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Themoflow

PHAST

Motor Master

PSAT & FSAT (Pump and fan System Assessment Tool)

PumpSave & FanSave
EES

Ret Screen

Design Builder

Trnsys

Revit energy

carrier

Etapro (General Physics)

Efficiency Map (General Electric)
Optimax Performance Monitoring (ABB)
Pmax, (Scientec Inc.)
EnergyAnalyzing(SamanEnergy)
Enerit(energy action every day)
AVRReporter(KONsys International)
DigitalEnergy(Schneider Electric)
SENS3(FACHWELT VERLAG)

Carbon Systems

M & T(Monitoring & Targeting)
SEEMS(SamanEnergy)
SIEM(SamanEnergy)
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Aspen HYSYS

me

4 - o~ T

* Cut r_"l -l' Jl’i' Methods Assistant 7 Map Components L_-<_'1' Hypotheticals Manager & ’Eé g"ﬁssociate Fluid Package Ea]
E8copy~ _@ £3 'tB Reactions E&Update Properties E, Convert ﬁDefinitions'
3 Component Fluid — . Petroleum " il Convert to r . PVT Laboratory
58, Paste Lists Packages -k, User Properties Assays & Remove Duplicates ‘ Manager Refining Assay =] options Measurements
Clipboard | Mavigate Compaonents Refining Hypotheticals il PVT Data
Properties < Comy List-1 - |+ —
|AII Iterns |'|
4 |53 Component Lists
2 Source Databank: HYSYS Select: Pure Components bl 2 -
|[% Component List - 1 | ’ ﬂ Fitcen |M Faanin:s |
Bl P e Seaicht Pmmma = Searchby: | Full Name/S |
earch for: ypotheti earch by: me/Synonym b
[& Petroleum Assays Companent Type Group Hypothetical Solid
[ Reactions
C t M -
By Connpoiier ; 3R Simulation Name Full Name / Synonym Formula =
[ User Properties -
| Add | Methane c1 CH4
Ethane c2 C2H6
Propane C3 C3H8
i i-Butane i-C4 C4H10
n-Butane n-C4 C4H10
i-Pentane i-C5 C5H12
MOV n-Pentane n-C5 C5H12
n-Hexane c6 CAH14
n-Heptane c7 C7H16
n-Octane ca CE8H18
n-Monane o] CoHz0
n-Decans Clo Cl0H22
n-C1L c1 CllH24
n-C12 C12 Ci2H26
n-C13 C13 C13H28 -
N
R Properties
O
D-E Simulation
- Messages - I x
- Safety Analysis
@J Required Info : Fluid Packages -- Select property package
O Aty Required Info : Master Component List -- Empty component list
‘$ Required Info : Cormponent List - 1 [HYSYS Databanks] -- Empty component list
. || Required Info : Components -- Empty component list
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Aspen HYSYS
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Properties ¢ Basis1 - | + =
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4 |53 Component Lists e ; 5 -
(3 Component List - 1 Package Type: HYSYS Component List Selection Component List - 1 [HYSYS Databanks] v| Wiew |
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|I_3 Basis-1 | -Property Package Selection -Options ~Parameters
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Aspen HYSYS
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Aspen HYSYS

"2 Workbook - Case (Main)

