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STATE OF FI,ORTDA
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9f vllv!, Case No. 19-6022

20190001-EI
\/q

PoqnnndonI

CONFIDENTIAL PROPOSED RECOMMENDED ORDER OF THE OPC
PCS PHOSPHATE _ WHITE SPRINGS AND

THE FLORIDA INDUSTRIAL POWER USERS GROUP

An admini-strative hearing was conducted in this case on

February 4-5, 2020, :ln Tallahassee, Florida before Lawrence P.

Stevenson, an Administrative Law Judge with the Division of

Administrative Hearj-ngs .
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STATEMENT OF THE ISSUES

-\

I

l

This matter

i/\\f)ErEr// nr \\f)rrlzo//\
\ ulr v! uur\g )

that occurred at

t/\\P.r11-at; tt nr fha\ Uq! uvw, v! LIIE

concerns costs incurred by Duke Energy Florida

as a result of equipment failures and outages

DEF's Bartow combined cycle generating plant

"Plant") The Florida Public Service Commission
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("Commission" or'PSC"),

issues as Issues 18 and 1C

j-ho ref erri no 2.rAn.\/ - i dentif ied theLIlg !u!e! sYeravi

in FPSC Docket No. 20190001-EI

Issue 18 is: "Was DEF prudent in its actions and decisions
Ieading up to and in restoring the unit to service after the
February 2OI1 forced outage at the Bartow plant and, if not,
what action should the Commission take with respect to
ronl anoment hAralar r-r^rql- s?lfIg}/!qvslllurru yvvtv

The resolutj-on of Issue 18 requires a determination of whether any

action or inaction bv DEF contributed to or resulted in replacement

11rrrrFy r-osts DF,F seeks Lo recover herein.

Issue 1c is: "Has DEF made prudent ad;ustments, if any are
needed, to account for replacement power costs associated
with any impacts related to the de-rating of the Bartow plant?
If adjustments are needed and have not been made, what
adjustment (s) should be made?"

The resolution of Issue 1C turns on whether DEF met its burden of

nrnnf t-n rtemonstrate that DEF should recover the additional-y!vv!

replacement power costs resutting from the ongoing 40 megawatt

1\\MI^J//) re6rrct j nn i n arrt- nrrt- .,f Bartow Unit 4, s Steam Turbine ("ST")
\ !'lvv / !vsuvurvll rll vuul/uu v!

These issues are considered herein as the "Bartow issues. "

PRELIMINARY STATEMENT

nrrrran{- l rr nonrli nrr hefore +L^
es!!erru!-I F-.-LfIII! UE!v!9 LIIE

20190001-EI ("Fue] Clause") .

annual docket to which all

Commission as

The Fuel CIause

clause proceeding

FPSC Docket No.

.: ^ ^ -^^"--irs d leuur.lrll$r

This matter arises from a fuel cost recovery

serving customers in the state of Florida

the Fuel Clause, utilities are permitted to

investor-owned el-ectric utilities

.16 narl- iaq Throrrcrhq!s vq! urur

recover reasonably and

Tn the 20L9 Fuel Clause, severaf

3

prudentty incurred fuel costs.
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.l-ssues were raised and decided by the Commissj-on. The Commi_ssion,

however, did not address the Bartow issues at its 201,9 Fuef Clause

hoarina rlrra +-o numerous c]aims of confidentialifv wifh resncr-t_ f.)VUO UIqfILLD VI UUlII -LLTCI^

the pre-filed testimony and exhibits of DEF witness Jeffrev Swartz

and the office of Pubtic counser ("opc") witness Richard polich,

as wel-l as the proposed exhibits included on the parties'

Comprehensive Exhibit List ('.CEL,,; .r

Due to the extensive and essential nature of the materials

r:l a i med l-rrz nF.F =nA Aa- i ^--f a^ 1-rrr l-ha r-nmnerqrr(Lsu uy uLl ana OeSagnaLuu vj urru vvrLur'lf-SSfOn aS COnfidential,

the Commission asserted it was impracticabfe to conduct direct or

cross-examination before the Commission without extensive

reference to confj-dential material. Pursuant to Section 366.093,

F.s., the commission has the statutory authority to declare

documents confidential. The Commission asserts that it facks

ett1-hori1-rr 1_n nlose a nrrhli1.'hearincr fnr r-nnr1rrn1- ina;.iran1-quurrv! r uJ uv vrvrs a yuurru r-vgr _ Of Cf OSS_

examination of witnesses for any reason, including to protect

materials and topics it previously determined to be confidential.

The Division of Administrative Hearings (..DoAH,,) is authorized to

close a hearing to, among other reasons, preserve confidentialitv.

Consequently, Commission Chairman Graham requested this matter be

referred to DOAH for an evidentiary hearing and issuance of a

Recommended Order addressing the Bartow issues.

' UPU TOOK NO

contrnues to ta
position as to the
ke no position as to

clalm of confidentiality and
confidentiality herein.
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The Commission opened FPSC Docket No. 201,90001-EI on January

2, 2079, and issued an order establlshing procedure on February

13, 2019. The Commission hel-d a prehearing conference on October

22, 201-9 and issued a Prehearing Order on October 3L, 2019. The

Bartow issues previouslv were deferred from the 20IB Fuel Cfause

docket by agreement of the parties pursuant to Order No. PSC-2018-

0610-EI at 1, 15, issued on December 26, 2018. At a partial final

hearing on November 5, 2019, the Commission heard and disposed of

al-I issues identified in its October 37, 2019 Prehearing Order,

avnan'F {-l-ra p.rtow issues. The Commission'i ssrrecl e nArtial- Final. rrrv vvrlullroo!vlr f oouEv a yq! L

Order, PSC-2019-0484-FOF-EI, on November 18, 201"9.

On December 23, 2019, the PSC record was transmitted from the

PSC Clerk to the DOAH Clerk on two discs. Disc One contained non-

confidential informatlon and Disc Two contained information

considered confidential by DEF. In addition to numbering that

previously may have been applied

were Bates numbered sequentially

page.

to the documents, the two volumes

in the lower riqht corner of each

DOAH conducted an evidentiary hearing on the Bartow issues on

February 4-5, 2020. The parties submitted a Revised CEL.2 Joint

Exhibits 1 throuqh 52 were offered and received into evidence.

received as Exhibit II4.
5

2 The CEL was identified and
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DF,F- nresenf cd f he tesl- imonrz nf ,Tef f errr R - Swaf tz
IJIUJVIIUUS-Y"'

2-9, 80-82, and 100 were received into evidence.

DEF's Exhibits

OPC presented the testimony of Richard Polich, P.E., an expert

in rlaqian nf nnr^ror ffanar:l-inn qrzql-omq qJ_^-* !"-Li^^ --ncrAJ_orq-fll UgOrVrM yvws! YUIIUTqUIVII JyOUgrtlo7 JuUd]tt LUIUIIIE VgIIslquv!Jt

nnr^rFr qrrnnl rz n l ann i no - arenFr:l- i on sttnnorf qcrrzi r-es - rates andI/vws! ruyyrJ yrqrrlr!1rYr yurlu! rul/yvr

rerrrrlaf nrrz r-nns|rlf .j no_ anc.l f.r--^^.i -r -h-r-,sis. opcrs Exhibits 68-rgVU!quv!y uvIloufUIIIyt qllu !JIIAIIUIqI arIAIy,

'75 and 100-109, 115, 176, and 118 were received into evidence.

PCS Phosphate's Exhibits II2 and 113 were received into evidence.

Florida Industrialfs Exhibit 118 was received into evidence.

Ruling was reserved on relevance and hearsay objections to any

exhibit. Those objections are overruled, and the exhibits are

oirzcn drre weicrhf nrrrsrranf 1-o the Florida Administrative Procedure

Act and the Florida Evidence Code, as applicable.3

The Transcript of the final hearing (abbreviated as "Tr."

horain niJ-aJ_ i--on to page and lines 1n the format PP:LL) was filed

on February 24, 2020.

AII statutorv references are to the 2019 codification of the

Florida Statutes, unfess otherwise indicated.

