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DIRECT TESTIMONY 

OF 

RICHARD A. POLICH, P.E. (STATE OF MICHIGAN)

On Behalf of the Office of Public Counsel  

Before the 

Florida Public Service Commission

Docket No. 20190001-EI

I. INTRODUCTION1

Q. PLEASE STATE YOUR NAME, TITLE AND BUSINESS ADDRESS.2

A. My name is Richard A. Polich.  I am a Managing Director at GDS Associates, 3

Inc. (“GDS”).  My business address is 1850 Parkway Place, Suite 800, Marietta, 4

Georgia, 30067. 5

6

Q. WHAT ARE YOUR DUTIES AND RESPONSIBILITIES AT GDS 7

ASSOCIATES?  8

A. My primary duties are within GDS’s Power Supply Planning Department. 9

While employed by GDS, I have provided consulting services for areas such as: 10

Generation Asset Management,11
Engineering analysis of generation projects,12
Engineering evaluation of waste to energy projects,13
Energy management consulting services,14
Nuclear decommissioning cost evaluation,15
Modular nuclear project cost evaluation,16
Renewable energy project cost assessment and economic evaluation,17
Testimony on rate of return, cost of service, regulatory disallowances,18
determination of prudence, revenue requirements and plant in service, and19
Review of generation project design and construction.20
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Q. MR. POLICH, PLEASE SUMMARIZE YOUR FORMAL EDUCATIONAL.1

A. I graduated from the University of Michigan - Ann Arbor in August 1979 with 2

a Bachelor of Science Engineering Degree in Nuclear Engineering and a Bachelor of 3

Science Engineering Degree in Mechanical Engineering.4

5

Q. PLEASE BRIEFLY DESCRIBE YOUR PROFESSIONAL EXPERIENCE.   6

I have over 40 years of work experience in the energy sector, performing duties 7

and services for a myriad of companies and organizations, and representing the interests 8

of private and public constituencies throughout the country. 9

In May 1978, I joined Commonwealth Associates, Inc., located in Jackson, 10

Michigan, as a Graduate Engineer and worked on several plant modification and new 11

plant construction projects.  12

In May 1979, I joined Consumers Power Inc., (now called Consumers Energy), 13

located in Jackson, Michigan, as an Associate Engineer in the Plant Engineering 14

Services Department. 15

In April 1980, I transferred to the Midland Nuclear Project and progressed 16

through various job classifications to Senior Engineer.  I was also part of a small team 17

that evaluated the potential to repower the nuclear steam turbine with combustion 18

turbines. One of my responsibilities was to provide the initial thermal design for the19

combined cycle project, utilizing one of the two existing nuclear steam turbines while 20

still providing process steam for Dow Chemical Company. This project is now known 21

as the Midland Cogeneration Venture, a 12-combustion turbine and steam turbine 22

project capable of providing 1,633 MW of capacity. 23
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In July 1987, I transferred to the Market Services Department as a Senior 1

Engineer and reached the level of Senior Market Representative.  While in this 2

department, I analyzed the economic and engineering feasibility of customer 3

cogeneration projects. 4

In July 1992, I transferred to the Rates and Regulatory Affairs Department of 5

Consumers Energy as a Principal Rate Analyst.  In that capacity, I performed studies 6

relating to all facets of development and design of Consumers Energy’s gas, retail, 7

electric and electric wholesale rates.  During this period, I was heavily involved in the 8

development of Consumers Energy’s Direct Access program and in the development 9

of Consumers Energy’s Retail Open Access program.  I also participated in the 10

development of Consumers Energy’s revenue forecast. 11

In March 1998, I joined Nordic Energy, LLC (“Nordic”), located in Ann Arbor, 12

Michigan, as Vice President in charge of marketing and sales.  My responsibilities 13

included all aspects of obtaining new customers and enabling Nordic to supply 14

electricity to those customers.  In May 2000, my responsibilities shifted to Operations 15

and Regulatory Affairs and my responsibilities included management of supply 16

purchases, transmission services, and development of new power projects.  My 17

Regulatory Affairs responsibilities also included overseeing regulatory and legislation 18

issues for the company. 19

In March 2003, I formed Energy Options & Solutions, based in Ann Arbor, 20

Michigan, as a consulting concern focusing on providing engineering services and 21

regulatory support.  Through my work with Energy Options & Solutions, I gained 22

extensive experience consulting in the areas of project development and economic 23
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analysis with renewable energy companies across the country, including:  Noble 1

Environmental Power located in Centerbrook, Connecticut; Third Planet Windpower, 2

LLC located in Palm Beach Gardens, Florida; TradeWind Energy, LLC located in 3

Lenexa, Kansas; Windlab Developments USA located in Canberra, Australian Capital 4

Territory, Australia; and Matinee Energy Inc. located in Tucson, Arizona, among 5

others.  6

Other examples of my consulting work include evaluation of the Arkansas 7

Weatherization Assistance Program for the Arkansas Energy Office and providing the 8

West Michigan Business Alliance with an evaluation of the business opportunities for 9

Western Michigan businesses in the renewable energy business sector. 10

In 2007, I served as primary author of a report on the economic impacts of 11

renewable portfolio standards and energy efficiency programs for the Department of 12

