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CONFIDENTIAL

in rinory PCD Ijg:Eg-:a Progress EnergY

Mitsubishi Power Systems Americas, Inc'

100 Colonial Center PhnrY

Lake Mary, FL 32746

Attention: Mr' Howard Perkins, Proj' Mgr'

CoNTRACTNO' 270810

AMENDMENT NO. OO5

EFFECTTVE JANTJARY 2, 2OO8

By this Amendment, Progress gltls' Florida, Inc. (hereinafter"owner" or"Buyer") offers to

change thi terms of the above-referenced Contract'

The Desoription of Work is amended at Ovmer's Bartow Plant' 160l Weedon Island Dr" St'

Petersburg, FL 33702 (hercinafter'Work")'

The following sections of this Contract shall be replaced in their entirety'

Appendix A - Scope of Supply !'.1t91* Turbine.Generator

Appendix c _ a""bt rr". rest Guidelines, Procedures, and specifioations

APPendix G - Drawing List 
-Appendix f - G"ttii" una ft{fUn at Shop (for major components of steam turbine)

Attachrnent g-i o? App"ndix I - Field Service Rates - Schedule of Charges

Except as modified herein, all other terms in the Contract or othef Contract Amendments remain

unchanged; and this Amendment is govemed by those terms and conditions of the above-referenced

Contract.

Progrcs Emrgy Sonice Corpany.I'LG

P0. Bor l55l
Rateish. NC 27602

DEF-1eFL-FUEI+*ta*19



p age Z,contract $"9lrFJ BFIIJ'l$hnt uo. oo s

Please execute this Amendment, rctain an original for your file, and return the other original

withirr ten (10) calendar days to Jenny Williams, Progless Energy Service Company, LLC, P. O. Box
l55l (PEB-'6), Raleigh, NC 27602. Overnight delivery should be sent to 410 S. Wilmington Steet, PEB

8, Raleigh, NC 27601. If you have any questions, please call Jenny rililliams at 919-5464090.

Accepted:

MITSUBISHI AMERTCAS, INC.

By:

Sincerely,

'rne: VP, (tnpr.s.io.l hfn'tior,s

Date: /fp,pa,7 14, 7+ol ,

Should the person's title who is executing this document not indicate that he/she is a corporate officer, an
affidavit signed by a corporate officer shall be provided stating that the person whose name appears above
is duly authorized to exccute Contraots on behalf of the firm.

DEF-19F1-FUE*z&t?420
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APPENDIX A
scope of supply for steam Turbine Generator- 

(Revised JanuarY 2' 2008)

DEF.1gFL-FUEL-O12421



CONFIDENTIAL

BARTOW REPOWERING PROJECT

SCOPE OF SUPPLY

FOR

STEAM TTIRBINE GENERATOR

T-0204-030 Rev.2

MARCH,2007

A
MITSUBTSHI POWER SYSTEMS, INC.

DEF-19FL.FUEL.012422
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CONFIDENTIAL

1. TNTRODUCTION

The information included in this document has been prepared in accordance with

Mitsubishi Heavy Industries, Ltd. (MHI) gngineering standards and is based on

experience gained by MHI druing the completion of combined cycle plants throughout

the world. Each project is customized in consideration of our client's specific

requirements.

MHI is a leader in the power industry who has produced more than 28,000 MW of Gas

turbines, 140,000 MW of steam turbines, and 550,000 tons per hour of steam generation

boilers, including HRSG's'

This pro.posal describes the scope of supply and technical infomration of the equipment

for the steam tgrbine and generator which can be used in a 4 on I combined cycle power

plant.

Major equipme,lrt included in the proposal is'as follows;

o One (l) Steam Turbine and GEnerator

MITSUBISHI
Project No. 2000005E

Specification No. T-0204-030 R-2

Bartow Re,powering Proj ect

l-l

DEF.19FL.FUEL-O12424



CONFIDENTIAL

2, DESIGN CONDITIOI{S

2.1 General

The equipment and systems included in this proposal are designed based on the design

conditions described herein and MHIns standard desigR practice.

In the event the design conditions and assumptions as stated in this section. Seller

reserves the right to modiff the design' guarantees and/or pricing accordingly'

MITSUBISHI
Project No. 2000005E

Specifioation No' T'02O4430 R-2

Bartow Repowering Project

2-l-l
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CONFIDENTIAL

2. DESIGN CONDITIONS

2.2 SITE GONDITIONS

Item Unit Value

Atmosoheric Data

Ambient mY nuru femPeratufe

Maximum T 95

Average T 74

Minimum T 35

Relative Humidilt
Average % 80

Baromefric Prgqqqre

Average psra t4.69

Site Elevation ft (AlvISL) l3

Seismic Zone TJBC 0

Precioitation
annlat Average in ongyggq- inches 49

Maximum in 24-hours
(100ttr event)

inches l3

Ground Snow Load nounds oer square foot 0

Wind VelociW
Desien mph(rn/sec) 130(58.1)

Frost Line inches 0

Projcct No. 200mO5E

Specification No. T'02M-030 R-2

]UIITSUBISHI
Bartow Repowering hoject

2-2-|
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CONFIDENTIAL

2. DESIGI{ CONDITIONS

2,3 Seller's Clarification / Assumption

Item Seller's Clarification/Assumption

Steam Turbine i
Generator and

Accessories

Th;St*r T*bi*7 Generator and their bccessories are MHI's 
I

standardized Products. i

So, all equipment ananged arorqd th.e steam T6in:.decl:1
(inctuaing-steam trubine) associated equipment such as lube oil 

]

system, control oil system and instnrment.and control system l

will be designed, manufactured, assembled, inspected, delivered

in accordance withthe MHI's standard.

Therefore, please note that the qpecification of such

components,- including engineering material selection,

manufacturing and testing, can not be changed or modified in

compliance with the Buyer's specilic requirement'

The-Buyer may review and comment on seller's documents,

drawings and data sheets etc. for steam turbine and associated

equipment, Seller, howcver, reservss all the rights of fmal

acceptancelrejection of those comments for reasons explained

above.
If the modifications become mandatory by the American Law,

local regulations and/or environmental impact study, then

modification will be done with additional cost and change in
proiect schedule.

I 
'nnuiroo-tntul impact staternent, Risk study, making

I application and taking approval of all permits shall be done by

i the Buyer.

I S.ttrr will assist by preparing technical documents if requested

I by the Buyer.

| (Note)
I As explained above, this proposal is based on MHI and

I MHI's sub-supplier's standards. Major technical

I clarification and assumption are explained in the

I foUowing sheets for Buyet's easy uuderstanding'

Inland TransPort4$qn Int"rd Transportation wrll not be inclu{ed in M

Project No. 2000005E

Specification No' T-0204-030 R-2

MITSUBISHI

2-3 -l

Bartow Repowering Proj ect

D EF- 1 9 F L .F IJEL.O 1 2427



CONFIDENTIAL

2. DESIGN CONDITIONS

2.3 Seller's CNarificaUon / Assumption

MITSUBISHI
Project No. 2000005E

Specification No. T-0204-030 R-2

Bartow Repowering Projcct

Seller's Clarifi catioryl

ffiatt t** ttre rights, at their own expensg' to llspTt
during normal working hours, with reasonable notice, all work

performed under Seller's scope of zupply' With respect t9 any

*ork and/ ortesthereunder, Seller will perform it in accordance

with manufacturer's standard prooedure. Buyer shall not have

any right to hold the point, to delay the manufacturing schedule

to witiess and to request Seller to re-perform the test by Buyer's

failure to observe,

Seller's inspection and test plan is to be submitted'

Witness testing of
equipment in the

frctory

me .arrintutt srrface noise of equiprnent (excluding tansie, rt

conditions like startr.p, shqtdowq'tip, etc- ard intermittetf and/or

ernergency tse equipment such as saf4y valve systems etc) a! a

art*" or r.r feet (l meter) fiom the source and at a heigbt of 4

fwt(1.2 merers) will not exceed 85 dB(A) with exception of sT

enclosure and STexhaust

overall far field noise will be investigated and guaranteed by

EPC Contractor.
No noise restrictions are applicable to construotion actMties.

ient temPerature 35T, freeze

protection for Seller's equipment ryn!9U 
located in ST enclosrne

l*".pt piping will be provided by Seller.

