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L West County Project Toshiba
3 B&V Project 273176.9011 Nooter Ericksen
Y Estimated 3x1 Combined Cycle Performance
' Case Description West County
& EVAPORATIVE COCLER ON
2 N SUPPLEMENTAL FIRING OFF,
e Case # Case_1
ﬁ Revision # 4
1o Run Date 5/8/2006 11:41:28 AM
i Run Status OK
12 Run By /On cur36921 on TO38019
i3 Ambient Temperature 75F
! L{ Number of CTG/HRSG Units Operating 3
" CTG Model MHI501G
S CTG Fuel Natural Gas
7 CTG Load Level (percent of base load) 100.00%
& Iy HRSG Model Nooter/Eriksen
o 1 STG Model TOSHIBA 4X40.0
Jo STG Output
LI S$TG Throttle Conditions, psia/F
L STG Hot Reheat Conditions, psia/F
25 Condenser Pressure
Ltf New & Clean Performance per Block
| -
73
*4' 7 Number of CTG/HRSG Units Operating Per Block 3
C 27 Number of Blocks in Operation 1
.ok
{, 2 Gross CTG Output, kW (each)
- 4 Gross CTG Output, kW (total)
T %y Gross CTG Heat Rate, Btu/kwh (LHV)
33 Gross CTG Heal Rate, Btu/kwh (HHV)
i)l
::: é CTG Heat Input, MBtu/h (LHV) 6,884.4
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H CTG Heat Input, MBtu/h (HHV) . 7.8297
“z
2 Duct Burner Heat nput, MBiu/h {LHV) (each HRSG} 0.0
<
4\,{ Duct Burner Heat lnput, MBlu/h (HHV) (each HRSG) 0.0
It - Duct Burner Heat Input, MBtu/h {LHY) {total HRSG) 0.0
¢ Duct Burner Heat input, MBIu/h {HHV) (total HRSG) 0.0
7
¢ Gross STG Output, kW
G
/o Gross Block Output, kW™
/f Gross Cycle Heat Rate, Btu/kWh (LHV)
/ ?,, Gross Cycle Heat Rate, Btu/kWh (HHV)
13
/ 7 Auxiliary Power/Losses, kW (excludes Owner Procured transformer losses)
/ S’ New & Clean Performance For the Power Plant wio Guarantee Margins
Plant Heat Input, MBtu/h (LHVY {total) 6,884.4
Plant Heat Input, MBtu/h {HHV) 762097
Net Plant Qutput, kW 1,176,542.0
Net Plant Heat Rale, Btu/kwh (LHV) 58514
Net Plant Heat Rate, BtukWh (HHV) 6,484.8
Net Plant Efficiency (LHV) 58.31%
Net Plant Efficiency (HHV) 52.62%
Notes:
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¢ Combustion Turbine Generator
A Ambient Conditions
f? Barometric Pressure Pressure, psia 14.69
Y Dry Bulb Temperature, F 75
o Relative Humidity Ibm vapor / Ibm dry air 60.00%
A Wet Bulb Temperature, F 65.31
7 Humidity Ratio Ibm vapor / tbm dry air © 0.0111
& Inlet Air Augmentation
G Status EVAPORATIVE COOLER ON
;e Evaporation Rale Mass Flow, ib/h
H Evaporation Rate - GPM
12 Compressor Inlet Conditions
% Dry Bulb Temperature, F 66.85
i Relative Humidity % 92.26%
./.5-’ Wet Buib Temperature, F 65.30
/e Humidity Ratio Ibm vapor / ibm dry air 0.0131
17 Fuel Parameters
}8 { Fuel Flow ' " Mass Flow, ib/h
/4 2 Water Injection Mass Flow, Ib/h
26 Heat input HC MBtu/h, LHV 2294 .8 ’
’2{ Heat Input HC MBtu/h, HHV 2543.2
17 Fuel Type Natural Gas
;,? j Performance Basis Temperature Temperature, F >
/L(’ Rotor Alr Cooler (RAC)
7 )- Rotor Alr Cooler Duty Duty, Mbtu/h
24 48 Mass Flow Mass Flow, lb/h
27 To RAC From BFP Discharge Temperature, F
48 From RAC to HPEC Exit Temperature, F
;7“—/ Transition Gooling
g Transition Cooling Duty Duty, Mbtu/h
by Mass Flow : Mass Flow, Ib/h
%2 To Transilion Cooling from IPSH Pressure, psia
-;.77 Temperature, F
3‘f Transition Cooler Outlet Conditions Mass Flow, ib/h
;5" Temperature, F




