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TABLE 3-1: Lithium Bromide Absorption Machine Cycle Data”

Vapor Lithium
Solution pressure, bromide Saturated
temperature, in. Hg solution, temperature,
Point °F. abs. % % °F.
1 115 0.27 63.3 42
2 104 0.27 59.5 42
3 167 1.65 59.5 95
4 192 3.0 59.5 115
5 215 3.0 64.0 n 115
6 135 0.45 64.0 55
7 120 0.32 63.3 46

A Rl b o e SO B eae (55 s Dlale (93550 450l 3 0
2):; s 45‘)‘ Y8 W1
SR S Sl b
Selgl o 80 A Sl e Sl sl

'® Robert H.Perry &Don Green, Perrys chemical engineers handbook ,Sixth Edition ,1984.p12-41
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X=Ib of water evaporated

1069.5=Latent heat of evaporation of water at 42 refrigerant (point)
Condensing temp =115 c (point4)

1069.5 Btu/lb x Ib/min=450 x200 btu/min+ (115-42)x1 Btu/(Ib.F)xX
1069.5X=90000+73X

X=90000/996.5=90.4 Ib/min

(Lde J4=s cLale) Strong solution concentration
(33, Jsl=s 03 5)Weight of weak solution

59.5% concentration

104 F(POINT2)

Specific gravity =1.71

Generator solution flow =110 gal/min(from manufacturer)

110gal/min x 8.33 Ib/gal x1.71=15701b

Weight of libr 59.5 x 1570=935lb

Weight of strong solution must remove 90.4 Ib of water from weak solution

(335 14 33,5 Jshoes 51 UL &S Lade Jls 055 )
1570-90.4=1479.6

Concentration of strong solution
935/1479.6=63.3(64%from table)

(sl 0l Wny oS ol 5l s 51 ~)Absorber heat rejection
1-Heat that must be remove in cooling recirculated solution
T=120-104=16f

Average temp=112F

Average concentration=61.4%
Specific gravity=1.73
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Specific grovity
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Specific heat =0.44 Btu/(l1b)°F
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—t e N
el N
= o5
=
= =
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= =11
= |
(72 5
045 50 60

Weight, % L Bg
Loy g oo le Jsboms o sbo S Y 1o 58

Absorber solution flow =145 gal/min(from manufacturer )
245 x8.33 x16x0.44 x1.73=24800 Btu/min

2-Exothermic heat of dilution that must be removed
Average cycle concentration =61.8%

Heat of dilution =202 Btu /Ib water

Tb/min of water absorbed =90.4

90.4x202=18150Btu/min

3- 0s kS Sl ol ol > 90.41/miIN s O 5 42°F 555 4 S L oS
Latenthat at 42°F=1069.5 Btu/I1B
90,4 x1069.5= 96682Btu/min

103c642 511, <190.451b/minus o S 6 558 slol L &S 55l -t
t=61°F
°j".’.) 6[.0}5 =0.44 BtU/(Ib OF)
90x0.44%x61=2420Btu/min
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sosxl b ead BBl Sl p 5ee=14243-4=24800+18150+96500-

2420=137030Btu/min
Los3 55=137030/200=685tons

Jls J-.’)})-."
23U
137030Btu
S 5S gles bl = min =10.4 °F

1Btu/(Ib F)x1575gal/minx8.331b/gal
sl ol
i Jsla (S £ S S 03 350 o 2 S GOl
Caxs Jgde O35 =V0V0ib
t=192-167=25°F
< Lle=59.5%
o5 sl $=0.442
1570 x0.442%25=17300Btu/min
byl am 3 YVO BAAY 1, i ahai das is Uasd o ol &S 51> Y
b e o 1ale=61.8 %
055 sl ,$=0.44
0L > v 52=(1570 +1479.6)/2=1525ib/min
T=23°F
1525x0.44x23=15500Btu/min
55 a3l J s 40 L 45 (Endothermic ) sl § -v
90.4 ib/minx202 Btu/ib= 18150 Btu/min
Siales CansilS O 5l aids 53 L Art sles Uspd o ol 5l sl 55 oS ool >t
o ol az o VY0

Latent heat at 115 °F = 10.28 Btu/ib
90.4x10.28 =92600Btu/ib

o155 s edd Ol ol CW:1+2+3+4:143SOOBtu/min
5555 5w=143550/200=717.7 -5
o5 55 Cwms=117.7/450=1.59

uér”" P



Latent heat (12-psig )= 949.7 Btu/ib
5L 5,0 ,1=143550Btu/min x60 min/h =8600000Btu/h
s ,5=450 -
b &..i=8600000/(949.7x450)=20.2ib/(h.ton)
35 o b il 35k
oxile 233L= (5555 Lt s 2 Lie 5I5%100%
=[( L 55,55, 51050 ,15)]x100%=(450/717.7)x100%x62.8 %
S Sl
V10 glos 55 S Of 1 aids 55 L At 0dd (s llS bsgd el &S Sl > )
o)l ax o

Latent heat at 115°F=1028Btu/ib
90x1028=92600Bty/min

VOB YN0 5l xoa g Sl 5l aids ;5 L 4008 035 5,m bsgd el &S Sl > =Y
ol ax s
T=100 °F
o5 sl $=0.425
90.4 x100x425=3840Btu/min
s lS 2w Sl e sl ool ¢ o2=1+2=964400Btu/min
S 55=96440/200=482ton
s IS i=482/450=1.07
S O il el
K s ol oL >=1575gal/minx2/3=1055gal/min
(96440+(1Btu/(ib. °F )x8.33x1055)=10.9°F
7 g see
2505 Lol =5 55 S8, 8l plsl S
=450+717.7=11.67/7 ton

f‘jf UJ‘F:‘I«JJ\JSJG—FJJJJJJ‘)S
=685+482=1167ton""

"V Ernest E.Ludwig, Applied process desigin ,volume3.third edition, Gulf professional publishing, p310
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File View Options Navigator Window Excellink CompareFiles Help
Li Water Circuits Main Inputs ] Pumps ] Pracess Hot Water ] Stack Water Heater ] FWH & DHE Hardware
[0 e Sources & Retums Feedwater Healing Options
Star Design Feedpump configuration HP fesdwater source IP feedwater source: Number of eedwater healers [0 Nore <]
Flant Cikeria ndivid.al = I =l |Deserater - FwH condensate s [Fumped farward
GT Selection Process retumed to Makeup water added fo Desvpaficig sares | (et b (e e iy B mEEr
GT Inputs [Before LTE (P tark] | [Before LTE P tark] |  [HP feedpump PIERSle e rculaton
ETTEE O - Contol LTE inlet water T
HRSG Inputs Mt primaty souce flow
Water Circuits [ Alow pegging
HRSE Layout
Cooling System
5T Inputs v DA pegging source:
— M
Environment l¢&————————————— Froccond IF process
Desun
Other PEACE [
A
Econonics LTE specification
Gasfioation [Approach subcooiing
Desaiinalion Approach subcocling
Compute
Text Output LTE irlet
DA corfiguration
i Thirh ¢ DA condenser (no DA)
FEALE Duiput @ Integral DA/LPB
Mulipls D esigns ® S e
LTE
0ff Design o F
Full Flevible vV
Design LTE maleriah  [Carbon Steel _+

Sos adis O Hlae ol AT SS

Mg b oIt il 3T cputi YF—O—Y

5V HRSG Layoutas s, » SIS L wdss Of i Sl LSS 51

38 e Sl e 39 s 55 b (Gl Co) Sole sla Jde (65513 s g

i S R F N e P P - T RS TV S RIS P AP JES]

03 ol 3l e &S S o 35 eslaal 5 e gy Oledar 3l ol 2 358

User 4..:1; ub&\bd\j@w\ o.,\.i:ua};.fmjliﬁ QLcJ.:};ju;-bJa ‘ULLA LS‘ oj}ﬁ:

i1 6T PRO 23.0 - C:Users\Mehr\Deskiop\GTPROLgtp

3505 Jlasl 1) 55550 Olei- method i, 51 defined

File View Options Navigator

Window  ExcelLink Compare Files

Help

L]

New Session

Stai Design

HX Locations & Duties

Plant Ciiteria | | bow is provided.

