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While GT PRO is the design program for combined cycles, GT MASTER
Is the corresponding simulation program for off-design calculations.

» Use GT MASTER to evaluate designs at various ambient conditions and loads.

> All GT MASTER hardware inputs has automatically been initialized based on the
design, which makes it possible to perform calculations by just changing a few parameters.

» Since GT MASTER hardware inputs are editable, the model may be fine tuned to match
an existing plant or vendor data.

» In combination with PEACE (Plant Engineering and Construction Estimator), GT MASTER
provides engineering details and cost estimation.

http://www.Thermoflow.ir




f GT MASTER

e GT MASTER 24.0 - CATFLOWZA\MYFILES\GTMAS.GTM - O
File View Edit Options Tools Window MNew Session  Control Loops  Excel Link  Compare Files  Scripts Help
Text Graphics FPEACE rultiple Transient Launch Fiun from Re-design | < Return to
Output COukput COukput Runz Analyziz TIME Eucel in GT PRO Inputs
Syztem | Gaz Turbine HRSG Steam Turbine Cooling Syztem E nvironiment (3 azifization [ezalination Mizcelaneous
Plant Summary | Summary Table | Stream Table | Gas Pressure Losszes | Exergy Analysiz | Motes | Messages | Annwal Model | Seript Summary | Scripk Details |

GT MASTER 24.0 Sehi

002-24-201514:37:53 file=CATFLOW 24N FILESNGTMAS GTH

Program revizion date; Mowvember 24, 2014

Plant Configuration: GT, HRSG, and condenging reheat ST

Steam Property Formulation: [FC-67

S5YSTEM SUMMARY

Power Dutput kW LHY Heat Rate BTU/KWh Elect. EFf. LHYX
@ gen. term. net @ gen. term. net @ gen. term. net
Gas Turbine(s) 169740 9427 36.20
Steam Turbine[z]) 98440
Plant Total 268180 262273 5966 6101 R7.19 55.93

PLANT EFFICIENCIES

PURPA efficiency CHP [Total] efficiency Power gen. eff. on Canadian Class 43
X X chargeable energy, X Heat Rate, BTU/kwWh
55.93 55.93 55.93 6620
GT fuel HHYALHY ratio = 11
DB fuel HHY ALHY ratio = 11
Total plant fuel HHY heat input / LHY heat input = 1.1
Fuel HHY chemical energy input [77F/25C) = 1770452 kBT hr 493131 BTU/=
Fuel LHY chemical energy input [77F/25C) = 1600063 kBTU hr 444452 BTU/z
Total energy input [chemical LHY + ext. addn.] = 1E00063 kBT hr 444462 BTU/=
Energy chargeable to power [93.0% LHY alt. bailer] = 1600063 kBTU hr 444452 BTU/z
GAS TURBINE PERFORMAMNCE - GE GT-7F.03 [Curve Fit DEM Data Model #391]
Grozs power Gross LHY Grozz LHY Heat Rate Exh. flow Exh. temp.
output, k'w efficiency, % BTU/KWh Ib/s F
per unit 169740 3620 9427 1001 1114
Total 169740 1001 -

http://www.Thermoflow.ir



f GT MASTER

At any time during the session the user can

o GT MASTER 24 press compute to activate the calculation.
File View Options Tools Window ey Session i Scripte  Help
: Flant 5T HRSG W at Cooli Erwi 5 asifi Deszal Recdesign
> nouks Eri?.:ria =T Inputs Process Process Eirgueitrs Silztlgr% r|j|'|vn3"r1ljtn u::tisérl1 | IH; g | COMPUTE
‘ Z ! . T A
; I [id pou know vou can estimate project cazhflow wzin Green tOpICS
iml:ent temperature F operation throughout the pear? are available for The user may go
k .
ﬁmb?entp All the main tOpiCS Click here to jurnp to 'Economics' tab to s=t Castilon| PEACE. licenses back to GT PRO to
mbient 1 . :
anbientd @F€ arranged only, and their redesign the plant
horizontally to inputs primarily It necessary.
steceoll nderline the fact AN impacts the cost
that, contrary to calculations.
design in GT PRO, I
numberg OFf-design in GT el Renes
i Master has no ==
Humber o
1y natural order of
editing the topics.
T == Hot Reheat
N
to HRSG
Methane
The input screens apply
graphical displays to ease the GE GT-7F.03
£ th {Curve Fit OEM Data Model #381)
use o € program. Gaz turbine Iu:uau:l‘Z
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f GT MASTER