Environmental Quality – State of Michigan.13

In 2011, I joined KEMA, Inc. (“KEMA”) located in Burlington, Massachusetts, 14

as a Service Line Leader responsible for developing its renewable energy consulting 15

business.  While at KEMA, I performed multiple renewable energy studies for the 16

Electric Power Research Institute, including a renewable energy options study for the 17

country of Saint Maarten (a constituent country of the Kingdom of the Netherlands).  I 18

also assisted Lake Erie Energy Development Corporation in its successful application 19

to the U.S. Department of Energy for a multi-million dollar grant to develop an offshore 20

wind project in Lake Erie. 21

In 2013, I joined CLEAResult, located in Little Rock, Arkansas, as Director of 22

Operations.  My primary responsibility involved supporting program operations in 23
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assisting the company’s Arkansas unit to successfully meet a 400% increase in energy 1

efficiency goals that it managed for Entergy.  I was also responsible for managing the 2

company’s natural gas energy efficiency programs in the State of Oklahoma.3

In 2015, I joined the Georgia office of GDS Associates, Inc., a consulting group 4

focusing on utility engineering and consulting services, as Managing Director. 5

I have been a registered Professional Engineer since 1983 and I am licensed in 6

the State of Michigan.   7

My resume is included as Exhibit No. ___(RAP-1). 8

9

Q. HAVE YOU TESTIFIED IN OTHER REGULATORY PROCEEDINGS?10

A. Yes, Exhibit No. ___(RAP-2) contains a list of regulatory proceedings in which 11

I have provided testimony. 12

13

Q. WHAT IS THE NATURE OF YOUR BUSINESS?14

A. GDS Associates, Inc. (“GDS”) is an engineering and consulting firm with 15

offices in Marietta, Georgia; Austin, Texas; Corpus Christi, Texas; Manchester, New 16

Hampshire; Madison, Wisconsin; Manchester, Maine; and Auburn, Alabama.  GDS 17

provides a variety of services to the electric utility industry including power supply 18

planning, generation support services, rates and regulatory consulting, financial 19

analysis, load forecasting and statistical services.  Generation support services provided 20

by GDS include fossil and nuclear plant monitoring, plant ownership feasibility studies, 21

plant management audits, production cost modeling and expert testimony on matters 22
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relating to plant management, construction, licensing and performance issues in 1

technical litigation and regulatory proceedings.2

3

Q. WHOM DO YOU REPRESENT IN THIS PROCEEDING?4

A. I am representing the Florida Office of Public Counsel (“OPC”). 5

6

Q. WHAT WAS YOUR ASSIGNMENT IN THIS PROCEEDING?7

A. I was asked by the OPC to conduct a review and evaluation of Duke Energy 8

Florida, LLC’s (“DEF’s”) operation of the Bartow Combined Cycle Power Plant 9

(“BCC”) located in Pinellas County, Florida. The review and evaluation included 10

assessment of the BCC steam turbine (“ST”) mechanical problems which led to several 11

outages and derates. My testimony also includes an assessment of replacement power 12

costs for 2017 and 2018, an estimate for part of 2019 associated with periods in which 13

the BCC was not available to provide full capacity, and the cost of that replacement 14

power that DEF is seeking to recover from its ratepayers in this proceeding. 15

16

Q. DID OTHER GDS PERSONNEL ASSIST YOU IN THE ANALYSIS AND 17

DEVELOPMENT OF YOUR TESTIMONY IN THIS MATTER?18

A. No.19

20

Q. ARE YOU SPONSORING ANY EXHIBITS?21

A. Yes, I am sponsoring the following exhibits:22

1. Exhibit No. ___(RAP-1) Richard A. Polich, P.E. Resume23
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2. Exhibit No. ___(RAP-2) Richard Polich Regulatory Testimony List1

3. Exhibit No. ___(RAP-3) Bartow Combined Cycle Thermal Cycle2

4. Exhibit No. ___(RAP-4) Turbine Generator Output Curve3

5. Exhibit No. ___(RAP-5) BCC ST Operation Greater than 420 MW4

6. Exhibit No. ___(RAP-6) Bartow ST#1 L0 Blade Upgrade to Achieve 450 MW,5

dated September 18, 20136

7. Exhibit No. ___(RAP-7) Bartow RCA Review, dated March 15, 20177

8. Exhibit No. ___(RAP-8) Update on 40” Last Stage Blade, dated 20158

9. Exhibit No. ___(RAP-9) Bartow Combined Cycle Replacement Power Costs9

10

II. TESTIMONY SUMMARY11

Q. PLEASE SUMMARIZE YOUR TESTIMONY.12

A. My review of various documents provided by DEF regarding the BCC low 13

pressure turbine L0 blade failures reveals that the cause of the blade failures initially 14

experienced in 2012 was DEF’s operation of the BCC ST beyond the ST’s 420 MW 15

design. The Root Cause Analysis (“RCA”) provided by the steam turbine manufacturer,16

Mitsubishi Hitachi Power Systems (“MHPS”), explains that Duke’s operation of the 17

BCC ST to produce sufficient horsepower to generate more than 420 MW, subjected 18

the L0 blades to forces that were 25% higher than the designed operating conditions. 19

DEF operated the ST at BCC in excess of 420 MW from June 2009 until the February 20

