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Gregory McAuley 
Direct Testimony 

Q. Please state your name, your employer, position and business address. 1 

A. My name is Gregory McAuley.  I am the Director of RTO Policy & Development for 2 

Oklahoma Gas and Electric Company (“OG&E” or “Company”).  My business address is 3 

321 N. Harvey, Oklahoma City, Oklahoma 73102. 4 

 5 

Q. Briefly summarize your education and professional background in the electric utility 6 

industry. 7 

A. I hold a Bachelor of Science in Mechanical Engineering from the University of South 8 

Florida (“USF”), Tampa, FL.  I began my electric utility career at Tampa Electric Company 9 

(“TECO”) in January 1992 and worked in various capacities there until I joined OG&E in 10 

2009.  While at TECO, I had opportunities to work within many facets of the utility.  My 11 

responsibilities included power plant engineering and maintenance, commercial and 12 

industrial account management, transmission and distribution facilities construction, 13 

operations, and maintenance, and environmental operations and testing.  In January 2009, I 14 

was hired by OG&E to be Senior Manager – Transmission Operations in OG&E’s 15 

Transmission Operations Control Center.  In July 2015, I took over the responsibilities for 16 

leading OG&E’s efforts with its membership in the Southwest Power Pool (“SPP”), 17 

OG&E’s Regional Transmission Organization (“RTO”).  18 

 19 

Q. What are your responsibilities as Director of RTO Policy & Development? 20 

A. I lead the group responsible for providing strategic oversight for OG&E’s interactions with 21 

RTOs, particularly with the SPP.  I represent OG&E in policy and RTO-related leadership 22 

positions, including the Markets & Operations Policy Committee at the SPP.  I also 23 

represent OG&E as Vice Chair of the Balancing Authority Operating Committee, which is 24 

responsible for reviewing and approving SPP’s Balancing Authority Operating Protocols 25 

and Emergency Operating Plan (EOP).  The Balancing Authority Operating Protocols detail 26 

the elements that are required to support the operation of the SPP Balancing Authority, as 27 

addressed in Attachment AN of the SPP Open Access Transmission Tariff.  These elements 28 
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include items such as Tie Line Data, Frequency Measurement Data, Generation Data, 1 

Emergency Operating Data and Communications coordination. 2 

The Emergency Operating Plan (“EOP”) describes the fundamental concepts used 3 

to mitigate various types of system emergencies. It describes the authority and responsibility 4 

of the various functions within the SPP Balancing Authority (“BA”) footprint as well as the 5 

requirements for ensuring that the plan is regularly reviewed and updated. The EOP 6 

addresses emergency operational subjects such as how to operate with neighboring entities, 7 

staffing levels for various emergencies, communication methods, fuel supply limitations 8 

and inventory, environmental constraints, load shedding and system restoration, among 9 

others. 10 

 11 

Q. What were your responsibilities as Senior Manager of Transmission Operations? 12 

A. I led the group responsible for real time operation of OG&E’s Bulk Electric System and  13 

 interconnections, fulfilling its role as a Transmission Operator as regulated by the Federal 14 

Energy Regulatory Commission (“FERC”), the North American Electric Reliability 15 

Corporation (“NERC”) and the SPP.  The Transmission Operations team is tasked with 16 

monitoring and operating OG&E’s transmission system that consists of over 5,000 circuit 17 

miles of transmission lines, 153 transmission substations, and 37 generation facilities, 24 of 18 

which are wind farms.  That work involves many day-to-day and real-time responsibilities 19 

as required by the NERC Reliability Standards and SPP Criteria.  Those responsibilities 20 

include monitoring and controlling the real-time status of all elements of the OG&E 21 

transmission system for reliable operation.  My responsibilities included providing 22 

leadership and making certain the Transmission Operations team had the tools and resources 23 

necessary to perform the critical functions for which it is responsible.  24 

In addition to supervising our day-to-day operations, I represented OG&E as a 25 

member of the Operations Reliability Working Group (“ORWG”) for the SPP.  The ORWG 26 

implements, coordinates, and maintains criteria related to the reliable and secure operation 27 

of the bulk electric system operated by the members of the SPP.  28 

 

 

 

