note that although there are only eleven compreststions on the SE Mainline
itself, due to recent contract additions and tteduction of bidirectional flow on the SE
Mainline, additional stations are important to teegment analysis. The Eunice
Compressor Station, which historically has not bemmsidered part of the SE Mainline,
is critical for southbound contracts. The SulpBprings Compressor Station is located
on the Lebanon Lateral, but is critical to movingsghrough the sold-out, west-bound
Lebanon Lateral capacity onto the SE Mainline. Th&range Compressor Station is
technically on ANR'’s Tie Line, but is critical toawing gas away from Defiance and the
SE Mainline through the sold-out, west-bound Tiad.capacity. The eleven mainline
stations plus Eunice, Sulphur Springs, and LaGrarm@prise the fourteen stations
included in the SE Mainline R&M Program.

Please describe the SE Mainline R&M Program.

The SE Mainline R&M Program is an initiative ANR undertaking to modernize the SE
Mainline to sustain high reliabilty on this systesegment. Although ANR is
undertaking a system-wide program to moderniz&adsities, as | have described above,
the SE Mainline R&M Program is being implementedagwiority because, as discussed
in detail below, there has been a significant ckaingcontracting and operations on the
SE Mainline. In response to these changes, ttesdéen a very large increase in capital
costs on the SE Mainline that have been incurredngluhe Base Period and will
continue during the Adjustment Period and in theniog years.

Why is the SE Mainline R&M Program needed at ths time?

As | will discuss in greater detail below, therevdabeen significant amounts of
unsubscribed capacity on the SE Mainline in 2018fan many prior years. The existing

infrastructure was capable of providing highly aéle transportation service with limited
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compression, given the relatively low quantitieattivere actually flowing on the SE
Mainline. The dramatic market changes that havaiwed in the natural gas industry
and the consequential changes in ANR’s contracts S Mainline flows, puts more
demands on the SE Mainline compression. As atteSNR will need higher reliability
from key compressor units than what has been redjaf these units in roughly the last
two decades. Therefore, ANR has undertaken thM&Rline R&M Program to conduct
the necessary repairs, overhauls, and facilityaeghents to modernize these units and

ensure a continuing high level of service reliapitin the SE Mainline.

Historical Review

Please discuss how ANR historically operated th8E Mainline.

As discussed in greater detail by ANR witnessvie, the historical role performed by
the SE Mainline was to move gas supply from trad#i supply regions in the United
States Gulf Coast, upstream of the SE Mainlinemtirket and storage areas in the
Midwest, including Wisconsin, lllinois, and Michiganarkets and ANR’s storage fields
in Michigan, all downstream of the SE Mainline. eT$ystem was designed to move gas
supply essentially the entire length of the segnaamt the installed horsepower was
nearly equal at all stations. As a result, althld compressor units on the SE Mainline
were originally designed to operate at all of thatisns when the system was at full
capacity. At lower flows, the design called foradier units to be idled in order to trim to
the appropriate amount of horsepower at each statht even lower flow levels, entire
stations could be taken offline with the compressidjusted at the operating stations.
As shown on Exhibit No. ANR-022, nominations dre tSE Mainline have

consistently been well below the capacity of theN&inline for more than a decade. As
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a consequence of the low flow quantities on theMginline in recent years, ANR was
able to move full nomination quantities with margngressor units offline. The idled
units essentially became spare horsepower or rattinghits that helped assure system
reliability. For example, if a station had six dimaits and only two were necessary for
the typical flow, the system would have had 200ceet redundancy on small units for
typical flows.

What is the impact of compressor redundancy onystem reliability?

With redundant compressor units, no individuait uneeds to be as reliable on its own as
compared to a system without redundancy. Wherethee many redundant units, a
system can operate with a high degree of systentrandghput reliability even though

individual units may have lower reliability on thewn.

Present Day Situation

Have any supply changes occurred that affect thBE Mainline?