File View Options Tools Window MNew Session  Control Loops  Excel Link  Cormpare Files  Scripts Help

inputs | Ciimra | 67 trouts o7 wmoune | ol L GEEE | ARER ) Wag ) Geno iy A | 0 a1 PRO | COMPUTE
4 Every entry box has been filled with a values from the
' design model. The user never has to fill an empty
Ambient temperature F . -
_ _ box. Instead the user edits just those that are of R only
Ambient preszure pEia .
. . ) concern to him. R & PEACE
Ambient relative humidity i

Ambient wet bulb temperature a1.5 F

Site cooling water temperature
Stop Valve

Confirm actual I
i iti Cold Rehest

Mumber operating GT/HRSG amblent Condltlons'

[1 in plant] —

Mumber operating ST

(1 in plant]

T B Hot Reheat

N —

to HRSG

Adjust gas turbine load
for part load calculations.
GE GT-TF.03

[Curwve Fit OEM Data Model #3891}

G az turbing load i

Methans

Simple cycle operation

http://www.Thermoflow.ir



f GT MASTER

File View Options Tools Wing

Each main topic holds a set of input tabs for sub topics related to the
main topic. E.g. highlighted main topic is ST Inputs. Sub-topics of the
4 ST Inputs are Steam Turbine Main Inputs, Stage Groups & Controls, etc.

Flant
Criteria

Main

Inputs GT Inputs

ST Inputs

ST HRSG
Process Process

Wl ater
Circuits

[ azifi
cation

[ezal
Inatiomn

Ervviran
ment

Cooling
System

Re-design
in GT PRO

3

Steam Turbine
Main Inputs

Stage Groups &
Controlz

Aumilianies &
Mizcelaneous

] Prezsure Set Points ] Exhauzt End Hardware]

5T Leaks ] Steam 5

Fenerator

stem ]

HFT inlet pressure control

kirirmurn preszure at stop valve

Thrattle control [one valve]

-# HPS3 desup. on

[0 e
Select the appropriate
steam turbine control
method.

Each sub-topic tab lets
the user set inputs for
that specific sub topic.

Stop valve

HPS3 ext T|10723  |F

HF/HFT dezuperheating

b aimumn temperature at stop walve

T

[~ ST equipped with over-fow bypass

P & T =et point
location

IBDth interstage & ST inlet ;I ~
Select the

appropriate
desuperheating
method for the
HRSG control.

Cold reheat

Hot reheat

F 3

RH3 eit T |- - - RH3 desup. on

Torie r

T set point

lecation

ST shutoff Mo

Desired reheat temperature [1069.3 |F

RH/ST desuperheating
IB:::th interztage & ST inlet

E

http://www.Thermoflow.ir



ff GT MASTER The user may summon the Help on both

B input and output screens. It will display
File Wiew Options Tools Window Mew Session Control Loops  Excel Link  Compare Files 5 the GT MASTER manual, and, if applylng
Main o T HRsG | HRSG | water | Cooling Current Topic (F1) or pressing F1
Inputs Criteria nputs MRS Process Inputs Process Circuits Spztem directly gO to the SeCtion re|ated to the
! highlighted input or output.
HR5G Main Inputs ] Hardware ] Temperature Set Points ] Azzumphions | Radiant Boiler | Mizcelaneous
Dt Burner Fuel Duct Burner A dgp——tR—r — =
IGag turbine fuel ;I IN':'t i plant ;I Im GT MASTER IS based On
hardware models with
. | editable size and
k odify Fuel . . .
dimensions. This allows
Mirirnurn 1P drum pressure psia Gas-side HRSG pressure drop corection factar the user to adJUSt values
Minirmum LP drurn pressure psia to matCh an eXIStIng

plant or a vendor’s data.