2012 outage for a combined 2,973 hours. As of the time of filing this testimony, DEF 21

has failed to provide any documentation that demonstrates they communicated with 22
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MHPS about operation of the ST in excess of 420 MW, until after the failure of the L0 1

blades was discovered. 2

DEF operated the BCC ST with the original design L0 blades for 63 months 3

after the plant entered initial operation—a period of only slightly over five years. After 4

the February 2012 outage, DEF operated BCC in a manner that generated an ST output 5

at or below the design of 420 MW with the original design L0 blades, for an additional 6

28 months (within that first 63 months of operation). Inspection of these L0 blades in 7

2014 did not find snubber or z-lock damage as was found in February 2012. The 8

additional stresses on the L0 blades caused by DEF’s operation of the ST in a manner 9

that generated output above the 420 MW design conditions impacted the L0 blades in 10

a way that shortened blade life.  If DEF had operated the ST at BCC in accordance with 11

design output of 420 MW or less, I believe there is no engineering basis to conclude 12

that the original L0 blades would not still be in operation today. Likewise, DEF would 13

not have needed to undertake any of the subsequent outages to repair L0 blades, 14

including the outage in February 2017 to replace the L0 blades with the pressure plate.15

Consequently, the BCC ST would currently be capable of producing its full output of 16

420 MW instead of being derated to 380 MW and operating with a less-than-optimal 17

pressure plate. 18

As a result of the 2017 outage and the 40 MW reduction in BCC ST output 19

(derate) due to installation of the pressure plate, DEF incurred power costs for the 20

replacement MWh. DEF has failed to demonstrate that ratepayers should be responsible 21

for these costs since the 2017 outage and subsequent derate were the result of DEF 22

imprudently operating the BCC ST in excess of the manufacturer’s 420 MW design 23
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conditions. The replacement power costs associated with the 2017 outage and derate 1

caused by installation of the pressure plate is over $16.84 million. The Florida Public 2

Service Commission should not allow DEF to recover these costs from its rate payers.3

4

Q. PLEASE DEFINE THE TERM “DERATE” AS USED IN CONNECTION WITH5

REDUCTION IN ST OUTPUT.6

A. Derate is a term commonly used in the utility industry when a generation facility 7

is unable to generate MW at its normal operating level. The reduction in generation8

output is usually temporary and caused by equipment degradation or failures. For the 9

purposes of my testimony, I will be using the term “derate” specifically to refer to 10

reduction in the BCC ST generation capability from 420 MW to 380 MW. This is a 11

derate of 40 MW for the BCC ST. 12

13

III. DESCRIPTION OF BCC POWER PLANT14

Q. PLEASE PROVIDE A GENERAL DESCRIPTION OF THE 15

CONFIGURATION OF DEF’S BARTOW COMBINED CYCLE PLANT.16

A. BCC is commonly referred to as a 4-on-1 combined cycle plant composed of 17

four Siemens SGT6-5000-FD3 combustion turbines/generators (“CTs”) and one 18

Mitsubishi Hitachi Power Systems steam turbine/generator.  Exhibit ___ (RAP-3)19

shows the general configuration of BCC. Each CT is capable of producing almost 230 20

MW gross output with injection of steam into the CT for power augmentation. Non-21

steam augmented power output of each CT is in the range of 180 MW. The exhaust of 22

the CT enters a Voit Power VPPR2 heat recovery steam generator (“HRSG”) that 23
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produces steam to power the ST and provide steam augmentation to the CTs. The 1

HRSG is composed of three different pressure sections: a high pressure (“HP”) section 2

(approximately 3,000 psig maximum), an intermediate pressure (“IP”) section 3

(approximately 1,100 psig maximum) and a low pressure (“LP”) section 4

(approximately 135 psig maximum). Steam production in the HRSG can be increased 5

by using installed natural gas fired “duct burners” located within the HRSG. The ST 6

was designed to produce 420 MW gross generation. Exhaust steam from the ST enters 7

a condenser where the steam is cooled to liquid phase and then pumped back into the 8

HRSG. The generator output appears to have an upper gross generation limit of about 9

465 MW at a 0.95 power factor based upon the output curves in Exhibit No. ___ (RAP-10

4).11

12

Q. PLEASE PROVIDE A GENERAL DESCRIPTION OF THE BCC STEAM 13

TURBINE.14

A. The BCC ST contains three turbine sections, a generator, and various other 15

components used to control steam flow and operate the ST. HP steam from the HRSG 16

is first injected into the HP section of the steam turbine through the turbine control 17

valves. Exhaust steam from the ST HP section is sent back to the HRSG IP section to 18

be reheated and then sent back to the IP section of the ST. Exhaust steam from the IP 19

section of the ST then combines with steam from the HRSG LP section to enter the LP 20

section of the ST, exiting through the last set of turbine blades into the condenser. 21
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Q. PLEASE PROVIDE A GENERAL DESCRIPTION OF THE BCC LP ST 1

SECTION.2

A. The BCC LP ST section is a tandem flow ST with steam entering the middle 3

and flowing in opposite directions through mirror image LP sections. Each side of the 4