Freeze protection

Urtess othet*Ge specified in this proposal, manufacturer's

standard design, mateiials, sub-venders etc. will be applied to

the steam turbine as much as applioable.

Manufacturer's
Standard Design

2-3 -2
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CONFIDENTIAL

2. DESIGN CONDITIONS

Seller's Ctarifi cation/

on*rimanufac@

@atot will be based on meeting the

,uirA oupui of the turbine at the specified cooling water

ffirrutor conditions *q -ut 
rated .generator 

power factor

iOsbl The voltage rating oftts.seyratolTll bt selected based

GeneratorkVA
capacity

SYstgl is shown in the Gland

iar; *ioruin piping Diagram (T1.S5881 R3, T1-s5882 R4

and Tl-35883 R4).

The design and pricing of the following equipmurt are_related to

the Oesiir of condenser, equipment layou! design of auiliary

steam iystern, etc. which are under EPC Contactor's

responsibilitY.
Thlrrfor., tie following equipment will not be provided by

Seller and shall be provided by EPC Confractor'

- Gland steam and drain piping and valves

- The Gland seal steam Regulator consisting of gland steam

header, pressure control valves, pressure transmitter and

pipings.
- Mist SeParator

- Seal Steam DesuPerheater

-ExhaustHoodSpraySystemexoepttheSpraynozzlesand
thermocouples=forsteamTurbineExlraustHood
t€mPeraturs measuremgnt'

- Condenser C\rtain Water Spray Sysqm

- Turbine Drains and Drain Receivers

seller will provide the technical data requirgd for. design of
-quipment 

under E?C Confiactor's scope including flows'

ffecsrrres. temnerafifi€s. contol valve charac!95!q!!9q3rc'

Gland Steam and

Drain System

St"a- neqtit"ment for ST are as follows:

2.3 Seller's ClarifiGa$on / Assumption

I,ilTSUBlSHl
Project No. 2000005E

Specification No' T.0204'030 R-2

Bartow Repowering Project

DEF-19FL.FUEL-012429
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CONFIDENTIAL

2. DESIGN CINDITIONS

2.3 Seller's Clarificafron / Assumption

lSlTsuBlsHl
Project No. 20000058

Specification No. T'0204-030 R-2

Bartow Repowering Project

- Seller's Clarificadqw!

ilfritnlt* Ptttt*t : 4.3 psig(03 k/cmzg)
(at Gland Seal Steam Regulator)

Maximum TemPeratue: ?009F (350 "C)

iur*i**" Flow : Ap'prox- 8.82{10' lb4u (4tlh).(Fqll
ST will be based on Seller's

rhnd;d practice. (Refer to Insulation specification attached in

i 'TI{HtI11"glN,i,, iO STANDARD PETNTTNC SPECIFICATION FOR

ffiacuum pwnps will be aprplied for

condenser air exfiaction system by EPC ConEactor'

fntttfott,, extraction steam for ptBam air ejector is not

consideredinH@

Condenser Air
Extraction SYstern

tn Engineaing StamP is not

@ gcl.uded in this proposal are

desimid based on outdoor installation' . -

Steam turbine contoffisysrcm will be change ffom lower

frrrr*, systern to higho prcssux€ systern 30 e'lrhance

@ine will be specified in Section 8.25.

2-3-4
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3. GUARANTEES

3.1 GUARANTEES

Project No. 20000058

Specification No. T-0204-030 R'2

MITSUBISHI
Bartow Repowcring Project

3-l-r
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3. GUARAI{TEES

3.2 GUARAIITEED PERFOR}IANCE and otfiET GUARANTEES bT ACCEPTANCE TEST

The grraranteed performances and other guarantees for Acceptance Testing of Steam Thrbine, performed

in accordance with Appendix C and other test procedure which may be mutually agreed in writing, are as

follows:

3.2.1. Ltquidated l)amage Per{ormance Guarantees

3.2.l.IMPS Net Steam Turbine Electical Output 391.67 MW f,
3.Z.l.2 MPsNetst€amTurbineManinnunElecticaloutput 420.07 \ffit /

g.2.2 Emission Guarantees

3.2.2.1 NoiseLevels t85dBAorasshowninSection8.ll ofAppendixAl

3.2.3 l)emonstration Guarantees

3.2.3.1Minimum Load at Single Gas Turbine llnitlP/oLoad Stable Operation

3.2.3.2 Generator Operations (Lead Lag) 0.90lagging, 0.95 leading

3.2.3.3 SteamTurbine Load Ramp Rate

3.2.3.3.1 Duct firing operation [9lvI\ly/tnin]

3,2.4 Availability Guarantee

97.5o/o

3.2.5 Condidons to Guarantees

The following conditions are applicable to guaranlees set forth in this Section 3.2:

3.2.5.1 Liguidated Damage Performance Guarantees forMPS Net SteamTurbine Electioal
Output is based on conditions stated in Section 3.3 and to tlre following:

MITSUBISHI
hoject No. 2000005'E

Specification No. T-0204{30 R-2

Bartow Rcpowering hoject

3-2-r
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3, GUARANTEES

3.2 GuARANTEED PERFORT.IANCE and OUIET GUARANTEES bT ACCEPTAI{CE TEST

l. HP SteamFlow 1,821,3901b/h

2. IP Steam Flow QP Superheater Outlet) 26l,726lblh
3. LP Admission Steam Flow 272,337 lblh
4. Hp Steam Pressure I ,907.7 psia at HP SV Inlet

5. Hp Steam Tenrperature 1,044,31F at HP SV Inlet

6. Reheater and Reheat Piping Pressure Drop 9'65%

7. Reheat steam Ternperature 1,046.3T at IP RSV Inlet

B. LP Admission Steam Presswe 125.8 psia at LP SV Inlet
g. LPAdmissionSteamTernperature 630'2'F

10. Lp Exhaust pressrue 2.97 ifilgabs. At LP Casing Outlet

ll. Make-upWaterFlow O%

12. Auxiliary Steam Flow except Steam Turbine Gland Seal Steam 0lb/h

. fire commercial test tolerance for the MPS Net Steam Trubine Electrical Output

guarantee will have a range from a minimum of 1.8% to a ma:cimum of 2.0Yo. The

iommercial test tolerance includes measuretnent uncertainty and will be based on actual

instnrments used druing the testing: If the measurernent uncertainty does not exceed */-
l.So/o,l.\o/oof commercial test tolerance will be applied as the commercial test tolerance.

If the measurement uncertainty is between 15% and I '7ol0, measurement uncertainty plus

0.3% will be applied as the commercial test tolerance. Buyer will prepare a list of steam

twbine insfiuments, test instruments, and the calculated measurement uncertainty. Buyer

shall implernent the testing method if the calculated meastrement ucertainty is egual to

or less than 1.5%. If the calculated measurement rmcertainty is greater than | .TYo, then the

Seller shall make recommendations for testing that shall establish a new caloulated

measruement rmcertainty which is less than I .7%. Bayer shall then have the option to

implement the new testing instnrmentation recommendations for conducting the

pfrormance Test or allowing the commercial test toleraoce to exceed 2.0%.