Yes, as discussed in greater detail by ANR vegn€owne, various supply changes have
occurred over the last several years that haveahsidnificant impact on SE Mainline
operations. For example, traditional gas receqftshore have declined precipitously
and been replaced by gas receipts further nortipecifically, gas produced in the
Haynesville and Fayetteville shale formations iswgeeceived at interconnections near
the southern end of the SE Mainline. Similarlys gaoduction from the Utica and
Marcellus shale formations is entering ANR at iobemections near the northern end of
the SE Mainline.

Are there market changes that affect the SE Mailine?
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Yes, again, as explained in greater detail byRANitness Towne, ANR has built delivery
points along the SE Mainline changing it from esisdlg a bullet line moving gas from
Eunice, the southern terminus, to Defiance, théheon terminus, to one that delivers gas
along the mainline as well.

How have these supply and market changes affect&ontracting practices on the SE
Mainline?

As shown on Exhibit No. ANR-023, there was a onagghift in contracting on the SE
Mainline in the 2013/2014 timeframe. ANR’s contracofile on the SE Mainline now
includes a wide variety of northbound and southbogontracts, and requires much
higher usage of the SE Mainline. There are stifiditional” contracts with gas receipts
south of Eunice, the SE Mainline’s southern termjnflowing to points beyond
Defiance, the SE Mainline’s northern terminus. dddition, there are northbound
contracts for essentially all of the other avaiallbw permutations: from Eunice to
points partway up the SE Mainline; from HayneswvileFayetteville shale formations to
points partway up the mainline or beyond Defianaeg from Utica/Marcellus shale
formations to points beyond Defiance. There as® dhrge quantities contracted for
southbound flow, again with essentially all of dwuthbound flow permutations.

Finally, ANR’s customer profile has changed consathey on the SE Mainline.
Historically, customers were primarily market siclestomers, such as local distribution
companies. Much of the demand was weather-drivesulting in weather-induced
reductions in both seasonal flows and day-to-dewdl Historically, less compression
was used on days of lower demand, decreasing théhours on units and therefore
decreasing their wear and tear. Today, nadsthe new contract quantities are with

producers. In contrast to ANR’s historical constHtieven customer profile, producers
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generally attempt to keep their production flowiagery day. As a result, contract
nominations are expected to be at a higher loawfalsan historical averages. This will
likely increase the compression load factors aticati stations and therefore will
necessitate higher compression reliability. ANRd®to be prepared to provide service
if 100 percent of the northbound firm contracts aceninated and zero percent of the
southbound firm contracts are nominated, and versa:

How have these supply and market changes affeckéhe SE Mainline facilities and
capacity sales?

The new supply from the Utica and Marcellus sh&drmations triggered changes to
existing facilities. ANR converted the Lebanondral to bidirectional flow, and then
expanded capacity in the western direction by agldidditional compression on the
lateral at the Sulphur Springs Compressor StatiolANR also expanded the
interconnection with Rockies Express Pipeline LLRHEX") at Shelbyville, Indiana to
roughly 1.2 billion cubic feet per day (“Bcf/d”) akceipt capacity. Most significantly,
the SE Mainline has been converted to operate asemm for both northbound and
southbound services. The compressor stations tamice to Shelbyville have been
modified to compress gas in either direction. Nbound capacity remains as
certificated at roughly 1.35 Bcf/d and southbouagarity is restricted to roughly 1.15
Bcf/d due to system constraints unique to southtddlaw. In addition to these changes,
ANR witness Towne details an additional, proposa@dpyy connection into the SE
Mainline at Defiance associated with the proposeder Pipeline.

Supply from the Utica and Marcellus shale formagi also drove a tremendous
demand for ANR’s SE Mainline capacity. Produceeravanxious to contract for SE

Mainline capacity to liquid points on the ANR systen order to avoid having their
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production constrained by downstream bottleneckss a result, ANR is now fully
subscribed on the SE Mainline in both directionSor northbound contracts, the SE
Mainline constraint is on the northern end of tgetem from the Portland Compressor
Station through the Defiance Compressor Statioor. sButhbound service, the constraint
is on the southern part of the system through #&ma nd Eunice compressor stations.
All available capacity through these two constrapdints has been sold. As a
consequence, ANR must be prepared to reliably séwese contracts, regardless of the
flow direction and quantity resulting from the ofate nominations.