LP ST has four sets of blades, the last of which is the 40” L0 blade set that has 5

experienced the failures.6

7

IV. OPERATING DESIGN OF BCC STEAM TURBINE8

Q. WHAT FACTORS ARE CRITICAL TO THE DESIGN OF A STEAM 9

TURBINE?10

A. Steam turbine design begins with the end users desired gross MW output and 11

the steam characteristics available to power the steam turbine. The design conditions 12

considered during the initial ST design include maximum steam pressure, temperature 13

and flow rate. From this, the ST manufacturer will work with the project thermal design 14

engineer to develop a set of HP, IP, and LP steam conditions that maximize ST 15

efficiency, minimize water content of the steam within the ST, and are capable of 16

allowing the ST to produce the desired MW output. There are a myriad of HP, IP, and 17

LP steam conditions for steam turbine design that allow production of a given MW.18

Experience in plant and ST design, manufacturer-available ST packages, and 19

engineering parameters reduce the number of solutions, sometimes to one. 20
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Q. WAS THIS THE APPROACH USED FOR THE BCC PROJECT?1

A. No. Progress Energy, the original owner of BCC, purchased a “secondary 2

market” steam turbine that was designed and manufactured for a Tenaska combined 3

cycle project. However, the ST was never installed for that project and was instead4

placed in storage by MHPS. The steam turbine was already constructed—presumably 5

to meet the needs of Tenaska—so the design parameters were already fixed when it 6

was purchased by Progress Energy, DEF’s predecessor.  Therefore, as DEF knew or 7

should have known, intractable design limitations were incorporated into the as-built 8

ST. Discussions with MHPS apparently led Progress Energy, now DEF (references to 9

DEF through the remainder of this testimony interchangeably refers to Progress Energy 10

and Duke Energy Florida), to determine this steam turbine generator package would be 11

suitable for use in the BCC project. These discussions led to a project design in which 12

the ST maximum gross output was to be 420 MW. None of the analyses of ST 13

operations performed by MHPS ever showed the ST package producing more than 420 14

MW.15

16

Q. WHY IS IT IMPORTANT THAT THE ST PACKAGE DESIGN ANALYSES17

ONLY INDICATED A MAXIMUM OUTPUT OF 420 MW WHEN THE 18

GENERATOR WAS CAPABLE OF POTENTIALLY PRODUCING 465 MW.19

A. Steam turbine internal components are subjected to steam conditions which 20

cause significant stress, erosion, and other dynamics which the manufacturer has 21

incorporated into the component design. Gross MW output is directly proportional to 22

the horsepower the ST produces. As with a car engine, parts in the ST are designed to 23
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provide that horsepower on a basis that is reliable and does not induce failure.1

Otherwise, increasing the ST horsepower output can only be accomplished by placing 2

higher stresses and dynamic forces on the ST components. In most turbines, one of the 3

critical components subject to very high stress and steam induced dynamics are the 4

turbine blades. The turbine blades are connected to the turbine shaft, which spins at 5

3,600 RPM in the BCC ST. The steam impinging on these blades exerts pressure and 6

dynamic forces that are not uniform. This lack of uniformity may be caused by the 7

spinning turbine blades, the way the steam is channeled to impinge on the blades, the 8

changes in steam characteristics between sets of blades, and the formation of water in 9

the steam as pressure and temperature drop. In addition, a ST does not always run at 10

full load and steam does not always have the same characteristics throughout the 11

operating load range as it does at full load. The ST manufacturer understands and takes 12

these steam dynamics into consideration and designs the ST blades to function without 13

failure over the design life of the blade, presuming the ST is operated within the 14

manufacturer’s design conditions. It should also be understood that it is standard within 15

the industry for the manufacturer to include a level of design margin into the ST 16

components.  Some of these design margins are mandated by code; others are based on17

experience with operation and manufacturing processes and the expectation that higher 18

stresses likely will be placed on components when the power plant experiences an upset 19

such as a plant trip. This is why a ST package designed for 420 MW may not be able 20

to operate above the horsepower level needed to produce 420 MW without inducing 21

component failure. Component failure may not occur or be discovered right away, but 22
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the component life will be reduced and the increased likelihood of failure is introduced 1

into the ST at especially susceptible places—like the L0 blades. 2

 3 

V. OPERATION OF BCC ST UP THROUGH FEBRUARY 20124

Q. PLEASE DESCRIBE THE TYPICAL STARTUP AND TESTING 5

PROCEDURES FOR A POWER PROJECT SUCH AS BCC.6

A.  In early 2009, the BCC project began operation prior to the commercial 7

operation date. Typical of a new power generation project, the plant proceeded through 8

various systems testing and progressed through various phases of testing of the CTs 9

and ST, including raising the ST MW generation up to designed output of 420 MW.10

Also, during the testing and startup period or shortly after the project is declared to be 11

in commercial operation, various components will undergo testing to see if the 12

equipment meets specific guaranteed operating conditions contained in the equipment 13

contracts. Steam turbines go through a rigorous testing in accordance with American 14

Society of Mechanical Engineers (“ASME”) test procedures to determine if the ST 15

meets the contractual performance guarantees. Based upon information provided by 16

DEF, the BCC ST was subjected to the ASME test procedures, and MHPS reported on 17

the June 16, 2009, test that the BCC ST met its guaranteed gross output of 420 MW. 18

 19 

Q. HOW WAS THE BCC ST OPERATED IN 2009 AFTER THE PLANT 20

ENTERED COMMERCIAL OPERATION?21

A.  In June 2009, the BCC ST maximum output was 404.3 MW in accordance with 22

data provided by DEF, as shown in Exhibit No. ___ (RAP-5). In July 2009 DEF 23
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operated the ST for approximately 23.3 hours in excess of 420 MW design conditions 1

and in August 2009 for approximately 27.2 hours, reaching a maximum output of 429.2 2