Degradation will be considered as provided in Section 8'9'

MITSUBISHI
Projcct No. 20000058

Specification No. T-02O4-030 R-2

Bartow Repowering Project

3-2-2
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\

3. GUARANTEES

3.2 GUAMTITEED PERFIoRI,IANCE and odTeT GUARANTEES fOT ACCEPTANCE TEST

3.2.5.2 Liquidated Damage Perfomiance Guarantee forMPS Net Steam Turbine Ma:timum

Electical Ouput are based on conditions stated in Section 3.3 and to the following:

l. HP Steam Flow 2,195,4201b1h

2.IPSteamFlow(IPSuperheateroutlet)94,940lb/h
3. LP Admission Steam Flow 95,916 lb/h

4. IIp Steam Presslre 2.255.6 psia at HP SV Inlet

i. In> St""rT"*perahse 1,027.5T at HP SV Inlet

6. Reheater and Reheat Piping Pressure Drop 14'25%

7. ReheatstoamTemperature l,g35.0TatIPSVInlet
8. LP Admission Steam Pressure 126.2 psia at LP SV Inlet

9. LP Admission Steam Tempe;ature 676'5iF
299 irfigabs. At LP Casing Outlet10. LPExhaustPressure

11. 'Make-uP Water Flow 0o/o

' 12. Auxiliary Steam Flow except Steam Turbine Gland Seal Steam 0 lb/h

The commercial test tolerance for the MPS Net Steam Turbine Ma:rimum Electrical

Output guarantee will have a range fronr a minimum of'1.8% to a maximum of 2.0%. The

ro.-riCiul test tolerance includes measurement rurcertainty and will be based on actual

instnnnents used during the testing.. If the measurernent uncertainty does not exceed +/-

l.Syo,l.8% of commercial.test tolerance will be applied as the commercial test tolerance.

If the measgrernent gncertainty is betrreen | .SYo and I .7ol0, measnrenrent uncertainty plus

0.3% will be applied as the commercial test tolerance. Buyer will prepare a list of steam

tubine instruments, test instnrments, and the calculated measurernent uncertainty. Buyer

shall imBlement the lesting method if the calculated measurement uncertainty is equal to

or less than 1.5%. If the calculated measurement uncertainty is greater thanl.To/o, then the

Seller shall make recommendations for testing that shall establish a new calculated

measurement rmcertainry which is less than l.7o/o. Buyer shall then have the option to

irnplernent the new testing instnrmentation recommendations for conducting the

Perforrrance Tesl or allowing the commercial test tolerance to exceed 2.0%.

Degradation will be considered as provided in and Section 8.9.

MITSUBISHI
Project No. 2000005E

Specification No. T-0204430 R-2

Bartow Rcpowering Project

3 -2-3
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3, GUARANTEES

3.2 GUARANTEED PERFoRilANCE and otheT GUARANTEES fOT ACCEPTANCE TEST

3.2.5.3 The conditions applicable to tlre Noise Levels are:

The maximum surface noise of equipment (excluding unsteady conditions like start-up,

shut-down, tip, etc. and intermittent and/or emergency use equipment zuch as safety

valve systems eic.) at a distance of 3.3 feet (1 meter) from the sour_ce and at a height of4

feet(l.l,11"t tty will not exceed 35 dB(A) withexception of specific equipments listed in

Section 8.ll of Appendix A. The maximum surface noise of such equipment$ will not

exceed those sormd pressurb levels listed in Section 8.1I of Appendix A when measured

3.3 feet (l meter) frorn the source and at a height of 3.9 feet (1.18 meters). Overall far

field noise will be guaranteed separately by ETC Contactor. No noise restrictions are

applicable to construction activities

j.2.5 .4 The conditions applicable to the Demonstation Guarantee for Minimun Load are:

Two (2) hous demonstration test is required'

Steam Tutine Unit inlet temperature will be adjust€d to the following operational limig:

0t-l

l.
2.

3.

4.

HP SteamTenPerature
RH SteamTemPe,rattne

Terryeratrne Deviation betrreen HP and RH St€mt

BackeirdmottemP

MlTSUBISHI

960T+0/-507
9l0T {/-507
+/-507
l60T

tffigh 
steam flow rate is changed, Seller reserves tfre rigbt to modifi the temperaare limir

3.Z.S.S The conditions applicable to the Demonstration Guarantee for Steam Trrbine

Generator Operations (Lead Lag) are:

The test shall be performed under the conditions described in Section 2.2.2.

The conditions applicable to the Demonstation Guarantee for the Steam Turbine

Load Ramp Rate are:
3.2.5.6

Project No. 20000058

Specification No' T-0204-030 R-2

Bartow Repowcring ftoject

3 -2-4
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3, GUARAI{TEES

3.2 GUARANTEED PERFoRTI,IANCE and odTeT GUARANTEETI bT AGCEPTANCE TEST

i

The test shall be performed under the conditions described in Section 2-2.3 of

Appendix C. In case that the ram! rate of Steam Turbine Unit is limited by ttre

oth'er party's equipment, the Demonstation Guarantee is changed to the

alowable rampt"tr of po*er plant. The.ramp rates are based on conditions stated

on the following ranges:

l. HP Steam Ternperature Deviation duringload rarnp
+25T/-l4T from initial temperature* of load ramp

2. RII Steam Temperature Deviation dtring load ramp
+25Tl-l4T from initial temperature'of loadramp

3. LP Admission steam Temperature Deviation drning loadramp
+25iEl-l4T frorn initial tempoature of load ramp

Note*: If initial temperature exceeds 1,050.8T, the temperafine limit of high side is 1,076T"

. 3.2.5.7 fire conditions applicable to the Demonstration Guarantee for Steam Trnbine Unit

TriP CaPabilitY are:

The test shall be performed under the conditions described in Section 3.2.1 of
Appendix-C

Steam tgrbine exhaust pressure and temperature should be controlled to be less than the

limitation specified in iection 5'3'

3.2.5.8 The conditions applicable to the Availability Guarantee are:

The test shall be performed under the conditions described in Section 2.3 of Appendix C.

MITSUBISHI
Projecr No, 2000005E

Specification No' T-0204-030 R-2

Bartow Repowcring Project

3-2-s
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3. GUARAI{TEES

3.

3.3 BASIS FOR GUARANTEED PERFORMANCE

l. Definition of MPS Net Steam Tiubine Electical Ouput

.MpS Nel Steam Turbine Elecfical Oupuf is calculated as the following conditions

Pxsr ; MPS Net Stearn Turbine Elecfical Output

Po ; Gross output (= Generatorterminal output)

pesr ; Auxiliary Power consumption for sT and sTG's Auxiliaries.
(Please refer to 4-4)

PNsr= Pc - Pnsr

The guaranteed values are based on each equipment being a new and clean conditions, not

contaminated. Degradation shall be determined from Seller's degradafion curve for the

stpamturbine equipmentbased on ASME PTC-6-

Corrections shall be applied to the test result for any deviations of the test conditions from

thoso specified. Correction factors for deviations of the operating conditions may be in the

form of currres or numerical values. Correction factors will be submitted prior to the

acceptance test.