Select the ‘User-defined' Method to edit the HRSG lapout. You may then
clck o @ heat exchange o the duct bumer o dag lo 2 new lacalion
“You may also diectly edi heat exchanget ext lemperalures whers an input

HRSG Heat & Mass Flow Additions ] HRSG Extemnal Heat Transfer
Method
Desian Paint

@ Automatic © User-defined Desuperheating

GT Selection

13 il

10

Zone Zone

8

GT Inputs

ST-HRSE Ba

HRSE Inputs 2
Waler Cictits
HRSE Layout

2B48F

HPE1

5
HPB1
497 3|

7
HPE3
AN 3 F|

A

4062 F

Pa

497 3F

4573 F

IPE1

IPE2
284 9F|

A

32F

IPB
334 9F|

Cooling System

ST Inputs

Erviranment
Other PEACE

1P§1

334.9F

Economics

Gasification

Desalination 0

Compute

Text Output

Graphics Dulput
FEACE Dulput

Mulple Designs
0if Design

Fully-Flezible
esign

Duct Burner
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File View Options Navigator Window Excellink Comparefiles Help

] Emissions Wiater Accounling ] Flue Gas CO2 Capture - Main Flue Ras 02 Capture - Other

New Session Note: The program does not predick emissions. Rather, it ranslates these uset inputs inko the implied fow rates which it reperts in the Emissians

Table, Itis incumbent on the user b input data, typically supplied by the DEM, that it consistent wih equipment opesation at e cunient plant running
Statt Design || copiion

Pl Creia Emissions from gas tubine (for gaseous fuel) Emissions from duct burner (for gaseous fuel)

GT Seleein Rieference 02 cantent Z Reference 02 content b4
GT Inputs
MO produced EI oy @ reference 024 v NOx produced EI ppmvd (@ reference 024

STHRSG

HRSE I C0 produced D pomed @ actial 027 v [0 produced EI v @actual 02 v
Water Cicuits UHC produced EI pomen B actud 02% UHC produced EI o @ s 027

HRSG Layout
Cooling System Include & continuous emissions monitoing spstem
[ Include cataltic reactor for CO reducion 7 (CEHE)
5T ks (0 reduction effectiveness
Enviranment kil & Automatic:
Diter PEACE (" Userdefined
Draft loss nHa0
Economics D
Gasfication
[ Inchde selective catalptic reactor (SCR) for NOx reduction
Desaination

NO reduction effectivensss

Compute 40 @ bulomatic

(" Userdefined

Text Output Anmania slip D Py Diat \nss 0
mfE [

Giraphics Output ||| dmmaria
PEACE Output

Loty ¥T 5 aows Cams ) (5l 03ls isw VoY ISS
PEACE s olaist Oloaaid YA—O-—Y

53 lesies Slades Lo PEACE Clinl=e olg Oladad 0 by o das dl> s
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e

New Session |
Voltages Step-up Transformer $izing
StatDesign ||| Use bigh voage 6T generalr BT banstome: nameplals capacy / genealot raing
Flart Citeria ||| 1™
ST trancfore nameplate capsciy / ganersto atin i
BT Selecton Transission & Generalion Votage Selecion e papaciy (9 o
&  Usere
B It Automatic Userdefned Black Stat
STHRSG Transrission ™ Inoluds black stat generatos]
HRSE Inputs GT Generslor Capacily reistive ta nominal GT pawer 2
Wale Cicus ||| 57 Generstor
HRSG Layout Wedium (station sevice) Emergency Power
™ Inoluds smergency generstofs)
Coolng Syslem ||| Low taion sevice]
—— Capacity relafive to nominal ret plant pawer
5T Inpuls Generator/Transformer Configuration
Method
e Reserve Awilary Transformer
© Automac (" Userdslied
Other PEACE I Include reserve ausiiary bransfomer(s)
Ecororics @
_ % Bl Capacity rlaive o main surliary rarsfomer(s)
Gasiication
" Unitcornectsd
Desaination Others
Compute - Desied miinun umbes of Uty ntrconnects

Preferred GEN/GSU corfiguration
Test Oulput GT+GT hd

¥ Inclide a datibuted cortol system (DCS)

Graphics Oulput Remaining GEN/GSU configuration
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e |
S s Ol e Oledas o o VY IS

\Al



(ECONOMICS)ols g i (s0Laidl wlwilo Y3—O—V

S sl oo osbte p 3l e ol 8 wle e CESHL Sl 4 iy ]

Consd (Lt g Cond 0 by gla 2l 5 0l plnl s 4 o850 (ol e Sleka

3ol 33 4 O alie 5 I 5 mns 5 U1 ok Sl Ausr L FS B kS
> g

558 ZlAl s Sladis 4 by e Desalination ;Gasification s 4%

s 3y e ol s Gl 5500 Sle g gs o5 4S Gl S e O 5 K LB

3] GT PRO 23.0 - CilUsers\Mehr\Deskiop\GTPROLgtp = (D) [
File View Options Navigator Window Excel Link CompareFiles Help

L Main Inputs ] Oiher Inputs ] Escalaton Fates ] ts
New Session Mate: Default pices and other financisl parameters cannot be sssumed to be vald for ang paticular project or plant design.
The user should carefl review these inputs, snd speciy vales that are appiopris fo the cieumstarces a hand
Stat Design Impoit Econorics
Data Displayed
My Plant
GT Selection
B e Fistyear of plant aperafion 2018 T
STHRSG
Flieigss 0 0055 _|UsDAwh
HRSE Inputs
Woter Cicuts Operating hours per year [uboad equivaent] Heat exportprice
IR L ALY Straght e depreciaian fe in years [l
5 JUsDAMETU " " iy
Coalng System (enter O for varable depreciation] Capasity mcoms, ST pe st KW per yest
ST Inputs Duet burer fuel LHY price: Depreciable percentage of tolal investment D Uso

Envianment E__Jusommery Dbt temm in years

Other PEACE . Debt percentage of tatal investment

Economics
Debt interest 1ate

S

Gasification

Desalination DOverall tax rate

Compute Discount ate for NPY caloulstion

Test Dutput

£

EIED dl[= ERERE]
Ej
)