15
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Name HP Wt Gas | 1 2 =
Vapour Fraction 0.9332 09333 (0.9336 1.0000 0.0000
Temperature [F] 1350 1350 | 100.7 100.7 100.7
Pressuie [psial 151.0 R85.0 1430 143.0 143.0
Molar Flow [Ibmale/hr] 3513 9900 3H13 3473 40.16
bass Flow [Ib/hr] 1.006e+005 1.904e+005 | 1.006e+005 9.985:+004 7234
Liguid Yolume Flow [barrel/day] 1.705e+004 3.954e+004 1.705e+004 1.700e+004 49.64
Heat Flow [Btushi] -1.359e+008 -3342e+008  -1.383e+008 -1.334e+008 -4 910e+006
MName 4 5 3 20 LP Dy Gas |
Vapour Frachon 0.9360 1.0000 | 0.0000 0.0000 1.0000
Temperature [F] 80.07 80.07 | 80,07 1435 114.9 |
Pressure [psia) 583.0 583.0 h83.0 148.0 148.0
Molar Flow [lbmolehr 3300 3860 3381 7230 3443
Mass Flow [Ib/hi] 1.904e+005 1.897e+005 | 717.2 1.074e+004 9.941e+004
Liquid Volume Flow [barrel/day] | 3.954e+004 | 3.349e+004 4921 6520  1.596e+004 ™
Matenal Streams | Compositions I Energy Streams II_InitI]ps ‘
Fesderfiock LP Wel Gas (] Include Sub-Flowsheets
gR290 = 000 (L] Show Name Only
Mumber of Hidden Objects: 0
I=
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Aspen Pinch L’w "

Pinch Analysis

Hot and Cold Composites Combined

Heat recovery is possible where the hot composite is hotter
than cold composite

| |
| |
' |
|
E [
-] HOT
> COMPOSITE
= COLD COMPOSITE
o
=
1]
P.
| |
i i
' HEAT FLOW
& & www.samanenergy.ir @ info@samanenergy.ir D 0913-796-9262



Aspen Pinch Lw

Steam= A

Reactor
200 °C

1 Hot stream = Product

1 Cold stream = Feed
Steam= A

!

18
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Aspen Pinch

Steam= A -X

Keed Reactor
80 °C | 200 °C

A ix ; Steam= A- X
Curves are 200 S e : 1 Hot stream = Product

“shifted” i 1Cold stream = Feed

horizontally 409 - '
towards each 9 : Recovered Heat =X
other till they 80 |
are vertically C\;‘f_' B.X

apart by 20 C (b)

19
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A

Temperature

Hot Composite Curve

:QCmin
Cold Utility

Hot Utility
: QHmin

PINCH

Cold Composite Curve

Enthalpy

(:2)



Aspen Pinch

21

P B EH J kK E B .

e Iniet T | Outiet T MCp Erthalpy || HTC Flowiate | Effective Cp| DT Cont

= [C] [C] [ki/C-h] /bl %9 [kihm2] || [kash] [kd’kaLC] [C]
lubecut | #  B0.0 | 750 | 3.522¢+004 | 5.283e+005 14151 || 1.718e+00- 2050 | Global
Rffmiz | A 1050 2050 3.128e+004 | 3.128e+006 836.2 || 1.360e+00- 2300 | Global
fshraff | 1650 | 730 2.371e+004 | 2182e+006 836.2 || 1.054e+00 2250 |  Global
psuedoraff | # 560 860 | 1.067e+00% | 3.200e+006 8362 || 4.848e+00 2200 Global
ewtmxl X B60| 1600 7676e+004 7.983e+006 7200 || 4.040e+00. 1900 | Global
extmwZ A 1690 2300 | 5353e+004 3631e+006 8374 || 3022e+00 1970 | Global
extract | 1500 | 110.0 | 1.473e+004 | 5917e+005 7200 EB460 2250 Global
pueFF | 1550| 1250 | 7515e+004 | 2 255e+006 21421 || 3.894e+00 1930 |  Global
c13032 |/ 2040 1700 | 1.704e+004 | 5795e+005 897.4 || 1.186e+00 1437 | Giobal
Solvetrvapormi1 | 1400 60.0 | 2525e+005 | 2.020e+007 26281 5531 4566 |  Global
Solvetsvapormi2 | 950 E0.0 | 1.871e+00E | 6.548+006 897 4 9013 | 2076 |  Global
cl3033 | X 1450 1451 | 49394007 4.939+005 720.0 || 1.063e+00- 4645 | Global