3 Exhibits admitted at hearinq wil-l- be referenced i-n the format
"Ex. at ,, l:aA -h.' ^-hi hi 1- -qna-i f in n:da nrrmhari na r"r'i I I ho rrqorl\dllu aIIy c^lravru Jygvrrru Pqvs rlurltvs!lrrv wrrr vs uosut

while the Bates numbered page references will be used if it is the
only numbering available and then with only the page numbers to
fhe riohf of 1_he uniform numheri no r:onrzenf ion r:ifed- )v+ evv. /
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'Fl-ro hra-fifed lgglipgnrz l- he 1- oq1_ i rf L^-r.i n6r- 1_hcrllL .y!E !rfEu LsoLrrllvrry, ultg LgJurlrtuIly aL IIga!!trg, LtlE

exhibits and the parties' proposed reconrmended orders have been

considered and given due weight.

FINDINGS OF FACT

The Parties

1. The PSC is the single state agency authorized to implement

and enforce Chapter 366, Florida Statutes ("F.S."), the law

governing the regulation of public utilities, as defined in Section

356 .02 (1_) , F. S .

2. Petitioner, DEF is a "public utility" as defj-ned in Section

366.02(L), F.S., and is therefore subiect to the Commission's

jurisdiction under Chapter 366, F.S.

3. Intervenor, OPC, is statutorily authorized to represent the

Citlzens in matters before the PSC, and to appear before other

ql_ :t_ a rnanniaq in COnneCtiOn with matterS rrnder f he -irrrisdiCtiOn
J UJ

of the PSC. S 350.0611(1), (3), and (5), Fla. Stat. (2019). OPC

represents the customers of DEF. Those customers are and will be

resnons'i l^rlo for narzinrr l-hc r:l-oq r-herrrad l'rrr nRF :nrl rrli- imal-olrrqrrv urulrrtqLsry

approved by the Commission through the Fuel- Cl-ause, including any

replacement power costs that are not disallowed herein.

4. Intervenor, PCS Phosphate - White Springs ("PCS Phosphate"),

rrrror:l- aq onard\7 i nl_ anq i rza nhnqnhaia mi ni nn =nrlvrre! Y .ntnrng anct processl-ng

facilities in Hamil-Lon County and is among the largest industrial-

customers receiving service from DEF.
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5. Intervenor, Florida Industrial Power Users Group ("FIorida

fndustrial") is an association comprised of large commerci-al and

industrial- power users within FIorida. A substantial number of

Fl-ori-da Industrial members receive service from DEF.

DEF's Bartow Unit 4

6. DEF's Bartow Unit 4, the unit in question, is a "4x1" Combined

Cycle ("CC") power plant composed of four Combustion Turbine ("CT")

generators whose waste heat is used to produce steam that powers

the ST manufactured by Mitsubishi Hitachi Power Systems (*MHPS")

Tr. 42:3-4; 41 z4-Il..

1. Between June 2009 and March 2012, comprising Period 1, Bartow

Unit 4 was DEF's only 4x1 CC power plant. Tr. 185z2-186:6; 242:13-

19.

B. The Bartow Unit 4x1 confiquration means that each of four 180

megawatts ("MW") Siemens Type 501 F CTs are connected to a

respective Heat Recovery Steam Generator ('HRSG"). The four HRSGs

supply steam to the single ST. It is not necessary for aII four

UPQCq t- a nrnrri6ls steam tO the ST at the Same time. In fact, to

achieve varying power leveIs required for system needs, DEF

regularly cycled the HRSGs to ramp production up or down. Tr. 4'7:4-

I'7; 231 :2-20; 322:I4-I9.

Steam leaving the HRSGs is introduced to the ST at a high-

pressure inlet into a high pressure ("HP") turbine. After returning

to the HRSG, the reheated steam then enters an intermediate

q
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nressrrre /\\TP'l'l ,l- rrrh'i ne- ^nd steam exitino the TP turbine is\ r!

directed into the low pressure ("LP") turblne. Tr. 381.B-13.

10. The LP section of the ST is a tandem compound desion in which

steam enters the center of the turbine, moves through two opposing

turbine sections, each of which is comprised of 4 sets of blades,

and then exhausts into a Condenser. The final sets or rows of

blades are 40" L-0 blades. Tr. 3242I-6; Ex. 10.

11. Each 40" L-0 blade is twisted, with a "root end" that connects

it to the hub, a snubber at the mid-point, and a "Z-Iock" aL the

l- in Aq l-ha qT qn'inq rrn 1_n il_c ^nar:l- inn qnoad nf ?Ann ^i^hu!y. nD urrs ur Dyrrro UIJ Lv rLo vlJ9rqurrrv oIJEEv v! J9vv IPrrrt gautl

blade elongates and starts to untwist. The snubbers and Z-locks

are designed to contact each other and create a stabilizinq central

and outer ring. If a snubber or airfoil- tip fails, the blades can

vibrate and cause failure. Tr. 50:3-51:20.

12. MHPS originally designed and constructed the ST for another

plant and owner. MHPS designed the ST to be installed in a "3x1"

configuration (i.e., steam from 3 HRSGs would feed into the ST).

MHPS's assessment of the physical capabilities and production

output at the time of the original design of the ST was premised

on a 3x1 confiquration. Tr. 329:1-6-330:4; Ex.B0 at 2.

13. Prior to purchase, DEF contracted with MHPS to evafuate the

ST design conditions for use in a 4xI configuration. Tr. 42:B-9;

163:4-B; Ex. B0 at 3.
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L4. A "heat balance" is an engineering analysis that calculates

the predicted performance of a power plant based on various ambient

conditions and operating parameters. The heat bafance predicts,

based on a set of variables, the performance and output of power

plant equipment, such as a steam turbine. Tr. t2I:2I-1-22:11-, 126:4-

5, and 132:1-4-6. Any change i-n a variable wifl resul-t in a distinct

"heat bafance" and resufting expected plant output or performance.

Tr. 721:3-I0.

15. Through the process of purchase rel-ated to the MHPS Asset

Sale Agreement No. 210810 and Contract No. 270810, Amendment No.

005 dated January 2, 2008 (collectively "Contract No. 270870"),

MHPS provided DEF with operating Iimits for the ST, including

nresslrre ancl fcmneratrrre Iimits for the HP and IP sections of the

ST. At the time of DEF's purchase in 2008, MHPS also provided DEF

with the ST's desiqn limit which MHPS established as a maximum

electrical output of 42O MW. Tr. 73129-73; 330:B-11; Ex. 109 at

Bates 12432, 12438; Ex. 115 at 2I.

420 MW is the Operational Limit of the Bartow Steam Turbine
Established by the Manufacturer

76. Mitsubishi established that 420 MW was the "desi-gn point" of

the ST that it sold to DEF under Contract No.270810. This desisn

point also is referenced as the "Steam Turbine Maximum Electrical

Output" in Contract No. 210810. MHPS l-ater confirmed that 420 MW

is the "Operational Limit" at which the "Bartow steam turbine was

10
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designed to operate." Tr. 82:21-83:1; Ex. 116 at 4, 2I; Ex. 109 at

Bates L2432, 1,2438 .

11. During the design, construction and planning process for

Bartow Unit 4 in 2006, DEF' s employees responsible for obtaining

company approval to build t.he Bartow CC plant tofd senior

executives (who were responsi-ble for determining the funding for

the overall Bartow CC project) that they had obtaj-ned or "found"

an already constructed 400 MW steam turbine [the MHPS ST] to use

with four CTs and four HRSGs. Tr. 116: IB-24; Ex. 105 at Bates

6875.

18. Prior to the Bartow plant's commissioning rn 2009, MHPS gave

DEF crnereIion fimits in the form of "a Heat balance cliaoram

providing max operation (420 MW) thermal- conditions." Tr. 137:9-

13; Ex. 116 at 2I.

L9. In 2006, DEF' s engi-neer responsible for the design of the

Barf ow Proier:t nrodrrr-crl ?On L^-ts !-- r - for the nl ant and inuq!Lvvv LrvJvvu PIUUUUCU JUV IISOL UAIAIIUED IvI LIIg l/!q

consultation with MHPS, established heat balance cases 28 (showing

392 MW output) and 48 (showing 420 MW output) as the ST guaranteed

performance or "Reference Heat Balance Di-agrams of Combined Cycle

Operations" under Contract No. 21081-0. Ex. 108 at 243'7 - 2561;

Ex.1O9 at Bates 12438; Tr. 721:23-L29:B; I2B:3-19; 130:13 - 131:5.