How have the supply and market changes impactedystem flows and compressor
station operations?

Compressor station throughput and compressbzation has change dramatically. As |
discussed previously, historically the SE Mainlhmas almost exclusively supplied with
gas from Southern Louisiana and the Gulf of MeXicaving north through Eunice to
markets in the Midwest. Compressors along thetken§the SE Mainline were used to
move this gas north.

Five to ten years ago, ANR began receiving sigarficquantities of gas from
interconnections north of Eunice, supplied by thayhesville and Fayetteville shale
formations, with nominations both north and souBoon thereafter gas was physically
flowing both north and south from one of thesentdenections, creating a point of zero
flow through the SE Mainline or a “null point.” &mull point is the receipt point from
which gas physically flows both north and southaaly given point in time. The
northbound flow was still a large quantity that tomed to be compressed at various

stations from the Delhi Compressor Station nortftough the Defiance Compressor
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Station. By contrast, the southbound flow was prity free flowing (without
compression) into ANR’s SE Area.

The recent modifications to the Lebanon Lateral#nedREX interconnection and
the flow changes associated with those modificatibave had a significant impact on
gas flow and horsepower needs. Although the nolhtpis still associated with
Haynesville and Fayetteville receipts, the northiwbdlow is much lower through the
middle of the mainline. For example, in Octobefl2@he highest gas flows were on the
north end of the SE Mainline. The Portland andi®efe compressor stations were
compressing roughly 1 Bcf/d of gas but the resthef SE Mainline compressor stations
were offline except for intermittent use of the Beille Compressor Station.

What are the expectations for future flows and ompressor operations?

ANR expects additional, dramatic changes inmgagipts. Both the Lebanon Lateral and
REX interconnections are expected to see largeasas in gas receipts, such that the
null point will shift to one of these more northesapply points. Ultimately, the
proposed Rover Pipeline interconnection at Defiasmald become the null point, with
the SE Mainline turned into a predominately southiabpipeline. Assuming the Rover
Pipeline interconnection goes into service, theeetgtion is that the Jena and Eunice
compressor stations on the south end of the SElMaiwill operate at a high load factor
and many of the northern compressor stations vellidle or operating at a low load
factor.

To restate it, ANR is currently experiencing higtilization of the compression
on the north end of the SE Mainline and free flayigas on the south end of the

mainline. In just two or three years, ANR expeitts south end of the mainline to be
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operating at or near capacity, with south end cesgon being highly utilized and north
end compression frequently idle.

More importantly, ANR also believes the nominatiaasild be highly variable.
During cold spells, northern demand is likely tdl gas north, up to the capacity of the
ANR system. At other times, large quantities o$ gauld very well be nominated for
southern delivery. Depending upon the quantitgad available and nominated at the
various receipt points, the SE Mainline flow codlig from northbound to southbound
service at many or possible all of the compresstioss.

How will the shifting null point and flow variations on the SE Mainline impact
compression station operations and resulting costs?

The drastic change in forecasted compressoiostaiperations presents a challenge for
ANR to keep compression costs reasonable whileiagshigh reliability. ANR must be
able to reliably serve all of the northbound coctsaalone, or all of the southbound
contracts alone, or a mix of these two sets ofre@ts that will have variable, offsetting
nominations. While ANR must stand ready to mekbfalhese scenarios, it made sense
for ANR to analyze probable flow patterns on the I8&nline to determine the most
effective way of sequencing the necessary overhafuiss compressor units. This was
the reason ANR undertook a lengthy evaluation m®deefore embarking upon its SE

Mainline R&M Program, as described below.

SE Mainline R&M Program

How will ANR modernize the SE Mainline to achiee a higher level of compressor
reliability and maintain a high level of service rdiability?