=t ew

n—
Process Sue-a-:[ Utility Streamns I Economics I Dptions INI:-tes I
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Aspen Pinch

~Area Targets ~Pinch Temperatures—
Counter Current [m?
1-2 Shell & Tube [m2]

Cost Index T argets

1

b inimunn for MER
Shells

Total Annual [Cost/s]

Smml LFh'ity‘l'ugets | ngeTargett | Plats/T ables I—

22 DTmin [200C




Aspen FIHR

095 S ilwdow Cyz 1381 o35 sbd (65959

Extended Surfaces _ﬂ e pe e
—-[#] Tube Bank Processes i ; ; TR
A Pracess Fiid Flow fame [Sueam1
‘wall Losses - g
- -
= £ <Direct Input>

Gas-zide Heat Transfer

R adiation from Firebox <tir [MELA0)»
- Cambustion <4 ater [MELAO]:
- [#] Bumers+Cambustion
Fuels

CHONS Fuel

Gaseous Fuel

Dxidants

Combustion Products
[=-[#] Craught Calculation

- Diatum Levels

Inlet Press.Loss

Batk Heights

Flue Ducting

Flue Stack

Process

Process Data - Streams
Process Constraints - Stn| =
Options

Fun Documentation
Corwergence Criteria
Output Control
User-zet Limitz
Physical Properties

E Full Results
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Aspen FIHR e

L' Design H - Aspen AspenON

+

B§. File Edit Wiew Input Run Outpot  Toobar  Window  Help =
D HSR B LML XKSE B EEBR| D 7 B |
Fa
Echo of Input Messages Output T. eratures
Fuel Oxidant and Flue Gas Heat Balance Detailed Process Fluid Data Tables
Performance of the Firebox Performance of the Convection Bank Flue Svstem
Detailed Gas Side Pressure Change Table APT Sheet 1 Firebox Configuration 3
Details of the Firebox Tubes Convection Section Process Fluids
Detailed Pressure Drop Tables Summary of Results Total Pressure Drops
Total Exchange Areas Heat Fhixes =
=]
SEE REFERENCE MANUAL FOR COPFYRIGHT AND DISCLAIMER HOTICES
30-JUN-2012 14:40 INPUT FILE: D:\...\Design H-7701.FHI
SIMULATION MODE:
THE FCLLOWING INPUT DATXZ CARDS WERE SUPPLIED
Echo of Input
START FIHRZ FIX B S5IMO CYL4B 1]
5) 001 OPTS 5
&) 002 H-T7701 3344
T7) 010 1 2 1 2100
8) 011 1] 4] 1] 1] 1] 4]
9) 01z 1 1
10) 016 2z = *
11) 101 GECOHM 5
12} 102 1 2 1 25 = =
13) 103 * 1 ® ® * =
14) 105 20 = * * = =
15) 107 = 0.2214
16} 110 1
i ]

24 | |

| For help, press F1 | Cylind Firebox+B anks
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Aspen FIHR

0595 5P Vb )P e 5 sla (29,5

w YTy

J NPV

HEAT BALANCE - FIREBOX
Ambient temperature = 15.00 deg C

Number of fireboxes = 1
Number of burner=s per firscox = 3

Total heai inputs (to 1 firebox F 3 burners)
Heat input from fuel (calorific value only) = 2327 .B kW
Heat input from fuel + oxidant (from 25 deg € ref.) = 2317.3 kW
Heat input from fuel + oxidant (from ambient) = 2327 .8 kW
Heat input from atomising steam (ref, 25 deg G, vapour) = 0.0 kW
Fuel preheat reguirement (from ambient) = 0.0 kW
Oxidant preheat requirement (from ambient) = 0.0 kw
Total Total Radiative Convective
per firebox per firebox per firebox
Heat loss to walls (kW) B7.657 57.657 =194.4 252.1
Heat transfer to roof tubes (kid) .o 0.0 4.0 0.0
Heat transfer to main tubes (ki) 1545.4 1545.4 947.8 597.7
Heat loss to flue (i) 716.5 Ti6.5 2153 503.5
Heat transferred to tubes and walls, Qf m 1816.2. kW
Combustion gas heat loss, Qe = m*cp*(Tfg-Tfe) = 0.0 kw
from gas mixed temperature, Tfg= =273.15 deg C
to bridge-wall (firebox exit) temperature, Tfe = =273.15 deg C
Hottel bridge-wall paramester, Qe/Qf = 0.00