20. Based on Heat Balance case 48, Contract No. 21O810 established

that the expected maximum efectrical output of the steam turbine

was 420 MW and in section 4.L expresslv stated that the "steam

11
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turbine and its generator have been designed and manufactured under

the conditions of these reference Heat Balance Diagrams. Any

r:hanoes and/or mOdifiCatiOnq 1- n f hi e nrnnosA'l mr:sf he carefrrl I vsrrs/ v!

studied by both the Buyer and the Sel-l-er. Seller has a right to

the Isic] reject any unacceptable changes and/or modifications

acr:'i nsf fhese reference Heaf heIenr-e DiacrlSpg." Ex. 109 at BateS

1,2432-12439.

21. Heat balance case 48 onfv has 3 of the Bartow CT and HRSGs in

operation and shows the steam turbine to be producinq 420 MW.

Because DEF had a fourth CT (and fourth HRSG) at Bartow, the 4xI

configuration had 252 more steam available than the ST needed to

produce 420 MW, when compared to the 3x1 application for which the

ST was specifically designed. TR. 303:15-30622; Ex. 108 at Bates

246\.

22. Contract No. 210810 demonstrates that DEF bouqht the ST "as

is" and the record does not conLain any evidence that DEF asked

MHPS before purchasing the ST if the ST coufd produce more

than 420 MW even though DEF knew the Bartow plant had sufficient

steam avail-able to power the MHPS ST beyond 420 MW. Ex. 109 at

Bates 12438; Ex. 108 at Bates 246I.

23. The nerform^nr-e crrrarenJ_ ee f est nerforpgd in 2009 tO determine

whether MHPS owed DEF Iiquidated damages revealed the ST was

nominal-ly rated aL 402 MW; however, the resuft was recal-ibrated to

420 MW and thus, MHPS was compliant with Contract No. 210810. DEF

I2
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a--anf F.l i- hc ST es bei no cl6'-.i ^h^.l =nrl ^^nStfgcted in acgo1danges.-:J-L9rr€U alru ev

with the contract requirements. Ex. 104 at 44; Tr. I37:L6-20.

24. The record contains no evidence that, before purchasing the

qr rnd nrinr fn nler-ino fhe ST in rlneratic^ i^r fn the MarchvL t ev !,rsvtrrY -"- Jf III vyulquf VIlt VI y!Iv! Lv

201"2 outage, that DEF asked MHPS to increase the design linit or

design point of the ST above 420 MW.

25. The lecord conLains no evidence that' prior to the

installation and operation of the ST, DEF sought a reassessment of

the conditions that woufd have been required to safely operate the

ST above 420 MW.

26. The record contains no evidence that, prior to the

install-ation and operation of the Bartow CC plant, DEF asked for

MHpS to increase the expected maximum el-ectrical output of the ST

to a level- above the ST's 420 MW design and operating point to

accommodate the 25% more steam that was available with a fourth CT

and HRSG.

21. The Bartow steam generator converts Steam energy into

rotational force (horsepower) that in turn drives an electric

generator. (Tr. 320:18) The generator purchased by DEF for the

Bartow CC plant that was attached to the MHPS ST was manufactured

by a different vendor and is rated at 468 MW (Tr. 278:L-4). The

generator thus was capable of reliably producing more electrical

output than the ST was designed to supply.

13
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28. DEF placed the Bartow CC plant into commercial service in

June 2009. Beginning l-ater in 2009, DEF began operating the sr

above 420 MW under varying system conditions. rn total, DEF

operated the steam turbine above 420 Mw for a total of 2,912 hours,

or 13.68 of the time based on the total of 2L,134 operating hours

between June 2009 and March 2012 comprising period 1. Tr. j3:20-

24; I0B:2I-24. Ex. '72; Ex. B0 at 5.

Outages and Failure Events

29. The Bartow unit 4 experienced five outages or blade damage

events between March 2012 and February 20Ij involving the Lp

portion of the sr. All- invorved damage to the L-o blades. Tr.

42:L3-4i Ex. B0 at 5.

30. The five timeframes relevant to this matter are distinquished

by the outages that occurred due to damage to the L-o blades and

the attempts made to repair the ST. These timeframes are referred

to in the relevant reports as periods r, 2, 3, 4 and 5 and are

defined in Table A at page 5 of Exhibit BO. Tr. 62:5-9.

31. The first outage, which started in March 2OI2 (at the end of

Period r), was planned and initiated for valve work and

inspections. The March 2012 inspection of the ST revealed damage

to LP turbine L-0 bfade snubbers. The subsequent four ourages

were to reprace the L-0 blades or resulted from failures of L-O

bl-ades. Ex. 80 at 5.

I4
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32. Subsequent outages occurred on August 2014, Apr1l 20L6,

October 2016 and February 20L1. Ex. B0 at 3, 5.

?? l.),rri nn Dani ad 1 iho ^-i Oi na I T,-0 4O', I)1 a|e r:onf i crrrf ation WaSI vlrvs +t v =v vrqvL vvrrrlYu

classified as a Type 1 L-0 blade. For operation during Period 2,

MHPS installed re-engineered Type 1 L-0 bfades on only the

generator end of the LP turbine in April 20L2. Ex. B0 at 5.

34. fn December 2014 at the end of Period 2, even though no

abnormal damage or wear was found, aII of the L-O blades, including

1_ hc Trrno '1 enrl ro-onrli naarod Trrna -l hl rria< r^rara renl anod hrr rl.rzna
-jIJ- -Jy" r rYv! uu v_y r_y_vv

3 (v1) blades. During this outage, inspection reveal-ed that. the

blades showed wear; however, none of the L-0 bfades, Type 1 and

re-cncrinccrcrl Trrno t hl:daq l'r:A .l-q:ao AJ_ l_ha c-m^ fimaIE SIIyIIISE!9V IJyu J vIquEo, IIqU AIly UAlttqYs. nL UIIE oCtItLE LJlttet

MHPS conducted blade tel-emetry testing on the newly installed Type

3 (v1) L-0 bl-ades with the goal of increasing the output of the ST

to 450 MW. Tr. 36422-1-8; Ex. B0 at 3, 5.

35. During a planned outage at the end of Period 3 in April 2016,

nor^r Trrna ? ltr2 \ hl :dae uri ih h: rd-f :ni na 
^n 

J_ ha mi d-qnan qnrrhharr Jyv J \ v - l vf qvuJ vvr urr rrq!u !q9Jrry vrr urrg ItLIv oI/qII olluvug!,

as well as on t.he Z-l-ock contact surfaces, were installed; however,

in October 2016, at the end of Period 4, a number of these btades

exneri enr:ed snpbbef and Z-IOCk fail-UfeS and r^rara ranl r-^C With fe-

engineered Type 1 blades in December 2076. Ex. B0 at 3, 5; Tr.

220-223.

35. The most recent incident occurred at the end of Period 5 in

February 2011 and j-nvol-ved a f orced outage and plant shutdown

15
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caused by a fragment of a re-engineered Type 1 L-0 blade that

dislodged and was propelfed through the LP turbine causing damage

to other internal components. At that point, DEF el-ected to remove

all 128 L-0 bl-ades from both sides of the LP turbine and installed

a pressure plate that would enable the ST to run at a materially

reduced output level of 380 MW. Ex. B0 at 5.

31. The re-engineered Type 1 blades DEF installed in May

w the end

used in

25 z L2-75

of Period 5 were not identical to the Type 1 L-0

the LP turbine during Periods 1 and 2. Tr. 100

2011 at

blades

.11-)\.
LJ 

'

38. DEF did not provide any documentation that demonstrates it

communicated with MHPS about operation of the ST in excess of 420

MW, until after the failure of the L-0 blades was discovered in

March 2072. Tr. 320:22 327:2; 365:23 366:2.

39. Mr. Polich testified that, rf DEF had operated the ST at the

Bartow Unit 4 in accordance with the design output of 420 MW or

I eqq J-h:j_ l_h,- ---ere is no engineering basis to conclude that the

original L-0 b-Iades would not still be in operation today.

Tr.321:11-13.