APSC FILED Time:  8/15/2017 3:18:19 PM: Recvd  8/15/2017 3:14:47 PM: Docket 17-030-U-Doc. 28



4 
 

Q. Have you previously testified before this Commission? 1 

A. Yes.  I filed testimony in Docket No. 16-014-U.  I have also filed testimony before the 2 

Oklahoma Corporation Commission in Cause No. PUD 201400229. 3 

 4 

Q. What is the purpose of your testimony? 5 

A. My testimony will address why the Mustang site clearly provides unique reliability benefits 6 

to the transmission system and why those benefits are important for both daily operations 7 

and system restoration situations.  I also discuss how quick start CT generation at Mustang 8 

is a valuable tool for Transmission System Operators to ensure reliability of the grid, 9 

especially with the increased amount of variable wind resources in the SPP and Oklahoma 10 

in particular. 11 

 12 

Q. Can you summarize what the OG&E Transmission Operations team does? 13 

A. Yes.  OG&E is a part of a large, dynamic, high voltage grid stretching from the edge of the 14 

Rocky Mountains to the eastern seaboard.  The Transmission Operations team has System 15 

Operators, who are often referred to as the Air Traffic Controllers of the grid, constantly 16 

watching their portion of the system, running models, and staying ahead of whatever could 17 

go wrong. They monitor weather, load, generation, voltage, power flow, and system 18 

maintenance activities.  The System Operators are required to ensure the system is operated 19 

such that it can reliably withstand the next contingency.  In other words, the system must be 20 

operated so that it can withstand a system disturbance, such as an outage event, and remain 21 

within the defined System Operating Limits.  This is commonly referred to as operating in 22 

an N-1 condition.  Since the grid is interconnected, managing voltage and power flow 23 

throughout OG&E’s Transmission Operator Area is key to keeping the lights on in our 24 

service territory, while also critical to reliable service in the 14 state SPP region and the 25 

entire Eastern Interconnection.  26 

 27 

Q. How does OG&E accomplish this very important job? 28 

A. OG&E’s Transmission System Operators are NERC-Certified and a minimum of two 29 

Operators, and often more, are scheduled to be on duty 24 hours a day, seven days a week. 30 

They are trained to monitor and operate the transmission system in a reliable manner, 31 
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including, in particular, rapidly responding when conditions dictate to preserve the integrity 1 

of the system.  We are greatly assisted in this job by a very sophisticated computer system 2 

known as a Supervisory Control and Data Acquisition (“SCADA”) system.  The SCADA 3 

system retrieves and displays data from generators, breakers, switches, transformers, 4 

transmission lines and other devices throughout the system.  As changes to the configuration 5 

of the system occur or are required, the System Operators use the SCADA system to send 6 

signals to switching devices all across the 30,000 square miles of OG&E’s area of direct 7 

responsibility.  In this context, we pay particular attention to protective equipment such as 8 

relaying systems and Special Protection Systems that ensure our system will operate as it is 9 

designed in the event of a system disturbance.  We also run models to predict the 10 

consequences of planned and unplanned transmission and generator outages.  Those studies 11 

are used to put in place mitigation plans for everything from a simple equipment 12 

malfunction to a car hitting a transmission pole to an F-5 tornado destroying multiple 13 

transmission structures. We develop and define System Operating Limits that define the 14 

operating boundaries within which the Operators are required to run the system in order to 15 

prevent overloads, instability or unacceptable voltage deviations.  And, we are responsible 16 

for developing and maintaining emergency operation procedures that can be used in a 17 

moment’s notice, including procedures for total system blackouts, control center 18 

evacuations, and backup control center activation.   19 

 20 

Q. From the perspective of a System Operator, what role does the Mustang Facility play 21 

in the daily operations of the OG&E transmission system? 22 

A. The existing Mustang Facility plays a very important role as a source of dynamic reactive 23 

support to manage voltage.  It is particularly beneficial given that the plant is connected to 24 

both the 138kV and 69kV systems.  As discussed below, the old Mustang units have 25 

provided a significant source of reactive power that has been used to ensure transmission 26 

system reliability.  With the retirement of those old Mustang units, that amount of reactive 27 

power around the Oklahoma City area will be lost unless OG&E replaces it.  Quick start 28 

