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GT PRO is a highly automated system design tool — a heat balance
program specifically intended for design of gas turbine combined
cycle power plants and cogeneration systems.

» Use GT PRO to explore and design combined cycles, cogeneration systems,
and simple cycle gas turbine power plants.

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

» GT PRO performs design-point calculations only — use GT MASTER for
simulations of part loads or other off-design conditions.

http://www.Thermoflow.ir/




 cT PRO

What is PEACE?

PEACE is Thermoflow’s Plant Engineering And Cost Estimator, an
additional tool that works in conjunction with Thermoflow’s heat balance
design and simulation programs.

What does PEACE add to GT PRO?

» PEACE brings regional costs, engineering details, and concerns beyond
the heat balance performance into a comprehensive description of the plant.

» PEACE provides graphic and tabular information about size, weight,
and cost of plant equipment.

» PEACE produces a detailed total plant cost estimate.

» PEACE provides a simple pro forma financial projection to estimate
cash flows, return on investment, and break-even power cost.

» PEACE can be used to impose more detailed hardware effects upon
heat balance simulations, particularly piping and pump hardware details.

http://www.Thermoflow.ir/



 cT PRO

Inputs — General Arrangement
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File View Options Window Excel Link Compare Files Help

] Site ] Calculation ] b ain Steam ]

Mizcelaneous
- Options Fiping Lozzes
New Seszion

Azzumptions

Regional Cozts

Site

Characteristics

efurn pressure

eturn temperaturn

Buildings

EOUICE pressune

ource temperature

zake returh pressure
nzate return temperature

nzate return percentage

M otes ]

a0 ia
| F
EZ psia
180 F
100 X
50 psia
| F

Change Cycle A
Type

Site cooling water temperature

Cooling Systern ) ' :
Pt e ] Site allowable cooling water temperature rize

StatDesion || The Navigator column displays the major input
PlantCrteria || topics. Topics in GT PRO are arranged

T selection || vertically, and follow a hierarchy, progressing

BT Uit from top to bottom. Selections made in an

STHRSE || upper (earlier) topic will condition the selections
HRSGIneuts | gvailable in lower (later) topics.
Water Circuits . T
HRSG Layout

Tabs are used as necessary to subdivide
r | topics; green tabs include PEACE inputs

M Diigtrict heating swstem bpe

ST Iipis Cooling system type
Environment Once H'Ifl:ll.ll:lh OpEN loop water co aling _
Other PEACE * : - - — :

T Eooromios | Every entry box has been initialized with a
Gasfication reasonable value. You never have to fill an
Desalination empty box. Instead you ed_it just those that
. are of concern to you, trusting the others to

k .
ompee have been logically selected.
Text Output

FEACE Output 0. Mare

kultiple D ezigns
Qff Design
FuII_I,I-FIn_a:-:iI::Ie

t ethodalagy

Guidance

|-}

T

CW in

+

+ Condensate

v

CW out

f* 1. Uzer's thermaodynamic azsumptions presvail over automatic hardware / engineering results

Prezs F1 for help

=1
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ff o7 PRO The program opens to the New Session topic

E ST T T T rau T T T LA T e T T TN TT TR T

File View Options Window Excellink Comparg Select to begin a new design or to revise an existing one.

]

. Mew Design E xizting File Mode
MHew Sesszion
{* {Setup wizard & start vizual desigré ™ File list &
Start Design ™ Setup wizard & start classic design _ {*
Plart Criteria © Plant Design Expert Mozt recent file - GTPRO.GTP
T selkction |1 ¢ Standard defaults
GT Inputzs
CTHRASE Approximate Plant Output Cost / Efficiency Balance Prirmary Gaz Turbine Fuel
—_— i~ f* [v Set automatically bazed on approximate plant output CH4 -
E==T Up ta 15 Mw 50 to 200 M/ ~|
= . i i i i
Water Cirauits 10to S0 MW Above 200 MW E e Sulphur weight % = 0
HRSG Lapout General Plant Configuration
"  GT Onl Left sketch is for illustration anly.
M - d Steam tL_Jr_I:uine may have bleeds
2l IS T RS onlp fno 5T) Steam Turbine ::gpacuc:gltté?r;%uﬂtl:‘aig heat
g " &T,HRSG, and non-condensing 5T
E nvironment . . g Cond exchanger sequence may be
' GT.HRSG, and condensi sielzeh BT ondenser modified. Various process
Other PEACE S AT = @— streams may be establizhed from
ErEmanies " GT.HRSG, and condenzing reheat 5T 4 5T and/or HRSG.
[Gazification
Dezalination [ Include gasification [IGCC) Hp |lip
Compute r
[ Include post-combustion CO2 capture n
Teut Output . -
m [~ Use combustion engines instead of turbines He Make selections in each of the
PEACE Output Dl nehonlysien Gas Turbine panels at Ief'F. These inform
o D [None =] the Setup Wizard used to
ultiple Designs e e 1. .
T oi oo (| Methodaloa initialize many of the inputs.
2 * 1. Uzer's themodynamic assumptions prevail over automatic hardware / engineening results
Fully-Flesible
Desiqn i D leads cmen Mo coen .-\..I e 2T DDI’l ok bmr Ao nn.—unnnnu.—. rmm II-.-\. —re .-\..I e 2T l\..l.l‘\.E"TED

M Click on Start Design to continue.