ANR is undertaking extensive overhauls on selvemampressor packages on the SE

Mainline. These units will be modernized by essdigtreturning them to a condition as
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close to new as can be reasonably achieved. AN&Ss® replacing, as opposed to
overhauling, several compressor units on the Skivial

Furthermore, ANR is changing its maintenance pnogi@m condition-based to
time-based. Under the time-based approach, cosgresn hours determine when basic
maintenance steps are performed, as opposed toriper§ maintenance only when
potential problem is detected. As a result, ANRexts many units will undergo more
frequent maintenance procedures, thereby fostgnegter reliability. In addition to this
change, ANR undertook an extensive study to deterrtine units that will have the
highest load factors and therefore will be critiathe operation and reliability of the SE
Mainline. This study provides the foundation foNR's SE Mainline R&M Program.
Both the study and the results are described inhngueater detail below. A copy of the
study results is included as Exhibit No. ANR-024.

How does the SE Mainline R&M Program fit into ANR’s larger modernization
program?

The SE Mainline R&M Program was a natural staytipoint for ANR’s effort to
modernize its system precisely because of the itapgae recent market changes have
had on SE Mainline operations. It was imperatinéRAmModernize its system to ensure
continued reliability on the SE Mainline in light the additional contract quantities and
shipper profiles. ANR has undertaken a comprekensiudy of the condition of the
various facilities along the SE Mainline and ittuie needs.

What were the goals of the SE Mainline study?

First and foremost, the study needed to detezmihich facilities are necessary to assure
ANR can reliably meet its firm service obligatiotuglay and in the future. The second

and more difficult goal was to determine from a itapstandpoint how to most
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efficiently meet all of the various daily flow peuatations. In order to meet this second
goal, ANR developed a method of assessing the ¢hieal utilization of individual
compressor units that takes into account daily fi@sations. These unit and station
“load factors” helped determine the required amairtapital by unit and station and to
prioritize the overhauls and BOP work as well.

How was the SE Mainline study conducted?

Exhibit No. ANR-025 is a slide presentation eaiping the six basic steps used in the
identification of key compressors on the SE MamliThe first step was to develop what
| call a Compressor Build-Up Schedul@ series of SE Mainline flow studies were run
to identify which units would be needed at eachimtaunder a wide variety of flow
conditions. All units were assumed to be in “t@alh” and highly reliable. Compressor
units were identified in increments of 100 milliostandard cubic feet per day
(“MMcf/d”) starting with the lowest flow that regued compression. These studies
optimized fuel but also attempted to keep unit slwitg to a minimum as flow quantities
were increased. In other words, as the quaniitiegased and a new unit was brought
on line, an attempt was made to keep that unitiren for subsequent flow increments.
The operating units and station flows for eachenwent were recorded in a framework to
be used in conjunction with flow estimates.

The second step was to vet the units selected enthiboretical flow studies
against real world issues, such as the conditiospetific units. The unit priorities were
adjusted based on these real world issues. Thé vess a listing of which units to run at
each station under a full range of flow conditioi®ides 3, 4 and 5 of Exhibit No. ANR-
025 show examples of portions of the CompressoldBipp Schedule. In labeling the

flow “case”, Brownsville was selected as the baagms). The 1000 MMcf/d case shows
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1000 MMcf/d flowing through Brownsville but all o¢h station flows are based on
markets and fuel use between Brownsville and thatios. These station-by-station
Compressor Build-Up Schedules provide a proxy fetednining the necessary units for
any flow pattern on the system.

Next, contract flows were entered into a trafftady to determine the contract
flows station by station. All of the northboundntacts were entered into the framework
to determine which units were necessary on a stdyestation basis to serve those
contracts. An identical process was utilized wathsouthbound contracts. From these
simulations, the units that were identified as ssagy to serve those contracts were
identified and tagged as possible “primary” uni&lide 6 shows the contracted flows for
the winter of 2017/2018.