40. The February 2011 outage duration of approximately 60 days

resul-ted in DEF incurring a stipul-ated amount of replacement power

costs of $11.1 million due to the loss of the approximately 380-

390 MW then being provided by the ST. Tr. 339:14-2I.
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4I. The pressure plate applied by DEF limited the output of the

ST to 380 MW, and the loss of the capabitity of the ST from May

20L1 to October 2019 caused DEF to periodically incur higher

repfacement power costs associaled with the inability to produce

more than 3BO MW from the ST. Tr. 250:5-15; 327219-2I'

DEF's Root Cause Anal-Yses

42. Beginning in 2012, DEF conducted root cause assessments

relating to each of the L-0 blade failures in the Bartow ST LP

section. MHPS prepared a root cause assessment, dated September

20L1, in which it determined that excessive bl-ade vibration, or

'.flutter,,, v,ras detected, particularly during high energy blending

when ramping up to the Bartow plant's fuII 4x1 operation. Tr. 57:3-

B; Ex. 82 at 5-6.

43. MHPS concl-uded that hiqh LP loading and bypass operations at

high loads (hiqhfy correl-ated to operation of the ST above 420 MW

(Tr. II1-:21" - It2:IO))were the primary cause of the L-0 blade

failures at Bartow that were not experienced in other plants that

utilized the same type of MHPS steam turbine. Ex 82 at 5; Ex. 13

at 3.

44. After the discovery of the blade damage in March 2012' DEF

began a years-long RCA process that ended with the February 6,

2OIB report that is exhibit JS-2 (Ex. B0). Tr. 57:3-B'

45. On February 6,2OIB, DEF released its version of the root

cause analysis (*RCA") for the L-O blade failures in 2012,2014,

I1



CONFTDENTIAI,

2016 and 2077. DEF' s assessment aqreed that excessi-ve vibrat j-on

which the L-0 blades could not accommodate was the proximate cause

of the bfade failures. Noting that L-0 failures continued to occur

even after steam inlet pressure and condenser backpressure

limitations were imposed, DEF believed. that the blade desiqn failed
f a ^-^-'i ,l^ -:leottaf e rles i on mercri n fnr Avl  ^ar5t- i nnLU Pr(Jv-LCre d.L^-.a**-- ---^-r,-- +Ar vye!aurvrr. Tr. 1I:20-

12:14; Ex. B0 aL 2,]-5.

46. During the eight-year period in which the series of L-O blade

failures and events occurred, DEF worked both independently and

with MHPS on root cause analyses of the blade failures. Ex. B0 at

1.

41. Both DEF and MHPS produced multiple root cause analysis reportr
I documents. Due to the timino of l-hc hl :rls fail-ures over the s j-x-f'
I

I year period from March 2or2 to February 201,8, DEF was able tot-
I
I

lproduce only one finat RCA renorf dor-rrrrlgnl instead of senaraf e----J V! rul/qlqLu

I
Ilrnnl- ^rtraa .-alvsis renorts for each individual blade failure. Tr.l*-" 

ul/vluo

I
I

| 59:10-13; 276:II-14; Exs. B0; 115.
I

48. MHPS's analyses determined that the cause of blade damaqe in

Period 1 was DEF's overloading of the Lp secti-on based on operatron

of the ST at 450 MW, which j-s over the design poj-nt of 420 MW. Ex.

116 at 4.

49. rn its root cause report, MHps stated that..Lp [low pressure]

loading plus Bypass Operation at high load were identified as the

prr-mary root causes for the Bartow 40" L-0 blade reliabilitv

1B
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differences from the global fleet Iof comparable MHPS 40" L-0

bladesl." Ex. 82 at 5.

50. After the February 20L1 outage, DEF formed three working

groups: (1) a root cause team to investigate and prepare a root

r:arrse analrzsis of the Februarv 2O1 J ottlaoe: (2\ : restnration team, \1t

to bring the ST back online,' and (3) a long-term solution team for

operation of the ST. Tr. 42219-22.

51. The RCA contained in Exhibit B0 is DEF's principal piece of

evidence offered in support of DEFts position that it acted

prudently at afl- times in operating the ST. Tr. 56=12-51:2.

52. DEF's RCA process was one "iterative and continuous" and "big,

Iong root cause analysis process" over the period 2OI2 through

February 6, 20IB and no flnal DEF RCA report was produced until-

then because bl-ade damase events int.erceded before a finaf document

could be produced. Tr.59:2I-24; 69:10-18.

5? Thrnrrr^rhnrrt_ ihc lcnrri_hrr RCA nrocess llEF maintained draft andI\v!lt/!

working documents produced to support the final RCA reportr ds a

matter of company practice and in the normal course of business.

Tr. 65 :I2-1-'l ; 89:3-2I.

54. DEF did not consider the documents in Exhibit 115 to be drafts

nf t_ha Dr-t rangal fgl inSteaj..rnrorkino nar1g15 that SUmmafiZe What

the root cause team is doing." Tr. 90:10-20.

I9
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55. The RCA working documents were maintained as a part of DEF

company practice by Jake English, who was lead engineer on the RCA

Process. Tr. 68 : 1-11.

55. The workinq documents contained in Exhibit 115 reflect the

opinions of Duke engineers contemporaneous with the date of the

documents while they were working on the root cause analysis

process. Tr. 9O:10-20.

51. Most of the root cause workinq documents contained in Exhibit

'l 'l 5 werc 61^p62rad l-rrr nEI' o-.rineers in laf.e 2077 WeII aftef they!uyq!uv v_y

blade failures that were discovered in March 2071 at the end of

period 5. Ex. 115.

58. As Iate as October 15, 2016, Duke Engineering agreed that the

heat bal-ances and other documentation supplied with the ST before

2008 contained the fimitations IN turbine output. Those

of 420 MW based on the MHPS design point and the expected maximum

electrical output. Tr . 167:'7-762:5; Ex. 115 at 1,9. See, al-so

Tr.B2z2I-8321,; Ex. 115 at 4, 2I; Ex. 109 at Bates 12432.

59 n^ f -r^ r,.*F 26- 201 '7 _ Drrke F,ncrineerinr* *^.i-.!^.:-^r ..tfter
fi5 Id. Lg Cl> U LIIIs Lw t -)!_L_!l UuAs !IIu IIIsE! rlI9 lttaf llLOf ItEU C

months of study ... that low pressure (LP) turbine back-end 1oading,"

(15,000 Ib/hr/f:u.2) was one of "the most significant contributing

factors toward root cause of the history of Bartow Unit 4 L-0

events." Tr. B6:16 BB:19; Ex.115 at 23,29,39,59,6J,15,

rovided DEF in 2008 provided an operational Iimit

L23, I37, 153, 165, and 179.

20
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60. The DEF RCA working documents contained in Exhibit 115

uniformly demonstrate that during the RCA process before and after

the Period 5 event, "Duke Engineerr-ng" consistently identified

excessive steam fl-ow in the LP turbine as one of the "most

-; ^-.i €.i nrnf ^-rnf ri l-rrrt i no f a CtOrS" tOward blade f ailUre OVer the>I9IIIrf\-AIIL UVrrL!rVULllry !q,

hist.ory of the ST as L-0 events. This was the same concfusion that

MHPS reached. Tr. 86:16- BB:19; 1I2:4-L0; Ex. '73 at 3; Ex. 115 at

23, 29, 39, 59, 6J, f5, Bf , 97, :-09, 1-23, 1'3'7, 151, and 165; Ex.

13 at 3; Ex. 116 at 4.

6L. Several of the root cause working papers in Exhibit 115

contained the following similar statements that changed slightly

r-hnrrrrh ed i t i no, hrrt were ma intained as consistent opinions, whichvs! u+1r:r, ""

show the Duke enqineers working on the team believed that, while

excessive steam flow could not be attributed to other Periods, for

Period !, it was a significant contributing factor to the damage

that occurred in Period 1:

On October 12, 201-'7 :

WhiIe Duke Engineering agrees that back-end loading
shoul-d be considered a significant contributing factor
toward the root cause, one cannot definitively conclude
that it has been the fai-l-ure driving mechanism of all
five (5) of the documented L-0 events. As Appendix A
il-lustrates, Periods 2, 4 and 5 saw operating hours in
the "avoidance zone" of 1- hour, 1.15 hours and 0 hours,
respectively. This indicates that back-end loading was
not the cause of any of the reported blade
indications/failures dtzring those period-s of operation.
(Ex. 115 at I25.\

2I
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On October 12, 2011 (minor edits made without changing the

substance):

Whil-e Duke Engineering agree.sd that back-end loading
should be considered a significant contributing
factor ,

***
This indicates that back-end loading was not the cause
of any of the reported blade indlcations/ failures during
those periods of operation. (Id. at 139.) (Redline edits
represent the original_ edits)

On October I7 , 2011:

While Duke Engineering agreed that back-end loading
shoul-d be considered a significant contributing factor

This indicates that back-end loading was not the cause
of any of the reported blade indications/fail-ures during
those periods of operation. (Id. at 180.)