Since GT MASTER applies
hardware models the
heat balance calculations
will reflect any change in
the hardware.

Cost of the plant will also
be recalculated taking
the changes into account.

IPE ztearming control

HFE stearning contral
Prezzurze HPE -

Prezaunze IPE

!I

Blowdown percentage Blowdown percentage
Blowdown percentage _ B _ B

Freszh-air dilution Exhaust bypazs

Mo blovedown recovery - D b D b
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f GT MASTER

feel

GT MASTER 24.0 - CATFLOW2P\MYFILES\GTMAS.GTM

File Wiew Options Tools Window Mew Session Control Loops Excel Link  Compare Files  Scripts Help
M ain Plant GT Inouts | ST Inputs 5T HRSG HRSG W aker Coaling Ervviran [z azifi Deszal Re-design COMPUTE
Inputs Criteria R F Process |npLits Process Circuits Syghem etk cation ination in GT PRO
4
5
HRSG kain Inputs ] Hardware ] Temperature Set Pointz Azzumptions ] R adiant Boiler ] Mizcellaneous
Edit Heat Exchangers ‘ View HRSG tube plan ‘
Zone Zone Zone
10 9 g i b i 4 3 2 1 0
HFEZ2 HFE3 HFET HFSO HPS1 HFS2 HFS3 Path
Famst at
Heat Exchanger Hardware - HPS3 - g
oK
Tubing | Others 4
Fin-tube type Tube arangement Fin material Tube material Gazdwater flow sequence User-defined materials Ceree]
Solid fins _v| |staggered  ~| |TP 403 RARED | |Counterflow =] ——
Tube length &0 ft Tube outer diameter in ‘iew HPS3
Tranzverse width 2697 (i Tube Plan
1t of tube rows [longitudinal] 2 Qubeealiiciness in View HRSG
# of tubes per 1ow [ransverse) 108 I::’;E )
0.039 plan
9 rowE ? rdlipsz # of rows per water side flow pass 1 RolEkecs n
95 tubedrow | 96 hub{E! ongiucinal v pich. P 3B |n Fin spacing n
= Tranzverse bube pitch, Pt 2983 |in
\PE1 2 tube rows 1t of fing per inch
LPS Fl=3.75in
tEE Fin height (0378 Jin
DAB
0 LTE o e I Pt=2983n H tatal outside area it*2
wHTR o Q
° e 108 tubes per row Wiew derived quantities
K o2
G ° Segment width in
° Gas
Heat exchangers and (o) # of segments ]
° g Un-cut height/fin ha\ght
1} Ein
—
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f GT MASTER

7 GT MASTER 24.0 - CATFLOW2AMYFILES\GTMAS.GTM
File View Options Tools Window Mew Session  Control Loops  Excel Link  Compar

Common unit systems

Main Unit Selection _ b 1 British with Ib/s from around the world are Re desian | coMPUTE
Stearn Property Formulatig) L 2 British with kpph Supported by GT MASTER.
h Current Pxergy Reference & Method * 3 5l with K, kg/s ]

Wa e 45l with C, kg/'s Frocess Hot YW ater . Stack “Water Heat -
Sources & 5 Sl with C, t/h ions Pressing Compute will
Makeup v Set Pfeferences... & Metric Engineering activate the calculation
Before LTE [Fw Tank) | |Before LTE (P Tank) w| |HP feedpune S— — engine and (after
Cond. Hotwell convergence) display

- the outputs from the

: calculation.
Also the steam property formulation may be
selected.
Available formulations: D4 peaging saurce .
LI
Thermoflow Proprietary (STQUIK) — i = J
IFC-67 (previous ASME standard from 1967) ©
IAPWS-IF97 (current ASME standard from 1997) B
i
[dy mawimumm pressure setpoint ﬁ _n _ﬂ
55 |psia
DAy minirum preszsure setpoint & M
55 paia
- LTE - [y configuration
to stadk ,\/\/ Gas '
% |ntegral DASLPE
~ AR AR
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f GT MASTER

) Output is displayed in three groups: Text (text and tables of
File Visw—bdw—aptians_Tocls  Window New thermodynamic results and hardware), Graphics (graphical
display of same), and PEACE (spec sheets, cost breakdown,

Rlutp COukput Cutp . . .
economic projections).