ES

(i Oudeei Fived O8M costs, USD per net kW of capactyperyear |20 |USD

il

PEACE Dulput Impoted waler pice

T JUsDhgl Varable D&M costs, USD per Kih 002 |uso €02 emisson pealy
[0 Juspien

Mulple Designs
0ff Design

FullyFlerible
Design kton

Annual CO2 emission allowance

Fiives are for the fist year. Piice adjustments for subsequent years are computed using the factors on the Escalation Rates'lab.
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File View Edit Options Navigator Window Excel Link Compare Files Help

| System | Gas Tubine. HRSG Steam Tubine Caoling System Environment Gasification Desalination Miscellaneous
New Session || Plant Summary | Summary Table | SteamTable | GasPresswe Losses | Exery Anasis | Notes | Messages
Start Design GT PRO 23.0 Mehr
1848 05-06-2017 10:45:02 file=C:\Users\Mehr\Desktop\GTPROT. gtp
Flank Citerle | b gram revision dete: Februany 25, 2013
GT Selection | [Plart Configuration: GT & HRSG orly (no ST)
GT Inputs | [ne Siemens SGT-700 E noine (Physical Model 2151 BT PRO Type 2. Sublype 1
ST-HRSG Steam Propetty Formulatior: FC-67
HRSG Inputs
SYSTEM SUMMARY
SR Eouity Pawer OQutput kW LHV Heat Rate BTU/Wh Elect. Eff. LHV%
HRSG Layout @ gen. term. net @ gen. term. net @ gen. term. net
Cooling Syetem | [Gas Turbinets) 20213 10020 34.05
ST Inputs Steam Turbine(s) [
Enwironment
Other PEACE
Economics PLANT EFFICIENCIES
Gasfication PURPA efficiency I CHP (Total) efficiency Power gen. eff. on [ Canadian Class 43
B | x | energy. % | Heat Rate, BTU/KwWh
esalination
57.97 | 83.77 | 72.27 | 4421
Compute
GT fuel HHV/LHY ratio = NI
Tent Output | 5B fuel HHV/LHY ratio = 111
Graphics Dutput | [Total plant fuel HHY heat input / LHV heal input = ]
PEACE Output | |Fuel HHY chemical energy input (77F/25C) 224733 KBTU/hr 62428 BTU/s
Fuel LHV chemical energy input [77F/26C) = 202538 kBTUhr GE2E1 BTU/s
Multiple Designs
Total eneray input (chemical LHY + ext. addn) = 202538 KBTU/hr 56261 BT/
Of Desion | |Enerny chargeable to power (33.0% LHY . boler) = 30162 KBTL/he 25045 BTU/
Fully Flesible:
REEEn GAS TURBINE PERFORMANCE - Siemens 5GT-700 (Physical Model #219)
Gross power Gross LHV Grogs LHV Heat Rate Exh. flow Exh. temp._
output, kKW efficiency, % BTU/KWh Ib/s F
per unit 20213 31.05 10020 148 994
Total 20213 148
| s tubine unitfs] = [ |
1 5T PRO B0 Cilseretr DesapGTPRO L —

File View Edit Options Mavigator Window Excellink CompareFiles Help

L1 System Gas Turbine ‘ HRSG Steam Turbing Codling System Enviranment Gasfication Desalnation Miscelaneous

New Session ‘ Gas Turbine Summary | Summay Table | Gas Tubine Fuel | FuelHeatng | Chiler
ESTIMATED G.T_ SITE PERFORMANCE [Physical Model #219)

Stett Design

————(|Fuel =CH4. supplied @ 77 F
Plan Ceria e

TR LK @77 = 21517.58 BT
BT Selection |15 T, @ 100 % rating, diect TIT conlrol model, CE it
GT Inputs | [Site ambient condiions: 11.66 psia, 110F, 15% FiH
STHRSG | |Toteliletloss = nch H20, Evhaustloss = .00 inch H2D
Il fler = 4 Chiler =5 nch H20

HRSG Inputs

——————— Dot & stack = 200, HRSG = 7.00inch H20
Water Cicuts
HRSG Layout Siemens SGT-700 [Physical Model #219)
e PR I TET Mait kW HA.LHY Mex N2 02 02 H20 A
ST Iputs F F Ib/s BTU/AWh Ib/s % % % % %
— 16.8 2300 994 145 20213 10020 148 74.397 13.706 3156 7.845 0.89
Envionment

__OtherPEACE | e rgine 1D =219

Economics | [Fuelcompressor = 285.3 KWe, U cjected = 61,85 BTU/%, e femperalue = 201.2F
Sasiioation || melecular weight = 16,04, LUV @ combustor = 2168 BTU/D
(|67 auliay pover = 5312 KW

Desalination
Computs ESTIMATED 6.1 CYCLE
Stioam b T 1] MW WOLE COMPOSITION %
_ TedOuiput | psia F b/s N2 02 T2 H20 Ar
Grsphics Ot | [Ambisnt ai in 1165 110 14533 76787 76 798 20 606 0,030 [ 0925
PEACE Dutpt | [Ater filter 1151 110 14533 76787 76 798 20 606 0,030 [ 0925
—— [after chiler 1133 73 14533 76787 76 798 20 606 0,030 [ 0925
_Mulipe Desgts | [ ompressor inet 1133 73 14533 76787 76 798 20 606 0,030 [ 0925
O Desion | [Turbine coolant 23.39
FulpFlestle | [Compressor discharge 190.79 16 121.94 28787 76.799 20,606 0030 1641 0.9%5
Dot |[Fuel flow [ 201 261463
Turbine inlet 18316 2300 12456 28315 73953 12432 37H 2.990 0891
Turbine coolant 2.3
Turbine exhaust 11.98 994 147.95 28389 74397 13.706 3.156 7.845 0.8%
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File View Edit Options Navigator Window ExcelLink CompareFiles Help
] Spstemn Gas Turbine HRSE Steam Turbine Cosiing System Envitanment Gasfieation Desalination Miscellsneous
New Session | Gas Turbine Summary | Sunmary Table | Gas Tubine Fuel | Fuel Hecting | Chiler
StatDesign | [Mech o = 98.62% Goar bow off = 67.93% Generator ofl. - 5715%
T Coter | |22 power @ e tem = 139 1 kW per /s
S EIENS | [T efficiency @ gen tem - 30.69% HHY = 34.05% LAV
GT Sefection | |GT efficiency @ gen tem adjusted for fueltemp_@ combustor of 201 2 F = 306% HHV_= 33 95% LHY
GT Inputs
STHRSG A5 TURBINE/GENERATOR HEAT BALANCE (Physical Model #215)
RSB s 65873 BTU/s _
— Inlet Tnlet Water Steam T Fuel Enthalpy | Gas/Air
| SETEE | Air Sensible Air Latent Injection Injection [ @ Combustor | Addition
HRSE Lapout 1433 1605 | 62835 | 0
Coniing System
T g | |Emeray ot = 65855 BTU/s
Misc I Mech Gbox I Gen Turb(@1) Exhaust | Exhaust | Electric [ Steam@z) | Proc
Enviranment : =
Loss Loss Loss | Loss Coolant Sensible | Latent | Output | Coolant | Air
Other PEACE 310 281 417 562 [] 37205 7921 19159 | []
Economics
Gasfication | | 2510 enthalpy: diy gsses &liquid water @ 32 F (27315 K)
Heat Balance Erer (In- 0ot = [1752 BTU/s - [oma72 |
Desaination
Compute SINGLE-STAGE ABSORPTION CHILLER PERFORMANCE (Totals of 2 per GT)
Pressure GT air temp Cooling load Heat from Heal from Pracess Water
__Tetoup | duop inop ext_source provess steam cona.
Graphics Dutput | inch H20 F BTU/s ton BTUZs BTU/S Ih/s [
PEACE Output_| 5 37.4 1320.2 | 396.1 0 1730.6 1.343 0