After the traffic studies were performed, how dd the analysis proceed?

Following these initial traffic studies, markegi, business development, and other subject
matter experts were brought together to derive stimate of the most likely average
system receipts and deliveries for key locations,sbasons. These assumptions are
shown on Slide 7. These flows were then set up wiéfficking studies to identify the
most likely flow through each station. These resalre shown on Slide 8. Next, a
standard deviation was chosen for each statiorstimate the percentage of time each
station’s throughput would be operating in eachthef 100 MMcf/d flow increments.
The standard deviation was generally 100 MMcf/d tleg next season. Later seasons
incorporated a standard deviation of 150 MMcf/d.n &xample flow distribution is
shown on Slide 9 for winter 2015/2016 for the Rontl Compressor Station. The base
station flow is 1130 MMcf/d and the standard deweiats 100 MMcf/d. With a normal

statistical distribution, the maximum flow is unbmied and some percentage of the
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implied flow distribution, 6.8 percent in this caseabove the maximum station capacity.
The flow steps at and below capacity are normalizedccount for 100 percent of the
flows, as shown on the top of Slide 9. With thisaation of the percentage of time in
each flow step and the horsepower configuratioeaoh flow step, a load factor can be
estimated for each unit on the SE Mainline. Sli@eshows the resulting load factor for
the Portland Compressor Station units.

What is meant by primary compressor unit?

Primary units are the most critical units for wirgy firm contract quantities on the
primary contract path and estimated station thrpughas determined by the base
estimated flows and the standard deviation, forribgt three to four years. Primary
compressor units have all been targeted for zewr-lmwerhauls as part of the SE
Mainline R&M Program. A zero-hour overhaul is a lthstep process designed to
restore the compressor to as close to new as emonably be achieved, or in other
words, the same condition as when it had zero tpgrdours. This process entails
stripping the unit down to the frame. The framstimightened or otherwise repaired, if
necessary. If the foundation is cracked or hasrgbhoblems, it is replaced or repaired,
as appropriate. Crank shafts are also straightanedre-chromed, when appropriate.
Then all of the engine parts are cleaned, remadhmad/or replaced, as may be
appropriate, and reassembled. Conceptually, ANfrggeting 95 percent reliability for
the primary compressor units and expects to aclti@sereliability by performing zero-
hour overhauls. The primary units are the units$ tleed to be most reliable.

How was the SE Mainline study data used?
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As mentioned earlier, the contract-based studiestified compressor units that were
needed to serve primary firm agreements and wetatiteely tagged as primary units.
Whether or not a unit is needed to fulfill primdmm transportation agreements is the
most important criteria in selecting primary unitigf many other factors were considered
before settling on the list of primary units. Radancy of units at the station was a
consideration in determining primary units. Foample, if two small units at a station
are needed to fulfill contracts and there are $éim@ll units in reasonably good condition,
there is more than 100 percent redundancy and onéribe units would have been
considered primary. All five small units would lited as “standby” units, as explained
below. Other questions that were considered ireclud

* What is the unit’s load factor in the estimatedifatflow scenarios?

* What is the unit’s condition? Can it wait to beedvauled?

* How much will a zero-hour overhaul cost? Are thiess expensive options?

* When is the unit needed? Now? Soon? Much later?

* How long will it take to complete the overhaul?

» Can the system operate without a particular umg lenough to repair the unit or

should another one be overhauled first?
* Is the unit needed to create enough pressure diffiat across the station to load
the compressors and keep the station on line?
* Isit less expensive to replace the unit(s) instdaalverhauling it (them)?

* Is the unit/station used as a back-up when theeped unit/station is off line?
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There was no simple formula and few set conditinas determined which units were
primary. Each of the factors was carefully consadeand the pros and cons weighed
before selecting the primary units.

One criterion that was adopted is to have at leas intermediate or large
primary compressor at every station so the statmrid be brought online across a wide
range of flow conditions. There was a preferemcédve the intermediate sized KVR
units serve this function, because they have prawebe reliable, are able to create a
pressure differential across the station, and lageright size to stay online for a wide
range of flows. They have been the “workhorsetsifar much of the recent past.