Runz
v

System

HRSG
Plant Summary | Surmmary Table

GT MASTER 24.0 Seti
003-01-201513:35:40 file=C:ATFLOW 2445
Program rewizion date: Movember 24, 2014
Flant Configuration: GT, HRSG, and conde
Steam Property Formulation: IFC-67

eturn to

Gaz Turbine oo == TR — — T z

eam Table |  Gasz Pressure Losses

| m—

| Exergy Analyziz | Motes | Messages | Annual Model | Script Sur

At any time the
user can go back
to edit the inputs.

Each topic holds a large number of tabs each
describing part of the plant results.

SYSTEM SUMMARY

Power Output kw LHY Heat Rate BTU/KWh Elect. EFf. LHVX
@ gen. term. net @ gen. term. net @ gen. term. net
Gas Turbine[s] 169740 9427 3620
Steam Turbine(s] 98440
Plant Total 268180 262273 H966 6101 h7.19 hbH 93

Text display of the outputs is
PLANT EFFICIENCIES organized in a way to give the
PURPA efficiency CHP [T otal] efficiency Power gen b th d . d
- - chargeable | USET DOth @ good overview an
55.93 55.93 5594 detailed information about the
plant performance.
GT fuel HHW/LHY ratio = 1.11
DB fuel HHWLHY ratio = 1.11 Plant Summary will give the
Taotal plant fuel HHY heat input / LHY heat input = 1.1 -
Fuel HHY chemical energy input [77F/28C) = 1770452 KETU/h main plant data’ W_her_eas the
Fuel LHV chemical energy input [77F/25C] = 1600063 eTum Subsequent tabs will display
Total energy input [chemical LHY + ewt. addn.] = 1600053 KETUA more detailed information.
Energy chargeable to power [93.0% LHY alt. bailer] = 1600063 kBTU . h [FFFoe [TTO7
GAS TURBIME PERFORMAMNCE - GE GT-7F.03 [Curve Fit OEM Data Model #391)
Grozs power Grosz LHY Grozz LHY Heat Rate Exh. flow Exh. temp.
output, kK'w efficiency, % BTU/KwWh Ib/s F
per unit 169740 36.20 9427 1001 1114
Total 169740 1001 -

http://www.Thermoflow.ir




f GT MASTER

Multiple runs may be performed applying the

File Wiew Edit Options Tools Window
Text Graphics rultiple
Output

TIME

Eucel

Thermoflow Macro for studies of parameter variations.
Trakeres
Analyziz

in GT PRO

< Return to
Inputs

System Gaz Steam Turbine Cooling Syztem E nvironiment (3 azifization [ezalination Mizcelaneous
Stearn Cycle Summary IQHSE Hardwarg | HRSG Gas Summary | Duct Bumer Fuel | %/ ater wall