CTs not only replace that reactive power available to Transmission Operators, but those CTs 29 

will allow Transmission Operators to access even more reactive power and within a quicker 30 

response time. 31 
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Q. Why is it important to manage voltage? 1 

A. Voltage must be maintained within a rather narrow band.  If voltage gets too high, utility 2 

infrastructure can be damaged causing customer outages and equipment replacement.  It 3 

also can damage customer equipment such as televisions, computers, motors and other 4 

sensitive electrical devices.  The real danger comes when voltage gets too low.  Sagging 5 

voltage can turn into collapsing voltage in fractions of a second, which results in a blackout 6 

for our system and potentially other systems within the Eastern Interconnection. 7 

 8 

Q. What is voltage collapse? 9 

A. Voltage collapse is a condition in which the electromagnetic field of the power system can 10 

no longer be supported, thereby leading to a complete electrical failure, or blackout.  11 

Inadequate reactive support results in voltage drops, which results in reduced reactive power 12 

from any capacitors that are in service and line charging, which results in greater voltage 13 

drops leading to tripping of units, and ultimately voltage collapse.  One of the difficult 14 

aspects in dealing with the risk of this kind of blackout is that it can happen so rapidly.  15 

When a system is stressed, as it is on very hot days, and the Company is importing large 16 

quantities of power across long transmission lines, voltage collapse can occur in fractions 17 

of a second as a result of a system disturbance.  Dynamic sources of reactive power, such 18 

as generators, are important tools in preventing this phenomenon.  System Operators need 19 

enough of the right tools to do their job.  20 

 21 

Q. What tools do System Operators use to manage voltage? 22 

A. To maintain awareness of system conditions, System Operators use tools such as computer 23 

models, alarms in SCADA, and system maps.  To respond to issues that arise on the system, 24 

System Operators use other tools to manage voltage, such as capacitor banks, inductors, and 25 

generators like Mustang.  The last tool they have available is customer load shedding, which 26 

requires blacking out certain areas of the system to prevent localized voltage issues from 27 

spreading to other areas of the system.  This is as a last resort in order to protect the rest of 28 

the system.  29 
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Q.  Please provide an example of a typical voltage management situation and how it is 1 

typically handled? 2 

A. A common example would involve a low load winter day, with the wind blowing more than 3 

expected.  Very limited local generation has been dispatched and voltage is running high.  4 

OG&E makes sure it has all of its inductors online and energized, reducing voltage as much 5 

as possible.  The Company calls the SPP and explains the situation.  SPP then issues an 6 

order for a local generator to start up even though it is economically out of merit because it 7 

can absorb the VARs needed to lower the voltage to acceptable levels. If OG&E cannot get 8 

any generators online quickly enough, it looks for opportunities to reduce voltage by 9 

deenergizing certain transmission lines, reducing one reliability component to help with 10 

another. Ultimately, if the Company is unable to reduce voltage to acceptable levels, it 11 

would have no choice but to continue deenergizing transmission lines, further reducing the 12 

system’s ability to withstand contingencies until the system has returned to acceptable 13 

operating limits. 14 

Another example would involve a very hot day with very high customer demand.  15 

During those times, the voltage runs low in many parts of the system even though the on-16 

line generators are being pushed to their limits and all capacitor banks are energized and in 17 

service.  Should a major transmission line experience a fault and trip out of service, limiting 18 

the amount of power the Company is able to import into the Oklahoma City area, the local 19 

generators online would be unable to provide additional generation and/or VAR support and 20 

voltage would drop even lower as more power is imported across the remaining transmission 21 

lines, further stressing the system.  The Operators must then work with the SPP Reliability 22 

Coordinator to bring more local generation online as soon as possible for VAR support and 23 

establish mitigation plans that often include shedding customer load until that local 24 

generation is available. 25 

 26 

Q. How does OG&E’s Mustang Modernization Plan help System Operators handle each 27 

of these common voltage issues? 28 

A. Quick start CTs at the Mustang site would be the perfect solution for each of these two 29 

common problems.  They would be available very quickly both to absorb the VARs in the 30 
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first example to bring the voltage down and to produce the necessary VARs in the second 1 

example to avoid shedding load. 2 

 3 

Q. What are VARs? 4 

A. VAR stands for Volt Amps Reactive and is an important but complicated component of the 5 

AC power system.  VARs are known as “reactive power” and are necessary in maintaining 6 

voltage and facilitating the flow of power across a power system.  In general, when one 7 

needs to raise voltage, VAR production is increased.  When one needs to lower voltage, 8 