Presz F1 for help

| 1=
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 cT PRO

At the Start Design topic...

g OT FIND 230 - C AT COW W TILE S I TP TF
File View Options Window Excel Link CompareFiles Help
- Vizual Method ] c . . .
—— Refine the plant configuration by selecting the

Start Design

Plart Criteria

GT Selection

GT Inputs
ST-HRSG

HRSG [nputs

W ater Circuits

HRSG Layout

Cooling System

5T Inputs

Erviranment

Other PEACE

Econoniicz
(3 azification

D ezalination
Compute

Text Output

Graphics Clutput

PEACE Olutput

Fultiple Dezsigns

ff Drezign

Fuillp-Flexible
Deszign

=1 =

Mumber of HR5G Evaporator Pressures

CAP 2P 3P 4P

Lawwest Pressure Evaporator

[ iz connected ta steam turbine

[v feeds the deaerator

[ feeds bath process and deaerator

Cycle Type Optiong

|P connected to 5T
IP not connected to ST

~

number of pressures at which your HRSG wiill
produce steam, and indicating how that steam
will be used.

o)

Condenser

----- >

Click any other topic to move on.

Edit entries in any order you
choose, then click Compute.

The internal hierarchy for order of
the inputs (top to bottom) will
intervene only as necessary for
consistency.

o
,
>

()

=

Guidance

Preszs F1 for help
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 cT PRO

At the Plant Criteria topic...
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File View Options Window Excel Link Compare Files Help

\
] . Calculation b ain Steam Mizcelaneous et ef] (B Si T Change Cycle
- Site Options Fiping Lozzes Azzumptions Fzaiarel Loss Characteristics B el stz Type
Mew Seszsion
Start D esign Ambient ternperature F Makeup water source pressure Gl psia
- . Show ASHRAE M akeup water source temperature 53 F
Plant Criteria Altitude 1] t Climate Data
GT Selection Ambient pressure 14.7 paia Process: condensate return pressure 50 psia
180
GT Inputs Ambiert relative humidity &0 5 oot Flant Cera Process: condensate return temperature = F
4
ST-HRSG Ambient wet bulb temperature 51 40 F Data on green Frocess condensate return percentage
HRSG Inputs FEACE Tabs 57 Process water return pressure 50 pzia
‘wiater Circuits Line frequency (7 B0Hz @ BlHz Process water return temperature 53 F
_ HRSG Layout |11 o g water emperature | OT the several Tabs within this topic, the Site
_ Cooling System ||| . Slowabie conling water tery_t@D 1S OF greatest importance to the thermal design.
5T Inputs Coaoling system ype ‘
Ervdronment Once through open loop 3
W ater coaling with mechanical draft cooling tower
M Water coaling with wet-dry mechanical coaling tower Water Box
E conomicz W atar cooling with natural draft cooling towar -
= Water cooling with diy coaling tower
Giasification D_r_'.-' air cooled cnndensgr _
Desalination .-’-'-.!r cooled condenszer w!th air pr_eu:u:u:uled_ _
Air cooled condenger with continuous air saturation
Air cooled wet suface condenzer
Compute Direct contact condenzer with dry CT [Heller Sypstern)
Mo condenger, ST exhausts to process
Text Output
M Diigtrict heating swstem bpe T ‘
PEACE Dutput N i CW out
————— I:I NDHE ﬂ 'ﬂ'r in + Condensate
kultiple D ezigns
0 Design t ethodalagy
Fully-Flesible f* 1. Uzer's thermaodynamic azsumptions presvail over automatic hardware / engineering results

Dezign ——
"l select the cooling system type of your choice. —j

The figure illustrates and confirms your selection.
=] Ko,

http://www.Thermoflow.ir/




T PRO

ER

Visiting the Regional Costs tab...

OT PRO 230 - CRITOOW A NY FICES O TPRUIGTF

File View Options

Window  Excel Link Compare Files

Help

_J

Hew Session

Start Design
Plant Criteria
GT Selection
GT Inputs
ST-HRSG
HRSG [nputs
Wiater Circuits
HRSG Lapout
Coaling System
ST Inputs
Environment
Other PEACE
Economics
G asification

Deszalination
Compute

Test Dutput
Graphics Output
FEACE Output

Qff Dezsign

Fuillp-Flexible
[Deszign

kultiple Designs

Site Calculation b ain Steam
Optionz Piping Lozses
Method
f* Simplified (" Detailed |

Mizcelaneous Regional
Azzumptions Costs

Buildingsz

Maotes ]

Change Cycle
Type

Select region most representative of the project site

Cost Multipliers

El-within Urnited States
----- Alabama

----- Arizona

----- Arkanzas

----- Califorria

----- Colorado

----- Connecticut

----- Delaware

----- District of Colurnbia
----- Florida

----- Georgia

----- Havaaii

----- b arpland
----- M azzachusetts
----- ichigan

~

Specialized eguipment
Other eguipment
Commodity

Labor

Actual Suggested
tos | [1os |
nos | 1oE |
os | 10E |
125 | [1.384 | & Unioniates

" Mon-union rates

Copy suggested walues to actual multiplers

Currency
Currency symbal

Mumber of curency unitz per US0

C  ITICh]

----- Minneszota
----- Mizzizzippi
----- Mizzoun

< 1=

Click on any of the domestic (US) or international locations
to view and then initialize values for Cost Multipliers, which

F condition the GT PRO / PEACE cost estimation relative

to the reference, generic US cost estimate.

http://www.Thermoflow.ir/




 cT PRO

At the GT Selection topic ...

i
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File View Options Window Excel Link Compare Files Help

|

New Seszion

Start Design
Plant Criteria
GT Selection
GT Inputs
ST-HRSG
HRSG [nputs
Water Circuits
HRSG Layout
Cooling System
ST Inputs
Ervironmernt
Other PEACE
Economics
[ azific:ation

Dezalination

Compute

Text Output
Graphics Output

PEACE Dutput

<1 15

. 1 [ Single shaft GTAST configuiation Diu;l o k_nu:uw that if pou cannot _fir'u:l a particular engine;
blumzer @ g Ltk : . -» itz nominal power may be outzide the power range zet below

_ i P Select a gas turbine from over 285 available engines,
1zpla = - . o ar
Q ¥ including all major vendors. o