HRSG Hardware — 1. HP53 2. RH3 3. HPS1 4. RH1 5. HPSD 6. HPB1 7. IP52 8. HPE3 9. LPS =~
Gas zone / path [0#2 /0 [242] [3/40] [4 /2] [B42] [641] [7 /2] [8/0]
Tubing S ol Cmasnbasl L Caasmbnal L Serated fing | Semated fing | Semated fing | Serated fing | Semated fing | Serated fing
Tube arrangement Stag Th iS table W| | | Staggered Staggered Staggered Staggered Staggered Staggered
Fin material. TH g ive the user an TPR409 TPR409 Cs Cs Cs Cs
Tube material . T22 T22 C5 C5 CS C5
Gazdwater flow zequence [D=counter, 1=parallel flow) overview Of a" ] ] ] ] ] ]
1. Humber of tube raws [longitudinal] HX in the HRSG 4 B 1 1 B 1
2. Mumber of tubes per row [transverse) 1 by S h OWi ng th e a0 108 95 108 96 a0 |
3. Mumber of rows per water zide flow pass 2 1 11 1 1 1
4. Longitudinal row pitch [in] 3 HX hardware a 375 42419 375 42419 a
B, Gas path ransverse width [f] 2¢ iInformation side 26.97 26.97 26.97 26.97 26.97 26.97
E. Tube length [ft] f by side. 5] 5] 5] 5] E0 5]
7. Tube outer diameter [in] 1t = = 2 15 15 15 15 2
8. Tube wall thickness [in] 0134 0105 0 0105 0134 0134 0.083 0134 0105
9. Fin height [in] 0375 ns ns ns ns 0625 ns 0E25 ns
10. Fin spacing [in] 0108 0230z 0.2857 05827 01472 01124 2189 n1139a 01152
11. Fin thickness [in] 0.039 0.039 n.oz9 0.039 0.039 0.039 0.039 0039 n.o3a
12, Mumber of fing per inch £.898 3715 3393 1.609 h.371 .06 0.4549 B.297 E.486
13. Serrated fin zegment width [in] 1] 01563 01563 01563 01563 01563 01563 01563 01563
14. Hurber of serrated fin segrments 0 42 12106 421 1210 1260 1210 1266 421
18, Un-zenated height / fin height nz nz nz nz nz nz nz nz nz
16. Fin thermal conductivity (8 500 F (260 C] [BT U hr-ft-F] 151 15.1 151 151 151 27 27 27 27
17. Fin thermal conductivity slope [BTL Ahr-ft-F72) 0.0024 0.0024 00024 0.0024 0.0024 -0.008 -0.008 -0.008 -0.003
18. Tube thermal conductivity & 500 F (260 C] [BTU /hr-ft-F] 156 15.6 156 213 213 27 27 27 27
19, Tube thermal conductivity slope [BTLU he-ft-F72) 0.omy 0.omvy nomsy -0.0035 -0.0035 -0.008 -0.008 -0.008 -0.003
20. Heat exchanger effectiveneszs adjustment factor 1 1 1 1 1 1 1 1 1
1. Paszz inlet & exit DP [0=1 vel. head, 1=180 deg. bend) 1] 1] 1] 1] 1] 1] 1] 1] 1]
22 W ater/steam side fouling factor [h-it™2-F/BTU) h.0E-04 h.0E-04 h.0E-04 h.0E-04 h.0E-04 h.0E-04 h.0E-04 h.0E-04 h.0E-04
23. Gas side fouling factor [h-™2-F/BTI] 1.0E-03 1.0E-03 1.0E-03 1.0E-03 1.0E-03 1.0E-03 1.0E-03 1.0E-03 1.0E-03
24. Gaz zide convective h.t.c. adjustment factor 1 1 1 1 1 1 1 1 1
« | -]

http://www.Thermoflow.ir



f GT MASTER
£ GT MASTER 24.0 - CATFLOW24\MYFILES\GTMAS.GTM - O

File Wiew Edit Options Tools Window MNew Session Control Loops Excel Link  Compare Files  Scripts Help