(Emphasis added. )

62. The precursor to Exhibit 80, Table A in the root cause working

notes"nanarq qhnr^rarl

section under

420 MW as an "output rating" in the "ke

Darind 1 :nd thiS tefminOfOd\z r^raq inclrrrla6[ in eaChvvqJ !truruvg

root cause worki-ng paper until the final RCA document was prepared.

Qaa 6 E-v 115 at 21 .eev, v. Y.

63. When DEF prepared the final RCA report, DEF changed, with no

expranation, the tabfe category from "operating Restrictions" to
*MHPS IP Exhaust Pressure Operating Limits." Ex. B0 at 5, (far

feft-hand row headings, fourth heading under the heading "Date").

64. OPC's engJ-neering expert, Richard PoIich, testifled that "the

2071 outage and subsequent derate (or reduction in output) of 40

22
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MW were the resul-t of DEF imprudently operating the ST in excess

of the manufacturer's 420 MW design conditions." Tr. 32I:22-

322: I .

65. DEF and MHPS agreed that the ST, and specifically the L-0

bl-ades in the LP turbine, would need to be re-designed for the ST

to be able to produce 450 MW. Tr. 1-5!:12-153224; 195:B-196:1 ; Ex.

106.

66. When DEF sol-icited proposals to implement lon -term

sol-ution, they received o.neJlade replacement profosa'l (from
J 

-

and two steam path retrofit prpposs-L: (from GE and Siemens)

MHPS )

. Ex.

I72 at Bates 1-604.

67. No other comparable MHPS steam turbine in the world has had

its L-0 blades prematurely (after only 11 years of operation)

rep.Laced due to flutter-induced damage or had to have its LP steam

path replaced . Tr . 202:1-B -2 0 3 : 11 .

68. In 2078, DEF solicited proposals to repair or replace the

Bartow ST, and to design the repair to affow reliabl-e operation to

support 450 MW of e1ectrical output from the generator. DEF

subsequently selected MHPS's proposed upgraded and re-designed 40"

L-0 blades. In fashioning its bfade upgrade, MHPS observed:

The Steam Turbine apptied at Bartow was ori-ginaI1y
designed for 420 MW as a tandem compound uni-t with a

double flow LP section, while the 4 on 1 fired
r-nnfi.1 rret- inn nrndrrnac Steam fOf 450 MW.uvrJ. Y q! q

23



CONFTDENTIAI,

The or i oinal blade l-oarl i no I imi t of the 40" L-0 blades
did not allow the unit to produce 450 MW, resulting in
blade modification and testino.

fn the following 3 years, multiple forced outages were
exncri enr:ed dUe tO f aSt staoe hl aclc ^---^^ ^^'.^^rJ hrzs^ysr rsrrusu uus Lv f qD u o Lays u!qug uqlttagg uau-cu p I
high l-oad stimulus and high energy blending in the 4 on
1 ^n-€i ^uration which was not fullv unclersf ood rrntilvYlrr9lr y qrtggr o Lvvu (

conducting an elaborate collaborative RCA.

Ex. 81 at 2.

69. The Period 7 (2019 ) blade upgrade is supposed to rectify this

circumstance by allowing reliabfe operation at the steam

l-omnara1-trroq ^nCl nfeSSltfes 1an"i -oA €nr f ha QT 1-n nrndrrng 450 MW.uv y!vuu\

The upgraded 40" L-0 blades were instal-led in l-ate 2019,. however,

as of the date of the hearing in this matter, DEF has no operating

av^6r'ianna rrrnn'inn fha er t.ri+1- fL^ j^C blades at hiohcr n.)\^7Ars^yErf,srr9s !urrrrrrry Lrls ur wrLIl LIIE uIJv!auEu uIauEJ aL Irf9rrgr F/vwgl

levels. Tr. 252:L-253:14.

nE-E ' < Anarrtion of Bartow and Blade Failures were Unique Among

10. MHPS is one of the world's principal manufacturers of steam

turbines. Of the 32 MHPS steam turbines worldwide with a combined

55 rows of 40" L-0, only the Bartow steam turbine experienced L-0

40" blade failures caused bv excessive blade vibration. Tr. I79:1-

I1; Ex. L04 at 14; Ex. 115 at 180.

1I. During Period L, the Bartow ST had the highest L-0 bl_ade

I oacl i no amoncr 1_ ho -Amna rahl_6 40" L-0 MHPS Steam tUrbine f leet

worldwide. Ex. 103 at 55.

24
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All other comparabl-e MHPS steam turbines experienced loadings

the L-o 40,, Bl-ades at an average of L2,O00 l-b/hr-ft.2 and as high

as 15,000fb/lnr-ft2 Ex.B0 at 6.

13. DEF's decisj-on to operate the ST to produce an output of 450

MVd caused the blade loadings on the Bartow L-0 40" blades to reach

1-7,000 i-b/inr-fL2, which is 4I.62 higher than the MHPS L-0 fleet

average of 12,OOO Lb/hr-fL2. [5,000/12,000:4I.6%] Tr. 108:5-10.

1 4. The DEF Root Cause Analysis report does not provide an

explanation as to why a l-ack of blade design margin can be the

root cause of all the Bartow L-O events if, worldwide, no similar

MHpS steam turbine blade has experienced similar problems. Exs. B0

and 115.

DEF and MHPS had No Experience with CC Operations at the Bartow
Steam Loadi-ng Level-s

'75. Duke Energy, including DEF, had no experience running a 4xI

combined cycle plant anywhere in its generation fleet, prlor to

buying the ST and during Period 1. More importantly, neither Duke

nor MHpS had any experience operating an ST at the loading levels

rc.nri red f o nroduce 450 MW. Tr. IB5:25-186:6; 303:15-11; Ex. 73 at

19.

1 6. In 2013 MHPS stated t.hat it had no data ohr nor had ever

experienced, Ioading on L-0 40" bl-ades greater than 15,000

]b. /hr . / ft.z . Ex. 104 at 89, 90.
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Settlement of Cfaims in August 2018 Contradicts DEF's RCA
Conclusion

11 . DEF concl-uded in i-ts final RCA document that the cause of the

ST problems was a flaw in design margin attributable to MHPS. DEF,

nevertheless, executed an August 13, 20IB document entitl-ed

"Mutual Rerease, covenant Not to Sue, and Settl-ement Agreement

Between Duke Energy Florida LLC and Mitsubishi Hitachi Power

(rrcr-amc rnn " (*2018 Settlement") fn this 20IB Settlement, rarv. \ LvLe usLLlsrLLErlL l. tt, 
_

A_greement, DEF and MHPS agreed t.hat the L-0 blades needed to b_e.

re-designed to prodq!s__-11_Q__14w. rn that same document, DEF also+

settled with MHPS and surrendered its rights to any claims against

MHPS that it might have had under contract No.210810. Ex. 106 at

18. In the 20IB Settlement, DEF agreed and acknowledged that 420

MW was an output rimit of the sr at the time Bartow unit 4 was

commissioned in June 2009. Ex. 106 at 1.

19. The 2018 settlement was executed on DEF's behalf by Anthony

Salvarezza who was involved in the RCA process. Tr.92:23 - 93:1;

195:19-21,; Ex.l-06 at 11.

80. DEF sqekg to recover from its customers the losses that should
-- 

.. .n \

ilave bsen souqht from MHPS (if MHPS was at fault); however, such

a cl-aim was waived by the 2078 Settlement. Ex. 106 at 3, 1.

81. MHPS insisted that the ST was not designed to operate above

420 MW, and DEF regularly operated the sr above 420 MW from 20og

26



ssessment that vibration caused by operation at high load levels,

articularly when moving to the 4x1 configuration was the primary

oot cause of the blade damase first observed in 201-2. Indeed, DEF

_v

T
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t-o 2072 (neither of these facts are in materiaf dispute, seer Q.9. r

Ex. 116 at 2I; Tr. 73:20-24; Ex. 12). DEF did not contest MHPS's

oncedes that it initiated operation at higher loading levels and

bove 420 MW on it.s own initiative and did not seek advice from

HPS untif t.he blade damage had begun to occur. Tr. 148:13-15225.