Engine Selection Filter
Show engines rated fru:um Mywie Up tu:- ke v Shaw new specs anly
Sort b [ Show B0 Hz engines _ ) ) o
i . ence price for basic genset with included
* Manufacturer  © Smallest to largest power  © Largest to smallest power (O ID# I Show B Hz engines ances, excluding stack. Itis not a cost
[~ Show ather name(s] far & Simple Cycle plant.
ID  Manufacturer & Model Shaftz = RPM PR TIT | TET AirFlow GenPower LHY HR LHY Eff | Price= ﬂ
F F Ibis Kwe BTU/KWh % MM
231 GE10 1 11000 | 156 | 1970 | 897 104 11250 10365 KN B.E
150 GE10 2 11000 | 156 | 1970 | 900 104 11700 10EES 320 5.4 J
1 GE 5371PA 1 5100 | 100 1765 905 272 26555 11300 2819 10.8
523 GE GT-6B.03 [==] 1 5160 | 127 - 1004 316 435EE 10243 333 1E.7
513 GE GT-6B.03 1 5160 | 127 | 2100 1004 36 43715 10115 337 1E.7
514 GE GT-6B.03 1 5160 | 127 | 2100 | 10086 316 44220 10055 3319 1.4
520 GE GT-6F.03 1 5100 | 161 | 2400 @ 1098 465 20E50 9335 363 308
512 GE GT-7E.03 1 3600 128 2100 0 1015 E3E 83230 10025 34.0 274
201 GE GT-7F.03 1 3600 | 1565 2420 0 1107 330 174560 9285 368 337
19 | GE-CI_TC 00 xx 1 P Ty 14 ann 174=cn o I8 137
135 6H Tabulated ratings are at ISO conditions, with no 37.2 138
719 BB inlet or exhaust pressure losses. Notes in the Guidance 68 | e
G window add further description. =
eneral

Guidance

GE GT-7E.03 - Rewvized 04-14-2014, estimated price updated May 2014,
Standard Caombustar (MHOLC)

Source : GE full lnad data GTP Web 4.1 0414, Part load assumed sirilar to #5132
Chanage to nominal data: -0.91% ta HR

b aw model erors in test range; Mew<05% EW<05% HR<0.5% Tex<hF [2.8C)
Testrange: 0to 120 F [-18 o 49 C] full load dry

Fart load rodel with wariable 1GY control included

http://www.Thermoflow.ir/




¥ 7 PRO Within the GT Inputs topic ...

i OT PR 230 - TR I FOOW 2SN VITFILCES G TPROGTF
File View Options Window Excel Link Compare Files  Help

Gas Turbine Inlet Heating & : Controlz, Marging, & | Fuel Heating & GT S Auilianies & e Flm e
. . Main Inputs ] Coaling ] Mudel.ﬁ.dmstments] Genzet Loszes ] Cooling ] Bleeds&lmectmns] Mizcelaneous ] Bl it Djgfers
New Session Trichids seam Include water
: iniection injection
Start D eszign
Plant Criteria i
GT Selection Fuel zelection You can:
GT Inputs |CH4 | »Select to inject water or steam.
ST-HRSG .
ARG | W Include fuel compressar — »Reselect fuel (default is methane).
|- WS
_Water Circuits | - »Incorporate inlet air chilling, evaporative
HRSG Layaut uel line prezzure = . .
———— | B e cooling, fogging or heating.
Cooling Syztem .
Pt »Adjust model performance.
nputs
Ervvironment Fuel delivery | > Revise inlet and exhaust draft losses.
AR »>Connect any GT heat rejection to
| CeawerEs steam cycle.
(3 azific.ation
Dezalination
Compute
Filter pressure drop
ﬂ i H20 Wiew GT exhaust loss
| Er=piiizs Cupu | D515
PEALCE Output "iE Gti;"-.EI.S'SI‘ Duct & stack draft loss
kultiple D ezigns e I (20
Off Deszign Total draft lozs = 3in H2O
Fully-Flexible =
[Drezign
Guidance
Prezs F1 for help
=1 IF

http://www.Thermoflow.ir/




f o7 PRO At the ST-HRSG topic...

[T LP process steam Stearn generation dictated by IF'inn::h 'I

New Session | 5T Pressures & Temperatures
This is the place where main steam conditions (ﬁ“ Adtomatic ' Userdefined
In Automatic mode, combined cycles are designed without

and process export streams can be defined. As . G emles
. . . . supplgment._ary firing ko masimise efflcle_nc_l,l. [f wou plan ko
always, initial values are in place. Turbine inlet 1080 |psia duct fire far increased power in aff-design, wou should
iy T T . congider a lower dezign-point HF prezsure for the unfired
Condltlons are Inltla“zed |Oglca”y by the SetUp 370 F {><]_design to avoid excessive preszures when fiihg in off-dezh
Wizard in accord with your initial settings. SHET LI
HRSG Inputs -+ - —— 1
W ater Circuits

HASG Layout

Coaling System pzia

ST Inputs F

E nvironiment b=

Other PEACE

E conomics

Main IP process
u

G azification

Dezalination

D& prezsure
Compute 1719 |psia

Text Output

Graphics Oukput

| [HESCE Gult | Intearal D4/LPB -
Automatically install 2 duct burner

kultiple D ezigns ; | !
—_— Illustrative sketch only. r and fire az needed to achieve

_ OffDesign | Some layout details determined superhieater of reheater exit steam
Fully-Flexible by numerical inputs. 1025.2 F temperature

[eszign

Guidance

Preszz F1 for help
C‘%J]| I

http://www.Thermoflow.ir/



HRSG Inputs

File View Options Window ExcelLlink CompareFiles Help

. Thermodyrnamic Design . . . . P P,
HRSG Main Inputs ] s s ] Hardware Design ] Radiant Boiler ] Mizcelaneous E quipment O ptions

Dhact Burner Fugl————— — Duct Burner Fadiant Boiler ¢ Additional Duct Burner

__ StatDesign | IGas turbine fuel | IU. Mot in plant =l IN':'t in plant B2
Plant Criteria

GT Selection
— kadify fuel |
GT Inputs
ST-HRSG

HRSG Inputs Min. stack temperature F "Steam Generation Dictated EP—‘ HRSG Duct Sizing Criteria _Il