MITSUBISHI
ProjectNo. 20000058

Specification No. T'02fi-030 R-2

B artow Repowering Pmject

3-3-l
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4. PERFORMANCE

4.1 PERFORMANCE DESIGI{ CONDIITON

Steam Turblne Generator Performance Design Condition

Steam Tgrbine Ganeratorperformance is based on the design conditions and plant

performance pararnete$ as indicated in the Steam Turbine Performance Diagram.

If any of the equipment, anangement, performance Parameters, etc. are changed or if there is a

difference in perfornrance of the equipment under Buyer's scoPe, the steam turbine

performance also will be changed.

These perfonnance parameters are based on the reference Heat Balance Diagrams of

Combined Cycle Operation.

The steam tgrbine and its generator bave been designed and manufactued under the

conditions of these reference Heat Balanoe Diagrams. Any changes and/or modifications to

this proposal must be carefully studied by both the Buyer and the Seller.

Seller has a riglrt to reject the unacceptable changes and/or modifications against these

reference Heat Balance Diagrams

MITSUBISHI
Project No. 2000005E

Specification No. T-0204-030 R-2

Bartow Repowering Project

4-l-l
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4. PERFORMANCE

4.2 PERFORi4ANCE DATA

r I : The value given grc bascd on Ncw and Clegn

'2 : ST baok prcssur€ wilt bc measurod by basket tips
i3 : The vatue given are bascd on Sellcr's cgdmation.

MITSUBISHI
Projeet No. 20000058

Specification No. T-0204.030 R-2 4-2-|
Bartow Rcpowlring Ptoject

DEF-.I gFL.FUEL-o1 2439

ase 2t asc 48

1z

G€nelator Powrr Factor 0.90 0.94

HRSG Drum Blowdown V/o

Duct Firing OFF ON

tfP Stcam Ftow (xl0rlb/h) t.821.39 2.1

lP Stesm Ftow.(lP Drunr Outlet) (xlO'lb/h) t.7?6 94.94

lp eOrnission Stoam Flow (x191!!&) 272.337 95.916

lP Stiam pressurc al HPSV lnlet (poir t.9 2,255.

Hp Stcam Temooratue.t HPSV lnlet ff) -0//.t l-o27.5

Rcharcr rnd Rcheat Srcam Pioins hcssure Drop (70) 9.65 t4.25

ffiuerl 1,046.3

I.P Admission Stcan PrBssurc at LPSV Inlot t25.9 t26.2

t-p ^aarnGsion Steam Tcrnoerature at LPSV Inlet CF) 630.2 676.5

Oondensff Va$um '2tsT Rek Prcffi artminal oointl 2.97 in lE 2.99 inHc

Cms Stcanr Turbine Outout (MW) 'l 39t.E 420.2

Auxilianr Powcr Consrmption For ST/STG tl l30k t30kw

ersiilarvEoofing waor Tompcrature fF)!! 105

Rcmarks
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4. PERFORMANCE

4.3 PERFORMANCE TEST PHILOSOPHY

Steam Turbine Performance Test Philosopby

l. Introduction
This issue describes the basio items which should be agreed by both parties (the

d"y;r;d Seller) before issuing the "Performance lest Procedure". As a rule, the

pro"ra*r will be established under the concept of measuring the steam turbine
-go**t""A 

condition being not to measure the whole unit performance including the

Gas Turbine and HRSG.

2. Test Code-- - Tilst will be caried out mainly based on ASME PTC-6 1996. The final

prr.ra*, will be fixed with the "performance Test Procedure" written by Seller and

approved bY BuYer.

3. Role of the Parties
3.1 Evaluation

Both parties will share all data and make an evaluation. The final result will be

established bY mutuaf agreement.

3.2 Instrumentation
lguyo will provide the special instrurnents, wiring and data acquisitlq svstem within

the supply'bountlary inchding the feedwater colde,lrsale flow nozzle .

g"V"i *iif provide ihe catibraiion record of the special instruments within the supply

boundary .

.The feedwater condensate flow nozzle, which might be installed downsheam of the

gland steam condenser, must be calibrated. The calibration of this flow nozzle will be

done bY a third PadY authority.-
Airo, t[" special care should be taken to the location, straight ptpg length and the

adoption of *,t flow staightener, etc' according to ASME PTC-6'

The specification oithe iozz)e,piping routine around thenozzle and the calibration

result will be reviewed by Seller. ,
. Seller requires to prepare the temporary PT/CT connection at Watt-Hour met8r.'

Project No. 2000005E

Specification No' T-0204-030 R-2

MITSUBISHI
Bartow Repowering Project

4-3-l
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4. PERFORMANCE

4.3 PERFORMAT{CE TEST PHILOSOPHY

. In orderto obtain the main/reheatlLP steam flow, the measured flow rate of each

feedwater and/or steam line will be utilized. The flow measuring instruments of these

portions are subjected outside Seller's portion'

The gross flow will be measured by the feedwater condensed flow nozzle and this

gross-flow will be separated into the HP steam, IP steam and LP steam flow by

iring the flow tutio obtained tbrouglr the feedwater and/or steam flow

measurement results- ' \

If a certain steam flow rate is required in order to obtain the HP/IP/LP steam flow,

the steam flow measgring device will be supplied by others gxcept for Seller' As

for this steam flow measureme,nt device, Seller will review the specification of the

instnrment, transmitter and data acquisition system and the acsuracy ,etc. prior to

the test.

. The instlments of below points are subjected to others except for Seller. Seller will

review the specification of the instnrment, tansmitter and data acquisition systern

and accuracy, etc' prior to the test.

HP steam Pressure and temPerature

HP tubine exhaust steam pressure and temperature

RH steam pressrue and ternperature

LP steamPressure and temPerature

Feedwater flow, pressure and temperature

. As for the LP exhaust pressure, the basket tip based on the PTC-6 will be provided

by Seller and'this pressure will be uscd.
. Ihe elecfical powlr will be measured by Mitsubishi Electric Corporation'

4. Corrections
The measure d data will be corrected by below items'

l) HP Sieam Flow
2) lP Steam Flow (IP SH Outlet)
3) LP Admission Steam Flow

MITSUBISHI
Project No. 2000005E

Specifi&tion No. T-0204-030 R-2

Bartow Repowering Proj ect

4-3-2
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4. PERFORMANCE

4.3 PERFORMAilCE TEST PHITOSOPHY

4) I{P Steam Pressure at HPSV inlet

Si ffp Steam Temperature at HPSV inlet

6) RH Steam Temperature atRSV inlet

7) LP Steam Pressure at LPSV inlet

8) LP Steam Temperature at LPSV inlet

9i Reheater and Reheat Steam Piping Pressure Drop

l0) Steam Turbine Back Pressure

ll)Make-rrP Flow
12) ArxiliarY Steam Flow
13) Generator Power Factor

l4)Generator H2 Gas Pressure

tsioegraaaiion of Stean Turbine"

* 
Sell* can provide the feedwater condensate flow nozzle with the calibration result,

watt-Hour meter and other special instruments as an option

"A detorioration correstion will be applied if the first synchronization is not achieved

within twenty-four (24) months from the shipment'from Japan' The deterioration

conection shall not exceed 0.1%.

If the test is not carried out within sixty(60) days after the first synchronization, then

Section 8.9 Degradation Factor will be applied'

MITSUBISHI
hoject Ns.2000005E

Specilication No' T-0204-030 R-2

Bartow Repowering hoject

4-3 -3
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4. PERFORMANCE

4.4 AUXIUARY POWER COHSUUPTION

List of Load for Auxiliara Power consumption for seller's Equipment

O: Included

MITSUBISHI
Project No. 2000005E

Specification No. T-0204-030 R-2

Bartow Repowering Project

Equipment

ST F;"-.1 e"r,|en.ser Exhaust Fan o
ffi --o-il Furifi er Circqla[4gPumP o
Eu l^^-+'^l flil Drrrm o
\/qnnr Evtrnctnt o

. 
-F__ - 

! ! 