Concept of Power Factor in Rating the ST's Output
is Mispfaced and Misleading

82. The concept of "power facLor" was introduced into this case

for the very first time at the hearing by Mr. Swartz who suggested

that the power factor variable employed in the heat balance CASCS

rel-ied upon by DEF and MHPS indicated that output levels reater

than 420 MW were permissible. Tr. 143:4-\0; 354:16-355:20.

83. DEF did not present any evidence related to the ST power

factor applicable to Period 1 when the ST was actually generating

over 420 MW durinq a time that MHPS had established that DEF was

operating the ST above the design and operational Iimit. Tr.

355:I4-2O; Ex. 13 at 3;-Ex. 116 at 2I.

84. The record contains no evidence that, during the five-year

long, continuous, iterative RCA process, along with statements by

DEF engineers and MHPS that the 420 MW output was a design limit'

Duke engineers ever identified or suggested that the power factor

21
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of .949 in the heat balance case 48 indic ted that a desiqn limit

of 420 MW was actuallv the equi-valent of a number greater than 420

MW. Ex. 115 at 1,9; Ex. 73 at 21.

85. (1) MHPS' s characterization of

Ioading limit (Ex. 80 at 6), (2) Duke

000 l'b. /hr / rt.z as

ineering's October 15,

15

Et

201,6 characterization of the heat balance

limit (Ex. 115 at L9), (3) DEF's documen

as containing an output

d efforts to have MHPS

increase the

modifications

output to 468

steam turbine outpuL to 450

(Ex. 106 at 1) and (4) the

through bl-ade design

l-imitation in qenerator

MW4 are all- inconsistent w DEF's assertion that

the power factor of .949 meant that opera

MW was contemplated by MHPS.

86. The reference to the 450 MW in th

"minimum" by Mr. Swartz (Tr. 2BB:18 - 24)

fact that the generator limit is 468 MW, g

power fact.or woul-d mathematically yield t

of horsepower t450/.949 : 4731.s

o lf, based on the power factor of .949,
operate above the MHPS-established des
designj-ng the replacement L-0 bl-ades to ac
exceed the known capacity of the generator

ion of the ST above 420

20L8 Settlement as a

is contradicted by the

ven that 450 MW at .949

equivalent of 413 MW

DEF had the abilitv to
gn limit of 420 W,
eve 450 MW output woul-d
(468 MW) and the excess

wou]d be unusabl-e and the effort and spe

s See, Footnote 3.

2B
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Repl-acement Power Costs

81. The uncontroverted evidence shows that the replacement power

costs stemming from the ApriL 201,1 outage are $11.1 million. Tr.

339:1-4-2I; 68224-369:1Or Ex. IIl .

BB. Further, evidence adduced at hearinq shows that the

renl ar-cmcnf nower r:osf s lrrz \/eAr rcqltl l- inrr f rnm .l- ha rlo-ral. i na afuvruo pJ Jsqr !soulLfllv !!vrLL uIIg uE !qL!Irv vI

the ST while it operated with the pressure plate are $7,6j5,561

(2071) , $2 ,215 , 648 (201,8 ) and $I,I25, 573 (2019 ) for a totat of

$5,076,182. Tr. 340:I-22.

89. The totaf repracement power costs incurred as a result of

DEF's operation of the ST in Period 1 are $16,116,181 (without

r-a)nqi riori nrr i ni_ aroql- \rrree!esu/ Tr. 3222I-3; 34L:I-4

CONCLUSIONS OF LAW

Jurisdiction

90. DOAH has jurisdiction over the subject matter and the parties

to this action in accordance with Sections r20.569 and 120.57(1),

9I. Pursuant to Section 366.06, F.S., the Commission has '.the

authority to determine and fix fair, just, and reasonable rates."

S 366.06(L), Fla. Stat. The PSC's ratemaking authority i-ncludes

authority to examine fuef cost expenditures and to approve cost

recovery of utilities' reasonabl-e and prudent fuel- expenses

through the Fuel Clause. Citizens of State v. Graham, 191 So. 3d

B9l, 90I, (Fla. 2016).
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Burden of Proof

92. The Petitioner, DEF, has the burden to demonstrate its

entitlement to the fuel cost adjustments requested. Fl-a. Powet

Corp. v Cresse, 413 So. 2d l.L81 , 1190 (Fla. I9B2); Tr- LL:I5-1-225.

Criteria for Approval of FueI Cost Recovery

q? Tha nri nr-i nl ee of r-ost rAr-r.r\rer\z rrnrlerl rri ncr the frrel clauseJJ. IIIE IJrrrrVf,yf VJ Vr

under the jurisdiction of the Commission date at least as far back

as the 1950s. See e.g. In Te Application of Fl-orida Power

r,-arnar=f i an tnr rprr'.t\rpr\/ nf fttel r-.osf s arlitlqfmcnf - Dor:ket NO. 5098-WULPULALLV!! LVL LvvvvaL]' vL LuvL ellLvtlvf

EU, Order No 2575 (F.P.S.C., Aug. 22, 1957) .

94. "The fuel cost adiustment clause is a cash flow mechanism to

allow utitities to recover costs for unanticipated changes in fuef

costs between ratemaking proceedings. " Id.

Pursuant to Chapter 366, F.S., and Commission rul-e, a petition for

recovery of fuel costs must demonstrate that the costs for which

recovery is sought were reasonably and prudently incurred. A

petition for fuel cost recovery may seek recovery of costs to

replace power that would have been generated by an out-of-service

power plant if such costs are reasonably and prudently incurred.

In re: Fuef and purchased power cost recovery cfause with

.ten.rafino nerformance incentive factor, Docket No. 110001-EI;.v"'

Order No PSC-2011-0579-FOF-EI, (F.P.S.C., December L6, 20II).

95. To carry its burden of demonstrating entitlement to recover

the fue.l- cost adjustments requested, DEF must "show that the excess

30



costs incurred Ireplacement power costs] were reasonable and were

not the fauft of management." Fl-a. Power Corp. v Cresse at 1-L9I.

It woul-d follow then that, losses occasioned by a utility's

mismanaoemenf ^r imnrtrdent. nnor:1_inn in eXCeSS Of a key deSignILrlOILLqrrqY e vt/vl\l

fimitation are not reasonably and prudently incurred fuel costs.

96. "Simple production of cost records and documentation cannot

q:l-'iqfrr fho rorrrr"i rcmcntq imnosed on a ttfiIifv in a trtie-ttnrq uf r ! J ! gYu!! slllsrl uo rrllyvrev

proceed.ing" such as this one. Id. To be prudentr do action or

/'ciecision must be "what a reasonable utility manager would have
I vvv!v+var

I

II done in tiqht of conditions and circumstances which were known or
l"
I

I reasonably shou]d have been known at the time decisions were made."
\
II snttrhern A7 \-iance v. Graham, 113 So. 3d '742, 750, 2013 FIa. PSC-I ""*
Intt-osq7-FoF-Er 

.

DEF's Actlons Vf,ere Not Reasonable or Prudent

CONFIDENTIAI.,

91. The competent substantial evidence of record demonstrates

that DEF knew or should have known that the design and operational

limit of the ST was 420 MW, as specified by MHPS, regardless of

the amount of steam DEF had available. tl$ 12-15, 26-28, 58, 62,

64, 65, 68, 11-79, BI, su?ra.

98. The competent substantial evidence of record shows that the

ST bl-ades were designed for a 3x1 CC configuration and not the DEF

Bartow 4x1 set up. DEF's conclusion i-n its Root Cause Analysis

that the ST L-0 40" blades fail-ed due to inadequate blade design

marrr.i n rrncler cvner-1_ c| oner-+.i ^^ ^^nAi ri gng at BaftOWt S 4XI CCcAIJgU LsU VIJE! a urrly 9vrru! Lr\
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pIant, disregards the ci-rcumstances for which the blades were

actually designed. 9151 20-26, supra.

99. No other comparably sized MHPS steam turbine worfdwide had

experienced L-0 blade faj-Iures like those experienced at Bartow.

This evidence contradicts the DEF RCA conclusion and instead

qrrnnarl-c 1-1-ra COnCIUSiOn that DEF,s onerafiOn and nOt bfacle desicrnr vy9t q urvll alru lrv L vf ugu ugof vII

were to blame for the Period one failure. 9l9l 49, 66, 61 , 10-16,

100. Given that DEF has th._ !-.99. *to__p_l9Jg_t!--ggle_q _prrde_nrly,

t_h. DEF RCA .r"""t . Whife the RCA focuses

entirely on what it asserts is a rack of L-0 blade design margin,

this assertion is contradicted by the preponderance of the

evidence. A design ffaw cannot reasonably be proven, given the

unrebutted evidence that (1) no other similar MHPS Steam turbine

experienced similar blade failures or was operated at the Bartow

steam roading levels up to 4r.62. higher, or (2) that contract No.