Multiple Designs

2 chiller(s) per GT. 2 chileils] operating per 6T

Oif Design

Wameplate st standaid condions: 4831 ton/chiller, COP = 0,67

FullyFlesible

Full load at cuent conditions: 735.9 tan/chiler, COF = 0.7553

Cunent heat balance: Load = 26.8%, 198 ton, COP = 07628

Cunent chiled water temp. = 67.6F Range=5F Approach=5F

Cail heat exchanger sffectivensss = 0 8821

Coolant temperature = 7864 F

Chiled water flow [per GT) = 657.5 b/s

Chilled water piping DP = 12 psi_Coil DP =10 psi

Purmpls] [per GT) = 56.97 K/
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[ System Gas Tubine HRSG Stean Tubine Cocling System Envitorment Gasfication Desalnaton Miscallnesus
New Session || Plant Sunmary | Sunmay Table | Stieam Table | GasPressweLosses | Ewergynaysie | Noles | Messages
StatDesign | |51 PRO Z3.0 Mehr
= BB 03062017 111225 le=C:\Users\HehDesktop\GTPRON gip
LG | w—————r———T
GT Selection || prant Configurations GT & HRSG orly o ST)
GT Inputs || Siemens SGT-700 Engine [Prysical bodel #219], GT PR Type 2, Sublype 1
STHRSE | |Steam Propety Fomuatiors IFCE7
HRSG nps
—_— SYSTEM SUMMARY
_ Water Crcuts | Power Output KW LHV Heat Rate BTU/KWh Elect. Ef. LHVZ
HRSG Layout @ gen. term. net @ gen. term. net @ gen. term. net
Cogling 5ystem | [ Bas Turbinels) 20685 9973 34.22
T i | [Steam Tutbinels) 0
~—————|Plan! Tolal 20685 19559 9973 10547 34.22 32.35
Envirorment
Other PEACE
Economics PLANT EFFICIENCIES
Gasiioion PURPA efficiency CHP (Total) efficiency Power gen. eff. on Canadian Class 43
- % % chargeable encigy, % Heal Rate, BTU/kWh
Desaliation
57.70 83.05 71.13 4459
Compute
T ful HHYALHY ralio = 111
T Qunt | Tog ol FHVALHY ratio = iK
Giaphies Dutpu | [ Total plant fuel HHV heat input / LHV heat inpul = i1
FEACE Duiput | |Fuel HHV chemical energyinput (77F/350) = 278900 KETU/ 558 BTU/s
T TFuel LAV cherice energy input (T7F/250) = 206288 KETU/ 5730 BTU/s
Muiple Designs
PR DB | [T ctel enerqy nput (chemical LRV + ext_adin) = 206288 KETU/ 5730 BTU/s
Of Desian | £ nergy chargeable to pover (33 0% LHY ak. holler) = 93809 LBTUHr 26064 BTU/s
Fully Flesble
Wi GAS TUREINE PERFORMANCE - Siemens 5G1-700 (Physical Model 1219]
Gross power Gross LHV Gross LHY Heat Rate Exh. flow Exh._temp
output, KW efficiency, % BTU/AWh Ib/s F
per unit 20685 3422 9973 150 389
Total 20685 150

< 17|
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File View Edit Options Navigator Window ExcelLink CompareFiles Help
| System Gas Turbine HRSG Steam Tubine Cocling System Ervirorment G asfcation Desalinstion Miscellaneous
Mow Session || Gas Turbine Summary | Sunmay Table | _Gas Tubine Fuel | FuclHecino | Ghiler
One Siemens SG1-700 Engine [Physical Model #219), GT PAO Type 2, Sublype 1

Start Design

Plant Ciiteria

ESTIMATED G.T. SITE PERFORMANCE {Physical Model #219)

GT Selection | [Fuel = CH. suprlied @ 77 F

GT Inputs | [LHV @77 F = 21517 58810/
STHRSG | |[G.T. @ 100 % raling. dieot TIT control modsl, CC it
RS Inpts | |21 2rbert sondions: 1165 psia, T10F 15% FH

Totol nlet loss = 8 inch H20_ Exhaust loss = 800 inch H20
Inlet fiter = 4_Chiller = 6 inch H20

HRSG Layowt | [Duct & stack = 200, HASG = 7 00 inch H20

Cooing System

\water Circuts

Siemens SGT-700 (Physical Model #219)

ST Inputs
q PR | TIT | TET | Mair | K | H.R.LHV | Mex N2 | 02 | co2 | H20 | Ar
nionmend I F I F I Ib7s I [ Brukwn | Ib7s I % I % I % I % T %
Other PEACE 171 | 2300 | 983 | 148 | 20685 | 9973 | 150 | 74393 | 1369 | 3.161 | 7.854 | o8
Econamics
Gasification | |Ensine 1D =219
Fuel compressor = 2912 e, 0 rejected = 52,81 BTUJs, exittemperature = 201.2F
Desaination

Fuel molecular weight = 16.04: LHY @ combustor = 21586 BTU/b

Compute  ||G.T. ausiiary power = 52.12 ke,
_ TeOupu | ESTIMATED G.T. CYCLE

Graphics Output | Sucam o T ™ W, MOLE COMPOSITION %
PEACE Output_| bsia F Ib/s [ 0z coz 20 Al
1165 110 147.80 28787 75.798 20.606 0.030 1641 0.925
Multple Designs 1151 110 147.80 26.787 76.799 20.606 0.030 1641 0.925
Off Design 11.33 67 147.80 28.787 76.798 20.606 0.030 1641 0925
FullyFlexitle 1133 67 147.80 26.787 76.793 20.606 0.030 1.641 0.925
Secon Turbine coolant 23.79
Compressor discharge 184.04 14 124.01 26787 76.798 20.606 0.030 641 0925
Fucl flow 413,84 201 266304
Turbine inlet 166.28 2300 126.68 26314 73.943 17420 5.739 3.001 0.891
Turbine coalant 23.79
oy | [Fenbine extoust 1198 569 150.46 26388 74.393 15.69 361 7654 0.6

GT PRO 23.0 - C:\Users\Mehi\Deskiop\GTPROLgtp
File View Edit Options Navigator Window Excellink CompareFiles Help

1 System Gas Turbine HRSEG Steam Turbine Cooling System Environment Gasification Desalination Miscellaneous

New Session | Gas Turbine Summary | Summary Table | Gas Tubine Fuel | FuelHeating | Chiller