VAR production is decreased and/or VARs are absorbed. 9 

 10 

Q Do VARs have limitations? 11 

A.  Yes.  One of the characteristics of VARs relevant to this discussion is that VARs are very 12 

locational.  They cannot travel long distances and do not transform from one voltage to 13 

another well.     14 

 15 

Q. How are VARs produced or absorbed? 16 

A. To balance the VARs on the system, we use static and dynamic reactive resources.  Static 17 

resources are manually switched in and out of service as needed.  Generators, however, are 18 

dynamic sources of VAR production and absorption.  The reason they are important in 19 

responding to disturbances is that generators can automatically modify their VAR output in 20 

fractions of a second.  It is imperative to have the capability to respond in fractions of a 21 

second to be effective in reacting to transient effects on the system and prevent a voltage 22 

disturbance from propagating across the system.  To the extent local generators are removed 23 

from the system, the Operator has fewer options available to maintain system stability.  24 

OG&E needs both static resources and dynamic resources, such as generators like quick 25 

start CTs at the Mustang site, to control voltage on its system.  26 

 27 

Q. When the Mustang units are retired, how many MVARs of capability will be lost?  28 

A. The old generating units at Mustang were capable of producing 150 MVARs, which is a 29 

significant quantity of reactive power that the System Operators use to maintain 30 

transmission system reliability.   31 
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Q. What amount of VAR support will you expect to receive when quick start CTs are 1 

installed at the Mustang site? 2 

A. Not only does the preservation of generation at the Mustang site provide significant reactive 3 

support, but installing quick start CTs at the Mustang site will provide 245 MVARs of 4 

reactive capability.  Furthermore, that capability will be available in ten minutes or less 5 

according to Witness Robert Burch.  The additional 95 MVAR capability will be important 6 

as imports, such as wind energy, continue to grow in OG&E’s service territory. 7 

 8 

Q. Why is it important for OG&E to have this amount of reactive support at the Mustang 9 

site when maintaining the reliability of the system? 10 

A. A system’s ability to operate well within acceptable voltage limits is the best indicator of 11 

the sufficiency of the VAR support capability of that system.  Our experience operating the 12 

system has proven that, even with the existing units at Mustang and the VAR support they 13 

provide, the Company sometimes struggles to maintain system voltage.  Furthermore, as 14 

more and more power is imported, due to both the SPP Integrated Market and from 15 

production from an ever-increasing number of remote wind facilities, even more local VAR 16 

support is going to be required. Mustang is also important because it has units connected to 17 

each of the 138kV and 69kV systems.   18 

 19 

Q. Why is it important to be on both the 138kV and 69kV systems? 20 

A. As stated earlier, VARs do not travel well and do not transform well.  As a result, VARs 21 

need to be generated close to the load that needs the voltage support because their 22 

effectiveness decreases the farther they are from the source.  Their effectiveness is also 23 

limited when they attempt to go through transformers, such as happens when going from 24 

the 138kV system to the 69kV system.  By generating VARs near where they are needed, 25 

the VARs from Mustang do not need to travel far and, by being generated on both the 138kV 26 

and 69kV systems, they do not need to go through a transformer to get to each system.  27 

 28 

Q. If OG&E were to ever go into a blackout scenario, would Mustang be involved? 29 

A. Yes.  OG&E is required by NERC regulations and good utility practice to have a system 30 

restoration plan that is reviewed and approved by the SPP Reliability Coordinator.  This 31 
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plan addresses instances when power has been lost throughout our system, including 1 

Arkansas, and it outlines the steps the Company would take to put the system back together.  2 

Our system restoration plan involves utilizing an auxiliary generator at Horseshoe Lake that 3 

doesn’t require outside power to start.  It then energizes Horseshoe Lake Units 9 and/or 10 4 

which are used to provide auxiliary power to other units at Horseshoe Lake and then 5 