2108]-0 established t.hat the blades were not desisned for the Bartow

steam loadings and that MHPS had established that 420 MW was the

operational limit of the ST. For these reasons, the DEF RCA lacks

credibility. 5l$ 10-13 , 26-28, 49, 58, 62, 65-68 , JO-JJ , 58, 62,

64 , 65 , 68 , 1I-13 , '7J -J B , supra .

101. The credible evidence of record shows that DEF's root cause

encrinecrinrr j- o:m qna-if ic:l l.' 3n/'.1 rrh^^".i-'^^-l l" ^^'l-^^.,1 ^.l^^,.t +1^-+ueurrr Jyuur!f,eqrry arlu urrELiurv(J(-d-L-Ly duJl'ltuw_LeLrgeu LIIdL

excessj-ve steam pressure was a substantj_al contributinq factor to
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the L-O blade problems during Period 1 (the period ending in early

2012) . These findings were consistent with the manufacturer's

findincrs :nd imneach DEF's l-ater RCA concfusion that t.he bl-ade

design was to blame for the failures in all- five Periods, and thus

the RCA lacks credibility. 9lil 42, 48, 49,59, 60, 6L, 64, supra.

I02. DEF determined on its own initiative to operate the ST at

sfeam nressrrres nroclrrcino more than 420 MW and without first

consulting with the ST manufacturer, MHPS. 1,1t 24-26, 28, J3, supra.

103. MHPS advised DEF that it had no experience wit.h the operation

of a 1ow pressure ST at the excessive steam fl-ows t.hat DEF imposed

on the L-0 blades at Bartow Unit 4. This is evidence that DEF's

operation of the ST in Period 1 exceeded the design point, design

limits and Operational limits established by MHPS. 1I$ 75, 46,

JUULA.

104. DEF lacked any operational experience with a gas-fired CC

nlrn+ f ina in a A,v1 nnnfinrrr:l- inn nr i.he lo:rlincrq rerrtt'ircd l_n
|,f,AIlL UIJSrALrlI9 III q AAr VVrr!rYU!qLrVrr v! urre rvqu !vYuf!vv

produce output from the ST above 420 MW. DEF's decisions to operate

the ST above 420 MW without first consuftinq with MHPS were

imprudent because DEF should have known that operating the ST above

+!-^ r^^.i ^^ r .i ni I nr desi nn ^^.i -+ n€ A'>i MW WaS nOt StUdied OfL]]t: LaED19rr rf,lttf L ur ugD!vrr yvrrru v! a-v

contemplated by MHPS. For this reason, DEF shoufd have proceeded

cautiously and to not exceed the ST'S manufacturers established

operating limit of 420 MW. tl9l 16-20, 15,'76, supra.
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105. The DEF and MHPS discussions regarding the operation and

-^'r 'i ^r^i I i f " ^€ the Bartow LP turbine focused on the adeorrar:rr of! sIIauIf I Ly VL LIIE DOI LUW !r LLIIIJIIIC IU(-Ll>gLt \rll LLLU ct(f,syuquy vr

the LP turbine's L-0 blades to accommodate expected loadings on

those blades, particularly during high energy bypass operations.

rFl-ra nnnnan1. af \\nnr.rar €anl-6,:6,, AS ann'l i ed in the Vaf iOUS ..heat
t/vvvv! qlJyrre

balance" cases, while relevant to the conversion of steam energy

to el-ectric output, had no material bearing on the issues that DEF

and MHPS looked to resolve. 9lgl 46-49, 58-6I, supra.

106. DEF's assertion at hearing that operating at the .949 power

factor assumed in the reference heat balance case implied an

eler:trir: orrfnrlt of 448 MVI with steam availa1-.l'] e to nroclrice 420 MVf

misses the mark slnce both DEF and MHPS were focused on steam input

to the LP turbine and the effect of high Ioadings on the L-0

blades. Accordingly, the concept of "power factor", belatedly

introduced, is not persuasive in this decision. ilgl B2-85, supra.

IOl. The DEF proposi-tion of "power factor" as overriding the

substantial evidence presented that 420 MW was a design and

^+i^--r rimit is flat-lv r:onfraclir:ted hrr fhe si^-iFi^--+vyErqLIVIIAI frlttf L fD IICtLTJ --r--su 
pI urrs ot9lIJ-ItUctIIL

efforts of DEF to have MHPS design blades that would allow it to

achieve a 450 MW output from the ST. If a power factor of .949 was

then applied to that number, the ST would achieve an unusable

horsepower output above the limits of the generator. DEF did not

85, 86, supra.

1A

f acLor" lacks !q9_Lit. 9l$
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-l OR Tha r-r'rmnctent substantial evj_dence of record demonstrateS an

engineering consensus that. vibrati-ons associated with high energy

I oad i ncrs werF f he nri ma rrr cause of the L-0 blades f ail-ures . DEF

failed to satisfv 1ts burden to demonstrate that its actions in

r 'i *^ r1^^ ST in Period 1 did not cause or contributeVIJE! A Urrr\j Llrg

significantly to the vibrations that repeatedly damaged the L-0

bl-ades, resulting in the 207'l outage in Period 5 . $$ 72-1-5, 20-

28, 39, 42, 48, 49, 5B-51 , 62, 64, 65, 68, '7'7-'79, 81, supra.

109. It is reasonabl-e to conclude that, absent the improper

operation of the ST by DEF in Period 1 and given the experj-ence of

the other MHPS steam turbines worldwide, DEF's L-0 blades wou]d

still be in service. The seria] blade fai-Iures woul-d never have

occurred and the outage that led to the challenged replacement

costs wou1d also not have occurred. 5191 39 , 49 , 66 , 6l , I0-l 6,

supra.

110. The applicab1e standard for prudence revi-ew is how a prudent

and reasonable utility manager operatin a new steam turbine unde

the conditions and circumstances which were known or reasonabf

should have been known at the time decisions were made in 2008

through 2012 woul-d have operated the ST. Based on that standard,

j-t was unreasonable for DEF to regularly supply steam to the ST at

the higher energy level-s to operate the ST above the design point

or l-imit of 420 MW. Moreover, since the ST was never d._:lgggg by

MHPS for the 2009 DEF pl-ant in which it was installed and
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esnecial lv harrinrr onlrz fhe information that waS available tO DEF

-f FL-{- f .i*^ -^^--l-l ^ and nrrrden1_ ltl-.i I .i r" -^ - woufd notdL LI.tdL LIlLLCt d Ied>(rIldI-rrc arru y!uuslrL uuflfLy rttarrqvs!

lrar,^ nnar=f aA l_ ho qT l- n 66nar:f a al an1_ ri a'i 1-17 eirrni f i r-entl rr ahorzeIICIVU UPCIdLEU Lrru ur Lv yerlE!ALg gfEUU!!9ruJ r!yrrr!ruqrturJ qvvvs

the manufacturer's design point or limit of 420 MW, a design fimit

which was unequivocal-1y communicated to DEF. 9lgl 16-25, supra.

111. Even if one were to conclude that MHPS had some fault in the

efforts to design blades that ultimately failed in Periods 3-5,

counsel for PCS Phosphate correctly summarized (at Tr. 420-42I)

the factual scenario related to the interplav of the excessive

sf cam l_hrorrcrhnrrl- and l- he nrolllems MHPS encountered wlth the variousLrIlvqYIIy9II9tJlvl

hl:cle desions and its imnacf. on the costs at issue:

It's conceded as fact that the root cause of the Bartow
I ow nressrr re f rr rl-ri ne nroh l ems iS eXCeSSive vibratiOnS
caused repeatedly over time. The answer to the question
is was this due to the way Duke ran the plant or is it
due to a design flaw?

WelI, the answer is both. The fact is that Duke bought
a steam turbine that was already built for a different
configuration that was in storage, and then hooked it up
f ^ - ^^^€'i ^"--f ion- a forrr-hrr r-onf i orrrati on that it knewLU A UVIMV Ur A Lrvrr, q ! VU! Vy Uvrrr ry U! q UrVr

could produce much more steam than it needed. It had a
nanaral- nr f hal- cnrrl rl nrnrlrry--**ce more megawatts, so the
limiting factor was the steam turbine.