MW. DEF operated the ST in excess of 420 MW for approximately 374.2 hours in 3

September and October of 2009, with peak generation of approximately 440 MW. In 4

November 2009, DEF operated the ST at maximum output of 440.2 MW. In summary, 5

for calendar year 2009, DEF operated the BCC ST for approximately 433.2 hours in 6

excess of 420 MW, peaking at 4.8% over design conditions. 7

 8 

Q. HOW DID DEF OPERATE THE BCC ST DURING 2010?9

A.  Compared to 2009, DEF significantly increased the BCC ST output in January 10

2010 with the unit producing a maximum output of 446 MW, 6.3% higher than design 11

conditions. DEF operated the BCC ST in excess of 420 MW during each month in 2010 12

through November, with a maximum output of almost 455 MW, over 8% higher than 13

design conditions. In total, the BCC ST was operated approximately 940.3 hours in 14

excess of 420 MW in 2010. 15

 16 

Q. HOW DID DEF OPERATE THE BCC ST DURING 2011?17

A.  DEF operated BCC ST in excess of 420 MW during every month except 18

February during 2011, accumulating 1,521.2 hours of operation over 420 MW. Peak 19

operation of the BCC ST appears to have been in April 2011, with the ST producing 20

457.6 MW, 9% in excess of design conditions. In total, the ST was operated in excess 21

of 440 MW for over 1,160 hours in 2011. 22
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Q. HOW WAS THE BCC ST OPERATED IN 2012 UP THROUGH THE 1

FEBRUARY 2012 OUTAGE?2

A.  The ST was operated close to 450 MW in both January and February 2012, 3

accumulating 77.9 hours of operation over 420 MW. Total operation in excess of ST 4

design conditions since plant commercial operation in 2009 through February 2012, 5

was almost 2,973 hours out of 21,734 hours of operation (from DEF Exhibit No. ___JS-6

1 (Docket No. 20180001-EI)). Over 13% of the operating hours in that initial period of 7

operating the newly completed BCC plant were in excess of design conditions. 8

 9 

Q. DID DEF INFORM MHPS IT INTENDED TO OPERATE THE BCC ST ON A 10

REGULAR BASIS IN EXCESS OF 420 MW? 11

A.  In response to OPC Fourth Set of Interrogatories, Interrogatory 21, DEF states; 12

“DEF did not correspond or discuss operating the steam turbine at 450 MW.” As of the 13

filing of this testimony, DEF has not produced any documentation from MHPS that 14

shows MHPS acknowledging or agreeing that the BCC ST could be operated in excess 15

of 420 MW. In his 2018 testimony, DEF witness Jeffery Swartz includes Exhibit No. 16

___(JS-1) (Docket No. 20180001-E1) which contains a Table A, titled “Bartow L-0 17

Events Summary” which breaks down the history of the BCC ST operation into five 18

(5) periods. In the first column, labeled “Period 1” under the row titled “Key Notes 19

from Period,” the following note is provided: 20

At the start of this period, MHPS approved 4X1 (unfired) operations at 392 21
MW output, as well as 3X1 (duct fired) operation at 420 MW, supported by 22
MHPS-provided heat balance documentation. 23
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  This is further indication that MHPS was unaware of DEF’s intent to operate—1

or DEF’s operation of—the BCC ST in excess of 420 MW. DEF has failed to provide 2

documentation as of the time of my testimony that MHPS provided DEF 3

documentation indicating that the ST could operate in excess of 420 MW.  4

 5 

Q. WHY DID DEF STATE IT FELT THERE WERE NO ISSUES WITH 6

OPERATION OF THE BCC ST IN EXCESS OF 420 MW?7

A.  MHPS provided DEF with operating conditions that specified operating 8

parameters for the ST. These operating parameters included a variety of conditions, 9

including HP and IP ST section inlet pressure and temperature conditions and 10

condenser design conditions. After DEF performed a review in 2017-2018 of its initial 11

operation of the BCC ST, DEF was of the opinion that, if steam conditions to the ST 12

were within the HP, IP, condenser pressure, and temperature operating parameters, 13

output of the BCC ST could be increased until these parameters were reached. DEF has 14

provided no contemporaneous documentation from the period prior to the February 15

2012 outage of DEF’s operating the newly installed BCC that MHPS concurred in 16

DEF’s retrospective claim. The result of DEF’s decision was that it raised the 17

horsepower output of the ST such that it was producing over 450 MW, which is 9% 18

higher than MHPS design conditions.  19

 20 

Q. WHAT HAPPENED IN FEBRUARY 2012 AT BCC?21

A.  DEF scheduled a planned outage for valve work and inspection of the LP ST 22

blades. During the inspection of the L0 blades, damage was found on five of the L0 23