Mustang.   Once Mustang is running, the system operators continue to match generation and 6 

load, getting the remaining generators online and synchronized.  The system would then 7 

begin to synchronize and reconnect with our neighboring utilities.  This can be a very long 8 

process ranging from a few hours to multiple days depending on how wide-spread the 9 

problem is and how much damage occurred as a result. 10 

 11 

Q. Why does the system restoration plan go to Mustang first? 12 

A. Again, the fact that Mustang is on both the 138kV and 69kV systems and near the Oklahoma 13 

City load center comes into play.  Mustang can bring those loads up in a more stable manner 14 

reducing the risk of recollapsing the system, requiring us to restart the system restoration 15 

plan from the beginning. 16 

 17 

Q. Why would quick start CTs enhance the Mustang site from the System Operators 18 

perspective? 19 

A. Replacing the existing steam units at Mustang with quick start combustion turbines will 20 

provide much more effective tools for restoring our system.  As stated above, the old 21 

Mustang units took hours to start.  If needed for system restoration, having quick start units 22 

available will reduce restoration times by between 9.5 and 22 hours.  The same is true for 23 

voltage support.  In the event the Company encounters low or high voltage not predicted by 24 

the models, these quick start units will prove invaluable to stay ahead of any potential 25 

system disturbances.  26 

 27 

Q. Does the installation of quick start generators at Mustang make it easier to facilitate 28 

the use of wind resources? 29 

A. Yes, installing quick start CTs at Mustang not only replaces old and outdated equipment but 30 

also provides a much more flexible state of the art tool to deal with the complexities of 31 
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importing ever increasing wind generation from Western Oklahoma and other remote areas 1 

(as well as the emerging intermittent solar energy infrastructure).  The CTs will allow our 2 

system to more quickly respond to changing conditions inherent with variable generation 3 

resources. 4 

 5 

Q. Has any third party recognized the value to the Mustang site with regard to the 6 

transmission system and the need to preserve the Mustang site? 7 

A. Yes.  Black & Veatch performed an evaluation of the Company’s decision to retire the old 8 

Mustang units.  In its report, Black & Veatch recognized the strategic value of the Mustang 9 

site because of its close proximity to a major load center and its ability to provide key 10 

voltage support.  Black & Veatch stated the following: 11 

 12 

Black & Veatch recognizes that the Mustang site also offers 13 

strategic value to OG&E’s transmission systems operation. This is 14 

because of its close proximity to the major demand center(s) and its 15 

ability to provide dynamic reactive support to manage voltage. This 16 

value could potentially be increased if the existing gas fired steam 17 

turbine units were to be replaced with combustion turbines.  18 

Evaluation and quantification of this value is not part of this report; 19 

however, they do support the decision to continue to generate 20 

electricity at the Mustang site, especially when compared to using 21 

other sites (page 2-7).  22 

 23 

Q. Has the SPP conducted any analysis of the benefits of the new Mustang CTs? 24 

A. Yes.  In 2017, the SPP completed a study that included an analysis of voltage stability within 25 

the BA.  This 2017 Variable Generation Integration Study (“VIS”) is discussed in greater 26 

detail by Company Witness Lanny Nickell, Vice President of Engineering for the SPP.   27 
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Q. Does Witness Nickell believe that the installation of CTs at the Mustang site provides 1 

a benefit to the transmission system, the SPP, and customers? 2 

A. Yes.  As testified by Mr. Nickell, not only does the SPP see a reliability benefit from new 3 

CTs in general, recent studies conducted by the SPP show how critical it is that the new CTs 4 

be located at the Mustang site.  Mr. Nickell testifies about the new VIS study that analyzed 5 

the impact of the transmission system under various levels of wind generation.  This study 6 

found that large levels of wind generation could lead to voltage collapse and system 7 

overloads in certain circumstances that could be prevented and alleviated by the CTs at 8 