-

Control Power o
ST GEN

<

Seal Oil Pump o
d,EIlT \/aanrrwn hrrnn o
l/aran Evhanfm o
Drrrifrr Mpter Rlower o
Excitation Cubicle o
AV,R Cubiqle ,

GEN Control Panel

-Drntpefinn R elav Panel

o
o
o

rlZ Cas and Seal Oil eq!trol-Bq4g o
ffi o

4-4-l
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Ileat Balane DiaPam

Heat Balaqce Dirasram of Stoam Tbbine'

Steam t\ubine Geuerator

Net Equipment

Elestrical OutPut

Steam Turbine Glenerator

NetEquiPnent

Maxinun Electricd OutPut

Steam T\rrbiug Gieneretor

Net EguiPment

Minimun Electrical OutPut

DEF-1gFL.FUEL.O12444
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4. PERFORMAI{CE

4.5 }IEAT BALANCE DIAGRAM

\

Heat Balance Diagram of Steam Turbine

Refer to the drawing I(A3-0068-l Rev.0, KA3-0068-2 Rev.O and I(A3'0068-3 Rev.o.

Project No. 2000005E

Specification No. T'0204'030 R-2

MITSUBISHI

4-'s-I

B'artow Repowering Proj ect
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u
Bartow Repoweing Project
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DOAH CASE NO. 19-006022

coMMISSION STAFF EXHIBIT NO. //O

Excerpt from Progress Energy Florida - Mitsubishi 2008 Contact.
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I E- '*; Pct- i:- JE:q:p-:a Progrcss Energy

Mitsubishi Power Systems Americas, Inc'

100 Colonial Center PhrY
Lake Mary, FL 32746

Attention: Mr, Howard Perkins, Froj. Mgr'

CoNTRACT NO. 270810
AIvIENDMENTNO. 005

EFFECTIVE JANIJARY Z, 2OO8

By this Amendment, Progress Enerry Florida,Inc. (hereinafter "Owner" or "Buy€r") offers to

change the terms of the above-referenced Contract'

The Desoription of Work is amended at Owner'sBartow Plant, 1601 Weedon Island Dr', St.

Petersburg, FL 337,02 (hereinafter "Work").

The following sections of this Contract shall be replaced in their entirety'

Appendix A - Scope of Supply for Steam Turbine Generator

nppendix C - Acccpgnce fest Guidelines, hocedures, and Speoifioations

Appendix G - Drawing List
Appendix L - Inspection and Test Plan at Shop (for rnajorcomponents of steam turbine)

Aitichrnent B-l of Appendix I - Field Service Rates - Schedule of Charges

Except as modified herein; all other terms in the Contact or other Contract Amendrnents remain

unchanged; ana thir Amendment is govemed by those terms and conditions of the above-referenced

Contract.

Progrcs Eocrgy Sarvice Corrplry. ["LG

P.0. Bor l55l
Rateigh. NC 27602

DEF-19F1-FUEld*ta*19
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oot

Please executc this Amendmcnt, retain an original for your file, and return the other original

withirr ten (10) calendar days to Jenny Williams, Progress Energy Servioe Comppy, LLC, P. O. Box

l55t (PEB-'S), Raleigh, NC 27602. Overnight delivcry should be sent to 410 S. Wilminglon Stcet, PEB

B, Raleigh, NC 27601. If you have any questions, please call Jermy rililliams at 919-546-4090.

Ascepted;

MITSUBISHI

By:

Name (printed);

AMERICAS,

Sincerely,

r;ae: VP, -Coalv.ncial 2ferttioqs

Date: 'fp,t,l*zf ,l'f, 7+o8

Should the person's title who is exeouting this document not indicate that he/she is a corporate officer, an

affrdavit signed by a corporate officer shall be provided stating that the person whose name appears above
is duly authorized to exccute Contracts on behalf of the firm.

DEF-19F1-FvF*z&i?.420
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APPENDIX A
Scope of Supply for Steam Turbine Generator

(Revised JanuarY 2, 2008)
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BARTOW REPOWERING PROJECT

SCOPE OF SUPPLY

FOR

STEAM TTTRBINE GENERATOR

T4204-030 Rev.2

MARCH,2001

MITSUBTSHT POWER SYSTEMS, INC.
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1. INTRODUCTION

fire information included in this document has been prepared in accordance with

Mitsubishi Heavy Industries, Ltd. (MHI) gngineering standards and is based on

experience gained by MHI druing the completion of combined cycle plants throughout

the world. Each project is customized in consideration of our client's specific

requirements.

MHI is a leader in the power industy who has produced more than 28,000 MW of Gas

turbines, 140,000 MW of steam turbines, and 550,000 tons per hour of steam ge'neration

boilers, including HRSG's'

This proposal describes the scope of supply and technical information of the equipment

for the steam tgrbine and generator which can be used in a 4 on I combined cycle power

plant.

Major equipme,nt included in the proposal is as follows;

. One (l) Steam Turbine and Genentor

MITSUBISHI
Projcct No. 2000005E

Specilication No. T-0204-030 R-2

Bartow Repowering Proj ect

l-l
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2. DESIGN CONDITIONS

2.1 General

The equipment and systems included in this proposal are designed based on the design

conditions described herein and MHI's standard design practice,

In the event the design conditions and assumptions as statred in this section' Seller

reserves the right to modiff the design, guarantees and/or pricing accordingly.

MITSUBISHI
Project No. 2000005E

Specification No. T-02O4430 R-2

Bartow Rcpowcring Proj ect

2-t-l
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2. DESIGN CONDITIONS

2.2 SITE GONDITIONS

Item Unit Value

Atmospheric Data

Ambient Drv Bttlb Telaperaturg-
Maximum T 95

Average T 74

Minimum T 35

Relative HurtidilY
AveraBe % 80

Barometric Pressure

Average DSn t4.69

Site Elevation ft (Ar{sL) 13

Seismic Zone UBC 0

Precipitation
Annual Average in oqqlgql- inches 49

Maximum in 24-hours
(100w event)

inches l3

Grormd Snow Load nounds oer square foot 0

Wind Velocity
Design mph(rnlsec) 130(58.1)

Frost Line inches 0

Projcct No. 2000005E

Specification No. T-0204-030 R-2

TUIITSUBISHI
Bartow Repowering Froject

2-2-l
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2, DESIGI{ CONDITIONS

2,3 Sellers ClarificaUon / Assumption

Item Seller's ClarilicatiodAssumption

Steam Trnbine /
Generator and

Accessories

ftre Steam firUine / Generator and their accessories are MHI's

standardized products.

So, all equipment arranged aronnd th9 steam tubine deck

(including-steam hffbine) associated equipment such as lube oil
iystem, control oil system and instrument 'and control system

will be designed, manufactured, assembled inspected, delivered

in accordance with the MHI's standard.

Therefore, please note that the specificatlon of such

components,- including engineering, material selection,

manufacturing and testing, csrl not be changed or modified in

compliance with the Buyer's specific requirernent.

The-Buyer may review and comment on Seller's documents,

drawings and data sheets etc. for steam turbine and associated

equipmen! Seller, however, reserves all the rights of final

acceptance/rejection of those comments for reasons explained

above.
If the modifications become mandatory by the American Law,

local regulations and/or environmental impact study, then

modification will be done with additional cost and change in

project schedule.
Environmental impact staternent, Risk study, making

application and taking approval of all permits shall be done by

the Buyer.
Seller will assist by preparing technical documents if requested

by the Buyer.
(Note)

As explained above, this proposal is based on MHI and

MHI's sub-supplier's standards. Major technical

clarification and assumption are explained in the

followine sheets for Buver's easy undq tant!l4g' .