Disc Two 000217

330

   CONFIDENTIAL



18

blades located on the generator end of the LP ST. The L0 blades are the last row of 1

blades the steam passes through prior to entering the condenser and are the longest 2

blades in the ST at 40”.3

 4 

Q. WERE THERE SUBSEQUENT BLADE FAILURES AFTER FEBRUARY 5

2012?6

A.  Yes, as shown in DEF’s 2018 Exhibit No. ___(JS-1), there were subsequent 7

blade failures, including failures of MHPS redesigned blades. In February 2017, BCC 8

experienced an outage due to L0 blade failures, and DEF decided to install a “pressure 9

plate” to replace the L0 blades until a solution was found to the blade failures. A 10

pressure plate is a disk with engineered holes to reduce the steam energy, allowing it 11

to decrease in pressure to condenser pressure. The pressure plate does not convert any 12

of the steam force into turbine horsepower and results in a loss of turbine horsepower. 13

This resulted in the BCC ST maximum output being limited to only 380 MW. This, in 14

turn, is what caused a derate of the ST from 420MW to 380MW. This derate was a 15

natural consequence of the cascading series of blade failures precipitated by DEF’s 16

operation of the ST in Period 1.  17

 18 

VI. EVALUATION OF BCC STEAM TURBINE BLADE FAILURES19

Q. HOW MANY TIMES DID DEF DISCOVER PROBLEMS WITH THE BCC ST?20

A.  DEF found damage to L0 blades on three other occasions after the initial blade 21

damage was discovered in February 2012. As alluded to above, DEF separated the ST 22

operating history into 6 periods. Period 1 starts with commercial operation and extends 23
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until the problems were found during the February 2012 outage. Period 2 began after 1

the February 2012 outage and extends until November 2014 when new L0 blades (Type 2

2 blades) were installed. Period 3 begins at the end of the 2014 outage and lasts until 3

April 2016 when problems were found with the Type 2 blades. Period 4 begins with 4

the installation of the second redesigned L0 blades (Type 3 blades) in June 2016 and 5

ends when blade failures were found in October 2016. Period 5 starts when DEF 6

decided to reinstall the original design Type 1 blades in December 2016 and ends in 7

January 2017 when the component called the burst diaphragm was damaged by parts 8

from these L0 blades. Period 6 began in April 2017 after the L0 blades were replaced 9

by a pressure plate and is expected to continue until the end of September of this year.10

 11 

Q. WHAT ACTION DID DEF TAKE AFTER THE BLADE DAMAGE WAS 12

DISCOVERED IN FEBRUARY 2012?13

A.  Upon finding the 2012 blade failures, DEF engaged MHPS and several other 14

entities to determine the cause of the blade failures. MHPS conducted a Root Cause 15

Analysis (“RCA”) of the failures. MHPS first stated in a report dated September 18, 16

2013, that “Mitsubishi estimated the cause of the [blade] cracking was overloading the 17

LP section based upon 450 MW which is over the design point of 420 MW.” In this 18

report, MHPS estimates the ST was operated in excess of 420 MW for 2,600 hours, 19

over 15% of the operating hours. This is consistent with, but still understates, the 2,973 20

operating hours derived by totaling the hours in column 420 for Period 1 in Exhibit No. 21

___(RAP – 5).22
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  Since all the damaged blades in Period 1 were on the generator end of the ST, 1

the L0 blades were replaced only on that end of the ST with Type 1 blades. MHPS 2

informed DEF not to operate the ST above 420 MW and limited IP section exhaust 3

pressure to 118 psig.  During Period 2, DEF only exceeded the 420 MW limit for 1.7 4

hours. Average maximum monthly load was only 396 MW during Period 2. The ST 5

was removed from service in September 2014 to install the Type 2 blades. 6

 7 

Q.  WHAT WAS THE CONDITION OF THE L0 40” BLADES AT THE END OF 8

PERIOD 2?9

A.  The Type 1 L0 40” blades used during Period 2 did not experience any broken 10

snubbers or z-locks. According to DEF documents, no significant damage was found.  11

 12 

Q. BASED UPON THE VARIOUS DOCUMENTS PROVIDED BY DEF, WHAT 13

WAS THE CAUSE OF THE L0 40” BLADE FAILURES UP UNTIL THE END 14

OF PERIOD 2 (NOVEMBER 2014)? 15

A.  The cause of the 40” L0 blade failures in the BCC LP ST during period 1 was 16

the result of DEF operating the unit in excess of the 420 MW design output. MHPS has 17

stated in multiple documents that operation of the ST, at horsepower levels sufficient 18

to generate greater than 420 MW resulted in overloading of the L0 blades. After over 19

2,600 (or up to 2,973) hours of operation in excess of 420 MW over a 63-month period, 20

the only type of failure that had manifested itself up to that point was the snubbers on 21

five blades of the generator end of the ST (See Exhibit No. ___(JS-1). MHPS estimates 22

the loading on the L0 blade at BCC ranged from 15,000 lb/FT2-h to 17,000 lb/FT2-h23
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(Exhibit No. ___(RAP-6), at 7, 19, and 20). Notably, the Period 1 snubber failures in 1

the L0 blades experienced at BCC had not been experienced at other MHPS plants 2

equipped with 40” L0 blades (See statements by MHPS in Exhibit No. ___(RAP-7), at3