Start Design | |Mech ef = SBE5%_Gear box eff. = 87.97% _Benerator elf = 97.21%
BT specific power G gen term = 140 KW per b/s
Plant Citetia || fcioncy @ gon term = 30.84% HAV. = 34.22% LAV,
GT Seleotion | [GT efficiency @ gen tem adjusted far fusl temp, @ combustar of 201.2F = 30.75% HHY = 34.11% LHY
GT Inputs
STHRSE GAS TURBINE/GENERATOR HEAT BALANCE (Physical Model #219)
HASE Inputs Energy i 66894 BTU/s
Compressor Inlet Compressor Inlet Water Steam | Fuel Enthalpy | Gas/Ai
TEEIEEIE Air Sensible i Injection Iniection | @ Combustor |
HASG Lapout 1264 | 399 |
Cosling System
ST Inputs Energy out E6876 BTU/s
Mise | Mech Ghox | Gen Turb(@1) Exhaust [ Exhaust | Electric [ Steam@2) | Proc
Environment Loss [ Loss Loss [ Loss Coolant Sensible | Latent | Output | Coolant [ Air
rithede: 316 | 281 408 | 562 0 37626 | 8066 | 19607 | 0 | 0
Economics
Gasification | |21 enthalpy: diy gases & liquid water @ 32 F (273 15K)
5 Heat Balanee Errar (in- 0w = [18.27 BTL/s - Joers [ |
esaination
Compute SINGLE -STAGE ABSORPTION CHILLER PERFORMANCE (Totals of 2 per 6T
Pressure GT air temp Cooling load Heat from Heat from Process ‘Water
Ve @y drap diap T ext__source process steam cond
Giraphics Dutput inch H20 F BIUA | ton BTU/s BTU/s Ib/s Ib/s
PEALE Output 5 428 15365 | 460.9 0 1992.7 1547
Muliple Desians | 5y i i) par GT. 2 chileds] sperating par GT
0ff Desion | [Nameplate at standard condiions: 4931 ten/chiller, COP = 0,67
FullyFlerible || Fullload af current condiions: 7903 tondshillr, COP = 07559
Cesy) Cunent heal balance: Load = 23.2%, 2305 on, COP = 0,771

Curtert chiled water termp =622 F Fange=5F Approach=5F
Coil heat exchanger effectiveness = 06954 Coolant temperature = 7864 F
Chillzd water flow (per GT) = B57.5 bv's

Chil=d water piping DP = 12 psi_Coil DP = 10 psi

=1 1= Purnp(s} iper GT) = 56.83 k'
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L] System Gas Turbine HRSG Steam Tubine Cooling System Envionment Gasifcalion Desalination Miscellaneous
New Session || Plant Summary | Summary Table | Sheam Table | Gas Pressue Losses | Exergynalysis | Notes | Messages
StatDesign | [6T PRO 23.0 Mehr [~
e 1648 03-06-2017 11.20:06 fle=C-*Users\Meh/ADeskiopGTPAOT.glp
et Eitets | [P oorem revision date: Febuay 25, 2013
BT Selection | IPlant Corfiguation: GT & HRSG only (no 5T)
GT Inputs | [One Siemens SGT-700 Engine [Physical Model #213] GT PRO Type 2, Subtype 1
STHRSG | |Steam Fropety Fomulation IFCE7
HRSE Inputs
SYSTEM SUMMARY
DR Power Dutput kW LHV Heat Rate BTU/kWh Elect Eff. LHY%
HRASG Layout @ gen. term. net @ gen. term. net @ gen. term. net
Coolng System || Bas Turbinels) 21214 9926 34.38
STl |[Steam Tubine(s) []
Plant Total 21214 20077 9926 10488 3438 3253
Environment
Other PEACE
Economice PLANT EFFICIENCIES
Gasificalion PURPA efficiency | CHP (Total) efficiency | Power gen. eff. on | Canadian Class 43
% | % | chargeable cnergy, % | Heat Rate. BTU/kWh
Desalination
57.40 | 82.27 | 69.94 | 4501
Compute
(T fuel HHY/LHV ratio = 111
Tent Output | IDB fuel HH LY ratio = T
Graphics Output | | Total plant fuel HHV heat input / LHY heat input = m
FEACE Output | [Fuel HHY chemical energy input (77F/250) = 233659 KBTU/ [64a05 BT/
1 [Fusl L chemical enray input (77F/25C1 = 210577 BT/ | EEE BT/
) [Total eneray LHY + ent o = 210577 BT/ 58453 BT/
Ot Detian | [Fnergy chageable o power (507 LAV o b= 57356 KBTU/ 7210 BT/
FulyFleble |
| GAS TURBINE PERFORMANCE - Siemens S61-700 (Physical Model #219)
Gross power Gross LHY. Gross LHY Heat Rate Exh. flow Exh_temp.
output, kW elficiency, % BTU/KWh Ibis F
per unit 21714 3438 9976 153 983
Tatal 21714 153

File View Edit Options Navigator Window Fxcellink CompareFiles Help

| System Gas Turbine HRSG Steam Tubine Cooling System Enwironment Gasification Desalination Miscellaneous

New Session || Gas Turbine Summary | Summay Teble | Gas Tubine Fuel | FuelHealng | Chilkr
Sttt Design (ne Siemens SGT-700 Engine [Physical Wadel #213), GT PRO Type 2, Subtype 1 B
Plart Criteria

ESTIMATED G.T. SITE PERFORMANCE (Physical Hodel §219)

GT Selection | Fuef = CHA, supplied @ 77F
GT Inputs | [LHV @ 77 F = 2151752 BT LD
STHRSG (.7, @100 % raling, drect TIT conirol model, CC it
Site ambient condtions: 11,65 psia, 110F, 15% RH
Totalinlet loss =3inch H20, Eshaust loss = 8.0 inch H20
Wl Crcks || = Crilr=5 e 20
HRSG Layout || Duct b stack = 200, HRSE = 7.00 inch H20
LCooling System

HRSG Inputs

Siemens SGT-700 [Physical Model §219)

ST Inputs
S PR T TET Wait [ HRLHY Mex N2 02 £02 H20 M
| MR | P P /s BTU/kWh bis % % % % %
Otten PEACE 175 2300 94 151 21214 9926 153 74390 13667 3165 7062 089
Econamics

Gasfication | |Enanel0 <213
Fuel compressor = 2972 KWe, (] rejected =53 31 BTUs, exittemperature = 201.2F 4

Fuel molecular veight = 16.04; LHY @ combustor = 21506 BTUAb

Compute | |G.T. ausliany power = 5812 ke

Desalination

| Ve | ESTIMATED G.1. CYCLE

raprics Dulput Stieam ] T M MW, MOLE COMPOSITION %

PEACE Output psia F Ib/s N2 02 coz H20 A
T [Anbient airin 11.65 110 150,67 28.787 76.799 20,608 0.030 1641 0.9%5
Mol Desns | e iten 1151 110 150,67 28.787 76.799 20,608 0.030 1641 0.9%

OffDesan | [After chiller 11.33 ] 150,67 28.787 76.799 20,608 0.030 1641 0.9%

FulpFlesble | [Compressor inlet 11.33 ] 150,67 28.787 76.799 20,608 0.030 1641 0.9%