Inland Transportation lntanA Transportation

Project No. 20000058

Specification No. T-0204-030 R-2

MITSUBISHI

2-3-r

Bartow Repowering Project
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2. DESIGN CONDITIONS

2.3 Seller's ClarificaUon / Assumption

MITSUBISHI
Project No. 2000005E

Specification No. T-02M'030 R-2

Bartow Repowering Project

Item Seller'sClarificatio@
Sunnlv.

Wifiress testing of
equipment in the
factory

Buyer Shall have the rights, at their own expense, to inspect

during normal working hottts, with reasonable notice, all work
perfonrred under Seller's scope of zupply. With respoct to any

work and/ or test hereunder, Seller will perform it in accordance

with manufacturer's standard prooedure. Buyer shall not have

any right to hold the point, to delay the manufacturing schedule

to witness and to reqrrest Seller to re-perform the test by Buyer's

failure to observe.

Seller's inspection and test plan is to be submitted-

Noise Level The malrimrrn nrface noise of equipment (excluding hansieirt

conditions like startgp, shgtdowrl'fiP, .tt- and intermittent ard/or

emerg€Nlcy use equipmeNil such as safety valve systems etc.) at a

distance of 3.3 feet (l meter) fiom tre souroe and at a height of 4

fwt(1.2 meters) will not exceed 85 dB(A) with exception of ST

enclosure and ST exhaust

Overall far field noise will be investigated and guaranteed by
EPC Contractor.
No noise resbictions are applicable to construction activities'

Freeze protection Based on the minimum ambient ternperafire 35T, freeze

protection for Selter's equiprnent which located in ST enclosure

except piping will be provided by Seller.

Manufacturer's
Standard Design

Unless otherwise specified in this proposal, manufacttrer's

standard design, materials, sub-venders eJc. will be applied to

the steam turbine as much as applicable.

2-3 -2
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2, DESIGN CONDITIONS

2.3 Seller's Clarlfication / Assump$on

iilTsuBlsHl
Project No. 2000005E

Specilication No' T.0204-030 R-2

Bartow Repowering Project

DEF.1gFL-FUEL.O12429

Item Seiler's ClarilicatiprlrAqqumqttpn

GeneratorkVA
capacitY

Th" kVA *prrtty of ttre generator will be based on meeting the

rated oupui of the turbine at the specified cooling water

temperature conditions and at rated generator power factor

(o.gol. The voltage rating ofthe generator will be selected based

on the manufacturer's qtandard design criteria'

Arxiliary Cooling
WaterTemperanre

See Utility List.

Gland Steam and

Drain System
@am System is shown in the Gland 

I

Steam *J pt"in Piping Diagram (Tl.S588l R3, Tl-S5882 R4 
l

and Tl-S5883 R4).

The design andpricing of the followilg equipmentare refatea to 
I

the design of condenser, equipment layout design of auxiliary 
I

steam syster& etc. which are under EPC Contractor's

responsibility.
Thirefore, the following equipment will not be provided by

Seller and shall be provided by EPC Contactor'
- Gland steam and drain piping and valves

- The Gland Seal Steam Regulator consisting of gland steam

header, pr€ssur€ control valves, presswe transmitter and

pipings.
- Mist SeParator

I - Seal SteamDesuPerheater

I - B*tuust Hood Spray System exceptthe Spray nozzles and

I ttrttmocouples for Steam Tur.bine Exlraust Hood

I temperanre measurement.

I - Condenser C\rrtain Water Spray System

I - f,trUioe Drains and Drain Receivers

I Srtttt will provide tbe technical data required for design of
I equipment tmder E?C Confiactor's scope including flows,

I o***"t. temperatures, control valve characteristics, etc-
Arxiliary Steam Auxitiaty Steatn

2-3 -3
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2. DESIGN CIT{DITIONS

2.3 Seller's Clarificadon / Assumption

MITSUBISHI
Project No. 2000005E

Specification No. T.0204-030 R-2

Bartow Repowering Project

Item Seller's Clarifica

Requirement Minimum kessure : 4.3 psig(0.3 kglctrOg)
(at Gland Seal Steam Regulator)

Ma:rimum Temperattre: 700iF (350 "q)
Maximum Flow : Ap'prox. 8.82x10i lb/hr (4tlh) (Fsr I ST)

Insulation procedrue
for ST

Insulation material and method for sT will be based on seller's

standard practice. (Refer to lnsulation specification athched in
section 8)

Painting fainting specification and procedure willbe as MIII's standard,

Refer io STANDARD PAINTING SPECIFICATION FOR

MECHANICAL EQ

Condenser Air
Exftaction System

We assume thatthe condenssrvaquumpumps will be aprplied for
condenser air exfiaction system by EPC Contractor.

Therefore,, extraction steam for st€am air ejector is not

considered in Heat Balance Dlagam and proposed ce,

Professional
Eneineers Stamp

Obtaining work of Professional Engineering Stamp is not

included in this pro

Outdoor Installation The equipment and systems included in this proposal are

desisned based on outdoor installation.

Steam Turbine
Control Oil Systern

St am turbine contol oil system will be change ffom lower

pressure system to higher pressure system to enhance

controllabiliW.

Oil Piping of Steam
Turbine

Oil piping of the steam turbine will be specified in Section 8.25.

2-3 -4
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3, GUARANTEES

3.1 GUARANTEES

Project No. 2000m5E

Specification No. T-0204-030 R'2

MITSUBISHI
Bartow Repowering Project

3-t-l
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3. GUARANTEES

3.2 GuAM'{TEED PERFORTUIANCE ANd OthEr GUARAI{TEES bT ACCEPTANCE TEST

The guaranteed performances and other guarantees for Acceptance Testing of Steam Turbine, performed

in accordance with Appendix C and other test procedure which may be mutually agreed in writing, are as

follows:

3.2.1. Liquidated Damage Performance Guarantees

3.2.1.1MPS Net Steam Turbine Electrical Output

3.2.1.2 MPS Net St€am Turbine Marinnrm Elecrical otryt$

3t.2.2 Emission Guarantees

3.2.2.1 Noise Levels

3.2.3 Demonstration Guarantees

t85dBA oras shown in Section 8.ll of Appendix Al

3.2.3.1 Minimunr Load at Single Gas Turbine Unit 70plo Load Stable Operation

0.90 lagging, 0.95 leading3.2.3-2 Generator Operations (Lead Lag)

3.2.3.3 SteamTurbine Load Ramp Rate

3.2.3.3.1 Duct firing oPeration

3,2.4 AvailabtlitY Guarantee

97.5o/o

3.2.5 Condltions to Guarantees

The following conditions are applicable to guarantees set forth in this Section 3.2:

3.Z.S.l Liquidated Damage Performance Guarantees forMPS Net SteamTwbine Electioal

Output is based on conditions stated in Section 3.3 and to the following:

MITSUBISHI

39r.67 Mw )
420.011,tI1{ /

Pioject No. 20000051

Specification No. T-0204'030 R-2

[9lv1w/tnin]