< Return to
Inputs

Re-design
in GT PRO

Fiun from
Eucel

Transient
Analyziz

rultiple
Runz

Text
Output

Graphics
Cutput

[ezalination Mizcellaneous

(3 azifization

Ewergy Charts

Syztem Gas Turbine HRSG Steam T urbing Cooling Spstem Energy Charts

Plant Summary | Cpcle Flow Schematic | Plant Energy Balance | Plant Exergy Flowe | Auxiliaries | Comprehenzive HE Diagram
GT MASTER 24.0 Seti Ambient
Gross Power 268180 kw 147 P
Net Power 262273 kW 59T
Aux. & Losses 5908 KW 60% RH
LHY Gross Heat Rate 5565 BTU/KWhH
LHY Met Heat Rate 6101 BTU/KWh
LHY Gross Electric Eff. 57.19 %
LHY Met Electric Eff. 55.93 % - .
Fuel LHV Input 1s000e3 k2] Main d Isplays Stap Valve 08440 kKW
Fuel HHV Input 1775452 kB g
MNet Process Heat 0 kKBTWh the main plant
output. Details
0.7 p
can be found on I 90.09 T
4576 p 153.5 M
the subsequent 7107 T ok 0.9269 x
110.1 M
tabs.
8.95p
EET2T
15 M
147 p T T Hot Reheat
1973 T
1000.8 E
—
to HRSG
Meth r
20680 ot
¥ 1800063 kBTU/h LHV om0
LPB IPE HPB 0% RH
55 p 45811 p 1890.5 p 14.55 p
287AT 45685 T 827r9T BT
21.56 M 20.64 M 115.1 M 979.9 M
3828 T 5359 T BETET 1513 p
6129 p 35T AT4 5T B458 T 1114 T
o094 T 1000.8 M
153.9 M GE GT-TF.03
[Curve Fit OEM Data Model #391)
& 100% load
p[p=ia] T[F] M [le/=], Steam Properties: IFC-57 169740 KW

http://www.Thermoflow.ir



f GT MASTER

ey GT MASTER 24.0 - CATFLOWZA\MYFILES\GTMAS.GTM - B
File Wiew Edit Options Tools Window MNew Session Control Loops Excel Link  Compare Files  Scripts Help
Text Graphics FPEACE rultiple Transient Launch Fiun from Re-design | < Return to
Output Cutput COukput Runz Analyziz TIME Eucel in GT PRO Inputs
Sughem Gas Turbine HRSG Steam Turbing | Cooling System | Energy Charts Ewergy Charts (3 azifization [ezalination Mizcellaneous
Cooling System Schematic | Cell Schematic | T-0 Diagram | Paychrometric chart |

tPC:T MASTER 24.0 S=ti

Cooling System

Details of the
plant COOling Exhaust steamn

07p
system. 5009 T

1024.6 h
1535 m

9

01582 m

Duty = 143533 BTU /5

Hat Chw
il
83265 m
o
59T
O\ A265 m Cold Chwf
2 Cwf Pumps
G723k
5906 p
00T
1537 m = toHRSG
i:-: B1.29p
1824 kM 90,99 T
1537 m

plp=ia). T[F]. m[lb/z]. Steam Properties: IFC-67
003-01-2015 133855 file=CATFLOWZ24\MYFILESNG TMAS . GTM

Click to view Condenszer Table

http://www.Thermoflow.ir



f GT MASTER

PEACE/GT MASTER 24.0 - Project Output [CATFLOWZ2A\MYFILES\GTMAS.GTM] - O

File Edit View CostModifiers Help

Preliminary Engineering Financial Heat Balance

ent [ata | Cost Repaort | Cazh Flow | Graphics | Text |
Plant T Package | HRS5G Package | 5T Package Coaling System Piping Purmps (5 azification Cazh Flaow

Elevation View | F| Schematics showing the main components in the plant are selected through a

mmumlz.m Schematics List. Examples are: Site Plan, Gas turbine, HRSG (as shown), Steam |-
| turbine, Condensers, Cooling towers and pumps.

A rFy
Displayed is the Boiler drums !
1 elevation view of i —
and deaerator - Stack
the HRSG. |

= x
= L. i F
Transition from s
] gas turbine Vi Tube
B bundles
E G
D Ei=:
E \é
i ¥ S
HRSG main f E=
g o _L 1 x
E dimensions [ | 3+
—— 4 ——w————— ¢ ———— w4 ————aE M I
A B L in} E F G H I - S
F [Drimg
3435# - 4300 d 4158 11284 131 & T1dt 18314

%]
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f GT MASTER

PEACE/GT MASTER 24.0 - Project QOutput [CATFLOWZ24\MYFILES\GTMAS.GTM] = =
File Edit View CostModifiers Help
Preliminary Engineering Financial Heat Balance
Schematics Equipment Data | Cost Repaort | Cazh Flow | Graphics | Text |
Plant Gas Turbine HRSG Cooling System G azification Dezalination Mizcelansous