Wwater Circuits Min. appraach to sulphur dewpaint F @ Finch € Mass flow |1. HRSG draft loss (Aot length & width)
; 7 i
HASE Lapout + LP Evaporator Circulation IF Ewaporator Circulation HF Evaporator Circulation HRSG-only draft loss InlHAD

The Main Inputs tab lets you set T e [ =
Conditions Of the dUCt burner if kT Specification HPE Exit T 5pecification

. ’ sh subcooling ;I I.-'l'-.ppmach subcoaling LI ]
used, and other key design Total 6T eshaustioss (3 [inH20
parameters. 2" and 3" tabs
provide more user control if desired, _ _ " Eas Flow Dirsction
but can be confidently left to the & Horzontal ¢ Vettcal

2
well-reasoned defaults. E

L.ompute |
7 7

w Blowdown percentage Blowdown percentage Blowdown percentans
Graphics Dutput s | 5 | 5 | T

PEACE Output

. . Fresh-air dilution  Ezhauszst bypazs
M Mo blowdawn recowvery hd D 2 D 2

Qff Dezign

Fully-Flexzible
Dezign

<1 1

Guidance

http://www.Thermoflow.ir/



f o7 PRO Moving on to the Cooling System...

@ OT PR 230 - U T OW AT FIES O TP I TP

File View Options Window ExcelLlink CompareFiles Help

1| Cooling System Main Dizplay T-0 Diagram Condenser & Cooling Ajr Cooled Condenger Condengate Options
Inputs T ower

E quipment Optionz
Mew Seszsion

_ Cooling Syztem Dezign Method |.-’-\-.utu:umatiu: j
Start Design
Flant Criteria Condenzer nressure 08532 | nsia
GT Selection 0 Click on the Design Method selector if you wish to exert more
GT Inputs 4 control upon the cooling system’s design parameters. By
ST-HRSG default, parameters will be set automatically, in accord with the
HRSG Inputs ambient conditions and your Cost/Efficiency setting.
Water Circuits habwell temperature —_
HRSG Lavout =5F & Speciywet bubDT 34 |F
Cooling System t (" Specify L/G ratio
5T Inputs |.I.| FH@wetCTest 100 |
Enwiranment Hot T T = 91 48 F : [ 1
OtherPEACE [ 0 2= W e——--- Cooling tower inlet air
. |Same ax ambient j

Hatwell subcoaling

G azificati
agification DF

Cooling water temperature rize Ambient dry bulb 53 F

Dezalination F Ambient wet bulb 51.48 F
""« Ambient relative hurmidiby B0 %
Compute Y
Test Dutput T= 95";8 F Cold Cw T = B6.48 F
Graphics: Output Cw Pump i
PEACE Output ! Return water approach to wet bulb
_— Cond Fwd Purnp | - .
. . 15 F Coaling * ater
M {*" Fresh water " Sea water
Off Diesign to HRSG

Fully-Flexzible
Drezign

< 1=

Guidance

http://www.Thermoflow.ir/




ff T PRO Looking at the ST Inputs topic...

E T TG S50~ ATV ST TN TLES VO TP N

File View Options Window Excel Link CompareFiles Help
- 5T Main Inpuls] Thermodynamic ] Group Dezign ] 2iliziei g ] ST Leaks ] Steam Seal System] Generator ] Equipment Dptiohz

Dezign Dezign

iz S Murnber of steam turbines High Pressure Turbine Ports Low Preszure Turbine Portz Cazing Configuration
Start Diesign & Autamatic W Main HPT bleed v ain LPT bleed [~ Eutra LPT bleeds Crosgover pressure
c (e manmEREesR AN e e : = i
Plant Criteria £ Userdefined [~ Secondary HPT bleed [~ Secondary LPT bleed - R
BT Selection [~ HPT steam addition [~ LPT steam addition |0, Autamatic =~
GT Inputs
Ao P[E15.4 |psia P50 |psia
T o000 JF 7 [1000 |F
HRSG Inputs Mo b's . K |0 bz
Wiater Circuits !
HASG Layout L | r Y r . r 3 - 1
) Main HPT bleed Main LPT bleed
Cooling Swstem
— 1st 2ul Znd =ub 1st 2ub
ST Inputs
Erwvirorimert P[E154 |psia F [615.4 psia =R psia
Other PEACE T [1oo0 |F T [1000 F T[1000 |F
Econamics 0 bz M (0 [l k(O Ib's
G asificati
SN [ ST eguipped with over-flow bypass
Dezalination
0.8532 psia
Compute 1050 psia
970 F
Text Output

Graphics Oukput
PEACE Output

Process streams supplied solely by extraction
0ff Dasian from the steam turbine are defined here.

Fully Flosible Other details of the turbine can be edited
Desian in the underlying tabs.

<1 1=

Fultiple D ezigns

Preszs F1 for help

http://www.Thermoflow.ir/




 cT PRO

GT PRO Outputs

m OT PN 20 - T OOV VI T ILE S\ TP RO TF
File View Edit Options Window Excellink CompareFiles Help
] WI Gaz Turbine HRSG Steam Turbine Cooling Spstem Erviranment (3 azification Drezalination Mizcellaneous
Mew Session ||| Plant Summary | Summary Table | Sheam Table | Gas Pressure Losses | Exergy &nalysis | Motes | Messages