Bartow Repowering Froject

3-2-|
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3. GUARANTEES

3.2 GuARANTEED PERFoRMANCE and otheT GUARANTEES fuT ACCEPTANCE TEST

l. HP Steam Flow 1,821,3901b/h

2. IP Steam Flow (IP Superheater Outlet) 26l,726lblh

t. LP Admission dteam Flow 272,337 lblh

4. Hp Steam Pressure l,907.7psia at HP S-V Inlet

5. HP S_team Ternperature 1,044,3T at HP SVInlet

6. Reheater and Rlheat Piping Pressure Drop 9'65%

7. Reheat Steam Temperature I ,@16'3T. at IP RSV Inlet

S. LP Admission Steam Presswe 125.8 psia at LP SV Inlet

g. LPAdmissionSteamTemperature 630'27

10. LP Exhaust Prpssure 2.97 irfigabs. AILP Casing Outlet

ll. Make-uPWaterFlow 0%

12. Auxiliary Steam Flow except Steam Turbine Gland Seal Steam 0 lb/h

. The commercial test tolerance for the MPS Net Srcam Trnbine Electrical OutPut

guarantee will have a range from a minimum of 1.8% to a maximum of 2.AYo. The

iommercial test tolerance includes measurement uncertainty and will be based on actual

instnrments used druing the testing; If the measurement uncertainty does not exceed */-

l.Syo,l.g% of commercial test tolerance will be applie{ a1 the commercial test tolerance.

If the measurement uncertainty is between l.SVo and 1.77o, measurernent uncertainty plus

0.3% will be applied as the commercial test tolerance. Buyer will prepare a list of steam

turbine instruments, test instnrments, and the calculated meastuernent uncertainty. Buyer

shall implernent thc testing method if the calculated measurement uncertainty is equal to

or less than 1.5%. If the calculated measurunent ucertainty is greater than 1.7%, then the

Seller shall make recommendations for testing that shall establish a new calculated

measurement rmoertainty which is less rkar. 1.7%. Brryer shall tben have the option to

implement the new testing instnrmentation recornmendations for conducting the

performance Test or allowing the commercial test toleranc€ to exceed 2'0%.

DegradationwillbeconsideredasprovidedinSection8.g.
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3. GUARANTEES

3.2 GUARANTEED PERFoRMANCE and oilTeT GUARAilTEES fOT ACCEPTANCE TEST

3.Z.S.Z Liquidated Damage Perforniance Guarantee forMPS Net Steam Turbine Maximrnn

Electical Ouputare based on conditions stated in Section 3.3 and to the following:

. l. HP Steam Flow 2,195'420lblh

2.IPSteam.Flow(IPSuperheateroutlet)94,940|blh
3. LP Admission SteamFlow 95Bl6lb/h

4. IIp Steam Pressure 2.255.6 psia at IIP SV Inlet

S. HPSteamTemperature l,Dz7.sTatHPSVInlet

6. Reheater and Reheat Piping Pressure Drop 14'25%

7. ReheatsteamTemperature l,035.0TatIPSVInlet
8. LP Admission Stearn Pressure 126.2 psia at LP SV Inlet
g. LP Admission Steam Ternpe;ature 676'57
10. tP Exharst Pressure 2.99 inHg abs. At L? Casing Outlet

ll. Make-uPWaterFlow 0o/o

' lZ. Auxiliary Steam Flow except Steam Turbine Gland Seal Steam 0 lb/h

The commercial test tolerance for the MPS Net Steam Turbine Maximum Electrical

Ortput guarantee will have a range from a minimum of | .8% to a maximum of 2.0%. The

ro111111.iriul test tolerance includes measurement rurcertainty and will be based on actual

instnnnents used during the testing. If the meanrement uncertainty does not exceed +/-

l.syo,l-B4oof commercial.test tolerance will be applied as the commercial test tolerance.

If the measrnernent uncertainty is betwee'n 1.5% and 1.7%, measurement uncertainty plus

0.3% will be applied as the cornmercial test tolerance. Buyer will prepare a lisl of steam

tgrbine instruments, test instrunrents, and the calculated measurement uncertainty. Buyer

shall iinplement the testing method if the calculated meazurement uncertainty is equal to

or less than 1.5%. If the calculated measurernent uncertainty is greater than 1.7%, then the

Seller shall make recommendations for testlng that shall establish a new calculated

measnrement uncertainty whish is less thar. l.7oA. Buyer shall then have the option to

implement the new testing instnrmentation recommendations for conducting the

Perforrrance Test or allowing the commercial test tolerance to exceed 2.0%.

Degradation will be considered as provided in and Section 8'9'
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3, GUARANTEES

3.2 GuARANTEED PERFORMANCE and OthET GUARANTEES bT ACCEPTANCE TEST

3.2.5.3 The conditions applicable to the Noise kvels are:

The maximum surface noise of equipment (excluding unsteady conditions like start-up,

shut-down, tip, etc. and intermittent and/or emergency use equipment zuch as safety

valve systems etc.) at a distance of 3.3 feet (1 meter) from the source and at a height of 4

feet (1.2 meters) will not exceed 35 dB(A) with exception of specific equipments listed in

Section 8.11 of Appendix.A. The maximum surface noise of such equipments will not

exceed those sormd pressure levels listed in Section 8.1I of Appendix A when measured

3.3 feet (l meter) from the source and at a height of 3.9 feet (1.18 meters). Overall far

field noise will be guaranteed separately by E?C Contractor. No noise restictions are

applicable to constnrction activities

3.2.5.4 The conditions ap,plicable to the Demonstation Guarantee for Minimum Load are:

Two (2) horns demonstration test is required.

Steanr Trrbine Unit inlet temperature will be adjusted to the following operational limiB:

1. tP SteamTenpuature
2. RH St€amTempe,ranne
3. Terryeratrne Deviation betrreen HP and RH Steiln

4. Backendrnaxternp

Note:
If each steam flow rate is changed, Seller rese,lnes tlre right to modiff the temperatrc limir

3.2.5.5 The conditions applicable to the Demonstration Guarantee for Steam Trubine

Generator Operations (Lead Lag) are:

The test shall be performed under the conditions described in Section 2.2.2.

3.2.5.6 The conditions applicable to the Demonstation Guarantee for the Steam Turbine

Load RamP Rate are:

MITSUBISHI
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3. GUARANTEES

3,2 GuARANTEED PER,FoRTIIAT{CE and odrer GUARANTEES bT AGCEPTANCE TEST

i

The test shall be performed under the conditions described in Section 2-2-3 of

nppr"Ji* i. In case that the ramp rate of Steam Turbine Unit is limited by the

othir party's equipment, the Demonstration Guarantee is changed to the

attowaUte ramp.te of powerplant. The .ramp rates are based on conditions stated

on the following ranges:

l. HP Steam Tempe'rature Deviation during load ramp
+25"1F/-l4T from initial temperature'of load ramp

2. RII Steam Temperature Deviation during load ramp
+25 T/-liT from initial temperature' of load ramp

3. Lp Admission Steam Temperature Deviation during loadramp
+25T1-l4oF from initial temperature of loadramp

Note*: If initial temperature exceeds 1,050.8T, the temperature limit of high side is l,076olF.

3.2.5.7 The conditions applicable to the Demonstation Guarantee for Steam Turbine Unit

TriP CaPabilitY are:

The test shall be performed under the conditions describeit in Section 3.2.1 of
Appendix-C

Steam turbine exhaust pressure and temperature should be conftolled to be less than the

timitation specified in Section 5'3'

3.Z.S.B The conditions applicable to the Availability Guarantee are:

The test shall be performed under the conditions described in Section 2.3 of Appendix C.
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3. GUARANTEES

3.