What is meant by a standby unit?

A standby unit is one that must be operablerbay not be required to be as reliable as a
primary unit. ANR has assumed 85 percent religbibr standby units in its modeling.
As a consequence, standby units are not targetezkfo-hour overhauls — they are not
likely to be dismantled down to the frame. Howearer time all of the standby units
will receive a more typical, time-based overhauunderstand that during a basic “time-
based” overhaul the major components of the compreand power cylinders are
typically re-machined or replaced based on opayatmurs. Any other items that need
adjusting or replacing would also be addresseduding repairing or replacing the
foundation.

What were the results of ANR’s study?

Based on the methodology described above, 2% were selected to be “primary” units
and 54 units were designated as standby. It veasddtermined that it was more cost-

effective to replace eight units. Finally, therere five units that were targeted for
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abandonment. A detailed list of the compressar designations is provided in Exhibit
No. ANR-024.

Does the SE Mainline R&M Program include BOP antlary equipment?

Yes, the description of ANR’s general system erodzation program | have provided
above identifies some of the equipment that has lee@luated on the SE Mainline.
Faulty or unreliable BOP will either be repaired replaced to assure highly reliable
BOP. There are significant expenditures assocaitdBOP as part of the SE Mainline
R&M Program.

How were the eight units chosen to be replaced?

I have previously identified the types of infaation that were considered in evaluating
the units, including whether to perform replacermerReplacements received additional
scrutiny. ANR only considered replacement for éaed primary units. The expected
future reliability of the unit and the cost to olaul the unit(s) were also important
considerations for replacements.

Please describe the replacement evaluations.

ANR has six Cooper Bessemer Z330 units on itstesy, all of which are quite old.
There are only 28 or so of these units operatinthéworld and the manufacturer no
longer supports them. The Z330’s have a reputdipbeing difficult to operate and not
very reliable. This has generally been true forRAN In particular, the Z330’s at
LaGrange (1973 installation) and Brownsville (19@€tallation) have performed poorly.
ANR’s Field Operations and Engineering and AssetiaRgity teams have had
significant difficulty with these units for many ges and have spent tremendous time and
resources repairing and maintaining them. The-herwo overhauls for these two units

were estimated to cost in excess of $10 millionheaBased on worldwide experience
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and ANR’s own experience with these two units, heitwas expected to come close to
95 percent reliability — even with a zero-hour dwarl. The decision to replace these two
units was made early in the evaluation process.a Asnsequence, the replacements of
these units were funded and started before the &llike R&M Program was fully
defined and approved.

The LaGrange Z330 is certificated at 12,000 horsgpo A Mars 100 unit,
nominally site rated at 13,500 horsepower, is @arably good horsepower fit and was
selected to replace the LaGrange Z330. As indicetéANR’s certificate application in
Docket No. CP15-21 for the LaGrange Horsepower &sphent Project, the Mars 100
unit is being modified to operate at an ISO ratifigd.3,220 horsepower and a site rating
of 12,000 horsepower. ANR has a preference fmgubie same type of compressor unit
at multiple locations when it is able to do so.efiéhare both cost and knowledge benefits
associated with such a practice, as parts stoclkeaeduced and experience from one
unit can be applied to the other. At Brownsvill\NR is replacing the Z330 unit
certificated at 11,000 horsepower as well as a B¥W-2init certificated at 2000
horsepower with a Mars 100 unit. As clarified iNR'’s section 2.55(b) 30-day advance
notice and supplement in Docket No. CP15-526-000RAwvill have controls in place to
govern the horsepower such that operations witicatime exceed the certificated station
horsepower.