Desan Tutbine coolant 24.25
Compiessor dischaige 197.81 812 12642 28.787 76.799 20,606 0.030 1641 0.9
Fuel flow 41384 ] 271840
Tubine inlet 189.90 2300 12914 28314 73945 12409 374 9,011 0.891
Turbine coolant H.25
11.98 984 153.39 28.388 74.390 13.687 3165 7.862 0.8%

Turbine exhaust
A 17

\a%
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System Gas Turbine HRSG Steam Tutbine Coging System Envianment Gasficalion Desalination Miscellaneous
New Session ‘ Gas Turbine Summary | Summary Table | Gas Tubine Fuel | Fuel Healing | Chiler
Skatt Design Mech loss = 297.2 kiw/ Gear box loss = 441.2 KW Generator loss = 533.1 kiw'
Mech eff = 98.68% Gearbox eff. = 98.02% Generator eff. = 97.28%
FlantCrtea | T oo pove © gen tem = 190.8 KW et lo/s
GT Selection | [T efficiency @ gen tem = 30.98% HHY = 34.38% LHY
GT Inputs | | BT efficiency @ gen term adjusted for fusl temp. @ combustor of 201.2 F = 30 83% HHY = 34.27% LHY
STHRSG
HRSE Inputs GAS TURBINE/GENERATOR HEAT BALANCE (Physical Model #219)
Energy in = 68058 BTU/s
\Water Circuits Ce Inlet Compressor Inlet water Steam Fuel Enthalpy Gas FAir
HRSG Layout Air Sensible ‘Air Latent Injection Injection | @ Combustor Addition
Cooling System 1065 1664 0 0 | 65328 | 0
ST Inputs
Encray out - 68039 BTU/s
D Misc Mech Gbox Gen Turb{@1) Exhaust Exhaust Electric Steami@2) | Proc
therREoCH Loss | Loss Loss | Loss Coolant Sensible Latent | Output | Coolant | Air
Economics 323 | 282 418 | 562 38115 | 8231 | 20108 | | 0
Gasification
Dosaination | [Z212.2hay: oy gaces & liquid walter @ 32F (27315 K)
Heat Balance Ear (i - 0w = [1z.68 BTU/ - Jooe7a %
Compute
SINGLE-STAGE ABSORPTION CHILLER PERFORMANCE (Totals of 2 per GT
EUGRN Pressure BT air temp. Cooling load Heat from Heat fom Process Water
Graphics Output diop diop ext. source process steam cond
PEACE Output inch H20 F BTU/s ton BTU/s BTU/s Ib/s Ib/s
5 489 1789.5 ‘ 536.9 o 22789 1.769 o
Muliple Designs
Off Design 2 chiller(s) pet GT, 2 chillerfs] operating per GT
FullyFlerible | [Nameplate ot standard condiions: 483.1 tan/chiler, COP = 067
Design Full nad of cunrent condiions: 115 lon/chiler. COP = 07559
Curent heat balance: Load = 33.1%, 268.4 ton, COP = 0.7853
Curent chiled watertemp. = 56 1 F_Fange =5F Approach =57
Coil heat exchanger effectiveness = 09072 Coolant temperature = 78.64 F
Chilled water flow [per GT) = 6575 Ib/s
Chilled water piping DF =12 psi_Coil DF = 10 psi
=l I Purpis) [per GT) = 58.89 kiw/
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| System Gas Tubine HRSG Steam Turbine Cosiing System Environment Gasiication Desalination Miscelansaus
New Session || Plant Summary | Summary Table | Steam Table | Gas Pressuie Losses | Exergy Anabsic | Notes | Messages
StatDesign | |G PRO 23.0 Weht
i G| 2B 08062017 11:33 36 Fle~CAUsersMeh\Deskiop\GTPAO1 olp
__PlankCritetia__| I8 e revision date: Februay 25, 2013
BT Selection || Plar Canfiguration: GT & HRSE anly Ino 5T)
GT Inputs | [Gre Siemens SGT-700 Engine (Physical Madel #213) G PRO Type 2. Subtype 1
STHRSG || Steam Property Formulation: IFC-67
HRSG Inputs
— SYSTEM SUMMARY
| EEEEs | Pawer Output kW LHV Heat Rate BTU/KWh Elect. Eff_LHVZ
HRSG Layout @ gen. term. net @ gen. term. net @ gen. term. net
Cooing System_||Gas Turbine(s) 21582 9884 3452
ST nputs Steam Turbine(s) 0
Plant Tatal 21582 20440 9884 10437 3452 32.70
Enwironment
Other PEACE
E conomics PLANT EFFICIENCIES
Gasilioation PURPA efficiency | CHP (Total) efficiency Power gen. off. on Canadian Class 43
| % | x | energy, X | Heat Rate, BTUZ/KWh
Desalination
57.21 | 81.73 | 69.17 | 4531
Compute
G fusl HHYZLHV rafio = 11
_ Tex DU | o fue ALV atio = 111
Graphics Output | | T otal plant fuel HHY heat input / LHV heat input = i
PEACE Output | [Fusl HHY chemical energy input (77F7250) = Z36701 KETU/ [e5750 BTU/s
i Designs | F2E1LHY chemica eneray inpul (77F/250) = 213313 KBTU 59255 BTU/s
| Multile DESa | 175 nergy inpu [chemical LHV + e, addn) = BESE) KETU/ 59255 BTU/s
Off Design | [E nergy chargeable t pawer (33.0% LHV alt baiker] = 100837 KBTU/he |2e00 BTU/s
FulyFlesible
D GAS TURBINE PERFORMANCE - Siemens SGT-700 (Physical Madel #219)
Gross power Grass LHV Gross LHV Heat Rate Evh. flow Exh._temp.
output, kW efficiency. % BTU/Kwh Ib/s
et unit 21582 34.52 9884 155 E
Total 21582 155

YA
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| System Gas Turbine HRSG Steam Tubine Codling System Envionmert Gasfication Desalation Miscellaneous
New Session ‘ Gas Turbine Summary | Sunmay Table | Gas Tubne Fuel | FuelHealig | Chiler
Stat s | |ne Siemens S6T-700 Engine Physica bodel £213) G PRO Tope 2 Sublge |
Pl Citera ESTIMATED G.T. SITE PERFORMANCE (Physical Model #213)
GT Selection | [F /= CH4, supplied @ 77 F
GTInputs | [LHV @ 77 F = 21517588700k
STHRSE | |57 & 100% ing, diect TIT caniiel model, CC lmit
S gt |12 205 conons 15 i 1107, 15 P
Total et loss = 3 inch H20, Exhaust loss = 300 inen H20
Wil CAttats | ites — 8 Chills =B inch H20
HRSG Lapout | [Diet b stack = 2.00, HASG = 7.00 nch H20
Codling System
T lrputs Siemens SGT-700 (Physical Model #219)

5 ‘ PR [ TET Mair K H.RLHY Mex N2 02 02 H20 A
I F F Ib/s BTU/KWh Ib/s % % % % %
Other PEACE 176 2300 980 152 21582 9884 155 74.383 13.667 3174 7.880 0.9