GT PRO 24.0 Seti

Start Design :
Plart Citeria | [oie o215 1846107 fle-LY Threa categories of outputs — Text, Graphics, and
—_— | Program revizion date: Novernb . . .
GTInputs | |0ne GE GT-7E.03Engine PRy tO help you quickly find the results you need.
ST-HRSG Stearn Property Formulation: ;}-br’
HRSG Input
& I SYSTEM SUMMARY
_ water Lircuits | / Power Output KW LHV Heat Rate BTU/kWh Elect. Eff. LHVZ
HRSG Layout I @ gen. term. net @ gen. term. net @ gen. term. net
Coaling System Gaz Turbine(z]) / 88900 100107 33.76
ST Inputs || Steam Turbine(s)f 47393
. Plant Total / 136292 133356 6593 6738 51.76 50.64
Ervironmernt /
Other PEACE /
Economics / PLANT EFFICIENCIES
Gasification f'UHF‘A efficiency CHP [T otal] efficiency Power gen. eff. on Canadian Class 43
Desalinati I 4 4 chargeable energy. % Heat Rate, BTU/kWh
ezalination
/ 50.64 50.64 50.64 35
Comoule /
1T uel HH/LHY ratio = [1.11 |
_ TestDutput | fuel HH
Graphics Dutput | Mompantrl 1 NE 1@t four buttons let you: ]
resck ouput ||Juetiiv e (1) Produce a series of related designs begun with the current file. B
Halinls Dasias uTlltH‘v“ 2) B_e_gin simL_JIation of the present design, under different ||
ofpesin |~ —  conditions, using GT MASTER. .
ray chard .
Fully-Flexible I (3) Import the model using THERMOFLEX. :
Design | (4) Produce related designs using the E-LINK Microsoft Excel macro. B
Run from Excel I GIOss pOWET Grozs LAY Gross LAY Heal Rale Exh. How Exh. temp.
| output, k'w efficiency, ¥ BTU/kWh F
per unit 88300 33.76 10107 642 1025

http://www.Thermoflow.ir/




f o7 PRO GT PRO Text Output

m GT PRO ZE0 - CRTFOW AN FILES VO TPRUGTF

File View Edit Options Window Excel Link CompareFiles Help

] System Gaz Turbine HRSG Steam Turbine Cooling Swstem E reiranment (3 azification Drezalination Mizcellaneous
New Session Plant Summary | Summary Table | Stream Table | Gas Pressure Loszes | Exergednalysis | Motes | Messages
Start Design GT PRO Streams P T h h* M 3 Exergy -~
W pzia F BTU/Ib BTU/Ib Ih/= BTU/Ib-R BTU/Ib
Mate: Thiz iz a fiwed format table. Mot all Ref @ 32F | Ref @ 77F H20: ref (=2 32F Ref (@ F7F
m streams are applicable to current heat balance. £ ater AW apor Gaz: ref @ F7F | “Water az vapor
GT Inputz Plant Canfiguration: GT. HRSG, and condensing non-rebeat ST
ST-HRSG Cycle Type =h
HRSG Inputs Steam Property Farmulation: [FC-E7
— 1 Ambient conditions 147 59.0 1331 -4. 36 B30.24 -0.0033 noy
W ater Circuits - - -
———— N 2 &ir after inlet heater or chiller 14.55 5a.0 12,31 -4.36 B30.24 -0.0083 -0.29
HRSG Lavout |3 GT compressar inlst air [per GT) 1455 | 540 13.31 43 | 63024 0.0083 0,29
Cooling Syztem 4 T comprezzor dizcharge [per GT] 186.4 G345 167.60 149,94 Lt 01857 143591
ST Inputs 5GT turhing inlet [per GT) ios 1ol o B0 Ed EEE ST Sl 041595 431 63
— EGT exhaust, after burbing diffuzer (per GT) Select from the Tabs above to 35 107.20
m ¥ Comprezzor bleed to outzide process [per .ET] VieW the Category Of text Output a3 -0.29
= = WS GT fuel [per GT), after comp. but bef heating . - 21665 44
Economics |9 Steam mniection to GT combustar (al GT's) of interest. b5 454.26
G azification 10 GT injection water stream B0 53.0 28.90 -106E.23 .00 0.0524 222
m 11 GT comprezzor leakage stream - - - - 0,00
= W12 Compreszor water injection, Sprint engines - - - - - - -
Compute 13 Stearn inj. to LP turbine [tatal, all GT's) 215 450.0 1233.48 14319 0.00 1584 390,40
Tutput 14 Stack gasz 147 2303 10001 3846 B41.84 00627 4 B4
—_— W15 HP stear to HPT, aft desup, bef stop wiv 1050 a70.0 1486.84 391.54 7953 1635 B11.24
Graphics Output | 16 HP steam to HPT. after pipe, before desup 1050 | 9700 | 148684 39154 | 79.93 1.635 B11.34
PEACE QOutput 17 HP steam to HPT, befare HP pipe 10841 | 9737 1487 84 39254 79593 1632 B13.76
. . 18 HPS3 exit steamn 10841 | 9737 1487 84 39254 73453 1632 B13.76
tultiple Designs -
= 19 HP5 3 irlet zteam 11221 | BRETY 113816 59286 7343 1377 45120
_ OftDesion |50 HPS2 et steam 11221 | 558.7 | 1188.16 39286 | 79.93 1377 451 20
Fuily-Flexible 21 HPS2 inlet steam 11221 | 5837 113316 92.86 = R=K] 1.277 451.20
ﬂ 22 HPS1 exit steam 11221 | BRAT 1133.16 9286 7443 1377 45120
Run fram Excel 23HPST inlet steam 11221 | 5837 118816 59286 7953 1.377 451.20
24 HPSO exit stearn 11221 | 5887 118816 59286 79593 1.377 451.20
28 HPS0 inlet steam 11221 | BRETY 113816 59286 7343 1377 45120 ﬂ
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f 6T PRO GT PRO Graphics Output