The decision to replace units at the Jena CaosapreStation was based on the
unique circumstances and the compelling econormiewe Four of the five small units
at Jena (2,700 horsepower each) were designatpdnaary units. All five units were

evaluated for a zero-hour overhaul at a cost ofjinbu$5.5 million each (Unit 101 was
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estimated to cost $6.0 million and units 102-105ewvestimated to cost $5.5 million
each). These five units would also need time-basedhauls in the future, which would
add significant cost over time, particularly duethe age of the units. Additionally, the
five small units are also located in one buildinggking replacement more efficient. By
replacing all five units, ANR will not need to peri any of the BOP work associated
with these five units or the building, saving arestt$5 million. As a result, ANR
determined it would be more expensive to overhadlraaintain the five small units than
to replace them with one new unit. The Mars 1003600 horsepower is a matching
horsepower fit for the replaced horsepower.

Why were other units not replaced?

ANR determined it was more cost-effective to aepand modernize the other
compressors, except for the eight units | prevpudéntified as targeted replacements.
The cost of zero-hour overhauls for primary uniisspgfuture time-based overhauls for
primary and standby units was less expensive thamdaplacement costs. The prospect
of many new units is appealing, but it would notdnaeen in the best financial interest of
our customers. The resulting rates would have bagher for the same level of
reliability.

How were the five units chosen to be abandoned?

Similar to the Z330'’s, the five units targetear fabandonment are in poor condition.
These particular units have had a history of expensinreliable service on the SE
Mainline. Three of the units are GE Frame 3F'$edaat 9464 horsepower each and
located at Delhi, Sardis and Brownsville. Like #&30’s, these units were estimated to
be very expensive to overhaul, including BOP coatgl were not expected to be very

reliable after the overhaul. The other two unite a KVT-410 (2440 horsepower)
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located at Sardis and a KVS-412 (2000 horsepowegtéd at Shelbyville. These two
units are in very poor condition and would be exypanto overhaul.

Most importantly, all five of these units are los@ttowards the middle of the SE
Mainline and away from the constrained segments.| Aentioned earlier, northbound
service is constrained through the Portland andiaDeé compressor stations.
Southbound service is constrained through the Zewh Eunice compressor stations.
Abandoning these five units would have no effectetther northbound or southbound
long-haul capacity through the constrained segments

Did ANR develop the SE Mainline R&M Program becaise of the new contracts for
service on the SE Mainline?

No, the new contracts were certainly part of¢h@luation and a prime reason for starting
ANR’s modernization efforts on the SE Mainline &isttime. Nonetheless, the SE
Mainline would have needed extensive modernizatimrk even without the new
contracts.

Please explain.

ANR has been concerned about the deterioratimmpcessor reliability on the SE
Mainline for some time. ANR initially discussecetBE Mainline evaluation in 2012. It
took time to determine how to best evaluate thdesysand develop the necessary
analytical tools. By mid-2013, the basics had beenked out. For the next several
months, the participants, key inputs, and the extan evolved. By the end of 2013, an
initial recommendation had been assembled, basetlysbn the contracts that existed at
that time. The study identified 27 units that werquired to meet the highest standard of
reliability. At the time they were called “core’hiis but they were essentially what are

being called primary units today. However, in 12@&13 and early 2014 ANR began
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signing up new firm transportation customers, esa@nselling out both northbound and
southbound capacity. The group conducting theusw®in revised the analysis and
issued an updated recommendation in mid-2014. Kelyepoint is that with or without

the customers and contracts added in late 20132@hd, ANR was going to need to
undertake extensive modernization of its SE Ma@lin

What is the total cost of ANR’s SE Mainline R&M Program and associated SE
Mainline modernization?

As shown in Exhibit No. ANR-021, the total castthe SE Mainline R&M Program is
estimated to be $456.9 milion (November 2015 east#)) which includes the
replacement compressor at Jena. The compresstaceamgnts at LaGrange and
Brownsville, which are budgeted outside of the SHkilMne R&M Program, are
estimated to cost $87.5 million for a total cost $§44.4 million (November 2015
estimates) for all projects related to the SE MagR&M Program and SE Mainline
modernization. Roughly half of this cost is fopjects that are expected to be completed
by the end of July 2016 and therefore includecha Base and Adjustment Period asset
additions. This constitutes the major portion MRs asset additions during the Base
and Adjustment Periods.