3.3 BASIS FOR GUARANTEED PERFOR'MANCE

l. Definition ofMPS Net Steam Turbine Electrical Ouput

.,MpS Net steam Turbine Electrical Output" is calculated as the following conditions

Pxsr ; MPS Net Stearn Turbine Elecfiical Output

Po ; Gross output (= Generator terminal outpu|

pmr ; Auxiliary Power consumption for sT and sTG's Auxiliaries.
(Please refel to 4.4)

PNst= Pa - Pnsr

The guaranteed values are based on each equipment being a new and clean conditions, not

contaminated. Degradation shall be determined from Seller's degradation curve for the

steamtrnbine equipmentbased on ASME PTC-6-

Corrections shall be applied to the test result for any deviations of the test conditions from

thoso specified. Correction factors for deviations of the operating conditions may be in ttre

form of c1rves or numsrical values. Correction factors will be submitted prior to the

acceptance test.
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4. PERFORJTIAI{CE

4.1 PERFORMAI{CE DESIGN CONDIITON

Steam Turbine Generator Performance Design Condition

a

Steam Tgrbine Generator performance is based on the design conditions and plant

performance parameters as indicated in the Steam Turbine Performance Diagram'

trf any of the equipment, arrangemen! performance parameters, etc. are changed or if there is a

. difference in perfornrance of the equipment under Buyer's scope, the steam turbine

performance also will be changed'

These performance parameters are based on the reference Heat Balance Diagrams of

Combined Cycle OPeration.

The steam trubine and its generator have been designed and manufactued under the

conditions of these reference Heat Balanoe Diagrams. Any changes and/or modifications to

tlris proposal mqst be carefrrlly studied by both the Buyer and the Seller.

Seller has a right to reject the unacceptable changes and/or modifications against these

reference Heat Balance Diagrams
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4. PERFOR]IATICE

4.2 PERFORUANCE DATA

t I : Tho valuc given are basod on Ncw and Clean
t2 : ST baok prcssure will bc measurod by basket tips
*3 : The value given are barcd on Scllcr's cgtimation.
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4. PERFORMANCE

4.3 PERFOR}IANCE TEST PHILOSOPHY

Steam Turbine Performance Test Pbilosopby

l. Introduction
This issue describes the basic items which should be agreed by both parties (the

Buyer and Seller) before issuing the "Performance Test Procedure". As a rule, the

procedgre will be established under the concept of measuring the steam turbine

iiraranteed condition being not to measure the whole unit performance including the

Gas Turbine and HRSG.

2. Test Code
The test will be carried out mainly based on ASMF PTC-6 1996' The final

procedure will be fixed with the "Performance Test Procedure" written by Seller and

approved bY BuYer'

3. Role of the Parties
3.1 Evaluation

Both parties will share all data and make an evaluation. The final result will be

established bY mutua! agreement.

3.2 Instrumentation
- Buyer will provide the special instruments, wiring and data acquisitjoS.sVstem wittrin

thi supply-boundary including the feedwater condensate flow nozzle'.
. nuyer wiit provide ihe calibration record of the special instntments within the supply

boundary .

. The feed,'water condensate flow nozzle, which might be installed downsfeam of the

gland steam condenser, must be calibrated. The calibration of this flow nozzle will be

done by a third ParlY authority'
Aho, the speciil caro should be taken to the location, strc ght ptpe leng$h and the

adopion of tln flow staightener, etc. according to ASME PTC-6.

The specification oithe no?.zle,piping routine around tbenozde and the calibration

result will be reviewed bY Seller.
. Seller requires to prepare the tempor.iry IrVCT connection at Watt-Hour metsr.'
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4. PERFORMANCE

4.3 PERFORMAT{CE TEST PHILOSOPHY

. In order to obtain the main/reh eatlLP steam flow, the measured flow rate of each

feedwater and/or steam line will be utilized. fire flow measuring instruments of these

portions are subjected outside Seller's portion'

The gtoss flow will be measured by the feedwater condensed flow nozzle and this

grorr-flo* will be separated into the HP steam, IP steam and LP steam flow by

ising the flow t tio obtained tbrouglr the feedwater and/or steam flow

measurement results. \

If a certain steam flow rate is required in order to obtain the HPAP/LP steam flow,

the steam flow measuring device will be supplied by others gxcapt for seller. As

for this steam flow measurernent device, Seller will review the specification of the

instrument, transmitter and data acquisitioa system and the accuracy ,etc. prior to

the t,est.

. The instnrments of below points are subjected to others excepa for Seller. Seller will
review the specification of tbe instrument, tansmitter and data acquisition system

and accuracy, etc' prior to the test.

HP stream Pressure and temPeratue
HP turbine exhaust steam pressw€ and temperature

RH steam Pressure and temPerature

LP steam Pressure and temperature

Feedwater flow, pressure and temperature

. As for the LP exhaust pressure, the basket tip based on the PTC-6 will be provided

by Seller and this pressure will be used'
. TIle ebctrical powlr will be measured by Mitsubishi Electric Corporation.

4. Corrections
The measured data will be corrected by below items'

l) HP Steam Flow
2i IP Steam Flow (IP SH Outlet)
3) LP Admission Steam Flow
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4. PERFORMANCE

4.3 PERFORMAT{CE TEST PHILOSOPHY

4) HP Stear-n Pressure at HPSV inlet

5) tIP Steam Temperature at HPSV inlet

6) RI{ Steam Temperature at RSV inlet

7) LP Stearn Pressue at LPSV inlet
8) LP Steam Temperature at LPSV inlet

9) Reheater and Reheat Steam Piping Pressure Drop

l0) Steam Tirrbine Back Pressure

ll)Make'r;P Flow
l2)Auxiliary Steam Flow
13) Generator Power Fact'or

l4)Generato.r H2 Gas Preryurg

rsioegradaiion of Steam Turbine"

'Seller can provide the feedwater condensate flow nozzle with the calibration result,

Watt-Hour meter and other special instruments as an option

"A deteriomtion correction will be applied if lhe first qynchronization is not achieved

within twenty-four (24) months from the shipment'from Japan. The deterioration

correction shall not exceed 0.1%'

If the test is not carried out within sixty(60) days after the first slmchnonization, then

Section 8.9 Degndation Fact'orwill be applied'
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4. PERFORMANCE

Equipment
ST @t.'* O;t Purifier Circulatine PumP

o
o

mntrolGlPnlqp o
Vanor Exhactor o
Contol Power o

ST GEN Seal Oil Puinp o
GENVacuurr PlrnoB )
Vaoor Extractot )
ffi*erglower
Excitation Cubicle
AVR Cubicle o
GENControlPL o
Protection Relav Panel o

(
PT/SA Cubicle o

4.4 AUXITIARY FOWER CONSUMPTION

List of Load for Auxiliary Power Consumption for Seller's Equipment

O: Included
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Heat Balane Diagram

Heat Balfl]pe Diasram of Steam TurbiDe

Point
GT

Ircad

Duct

Firirig

Cal.

Point

Drawing

No.

Rev

No.

Steam I\ubine Geaerator

Net Equipment

Elegtrical Output

4 x 100% oFr CaEe28 KA3-0068.1 0

Steam Thrbiae Genorator

NetEquipment

Maxinum &lectrical Ou$ut

I x 100% ON Cas€48 I(A3-0068-2 0

Steam TBrbiue Generator

NetEquipment

Minimun Elec'trisal OutP ut

lxTO% OFF Casell4 r(A3-0068.3 0
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4. PERFORMANCE

4.5 HEAT BALANCE DIAGRAM

Heat Balance Diagram of Steam Turbine

Refer to the drawing KA3-006S-1 Rev.O, KA3-0068-2 Rev.O and KA3-0068-3 Rev.0.
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