7 and Exhibit No. ___(RAP-8), at 8). Likewise, the range of operation and significantly 4

higher loadings imparted on the ST by DEF operating the ST in excess of design 5

conditions, was unique among the MHPS ST units. Operation of the BCC ST to 6

produce an output appreciably in excess of 420 MW resulted in forces on the L0 blades 7

that were 13% to 25% higher than the other MHPS units of similar design. Thus, it is 8

obvious that DEF’s operation of the BCC ST above the 420 MW design was a material 9

cause of the failure of the L0 blades. 10

 11 

Q. WHAT WOULD ST OPERATIONAL OUTCOME HAVE BEEN IF DEF 12

OPERATED THE BCC ST AT OR BELOW THE ORIGINAL DESIGN 13

CONDITIONS DURING PERIODS 1 & 2? 14

A.  Based upon the information provided in various documents and the RCA 15

conducted by MHPS, DEF has not demonstrated that the original L0 blades would have 16

experienced even minimal degradation over the design life of these blades if it had 17

operated the BCC ST at or below the original design output of 420 MW. The Type 1 18

blades lasted for a period of only about five years after being subjected to stresses 19

significantly beyond original design. The impact of stress on steam turbine blades is a 20

cumulative effect and when a blade as long as the L0 blades is subjected to much higher 21

than design forces, the impact is not linear.  22
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VII. EVALUATION OF REPLACEMENT POWER COSTS ASSOCIATED WITH 1

BCC GENERATION LOSSES2

Q. HAS DEF DEMONSTRATED THAT ITS RATEPAYERS SHOULD BE 3

RESPONSIBLE FOR THE REPLACEMENT POWER COSTS 4

ASSOCIATED WITH OUTAGES AND REDUCED PRODUCTION FROM 5

THE BCC PLANT AS A RESULT OF THE LP ST L0 BLADE FAILURES? 6

A.  No, DEF has failed to demonstrate that it should not be responsible for 7

the costs resulting from its operation of the ST. As presented earlier in my 8

testimony, the failures of the original L0 blades are the result of DEF operating 9

the ST above the 420 MW design condition. All subsequent outages and derates 10

since 2012 have their origin in the operation of the ST in excess of 420 MW. DEF 11

has failed to demonstrate that had it operated the ST within original design 12

conditions the original blades would not still be in operation. If the original L0 13

blades had not failed due to DEF’s operation of the BCC ST beyond the 420 MW 14

design, DEF would not have installed the Type 2 and Type 3 blades, nor 15

experienced the associated outages. In addition, if the original L0 blades had not16

failed due to DEF’s operation during Period 1, the pressure plate would not be 17

currently installed, and the ST would be capable of producing its designed output 18

of 420 MW. DEF knew or should have known the designed generation capability 19

of the ST was only 420 MW from the thermal analysis performed prior to 20

operation and from the contract documents for the MHPS ST. These documents 21

show the unit was designed for output of 420 MW. If DEF had discussed operation 22

of the ST above 420 MW with MHPS prior to the initial operation at higher load, 23

Disc Two 000222

335

23

the problems encountered with the ST at BCC likely would have been avoided.1

As of the filing of my testimony, DEF has not provided documentation that such 2

discussion actually occurred.3

 4 

Q. HOW DOES THE REPLACEMENT OF THE L0 BLADES WITH THE 5

PRESSURE PLATE IN THE BCC LOW PRESSURE TURBINE AFFECT 6

THE ST OPERATION?7

A.  The replacement of the ST L0 blades in the LP with the pressure plate8

results in a derate of the ST to 380 MW, according to DEF. This is a derate of 40 9

MW from the 420 MW original design condition.10

 11 

Q. HOW DOES A DERATE OF THE BCC ST TO 380 MW AFFECT THE 12

SUPPLY OF POWER TO DEF CUSTOMERS?13

A.  The reduction in BCC capability to produce full output has caused an 14

increase in power costs for DEF. Utilities schedule plant operation with the most 15

economical plants dispatched first. If a plant is derated, another plant with higher 16

power costs is used to replace the lost MWs, subjecting DEF’s ratepayers to 17

higher power costs.18

 19 

Q. HOW SHOULD THE COST OF REPLACEMENT POWER FOR THE20

MWH BCC IS UNABLE TO PRODUCE DUE TO THE ST BEING 21

DERATED BY 40 MW BE CALCULATED?22
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A.  BCC is one of DEF’s most efficient and lower-cost operating units. Once 1

it is scheduled to produce power at full load, approximately 1,140 MW, any 2

additional generation needed to meet DEF’s load will be more costly. As load 3

increases, so does the cost of generation up to the point the daily peak load occurs. 4

Since BCC is unable to produce the full 1,140 MW, the highest cost power in 5

every hour should be used to calculate replacement power costs. Thus, the 6

replacement power costs for the 40 MW derate of the BCC ST would be the cost 7

of DEF’s highest 40 MW block of power supply. This is the correct method of 8

replacement power cost calculation for this derate because, if the ST were able to 9

produce the additional 40 MW, DEF would not be paying the highest cost 40MW 10

block in that hour. In response to OPC Interrogatory 35, DEF provided the highest 11

cost power for each hour during the period of April 1, 2017 to August 31, 2019. 12

If DEF’s highest hourly power cost was higher than the generation cost of BCC, 13

then BCC should be operating at maximum output during that hour. Using the 14

hourly BCC heat rate and daily natural gas prices provided by DEF in response to 15