E ST F 0= T ES WO T PRI T

File View Edit Options Window Excellink CompareFiles Help

] System G2z Turbine HRSG Steam Turbing  Cooling Svetem Energe Charte Ewxergy Charts [3 azification Drezalination Mizcellaneous
Mew Seszion ||| Plant Summary | Cpcle Flow Schematic | Plant Energy Ealance | Plant Exergy Flow | Ausilisies | Comprehensive HE Diagram
. GT PRO 24.0 Seti Ambient
StertDesin_|] Gross Power 136292 KW 147 P
Flant Criteria Met Power 133356 KW 9T
5T Select Aux. & Losses 29358 kW 50% RH
27 2EECION | | HV Gross Heat Rate 5593 BTU/KWh
GT Inputs LHV Net Heat Rate £738 BTUMKWh
= (I LHV Gross Electric Eff. 51.76 %
ST-HRSG LHV Net Electric Eff. 5064 %
HRSG Inputs Fuel LHY Input 898524 kBTU/M Stop Valve 47393 kKW
= | FuelHHV Input 997014 kKBTU/M
Y ater Circuits Net Process Heat 0 kBTUh
HRSG Layout
—_— 0.8532 p
Cooling System 120 p D48 T
- | 5598 M
ST Inputs ?Eeiii T
Enviranment This overview displays gross and net electrical output, heat
_ Other PEACE | rate, and fuel energy input. Note also the many other
|| Eeeramy | graphic displays to be selected from the tabs above.
(3 azification a1 |
Dezalination e
to HRSG
Compute
CH4 147 p
Texst Output 11.6 M 55T
—_— BOE524 KBTLWh LHV 630.2 M
Grapkics Output LFB IPB HFB 60% RH
1718 p 144 p 11221 p 14 FF
P Cuieut 220T 3EED T EEETT e
Multiple Designs 2013 M 16.09 M 79.83 M T
. 30447 4881 T B247T 4502
Off Design 29247 38227 58577 102487
Fully-Flexible BE49 T 8418 M
Design 28 51 M GE GT-TE.03
—_— [{Physical Model #515)
Run from Excel @ 100% load
p [p=ia] T[F] M [Ib/s], Steam Properties: IFC-57 838900 kKW
Click to view Plant Summary Table

http://www.Thermoflow.ir/



T PRO

Graphics — Cycle Flow Schematic

i

T TNV S50 T LA TTENY ST TN TLES VO T PR

File View Edit

Options  Window Excel Link Compare Files Help

_J

New Seszion

System | Gaz Turbine HRSG Steamn Turbine  Cooling Spstem Energe Chartz Ewergy Charts (3 azification D ezalination

Mizcelaneous

Plant Summary | Cycle Flow Schematic |  Plant Energy Balance | Plant Exergy Flow | Auxiianes | Comprehensive HE Diagram

Start Design

Plant Criteria

GT Selection

GT Inputs
ST-HRSG

HRSG Inputs

Wiater Circuits

HASG Layout

Cooling Swstem

ST Inputs

E nvironment

Other PEACE

Economics
(G azification

Dezalination

Compute

Text Output

Graphics Output
PEACE Output

kultiple D ezsigns

0ff Design

Fully-Flexzible
Deszign

Run from Excel

PRO 24.0 Seti Nt Power 133358 kKW

1% GE GT-TE.03
{Physical Model #515)
8.4 p 1783 p

T 202 T

=

[=1)
=5
=

CH4 11,8 m
LHY 338524 kBTUM _ 1050 p

- 73T ST0T
7333 M

95T
B

&

[ |

200

-
=
-

—

h=l

T ECO©
TETOC
e | B

TUGF 4 ET

This figure illustrates all the significant flows in E
the plant. Units are identified in the legend below. E
§ 11667
B 352 T
TE B | HFEp 57 | HFER PH
730 TW A@ _{a Li/gk _‘""\"— J.Ei_l' _F(""J_ ‘§>7
41,2 M
L 3 a0 20" 4af 32 AT T G0y s ¢ St
B5.51 M 2013 M B5EM 1600 M BO.A3 M 16.00 MED.IZ M T9.53 M

plpsia], T[F]. M[lb/s), Steam Froperties: IFG-67
0 02-26-2015 16:46:07 file=C:\TFLOW24 MY FILES\GTPRO.GTF

LHV Net Heat Rate 6738 BTU/KWh

FW
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File View Edit

Start Design

Plant Criteria

GT Selection
GT Inputs

Options

Window Excel Link Compare Files

Help

Syztem G2z Turbine

Heat Exchanger Hardware

HRSG

Steam Turbing  Cooling System Energy Charts

Ewxergy Chartz

[3 azification Drezalination Mizcellaneous

| HRSG T-0 Diagram | HP Fath | [F Path | FH FPath | LR Fath | P Path |

HRSG Hardware

tP GT PRO 24.0 Seti

IPEZ
12620

LFB

HRS5G Temperature Profile
IPB HPE2
14057

IP51
1320.8
HFEZ

Net Power 123356 kW
LHV Met Heat Rate 8728 BTU/KWhH
LHV Met Efficiency 50.64 %

19423
ST-HRSG

HRSG [nputs
Water Circuits
HRSG Layout
Cooling System

Qw 132531 BTWs
Qg 133528 BTUW/s

ST Inputs
E rvironment

Other PEACE

Economics

TEMPERATURE [F]

(G azification

Dezalination

The temperature profile
illustrates how effectively
the exhaust gas energy is
recovered by the HRSG.