Radiation wall loss = 2,40 %
Firebox efficiency = &6.69 % (heat transfer to tubes/heat input)
Splution errer in heat balance = =.10 &
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Aspen B-JAC e
Juro giludow Coz I8l o 55 (s (5999

[ﬁ - - Aspen + Design System - aspen - [Hetran.Input.Exchanger Geometry. Exchanger Type

o
x

0 File Edit Run Tools Wiew Window Help k-
DR & 2R PeE el a s S@| » & a |l K
Exchanger Type | ’%“SI vl ur | L= | € 3 | M+ |

3 Hetran + Shell/Heads | + Covers | ' Tubeshests/Exp. Ints. I ' Flanges |
=3 Irput
=123 Problem D efinition
-[B] Description
(B Application Options
-[B] Process Data
=23 Physical Property Data
(B8] Property Optiors
Hot Side Composition
-[B] Hot Side Properties
-[B] Cold Side Composition Front head type IA - channel & removable cover ﬂ
(B8] Cold Side Properties
=423 Exchanger Geometry Shell type |H - double split fow j
B Tubes
(B Bundle
Baffles Exchanger position i =
- [EB] Rating/Simulation Dat Hereerta J
- [B] Mozzles
=423 Design Data
(B8] Design Constrairts
Materials
(B Specifications
=23 Program Options
Thermal Analysiz
-[B] Conelations
(B8] Change Codes
=43 Results

L——_la Design Summarny
2 Input Summary
-2 Optimization Path
B Recap of Designs
@ Wamings & Messages
=4 Thermal Surmmary
~[B) Performance
B Coefficients & MTD
@ Preszure Drop
< [B) TEMA Sheet

Fiear head type IS - floating head with backing device j

=B
|| For help, press F1. [IN5  |B/30/2012 |2:42 PM /ﬁl
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Aspen B-JAC