On its own initiative, it decided to push more steam
through the st.eam turbine to get more megawatts until it
l--^t-^u!uLg.

***

Duke clearly was at fauft for pushing excessive steam
flow into the turbine in the first place. The repair
which has been established which may or may not work,
hrrf f ho aarl rz 

^naral- 
i nn nl a:rl rli mnodorl f)rrko f q :l'ri l 'i i_ rz
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in s imnl v cl.aim that Mitsubishi was entirely at
fault. And under those circumstances, it's not
appropriate to assign the cost to the consumers.

Credible, competent substantial evidence supports tlre

conclusion that DEF did not exercise reasonable care in operating

the ST j-n a configuration for which it was not designed and under

circumstances which DEF knew or should have known required it to

have proceeded cautiously with englneering analyses supporting the

operation of the ST above 420 MW. tItI 16-25, supra'

113. Although the conclusions that DEF failed to meet j-ts burden

of proof are dispositive, the 2OIB Settlement also is troubling.

If DEF was correct that it was not at fault a position not

supported by the record of this proceeding and thus may have

succeeded in a legal claim against MHPS, the execution of the

settlement was itsetf imprudent. To the extent that DEF was

.i mnrrrdent in onerefino the ST in Period 1, but not in Periods 2 -!ILLy! uuerrL trr vyv!s v!rrY

5 oxcr-rri_ i on of the 2OIB Settlement alone would constitute
Jl

imprudence and shoul-d not entitfe DEF to recover the requested

costs from its customers. DEF presumably made a decisi-on to forego

rho onnor.i-rrnil-rr t-o recover the costs from the ST manufacturer andLIr9 vyyv! uurr! LJ

factored that into the deci-sion to settle with MHPS. A failure to

factor these costs into the settlement in Iight of the conditions

and circumstances that DEF knew or reasonably should have known at

the time the decisions were made is not reasonable or prudent.

The 2OIB Settlement severely undermines what evidence DEF
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proffered on its blade design position and effectively thwarts DEF

from carrying its burden in this case. Under these circumstances,

it is unreasonabl-e that the innocent customers shoufd be made the

insurers of rast resort for the utility. The ?or} settlement,

with no admission of liability by either of the two parties, makes

it impossible for DEF to carry its burden of showins that the

requested costs were prudently incurred. glgi '1 '1 _a1 -,,^--t t eLf DUPLa

II4. DEF's operat j-on of the ST above the 420 MW operational limj-t

also may have impaired DEF's ability to pursue claims aqarnst MHps

and forced its hand 1n entering into the 2OIB Settl-ement for what

DEF maintains were design flaws with the blades that were put on

the ST after Period 1.

115. Given DEF's failure to meet its burden, a refund of

replacement power costs is warranted.. At reast $11.1 mirlion in

replacement power was required during the period 5 outaqe. This

amount shou]d be refunded to DEF's customers. !J!J 40, 4r, BJ, supra.

116. DEF failed to carry its burden to show that it was prudent in

its actions of operat.ing the ST above 420 MW in period 1 and thus

failed to carry its burden of proof to demonstrate that the period

5 blade damage and the required replacement power costs were not

consequences of DEF's imprudent operation of the sr in period 1.

7r1. DEF failed to carry its burden by a preponderance of the

evidence to show that it was prudent in its decisions leadinq uD

3B
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fn- and in restrlrincr fhe ST to Service after, the February 2011
UVt qIIV !vsev!!rrY

forced outage at the Bartow plant. $$ 15-28, supra.

118. Any extended derate of the ST that caused customers to pay

fnr renl ar:ement_ nrlwer for the 40 MW lost due to the installation!vr !sy!qvurr(vrru

nf l_he nressrrre nl efe was ^ r ^^ of the imprudentd I>(J A UUrrDsY

operation of the ST i-n Period 1 and requires a refund of

replacement costs incurred from the point after the ST came on

line in May 201,1 until- the beginning point of the planned Fall- of

)o1 q nrrtarro f n ren'l er:e f he nressirre nl ate with what has beenLVIJ UULqVS uv lvl/rqvv r"'

Iabeled period 7 blades. Mr. Polich provided a reasonabfe basis

and calculation for the costs related to this loss of ST

productivity when the ST's power woul-d have been needed. For

thj-s reason, the amount to be refunded shoutd be j-ncreased by

$5, 016,'782. 1 BB, su?ra.

119. The total amount to be refunded to customers as a result of

the imprudence of DEF's operation of the ST in Period 1 j-s

$16,116,782, without considering interest. 1l9l 40, 4I, BJ, BB, 89,

I2O. The question presented by Issue 1C is moot based upon the

conclusion in response to Issue 18.

CONCLUSION

Based on the foregoing

Law, it is RECOMMENDED that

final order that DEF maY not

of Fact and Conclusi-ons of

Service Commission enter a

and thus should refund' the

E inrlinaqr rrrvrrr), v

the Publi-c

r6^A\74 r!vvvvv!t
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$16,116,782 for replacement power costs

outages through October 201,9.

Respectfu

J.R. Kel1
Public Co

/ s / Charl-
Charl-es J.
Deputy Pu
rehwinkel.

Thomas A.
Associ-ate

Offlce of
c/ o 'l'ne I'I
111 West
Tal-lahass
(Bs0) 488-
Attorneys
of the Sta

/s/ James
James W. B

1-025 Thoma
Bth Floor,
Washington
Telephone:
Facsimile:

resulting from the ST

\

y submitted,

sel-

J. RehwinkeL
Rehwinkel
ic Counse]
harlesGleg. state. f l-. us

(Tad) David
Counselublic

lic Counsel-
rida Legj-slature
dison Street, Room 812
, FL 32399
55U
or the Citizens
e of Florida

Brew

Email: jbr smxblaw. com

/s/ Jon C. I4ovfe, Jr

Jefferson Street,
est Tower
DC 20007

(202) 342-0800
(202) 342-0801

e, Jr, Esq.
tnal-, Ese.
IRM, P.A.
adsden Street
, Florj-da 3230I
(Bs0) 681-3828
(Bs0) 681-B7BB
el-aw. com
lelaw. com

NW

Jon C. Moy
Karen A. P

MOYLE LAW
118 North
Tallahass
Telephone:
Facsimile:
jmoyleGmoy
kputnal@mo

40



I HEREBY CERT]FY

has been furnished to

CERTIFICATE OF SERVICE

that a true and correct copy of the foregoing

f he fol'l nw'i ncr narf ies es i nrlicated on this

20th day of March, 2020.

* Florida Public Service
Commission
Office of General Counsel
Suzanne Brownl-ess
Bianca Lherisson
2540 Shumard Oak B]vd.
Tallahassee, 8L32399
sbrownleGpsc. state. fl . us
blherissGpsc. state. fl. us

-Dianne M. Triplett
Duke Energy Florida, LLC
299 Fi-rst Ave. N.
St. Petersburg, FL 33701
dianne . triplett Gduke-energy . com
FLRegulatoryT,s96I Gduke-energy. com

- Florida fndustrial Power Users
Group
Jon C. MoyJ-e , Jr .

118 N. Gadsden St.
Tallahassee- FL 32301
jmoyleGmoylelaw. com

- Pl-\ Pn^qnnlTe

James W. Brew
Laura W. Baker
Ri ahth F-l nnr - West Tower
1025 Thomas Jefferson St., NW

Washington, DC 20001
jbrewGsmxblaw. com
lwbGsmxbl-aw. com

- Duke Energy Florida, LLC
Matthew R. Bernier
106 E. College Ave., Ste. 800
Tall,ahassoe- FL 32301
matthew. bernierGduke-energy . com

-Daniel Hernandez, Esq.
Shutts & Bowen LLP
4301 W. Boy Scout BIvd., Ste. 300
Tampa, FL 33607
dhernande z G shutts . com

Q i nnarol rzsrrrvv!er_)' t

/s/ Charl-es J. Rehwinkef
Charles J. Rehwinkel
l-)cnrrl-rz Prrl-rl i r- COunSel-
Office of Public Counsel

*Filing with PSC Cl-erk
-Orzarninhl- rlal irrorrr 

^r 
aIactrnni c rlal irrarrru vvrr vv!J

47