Steam Turbine

Estimated Steam Turbine Data =

Humber of Units . 1

Each tab represents a major part

1. Steam Turbine Description of the power plant. Selected for
Nameplate Capacily display is the steam turbine. 1143 | A
Power Factor na
Steam Turbine Type The tables W|” dISplay detailed Condenzing, Aeheat
Mameplate Throttle Pressure . f t b t . d . ht 1890 | pzia
Mameplate Throttle Temperature Information about siZes an Welg 1070 | F
Nameplate Thiottle Massflow of the selected element or group 1151 [ Ib/s
Eshaust End Type of elements of the plant. Auial
Murnber of LPT Exhaust Annuli 1
Last Stage Bucket Length AT iR
Last Stage Fitch Diameter 93117 |in
Murnber of Partz 1
Mumber of Auto-Extraction Portz 0

2. Eztimated Weights, Dimensions & Cost
Steam Turbine Length 3290
Steam Turbine 'width 14.7 [ |
Steam Turbine ‘weight 308,300 | b
Generator Length [Including E sciter) 32T\
Generatar Wwidth 11.2|f
Generator wWeight E.700 (b
Qwerall 5T and Generator Length EE.E |t
Owerall 5T and Generator Width 14.7 | ft
Owerall 5T and Generator WwWeight B55,500 (b

http://www.Thermoflow.ir



f GT MASTER

PEACE/GT MASTER 24.0 Cash Flow wiill te_II the user how the economy 5
: — - throughout the lifetime of the plant will be.
File Edit View CostModifiers Help
Preliminary Engineering Financial Heat Balance
Schematics Equipment Data | Cozt Report | Cazh Flow | Graphics | Text |
[ Soft & Mizcellaneous Costs T G azification Plant T Dezalination Plant T CO2 Capture Plant |
[ techanical T Electrical Aszembly & YWirng T Buildings T Engineering & Plant Startup r
Project Cozt Surnmary T T Other Equiprment T Civil B
Item Cost Unit Cost | Quantity Ref. Cost Est. Cost | |
| Specialized Equipment [U5D] 92.447.000( 97.069.000
1. Gas Turbine Package 36.453.000 1 36,453,000 | 38.276.000
. : Each tab represents a
Cormbuztion Turbine Genzet 33,700,000 -
Inlet Filter/Silencer System [w/ elements) part Of the tOtal cost Of included Refe rence cost Is the
Evaparative Coaling 5ystem the power p|ant_ CQSt at a refe renC-e us
Inlet Fogging System _ _ Site, whereas Estimated
E:-:haL.Jst Stack/Silencer SysteW Selected for d|3p|ay is . cost is the cost at the
Electrical/Contral/Instrumentation Package the S eCiaI ized included .
Gas Fuel Package . P included actual site.
Liquid Fuel Package ECI ul p ment.
Fuel Heating Package . )
Steam Injection Package The tables WI” dISpIay
W ater [njection Package detailed information 393,950
Startlng. FPackage . _ about equipment and !ncluded
Lube Oil Package w/ main, ausiliary & emergency pump included
Compreszor YW ater Wash Spstem Iabor cost. included
High “altage Generatar .
Approsimate shipping to typical LS site PrO_] eCt _COSt Su m mary 2,359,000
2. Steam Turbine Package tab is displaying the 23.346.000] 1 23.346.000 | 24.513.000
;“'b"‘e total cost of the power i”'::ujej
eneratar Include
Exhaust System plant' included
Electrical/Contral/Instrumentation Package included
Lube Oil Package w/ main, ausiliary & emergency pump included
High Yoltage Generator
Approximate shipping to tppical US site included
3. Heat Recovery Boiler 19,183,000 1 19.183.000| 20.142.000 ﬂ

Mate: Totals may not tally due to round-off.