{ Pressure, psia
P From Transition Cooling to RHT2 Mass Flow, lb/h
s Temperature, F
{/ Pressure, psia
g CT Exhaust Propertles .
¢ Mass Flow, lb/h
Z (Above Atmospheric) Pressure, in H20
& Temperature, F
_L/ Heat Recovery Steam Generator (per unit)
o HP Superheater #3 Steam Side Parameters
i 3 Outlet Mass Flow, Ibfh
72. @ Terminal Point Pressure, psia
/3 Temperature, F
Y = Enthalpy, Btu/ib
757 HP Steam to CTG Transition Cooling
Sk Mass Flow, Ib/h
/7 Pressure, psia
/3 Temperature, F
1.3’:; 7 HP Steam De-superheater Spray
EJ’ ze 4 Mass Flow, o/
By g / Pressure, psia
(24 Temperature, F
25 HP Evaporator Water Side Parameters
LY Inlet Mass Flow, b/h
e Pressure, psia
FE Temperature, F
7 ¥ Enthalpy, Btu/lb
25 5 Blowdown Mass Flow, lb/h
79 Pressure, psia
) Temperature, F
3 . Enthalpy, Btu/lb
)’Z HP Evaporator Steam Side Parameters
33 Outlet Mass Flow, ib/h
')i‘v,’,_ Pressure, psia
55

Temperature, F
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Enthalpy, Btu/lb

Rotor Air Cooler to HPEC Outlet

49 Mass Flow, Ib/h
Pressure, psia
Temperature, F
Enthalpy, Btu/lb
Subcooled Margin Temperature, F
P Economizer #1 Water Side Parameters
inlet Mass Flow, ib/h
Temperature, F
Enthalpy, Btu/lb
6 Duct Burner
Fuel Mass Flow, Ib/h
7 Reheat Steam at Reheater
Outlet - Mass Flow, Ib/h
(After NRV) Pressure, psia
Temperature, F
Enthalpy, Btu/tb
Reheater #4 Steam Side Parameters
47 Reheat Steam Desuperheater
Mass Flow, lb/h
Temperature, F
Enthalpy, Btu/lb
Transition Cooling Steam Return
To RHTZ Inlet Mass Flow, Ib/h
Pressure, psia
Temperature, F
Enthalpy, Btw/ib
9

Reheater #1 Steam Side Parameters

Infet
(after mixing in [P steam}

Mass Flow, Ib/h
Pressure, psia

Temperature, F
Enthalpy, Btu/lb

HP Steam to CTG Transition Cooling

After Desuperheater

Mass Flow, [b/h
Pressure, psia
Temperature, F




Enthalpy, Btu/ib

IP Steam to CTG Transition Cooling

Mass Flow, ib/h
Pressure, psia

Temperature, F
Enthalpy, Btu/lb

Mass Flow, Ib/h
Pressure, psia

Temperature, F
Enthalpy, Btu/lb

Mass Flow, Ib/h
Pressure, psia

Temperature, F
Enthalpy, Btu/ib

Mass Flow, Ib/h
Pressure, psia

Temperature, F
Enthalpy, Btu/lb

Mass Flow, Ib/h
Pressure, psia

Temperature, F
Enthalpy, Btu/lb

Mass Flow, Ib/h
Pressure, psia

Temperature, F
Enthalpy, Btuwib

52
Total CTG Transition Cooling Steam Supply
IP steam to Cold Reheat
1
Cold Reheat Steam from STG
10 @ Terminal Point
P Superheater #1 Steam Side Parameters
Qutlet
IP Evaporator Water Side Parameters
inlet
12 Blow down
Qutlet

Mass Flow; b/h

Mass Flow, Ib/h
Pressure, psia

Temperature, F
Enthalpy, Btu/lb

IPEC Outlet Flow to Fuel Gas Heater
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Inlet

Mass Flow, Ib/h
Temperature, F
Enthalpy, Btuflb

{P Economizer #1 Water Side Parameters
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13 inlet ~ Mass Flow, Ib/h
Temperature, F
Enthalpy, Btu/lb
LP Superheater #2 Steam Side Parameters
i4 Outlet Mass Flow, ib/h
{After NRV) Pressure, psia
Temperature, F
Enthalpy, Btu/lb
LP Evaporator Steam Side Parameters
Outlet Mass Flow, Ib/h
Pressure, psia
Temperature, F
Enthalpy, Btu/lb
LP Evaporator Water Side Parameters
Outlet Mass Flow, Ib/h
Pressure, psia
Temperature, F
Enthalpy, Btu/lb
15 Blow down Mass Flow, Ib/h
16 CONDENSATE HEATER
Waler to FWH from Econ #1 Mass Flow, ib/h
Temperature, F
Enthalpy, Btu/tb
17 Water to Econ #2 from FWH Mass Flow, {b/t
Temperature, F
Enthalpy, Biu/ib
18 Condensate to HRSG Mass Flow, Ib/h
{Before FG Heater) Temperature, &
Enthalpy, Btu/lb
19 Condensate to HRSG Mass Flow, Ib/h
(After FG Heater and Before LP Heater) Temperature, F
Enthalpy, Btu/lb
20 Condensate to HRSG