Mustang.  Mr. Nickell concluded that “the availability of generation at the Mustang site is 9 

critical to reliable system operations in the Oklahoma City area.  The generation OG&E has 10 

chosen, fast-start CTs, provides a valuable reliability tool to more quickly respond to system 11 

loading and voltages in the largest load center of Oklahoma.”  See Nickell Direct Testimony 12 

at page 8. 13 

 14 

Q. Did SPP conduct any other studies that validate the need for CTs at the Mustang site? 15 

A. Yes.  As discussed by Mr. Nickell, SPP performed “contingency” analyses for the summer 16 

and winter peak conditions expected during 2018 and 2021.  Based on these studies, SPP 17 

concluded that generation at Mustang is useful in preventing and reducing thermal overloads 18 

on area transmission facilities.  Mr. Nickel testifies that, if generation facilities at Mustang 19 

are retired and not replaced, transmission overloads during first contingency conditions (N-20 

1) would likely be observed in SPP’s planning studies and require that the SPP direct 21 

construction of transmission upgrades. 22 

 23 

Q. Do you believe that these SPP studies and the testimony of Mr. Nickell validate 24 

OG&E’s decision to construct CTs at its existing Mustang site? 25 

A. Yes.  It confirms what I and OG&E management believed back in 2014 when OG&E made 26 

the decision to install CTs at Mustang – the site is critical from a reliability perspective, 27 

especially with quick start CTs that can be turned on fast and ramped up or down to respond 28 

to the growing amount of wind generation on the system. 29 
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Q. How do OG&E’s customers in Arkansas benefit from the Mustang CTs? 1 

A. As I stated previously, everything in the Eastern Interconnection is connected and 2 

disturbances in one area can be felt further away.  It is like dropping a stone into a pond.  3 

There is significant disturbance in the water near where the stone enters and the ripples 4 

spread out from there.  Electrically, the Mustang plant is only a couple of ripples away from 5 

Ft. Smith, Arkansas and, if OG&E is unable to contain the disturbance in the Oklahoma 6 

City area, it could cascade across the OG&E system and impact OG&E’s Arkansas service 7 

territory. Recall, in August 2003 there was a major blackout in the Northeast triggered by a 8 

single tree, the effects of which cascaded throughout the Northeast region. 9 

  Also, as testified by Mr. Nickell, Arkansas customers benefit in general from 10 

Mustang CTs because they “improve the SPP’s ability to maintain real-time system 11 

reliability while enabling increased production from a growing supply of renewable 12 

resources, particularly those located west of the Oklahoma City area.”  Mr. Nickell also 13 

agrees with the possibility of system voltage problems propagating to other areas of the SPP, 14 

including Arkansas.  Finally, Mr. Nickell cites to the SPP IM benefits to all OG&E 15 

customers of having quick start CTs. 16 

 17 

Q. Would installing combined cycle (“CC”) units at the Mustang site provide the same 18 

reliability benefits as CTs? 19 

A. No.  First, based on the testimony of OG&E Witness Robert Burch, it is my understanding 20 

that it would not make sense to install CC units at the Mustang site.  Second, from a system 21 

reliability perspective, CC units do not provide the same quick start response needed to 22 

address changing system conditions.  OG&E has two large CC facilities near Oklahoma 23 

City (Redbud and McClain).  It has very little CT capacity that can be quickly turned on and 24 

ramped up and down.   25 

 26 

Q. Do you have any concluding thoughts? 27 

A. Replacing the existing slow starting and less efficient Mustang units with new, state of the 28 

art, quick start CTs will make OG&E’s system inherently more reliable and help mitigate 29 

the risks associated with importing large quantities of power as has been happening as a 30 
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result of the new integrated market and the addition of large quantities of wind generation.  1 

In addition, the fact that the Mustang CTs will be connected at both 138kV and 69kV as 2 

well as being located near OG&E’s largest load center makes their placement at the Mustang 3 

site ideal from a voltage management and system restoration perspective.  I personally have 4 

more confidence we can bring the system back faster and maintain the required voltage 5 

stability if we have the new CTs at Mustang. 6 

 7 

Q. Does this conclude your testimony? 8 

A. Yes, it does.  9 
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CERTIFICATE OF SERVICE 
 

I, Lawrence E. Chisenhall, Jr., hereby state that a copy of the foregoing instrument was 
served on all the parties of record via the APSC Electronic Filing System on this the 15th day of 
August, 2017. 
 
 
 

    /s/ Lawrence E. Chisenhall      
Lawrence E. Chisenhall, Jr. 
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