Currency conversion: 1 USD per US Daollar

http://www.Thermoflow.ir




f GT MASTER
Thermoflow Macro enables the user to perform

series of calculations in an easy and fast way.
File Edit Options

— Casze Specification
Number of macro cases IF'en:entage of design fuel heat input [LHY] ;I
. . 100 4 1
Select lnputs Walues may be entered directly an grid e e numl:uer Update table v/ current
ghown below, or uzing the range entries to 2 Inputs
. ta (100 4 (@ case number |2
Edit Inputs thie right.
Lipjt | Bage-Emee—tEarrert—t et Errd—rmasemdl La3e 5
Compute Percentage of design fuel heat input E: 100 a0 a0 70 B0

Tex

Part load calculations
“1 with constant ambient

conditions.
GT —
OUTEUT Caze Specification
Mumnber of macro cases IF'en:entage of dezign fuel heat input [LHY LI
-5
| nputs to Vary in Waluez may be entered directly on grid ey (e z Elee numl:uer
ghown below, or uzing the range entries to 2
the macro may be the right. ko 4 @ case numl:uer
SeIeCte_d from an dnit |Base Case |Cazel |Case? |Case3d [Cased |[Cazebh
extensive list of Percentage of design fuel heat input [LHY] | % 100 100 100 100 100 100
inputs available Site coaling water terperature F 59 45 a0 55 G0 B5
from GT MASTER.
Full load calculations with varying
site cooling water temperature.
MACRO 24.0 il

Copyright [] 1339 - 2014, Thermoflow [nhe.
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f GT MASTER
H ThermoflowMal pjant Summary and the subsequent 7 -
e EE s tables display fixed lists of output data.
HEI'E'IL:E{"EET General - 4 GWE General - B General - 7 @enera 33 General - 9 General - 10
Cozt Repart /I/Mﬁ E quiprnent | Cozt Breakdownz b acro Inputs General - 1 General - 2 General - 3
Select Inputs ”
_ ; Steam Turbine | Ee T s | el | Any of the general tabs allows the
Edit Inputs Right-zlick a colunn ta summan detailz far that caze. user to deﬁne Wthh data (OUtpUtS
Left-click any 'Meszages' for details.
Comout — — — — as well as inputs) to display in that
ompute ant Summary nit aze Laze ase ase -£:
Computation Fesult Meszages k. k. k. ] SpeCIfIC table-
Text Output Ambient pressure psia 147 147 147 111 All tables can be exported to Excel
Ambient temperature F a9 A9 a9 ] . c
2% Flots Ambient 12lative humidiy % m m = ;| directly or saved as a .CSV file for
MHurnber BailerST unitz in plant 1 1] o Iater |0ad Into EXCG'.
GT MASTER Plant grozs output kM 3R0032 31 | File Edit Options
Plart net autput ki 232389 £l
Plant arozs heat rate [LHY] BTUAMWH 7918 f=
Plant net heat rate [LHY] BTU AN | 8325 a3
Plant gross elec eff [LHY) 4 43.09 43 42:‘""""""""'"""""""""""""""""'E
Plant net eles eff [LHY) % 40.99 4 - § 1
1.5, PURPA eff [LHY] 4 40.99 41 g 41 E_ _______ R R ﬁ _________ I E
CHF Tatal eff [LHY] 4 40.99 41 oy - 3
Plart arazs heat rate [HHY] BTUAMWH (8189 a1 é g g
Plant net heat rate [HHY] BTUAM R | BE039 86 < 10 ! 3
Plart gross elec eff [HHY) % 41,67 4 E - 3
Plarit net elec eff [HHY] 4 39.64 35 ; § §
1.5, PURPA eff [HHY] 4 39.64 35 > 39 ;— i
CHF Tatal eff [HHY) 4 39.64 = = - ]
Plart total fuel input [LHY EBTU e 2772082 24 E § ; =
Plart tatal fuel input (HHY] kBTU/r | 286E736 25 5 38 - J Plots can be created.
_U(\ MACGRO 24.0 : . | As an example Plant
Copysiakt ie] 1999 . 9014 Thareaaflou L ?46“II““IS|[]I“m”:ﬁ|[]“”m”]"|[] net eff vs. GT |Oad_
Basdq FOI each case GT MASTER Percentage of design fuel heat mput (LHV) [%0]
L2t gutput can be displayed.
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f GT MASTER

Please contact Thermoflow for further
Information.

THERMOFLOW, INC.

2 Willow St., STE. 100
Southborough MA 01745
USA

Tel: +1-508-303-5033
Fax: +1-508-303-5022

E-malil: info@thermoflow.com
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