Compute

Texst Output

Graphics Output
PEACE Output

1431
13.44
143.:1

kultiple Dezigns
0ff Dezign

Fully-Flezible
Deszign

50 Clicking anywhere on the
HEAT TRANSFER FRoMEsS Lt 28T djagram causes the data to be
displayed in tabular form.

Run from Excel

0 02-26-2015 16:46:07 file=C\TFLOW24MYFILES\GTFRO.GTF
Click to view HRS5G Gas Side Summary Table

http://www.Thermoflow.ir/



 cT PRO

i

Graphics — Psychrometric Chart

OT PRO 230 - CRITOOWZANIT FILESVO TPRUGTF

File View Edit Options Window Excellink CompareFiles Help
] Syztem G2z Turbine HRSG Steam Turbing | Cooling Sy... | Energy Charts Ewergy Chartz [3 azification Drezalination Mizcellaneous
Hew Session Cocling System Schematic | T-3 Diagram | Psychrometric chart
Start Design L ! : ' = ' = ' : ' 2 ' i ' :
E— AIR STATES: Peychrometric Chart
ant Lrntena A} Ambient or Inlat: o A= 032
i Prassure = 14.7 peia -
GT Selection A| D 1:::1:-= ﬂ,FP - - ;7% { / 0,020 n
GT Inputs nE AR e // Z /7 T /s 0.028
ST-HRSE d By i Exit: o = L
Dry bulb= 8548 F . i B // < —jooz T
HRSG [nputs Watbulb=8548F R, / / ] O
s || 5| « =g N o g
ater Circuikz A ot ! ol 3
E g = ooz 8 E
HRSE Lavout &5 S Il 5
S——— <25 = o 0.020 ;
nnling System . @ : 5 L
e e / s o /</ b0tz &
ST Inputs o / & ; = (=
- ' Lo B 0,018 E
Erviranmment - P =& DA E o
Other PEACE s el A bors &
T — g S T |5 - s
Economics e w = = 2o f,/{ — 4 0.012 E L
T i
G azification £ ?é%*’f =L = 2 Z==={0.010 %
= _ i | — =
Dezalination o ___,Lf". \ f"’fﬂ- — ;;-Z//,f}{f e =7 i a::{:_g 0,008 E D
C b Bt jﬁjﬂgﬁﬁgf = f’ffa—ﬂ“’;b'\? f“fﬁf 0.006
OmpuLe . e — — - LR
T =T Fﬂ_'_'_'_,_,-"":‘::_ — —
Tewt O | B &gﬁi’ [T e AT ;__::b-t‘:: il A5 | =y 00 i
ext Output gy ey P g T EEEEE=S | ————=— Ropte P T ’
e oo | e e T L TS — -
ra — = =SEEE i !
| Sl AL et e P EEE R ey e ]
PEACE Output || © : = 0.000 £
P i5 40 50 60 T0 &0 20 100 '
Multiple Designs | Ciry Bulb Temperature, F e e, B -:ci.;=_ T fizw, Ex |
- T T
| Shown here for a combination wet-dry cooling tower, this e
- - . - - - [Derwazg Mo
__| diagram shows the conditions of the humid air passing ’ F

)

_A through and mixing after the wet and dry segments of
cooling tower.

I TG OO TG Ororn

k= |

T ey

TG
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T PRO

PEACE Outputs

— PEALCEGT PRO Z4.U - PTOJECt JUTpUL [T TTCOVV VT FICESVO TPROUGTE]

File Edit View CostMoedifiers Help

Preliminary Engineering

Schematics | E quipment Data |

Financial

Cost Repaort

Heat Balance

| Cash Flows | Graphics | Tent

Plant | T Package HRSG Package

5T Fackage

Coaling System Fiping Purnps 3 azification

Cazh Flaw

Site | Site 30 %iew | Electrical Orne-Line Diagram

iy

1 ! 2 I

[
=1

FOR QUALITATIVE INDICATION OMLY Turbins hall not shown

Arsz 54 zome
Lz590i

Ly401 &

15

deF

—
—

o
18

%]

1 - Gzz Twrbine Paclaze
1 - Hzat Recovery Stezm Genarator
3 - Btezem Turbine Packags

5 - Cooling Tower
6 - Switchyard
T - Adminiztration, Shop & Warshouse
10 - Demninerzlized Water Tank
11 - Faanw Water Tank
& 12 - Neutrzlized Water Tani
15 -Road
L¥ 16 - Parking
18 - Fead Pumps
@ 20 - Condenzer
11 - Fire Protection Tank
15 - GT Tranzformer
16 - 5T Tranzformer

| [ PEACE provides Schematics like this Site Plan,
Equipment Data tables, a Cost Report detailing the

£ capital investment, and a pro forma Cash Flow analysis,

in addition to the GT PRO heat balance outputs.

[xr S

[ETE FLAK

e 022615

sy Mar

L]

[ET}
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tf o7 PRO PEACE Schematics

— PEALEGT FRU Z4.U - PTOJECT JUIpUT [CRTFCOVW S NIT FICESVO TPRUGTE]
File Edit WView CostMoedifiers Help
Preliminary Engineering Financial Heat Balance
Schematics | Equipment Data | Cost Repart | Cash Flow | Graphics | Tent
Plant | GT Package | HRSG Package 5T Package Coaling Syztem Fiping Pumps G azificatian Cazh Flaw

Elevation Yiew | PlanView | 3D View

iy
.
i

(=3

1 ! 2 I

FOR QUALITATIVE INDIZATION OWNLY

. " Select a tab to see dimensioned layouts of .
' the site and of plant equipment. '
- 1‘._ -
B B
i~ '-IL i~
D - ---—-H-—-H—=—F-F0—-|-=f=*~=-F}—--—-—-—- —- E D

A ¥ ] l =
. f c M o —H .