Mass Flow, Ib/h




{After LP Heater) Temperature, F
i Enthaipy, Btufib

3 21 Stack Exhaust Temperatura, F
; INotes:
&
g
-
,‘A Steam Turbine Generator (per unit)
i ‘Maip Steain @ Throttle Valve
Y 22 Inlet Mass Flow, lb/h
i " Pressure, psia
Temperature, F
_ Enthalpy, Btu/lb
“ Cold Reheat Steam (HP TRB Exhaust)
v 23 Mass Flow, lb/h
¢l HPT Exit Pressure, psia
71 Temperature, F
773 Enthalpy, Btu/lb
‘N Hot Reheat Steam @ Intercept Vaive
Iy 26 Inlet : Mass Flow, Ib/h
7 Pressure, psia
Temperature, F
- Enthalpy, Bluflb
intermediate Pressure Section . J
25 Sheil Mass Flow, Ib/h
Pressure, psia
Temperature, F
- - Enthalpy, Btu/lb
Law Pressure Section : ) J
28

LP Admission Steam #1 Mass Flow, Ib/h ]
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Pressure, psia
Temperature, F
Enthalpy, Biu/lb

271 Bowl Mass Flow, b/h
Pressure, psia
Temperature, F
Enthalpy, Btu/ib
28 Shell Mass Flow, Ib/h
Exhaust Pressure, psia
Pressure, in HgA
Temperature, F
ELEP Enthalpy, Btufib
UEEP Enthalpy, Biu/lb
Condenser/Cooling Tower
Condenser Water Side
29 Inlet Mass Flow, Ib/h
Temperature, F
Enthalpy, Btu/lb
30 Qutlet Mass Flow, Ib/h
Temperaturg, F
Enthalpy, Btu/lb
Heat Duty Heat Duty, Mbtu/h
Cooling Tower
Circulating Water from Tower Mass Flow, ib/h
Temperature, F
Enthalpy, Btu/ib
Circulating Water Return to Tower Mass Flow, Ib/h
Temperature, F
Enthalpy, Btu/lb
Boiler Feed Pumps
Number of Pumps Operating
31 Suction

Mass Fiow, ib/h
Volume Flow, gpm
Temperature, F
Enthalpy, Btu/lb




_{ 32 TOTAL Inner Stage Bleed {Total per HRSG) Mass Flow, Ib/h
& Volume Flow, gpm
3 Temperature, F
L/ Enthalpy, Btu/lb
¥ 33 Discharge Mass Flow, Ibfh
b Volume Flow, gpm
/~ Temperature, F
% Enthalpy, Btulo
/{ Condensate Pump
& 34 Suction Mass Flow, Ib/h
/i Volume Flow, gpm
/e Temperature, F
; 5 - Enthalpy, Btu/ib
,rc/ 35 Discharge Mass Flow, ib/h
/ ¢ Volume Flow, gpm
/’ & Temperature, F
7/ Enthalpy, Btuflb
/'f:’l/ Fuel Gas Heater
74 3% IP FW fo Fuel Gas Heat Exchanger Mass Flow, Ib/h
e {from IP EC exit) Temperature, F
£l Enthalpy, Btu/lb
72 37 Condensate from Fuel Gas Heat Exchanger Mass Flow, lb/h
h Temperature, F
2_'»( - Enthalpy, Btu/lb
25 Steam Bypass System Per Unit
2.6 4 HP Steam Bypass Spray Flow Mass Flow, ib/h
27 L Temperature, F
25 42 Final HP? Steam Bypassed Mass Flow, b/h
7 y to Cold Reheat Pressure, psia
; . Temperature, F
LY 43 HRH Bypass Spray Flow Mass Flow, Ib/h
%92 Temperature, F
2—‘5 44 Final Hot Reheat Bypassed Mass Flow, Ibth
Y 1o Condenser Pressure, psia
3 7] Temperature, F
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Enthalpy, Btu/lb

LP Steam Bypass Spray Flow

Mass Flow, Ib/h
Temperature, F

Final LP Steam Bypassed
to Condenser

Mass Flow, Ib/h
Pressure, psia
Temperature, F

Curtain Spray Flow
To Condenser

Mass Flow, 1b/h
Temperature, F

Hood Spray Flow
To Condenser

Mass Flow, Ib/h
Temperature, F