Economics
Gaslicaion | |Enaine 0 =219
Fuel compressor = 301.1 K, 0 efected = 54 51 BTU/S, ext emperaturs = 201 2F
Desalnation
Fuel molecular weight = 16.04; LHY @ combustor = 21668 B1U7lb
Compute | [B.T_suiiiy power = 58,12 K=
Tert Dutput ESTIMATED G T_CYCLE
Graphics Output Stieam p T M M.W. MOLE COMPOSITION %
PEACE Dutput psia F Ib/s N2 02 co2 H20 A
oeD [Ambicnt air in 11.65 110 15217 20.747 76.799 20.606 0.030 1.641 0.925
TP 99 | [atter fiter 1151 110 15217 28.787 76.799 20,606 0,030 1641 0925
DA Desion | [ater chiller 1.3 56 15217 20.747 76.799 20.606 0.030 1.641 0.925
FulyFlesitle | [Compressor inlet 1133 56 15217 26.787 76.799 20.606 0.030 1.641 0.925
L) Turbine coolant 2443
Compressor discharge 199.60 807 127.68 26.787 76.799 20.606 0.030 1.641 0.925
Fuel flow 41384 201 2.75380
Turbine inlet 19181 2300 13044 28.312 73.937 12.386 3.755 9.032 0.890
Turbine coolant 2443
ezl | [Turbine exhaust 11.98 980 154.93 26,386 74.383 13.667 3174 7.880 0.896
1] GT PRO 230 - CUsers\Mehr\Desktop\GTPROL gtp ol (Ehli
File View Edit Options Navigstor Window ExcelLlink CompareFiles Help
L System Gas Turbine HRSG Steam Tutine Cacling System Enyienment Gasfication Desalinalion Miscellancous
New Session || Gas Turbine Summary | Sunmary Teble | Gas Tutine Fusl | Fuel Hesiing | Chiler
St Degn || Mech o5 = 287 5 W Gear boloss = 417l Gerersto loss = 533 1 K
=~ Wech eff =35 73 Geat bo off = 38 067 _Generstor ofl_= 57 33%
ot Citetl | N —pesifc porer @ gon tem = 141 8 KW par b/s
GT Selection | |57 efficiency @ gan term = 31.11% HHY = 34.52% LHY
GTInputs | [T efficency @ gen tem sdjusted for fusl temp. @ combustor of 201 2 F = 31 025 HHY = 34 41% LHY
STHRSR
GAS TURBINE/GENERATOR HEAT BALANCE (Physical Model #219)
HRSG Inputs -
Energy in - 68762 BTU/s
Watet Circuits Compressor Inict Compresser Inict Water Steam Fuel Enthalpy Gas/Air
HRSG Layout Air Sensible Air Latent Injection Injection @ Combustor Addition
Codling System 902 1681 ] 0 66179 0
5T Inputs
5 Eneray out = 68743 BTU/s
EET Misc Wech Gbox Gen Tub(@1) Exhaust Exhaust Electric Stoam(02) Proc
Other PEACE Loss Loss Loss Loss Coolant Sensible Latent Dutput Coolant Air
Economics 327 262 419 562 0 38363 8333 20457 0 0
Gasication
Dendiaion || ety Oy paces & i waer @ 32F (27315K)
et Balance Errer In - Out) = [res8 BT/ - 00275 % [
Compute
SINGLE-STAGE ABSORPTION CHILLER PERFORMANCE [Tatals of 2 per GT)

Test Qutput Pressure BT air temp Caoling load Heat hom Heat from Process Water
Graphics Output diop drop ext. source process steam cond.
PEACE Dutput inch H20 F BTU/s ton BTU/s BTU/s /s Io/s

5 53.6 1981.2 594 4 0 24757 1.922 0

Multle Designs

Off Design

Fuly Flsstls
Desion

< 7]