4 [Theermroetionn, Do |mommams Thrmwaloe In |

SHAPE. DIMENSIONS & SCALE ARE APPRONIMATE e _s::_\: —
4 E c D E F G H I fase o zeis zz..:—i:? i
F Praing ¥ F
4731 14174# 31044 1257# 47734 - - - - -
1 ' 2 ' 3 ' 4 T 5 T P T - T
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f 6T PRO PEACE Equipment Data

 FPEACE/OT FRU ZFU = PTOECT UUTPUT TS T T OOV 2 VI T FICES TGO TPROTG TR
File Edit WView CostModifiers Help

Preliminary Engineenng Financial Heat Balance
Schematics | E quiprment [ ata | Cost Repart Cash Flow Graphics Text
Flart | Gaz Turbine | HRSG Stearn Turbine Cooling System [ azification Dezalination Mizcelaneous
Gaz Turbine | Chiller
Esztimated Gaz Turbine Data =
MHumber of units 1
1. Hominal Gas Turbine Description & Performance Data [per unit]
tiodel GE GT-7E.03
Dy Laws MO Combustion System iz Available Yes
Engine Specification iz Currently Offered Mew from M anufacturer Yes
Generator Dutput 90500 kaw
LHY Heat R ate @ Generator Terminals 9335 | BTU kWh
LHY Efficiency (& Generator Terminalz MAT| %
Compreszar [nlet Ajrflaw BIEE| b
Eshaust Temperature 1Ma| F
Firing Temperature 2100| F
Compreszor Pressure B atio 128
Murnber of Shaftz 1
Engine Dutput Shaft Sps . . 3600 RPM
Engine Output shait 0| FOF €aCh of the equipment categories, selectable by the Ha
Gererator Efficiency | tabs visible here, these tables indicate size, weight, and THE
Gaz Turbine Package P namep|ate Specifications_ 295320000 UsSD
2. 5ite Specific Gas Turbine Performance Data [per umit]
enerator Oukput aga00 | kw
LHY Heat Rate (@ Generator T erminalz 10107 | BTUARMW R
LH Efficiency (& Generator Terminals 3376 =
Comprezzar [nlet Ajrflaw 302 | bz
Exhaust Temperature 10245 F
E ztimated Finng Temperature 2MA9(F
Compresszor Pressure Ratio 1281 ﬂ

http://www.Thermoflow.ir/




ff o7 PRO PEACE Cost Report

—FEACLE/GT PRU Z&.U = PTOJECT UUTPUT [C TP OOV ZA IVITFICES VO TP O TF]
File Edit | View | Cost Modifiers Help
Preliminary Enoineenng Financial Heat Balance
Schematics E quiprnent D ata | Cost Repart Cazh Flaws | Graphics | Test |
[ Saft & Mizcelaneous Costs T Gazification Plant T Dezalination Plant T CO2 Capture Plant
[ kechanical T Electrical Azzsembly & Wiring T Buildings T Engineering & Plant Startup ’7
Project Cost Summary | T Specialized Equiprment T Other Equiprment T Civil [
Project Cost Summary Reference Cost| Estimated Cost
Power Plant:
I Specialized Equipment b7.259.000 60.121.000| USD
11 Other Equipment 4. 271.000 4 484 000 USD
I Civil Project Summary is shown. Tabs give 7.689.000 8.762.000] USD
I¥ Mechanical individ | b kd £ t Note th 7.436.000 8.746.000( USD
V_ Electical Assemt| |11IVIAUAL Dreakdown of costs. Note the 2.501.000 2.954.000] USD
vl Buildings & Stuel tWO cOlumns: Reference and Estimated Cost. 3.957.000 4,550,000 USD
¥Il Engineering & Pla 8.280.000 8.296.000( USD
Gasification Plant Click on Cash Flow to see a pro forma NA NA
Desalination Plant f . | . . HA HA
CO2 Capture Plant Inancial projection. NA NA
Subtotal - Contractor'z Internal Cost 91.393.000 97.914.000( USD
¥l Contractor's Soft & Mizcellaneous Costs 18.723.000 20,794,000 | USD
Contractor's Price 110,116,000 118,709,000 USD
I Owner's Soft & Mizcellaneous Costs 9.910.000 10,684 000| USD
Total - Owner's Cost [1 USD per US Daollar] 120,027,000 129.392.000| USD
Mameplate Het Plant Output 133 133 | MW
Price per k'W - Contractor's 8257 8902 USD per k'w
Cost per kW - Owner's 900 970.3( USD per k'
* Cost estimates as of Aprl 2014.
=* Land cost, utility connection cost, and spare parts costs are zero.
The user may want to edit thoze inputs for better cost estimates.

Mate: Tatalz may not tally due ta raund-aff. | Curency conversion: 1 USD per US Dallar

http://www.Thermoflow.ir/
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PEACE Cash Flow

— FOALCL/OT FRO &40 - FIOJECT JUPOL [T OOV R WIT T ILES\ O TP RO TR
File Edit View CostModifiers Help
Preliminary Engineering Financial Heat Balance
Schematics E quipment D1ata Cost Repart Cash Flow | Graphics Text
{Financial Summarg T Cash Flow USD

Financial Summary

Caution! These resultz are bazed on a zingle zet of nameplate plant

performance data applied for uzer-input number of operating hours per year.

the pro forma Cash Flow projection detailed in the subsequent tab.

In very little time, you can use these results to explore the influence

of design decisions on plant economic performance.

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

Annual Electricity E sparted 867 [ 1076 kwh
Annual Steam Exported 0| GBTU

Annual Fuel Imported 5,840 GBTU LHY
Annual YW ater Imported 225.6| 1076 gal
Aprual CO2 Erniszion 372.3| kton

Annual Dezal \Water Exparted 0 MM impenal gal.
Annual Hydrogen E #ported 0| GBTU LHY
Annual Syngaz Exported 0| GBTU LHY
Annual COZ Captured 0 kton

Annual COZ Capture Solvent Conzumed 0 kton

Tatal Investment 129,392,000 | USD

Specific lrvestment 970.3 | USD per k'w
Iritial E quity 38.818.000 | USD
Curmulative Met Cazh Flow 252111000 | USD

Internal Rate of Return on [nvestment [RON] 11.725 | %

Internal Rate of Return on Equity [ROE] 20529 %

Y'ears for Payback of Equity 5.69( years

Met Prezent Value 44 824 000 | USD
Break-even Electricitu Price (@ lnrt Frnel Brice fie | ayeliead Cost of Flecbricinl n 0582 | NS A hr
Bresk-evenFuell This Financial Summary table displays the overall results of 'MMBTU

Currency conversion: 1 USD per US Dollar

http://www.Thermoflow.ir/