OPC Interrogatory 44, the hourly generation cost for BCC was calculated. If the 16

hourly BCC generation cost was lower than the highest hourly power price for 17

DEF, then it is assumed DEF would be running at full load. The replacement 18

power cost is equal to the highest hourly price minus BCC’s generation cost times 19

40 MW. 20

 21 

Q. HAS DEF PROVIDED AN ESTIMATE OF THE REPLACEMENT 22

POWER COSTS FOR THE BCC OPERATIONAL PERIOD AFTER 23
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INSTALLATION OF THE PRESSURE PLATE IN THE LP SECTION OF 1

THE ST?2

A.  Yes, DEF provided in response to OPC Interrogatories 33 and 44, an 3

estimate of the replacement power costs due to the installation of the pressure 4

plate on BCC ST for the period April 10, 2017, through August 31, 2019. DEF’s 5

calculation of the replacement power costs include an estimate of the portion of 6

the 40 MW derate that would have been generated if the L0 blades had been 7

installed, for each hour of the period, considered to be the hourly replacement 8

power. The estimated replacement power in DEF’s calculation is not consistent 9

with how plants are dispatched based upon power costs. For example, DEF’s 10

calculation shows ZERO replacement power on June 1, 2017, between the hours 11

of 11:00–22:00 despite the replacement power costs averaging $33.55/MWh, 12

reaching a peak of $46.62/MWh, and despite the cost for BCC to generate power 13

during this time period being only $22.68/MWh. The replacement power price 14

over this period was more than $10.00/MWh higher than the BCC operating costs; 15

yet DEF did not include any replacement power costs for this period in its 16

replacement power cost calculation.  If the BCC ST had been available for full 17

load during this period, the additional 40 MW would have reduced power costs 18

by $5,579. Review of the analysis by DEF finds many periods like this in which 19

the replacement power cost was higher than BCC’s cost of generation and that 20

DEF did not include any replacement power costs due to the installation of the 21

pressure plate on BCC ST, in the total replacement power cost calculation. As 22

such, DEF’s replacement power costs are not a realistic representation of the 23
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replacement power costs DEF incurred as a result of the BCC ST 40 MW derate.1

DEF has clearly failed to demonstrate that its method of calculating derate related 2

replacement power costs is reasonable.3

4

Q. WHAT TIME PERIOD IS COVERED BY YOUR ANALYSIS OF5

REPLACEMENT POWER COSTS?6

A. My estimate of replacement power costs for BCC covers three time 7

periods: 2017, including the 2017 outage of the BCC ST; 2018, including the 8

outage to repair the LP casing cracks due to the operation of the ST with the 9

pressure plate; and the 2019 forecasted replacement power costs for the lower ST 10

output associated with operation of the ST with the pressure plate, up to the fall 11

outage planned to begin September 28, 2019. 12

13

Q. HOW WERE THE REPLACEMENT POWER COSTS DETERMINED14

FOR THE BCC OUTAGE THAT OCCURRED BETWEEN FEBRUARY 9 15

AND APRIL 8, 2017 (“BCC 2017 Outage”)?16

A. In Docket 20180001-EI, in Document No. 07025-2018, DEF witness Mr. 17

Christopher A. Mendez provided testimony on page 5 for the replacement power 18

costs incurred during the BCC 2017 Outage. Based upon his testimony, the 19

replacement power costs were $11.1 Million. I do not take issue with this number, 20

nor have I run production cost modeling analyses to verify it.21
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Q. WHAT WERE THE REPLACEMENT POWER COSTS DUE TO BCC1

OPERATING WITH THE PRESSURE PLATE FOR THE REMAINDER2

OF 2017?3

A. The replacement power costs for the BCC 40 MW derate in 2017 after 4

installation of the pressure plate in the LP section of the ST was $2,005,536. This 5

represents the costs for 162,040 MWh of replacement generation. The calculation 6

of these power costs are provided in Exhibit No. ___(RAP-9), lines 1-9. 7

8

Q. WHAT WERE THE REPLACEMENT POWER COSTS DUE TO BCC9

OPERATING WITH THE PRESSURE PLATE FOR 2018? 10

A. The replacement power costs for the BCC 40 MW derate in 2018 were 11

$2,545,049. This represents the costs for 213,280 MWh of replacement 12

generation. The calculation of these power costs are provided in Exhibit No. 13

___(RAP-9), lines 10-21. 14

15

Q. WHAT WERE THE REPLACEMENT POWER COSTS DUE TO BCC16

OPERATING WITH THE PRESSURE PLATE FOR 2019, THROUGH 17

AUGUST 31? 18

A. The replacement power costs for the BCC 40 MW derate in 2019 was19

$1,189,552. This represents the costs for 128,480 MWh of replacement 20

generation. The calculation of these power costs are provided in Exhibit No. 21

___(RAP-9), lines 22-29. 22
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Q. WHAT IS THE TOTAL REPLACEMENT POWER COSTS SINCE DEF 1

REPLACED THE LP ST L0 BLADES WITH THE PRESSURE PLATE?2

A. The total replacement power costs for the 2017 outage and the BCC ST 3

derate for years 2017, 2018 and 2019 is $16.84 million. 4

5

Q. DOES THAT CONCLUDE YOUR TESTIMONY?6

A. Yes, it does. However, I reserve the right to file supplemental testimony 7

to the extent any material new information is subsequently filed that was 8

requested and was available, but was not provided prior to my testimony filing.  9
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