7 chileis) per B1. 2 chiler) operting per 6T

Nameplate at standard conditions: 4331 ton/chiller, COP = 0.67

Fullload at current conditions: 735 5 ton/chiller, COP = 07553

Cunent heat balanee: Load = 37 2%, 257 2 ton, COP = 05003

Cunert chilld wales tewp =51 4F_Rangs=5F Appiosch=5F

Coil heat exchanger effectivensss = 09147 Coolart temperature = 7864 F

Chilld waler fiow per 5] = 657.5 lb/s

Chiled waler pping P = 12gsi_Cail DP = 10 psi

Fumpls)[per GT) = 5889 KW/

f’% 2ok 5 ol @l:.; V=Y S
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] System Gas Tubine HRSG Steam Tubine Cooling System Envitonment Gasfication Desaiination Miscellaneous
New Session ‘ Plant Summary | Sunmay Table | Stieam Table | (Gas Fressue Losses | EwergyAndlsis | Moles | Messages
Start Design GT PRO 23.0 Meht
Pt ot | LB 8062017 11 4530 flo=C et hiehr Deskiop G TFRO gip
e EE | [Program reviion date Febuay 25, 2013
GT Selection | {Plant Configuration: GT & HRSG only no 5T)
GT Inputs | [One Siemens SGT-700 Engine (Physical Wodel #213], GT PRO Type 2 Subiype 1
STHRSG | |Steam Propey Fomuation: IFC67
HRSG Inguls
SYSTEM SUMMARY
i teiCcuts Power Output kW LHY Heat Rate BTU./kKWh Elect. Eff. LHVX
HRSG Layout @ gen. term. net @ gen. term_ net @ gen. term_ net
Cocling System || Bas Turbinels) 21974 9827 3472
T hpue | [Steam Turbine(s] 0
Plant Total 21974 20826 9827 10368 U2 3281
Enwironment
Other PEACE
Economics PLANT EFFICIENCIES
Gasiication PURPA efficiency | CHP (Total) efficiency Power gen. eff_on I Canadian Class 43
% | % | chargeable energy, % | Heat Rate, BTUZkWh
Desalination
57.05 [ 5118 [ [ 4562
Compute
GT fuel HHY/LHY ratio = 11
Tes OUput |5 fuel HVALHY rato - 1
Giraphics Output | |Total plant fusl HHY heat input / LHY heat input = 11
PEACE Output | |Fuel HHVY chermical energy input (77F/25C) = 239603 KBTU e BESSE BTU/s
D Fusl LHY cherical energy input [77F/25C) = 215334 KBTU/hr 53982 BT
ele D29 | 17 ctalaneray nput chemica LF + e, aden) = 215934 KBTU/ 53982 BT
0if Design Energy chargeable to power (33.0% LHY alt. boiler) = 103859 KBTUhe 28850 BTU/s
Fuly Flesible
EET0 6AS TURBINE PERFORMANCE - Siemens 5G1-700 (Physical Model #219)
Gross power Gross LHY Gross LHV Heat Rate Exh. flow Exh. temp.
output, kW eificiency. % BTUZKWh Ih/s F
et unit 21974 .72 9827 156 978
Total 21974 156
34 GT PRO 23.0 - CUsers\Mehr\Desktop' GTPROLgtp =14
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[] System Gas Turbine HRSG Steam Tutbine Cooling System Envitonment Gasfication Desaination Miscellaneous
New Session ‘ Gas Turbine Summary | Summary Table | Gas TubineFuel | Fuel Hesting | Chillr
Siot Design || Siemens SBT-700 Encine [Prysical Model 1218), GT PRO Type 2, Sublype 1
| HEh | ESTIMATED G.T. SITE PERFORMANCE (Physical Model 1219)
GT Selection | JF | = CHd, supplied ® 77 F
GTInouts | [LRV @77 F = 2151758 BTUR
STHASG | |B.1. @ 100 % raling, dvect TIT control madel, CC imit
HE Ipuls || 20bnt conilons 1165 i, TI0F, 165 R
———————|Totalinlotloss = 8 inch H2D, Exhaust loss = 3.0 inch H20
_water ks [ 1o iter - 4 Chiler = 5 nchH20
HRSE Layout | |Duct i stack = 200 HRSG = 7.0 inch H20
Coaling System
ST Inputs Siemens 5GT-700 [Physical Model #1219)
BErn PR v TET Mait kW HR.LHY Hex N2 02 co2 H20 Al
e F F Ib/s BTU/kWh Ib/s % % % % %
Other PEACE 178 2300 978 153 21974 9827 156 74.379 13633 3190 7.902 0.896
E conomics
Gasification | {Enane I =213
T Dusaaton | [P compresor = 304 8 ki, O ejected = 55 28 BTU/s, il temperatue = 201.2F
Ful moleculst weight = 16.04; LRV @ combustor = 21586 ETU/b
Compute | [G.T. auniia power = 5912 ke
(o004 ESTIMATED G.T_CTCLE
Graphics Qutput Stieam ) T [ WM. WOLE COMPOSITION %
PEACE Ouiput psia F Ib/s N2 02 €02 H20 Al
Wl D [Ambient air in 11.65 10 153.23 28.787 76.793 20.606 0.030 1.641 0.925
| Mulinl Desi8s | Farer flter 1151 110 153.23 26.787 76.799 20.606 0.030 1.641 0.925
0t Design | [water condensed 0.01
FulpFlexble | [Atter chiller 1.33 51 153.22 26.788 76.807 20.608 0.030 1.630 0.925
e Compressor inlet 1133 51 153.22 28.788 76.807 20.608 0.030 1.630 0.925
Turbine coalant 24.66
Compressor discharge 201.21 738 128.56 28.788 76.807 20.608 0.030 1.630 0.925
Fuel flaw 413.84 201 2.78757
Turbine inlet 193.16 2300 131.35 28311 73.930 12.345 3974 9.060 0.830
=1 = Turhine coalant 24,66
Turbine exhaust 11.98 978 156.01 26.385 74.379 13.633 3.190 7.902 0.836
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[] System Gas Turbine HRSG Steam Tubine Cooling System Environment Gastication Desaination Miscellaneous
New Session || Gas Turbine Summary | Summary Table | Gas Tutine Fuel | Fuel Heaiing | Chillr
Stor Dsign || 4tine caolant= 16.09% camprin
ot ot | |Fehless =257 S G bor oss = 6422 K Generaofoss =551 K
=2 Mech ofl = 99.72% Gear bow off. = 98.08% Generalor eff. = 37.37%
GT Selection |57 specific power @ gen term = 143.4 K/ per Ibis
GTInputs | [T eficiency @ gen term = 31.29% HH = 34.72% LV
STHRSE iency @ gen tem acfusted for fuel termp. @ combustor of 201 2 F = 31 2% HHV = 3461% LYV
HRSG Inputs
— GAS TURBINE/GENERATOR HEAT BALANCE (Physical Model #219)
Wt Cieuite | JE 00 §9379 BIUZS
HFRiSG Lapou: Compressor Inlet Compressor Inlet Water Steam | Fuel Enthalpy [
Cooling System Air Sensible Air Latent Injection Injection | @ Combustor [
7 Inputs 707 1681 0 0 | 66990 [
| Beianet || =mrms 69360 BIU/s
Other PEACE Misc [ Mech Ghox | Gen Turb(@1) Exhaust | Exhaust | Electric [ Steam@z) |  Prac
E conorrics Loss | Loss Loss | Loss Coolant Sensible | Latent | Output | Coolant | Air
Gasfication 331 [ 282 419 562 0 38522 [ 8415 | 20828 [ 0 [ 0
Desalination ;
Zera erthaby: oty pases & lauid water @ 32 F (27315 K)
Compute | [Heal Balance Enor (in - Oull = | [EE] ETU/S - (e [= |
| TeiE | SINGLE-STAGE ABSORPTION CHILLER PERFORMANCE (Totals of 2 per GT)
Graphics Quiput Pressure GT air temp Cooling load Heat from Heat from Process Water
PEACE Dutput diop drop [ exl. source process steam cond.
o inch H20 F BIUs | ton BTU/s BTU/s Ib/s Ib/s
e Deva | 5 59 22073 | 662.2 0 2675.8 2077 0.0105
0ff Design
FulyFlexble | ]2 chilers) per BT, 2 chilerls) opersling per GT
Design

< 7]

[Nameplate at standard conditions: 493.1 ton/chiller, COP = 0.67

Full load af current condiions: 752.3 ton/chiler, COP = 07553

Current heat balsnce: Load = 44.0%, 331.1 ton, COP = 0.8243

Curent chiled water temp = 45 F Rang==5F Appioach=5F

Coil hest exchange: effectiveness = 0.9219_Coolant temperalure = 78.64 F

Chilled water flon [per 67) = B57.5 b/

Chiled wale piping P = 12 psi_Col DP = 10 psi
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L1 System ] Gas Turbine HRSG Steam Tutbine Cosling Systern Envitanment Gasification Desalination Miscellanzous
New Session || Plant Summary | SummaryTable | StreamTable | GasPressure Losses | Eergyhnapsis | Notes | Messages
StertDesign || BT PRO 23.0 Mehe
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Abstract

Gas turbines are considered as one of the power generating machines. Considering
the important position of these turbines and their widespread use at power plants,
there have always been many efforts to increase the efficiency of their working
cycle. One of the most important ways to increase the efficiency of gas turbines
Cooling the air into the compressor. The main methods used in gas turbine cooling
are the use of absorption chiller. In this paper, the effect of lowering the air
temperature on increasing the efficiency of three STM-700 SIMENES (60MW) gas
generators in Imam Khomeini oil refining company of Shazand which is located in
Shazande plain and in hot and dry weather in summer is investigated. The company
has a surplus of 10 tons per hour low pressure steam (LPS) with a pressure of 4.5
bar and a temperature of 240 degrees Celsius, which is the atmosphere of Vent.
After calculations performed with the help of the Thermoflow software from the
GT PRO option, the following results are obtained: Studies show that by reducing
the air temperature to 6065KW on the compressor and reducing the output by 3.32%
and reducing the efficiency of the company's gas turbines by 18 ° adds. Due to the
utility of this chiller, the LPS vaporized into the atmosphere, which simultaneously
draws distilled water with its heating, and the cooling water consumed by it is the
DM water required in the steam boilers of the company. Using this system also
helps to preheat it, so in addition to increasing the efficiency of gas turbines, the

result is an energy saving, so the project has economic justification.

Keywords: Absorption Chiller, Electric Power Gas Turbine, Imam Khomeini
Refinery, Shazand, Thearmoflow Software
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