How does the total cost of the SE Mainline modeization compare with the cost of
simply replacing all of the SE Mainline compressounits?

Reiterating, the total cost for modernizing amqptlating the SE Mainline through the end
of the SE Mainline R&M Program, which ends in 20i7approximately $544 million.
The cost of replacing all units instead of the beeils is significantly more expensive.
The Jena, LaGrange, and Brownsville replacementsldwvstill be required plus an

additional 28 units of various sizes at a totdoaifrteen stations. The total cost to replace
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all units is estimated to be $1,254 million, mdnart twice as expensive as ANR'’s plan.
A comparison is provided in Exhibit No. ANR-026.

Moreover, the cost of replacing all units does talte into account the timing
issues. A zero-hour overhaul on a large unit carcdmpleted in about twelve months.
Installation of a new, replacement unit takes up24omonths. With the number of
replacements needed to replace the entire SE Maifiéet, it would be impossible to get
all of the equipment suppliers and contractorsnaleh to complete all work at all
locations in two years. ANR estimates it wouldetalp to four years to implement such a
project. In the meantime, the current units waded to be maintained and many would
still require repairs and overhauls to continu®@perate until the replacements are done.
This added cost has not been included in the replaat estimate described above.

ANR’s goal is to provide safe, reliable, and e#ial service to its customers on
the SE Mainline before, during, and after its modeation program. ANR believes the
approach it is taking is not only necessary at tmee, but it is also the most cost-
effective modernization plan and provides the belgbility during implementation.

Do you expect modernization and upgrade costs tmntinue in the future?

Yes. First, the SE Mainline R&M Program contsubeyond the end of the rate case
Adjustment Period, through the end of 2017. Sec@ngortion of the costs in each
calendar year shown on Exhibit No. ANR-021 and lledbeas “Maintenance Capital —
Other” is for modernization and upgrades.

Costs for “Maintenance Capital — Other” increas®8. Some of this increase
is due to General Plant, which is not broken opiasately for 2018. Another portion
reflects that the SE Mainline R&M Program will benepleted by then. The SE Mainline

R&M Program included costs for some of the generamldernization programs |
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described above, such as automation obsolescdnc2018, these program costs have
been included in the “Other” line.

More importantly, | expect there will be additiomabdernization costs across the
rest of the system associated with zero-hour owdshand BOP. The segment-by-
segment evaluation of safety, equipment reliabitgd contract needs across the entire
system is bound to generate additional modernizatigeds. | understand the “Other”
line in 2018 includes a modest increase in compresssts for a few zero-hour
overhauls, but | believe this amount will not béfisient on a yearly basis to cover all of
the necessary compressor modernization costs.ddii@n, the “Other” line does not
include any costs for BOP modernization, whichlspdikely to be required on the rest
of the system.

As the segment evaluations are completed, | expece will be a Reliability and
Modernization (“R&M”) program implemented on eackgment. | am confident the
total GPMC costs in 2018 and beyond will be moantthe amount currently estimated
for 2018 once the results of the segment evaluasidactored in to the work plans. |
also believe these future R&M program costs will mmech, much less than the SE
Mainline R&M Program.

Are there other more cost-effective alternativesANR could pursue to meet its firm
obligations?

No, | do not believe there are any. ANR is img these capital costs because the
facilities it is seeking to upgrade or replace haged to the point of obsolescence, and
cannot be maintained as they have been in the palSiR is committed to providing

service in a safe, reliable, and efficient manaed to do so it must take proactive steps

to ensure the condition of its facilities does redch the point where they are subject to
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long term outages or catastrophic failures. Moeep\ANR must position itself to
comply with safety and environmental regulationst thill impose stricter requirements
than those that are currently in place. It will im@re cost-effective to address these
significant facility problems and issues now tharatidress them later.

Does this conclude your testimony?

Yes, it does.
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