E-0306 Design Specification Sheet

1] Company: BISOTOON PETROCHEMICAL COMPANY
2| Location: KERMANSHAH ‘ . ‘ u
3| Service of Unit: DESORBENT HEATER/RAFFINATE COLUMN BOTTOM EXCHANGER < 3 S
4] tem No.: E-0302 Design Specification )Q ) )5 ’b)) 6 @9)’
5| Date:1389/10/18 Rev No.:0
6] Size 815 / 6096 mm Type AHS hor Connected in 1 parallel 1 series .
7| Sarfronitert) 2286 2 Shellsiunt 1 Surf/shell (eff) 228.6 m2 J S0 S )l.wjd».o
8 PERFORMANCE OF ONE UNIT *
9| Fluid allocation Shell Side Tube Side
10] Fuid name HC Hot Qil
11] Fuid quantity, Total kag/h 172597 207968 -
12|~ Vapor (nfout kg/h 43154 Shell Side Uelire il
13 Liquid kg/h 172597 129443 207968 207968 Gases (in/out) 43134
14 Noncondensable kals Liquids [infout) 172597 129443 207968 207968
15 T emperature [in/out] 28R E 2572 300 27746
16| Temperature (In/Out) C 255.6 257.2 300 277.46 Dewy point or bubble paint 2571
17 Dew / Bubble point C 257.1 Film coefficient 2096.2 17487
18] Density kg/m3 597.2 14 826.74 844.54 Fouling resistance 0.00035 0.00034
19] Viscosity cp 0.13 0.009 0.452 0.525 Welocity 1.62 1.25
20l Molecular wt, Vap Frezzure drop [allow. foale. ] 0.12097 /0.06211 0.7 /0.22504
21) Molecular wt, NC Total heat exchanged 31947 |Tupe AHS har 1 zer 1 par
22| Specific heat kJ/(kg*K) 2.928 2497 2.493 2415 Qverall coef. - dity 4882 [Shellsize  B15—EO%
23] Thermal conductivity W/(nK) 0.086 0.027 0.111 0.113 Effective surface area 228.6 | Tube Mo-OD E40—19.05
24] Latent heat k-]/kg 247.8 247.8 MTD comected 3032 |Baffles  single zeg 20 # wert
25| Pressure bar 3.4 7.5 MTD Ft carection factar 1 | Tube passes 2
26| Velocity m's 1.82 1.25
27| Pressure drop, allow ./calc. bar[  0.13097 | 0.06211 0.7 | 0.22504
28] Fouling resist. (min) m2*K/W 0.00035 0.00034
29| Heat exchanged 3194.7 kW MTD corrected 30.32 [}
30] Transfer rate, Service 460.9 Dirty 488.2 Clean 794.1 W/(m2*K)
31 CONSTRUCTION OF ONE SHEL L Sketch
32 Shell Side Tube Side
33| Design/Test pressure bar 9.7 / Code 14 | Code
34] Design temperature C 272 370
35] Number passes per shell 1 2
36| Corrosion allow ance mm 3 3 m
37] Connections In 10 / 150 ANSI 10 / 300 ANSI
38] Size/rating Out 16 / 150 ANSI 10 / 300 ANSI
39 in Intermediate / 150 ANSI / 300 ANSI
40] Tube No. 640 OD 19.05 2.11 mm Length 6096 mm Pitch 25.4 mm
41] Tube type Plain Material [e5] | Tube pattern 90
- - -
27 @ www.samanenergy.ir @ info@samanenergy.ir D 0913-796-9262
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B GTPRO 18.0

Thermoflow

- Y™

1 ad

File ¥iew Options MNavigator ‘Window ExcelLlink CompareFiles Help

5T Inpuits
Ervironment
(ther FEACE
E CONGMIES

Gasification

[esalmation
Compute

Text Outpat
Graphics Output

PEACE Dulput

Multiple D esian

O Design

" GT £HRSG only [no 5T) Steam Turbine

o = -
; = Wiowe D sy Eniving File Mode
(v [Betup wizard & start visual desigr] ™ File list € GT PAO only
__ StatDesion || ~ Setup wizard & start classic design = GT PRO & PEACE
Plant Critesia (" Plant Design Expert Mosimcenciie =BT TREETE | " Demonstration
GT Selechon ~ Siandad detsuts
.11 ::1 | Ao icdmate Plant Dutput . - Cost / Efficiency Balance + - Primary Gas Turbine Fuel
HRSG Inputs T Upto15Mw & B 200 My & Design for lower cost ICH4 ;] Modify Fuel
S—— T 101B0MW Above 200 MW " Design for higher efficiency Sulphus weight 2ol
HASG Layou ~ General Plant Configuration- :
Coching System C 6T Only

: Left sketch is for ilustration only.

{ BT HASG. and tor-< ondensihg 37 Condenser || Steam turbine may have bleeds

f* GT,HRSG, and condensing noneheat ST and additions. HRSG
evaporator count and heat

" GT, HRSG, and condensing reheat ST exchanger sequence may be
modified. Various process
shreams may be established fram

[~ Include gasiication IGCC) ST and/or HRSG.

Desalination System

|Nons ;'

Heat Recovery Boiller
Gas Turbine
— Methodology

* 1. User's thermodynamic assumphions prevail over automatic hardware / enginesring results
(™ 2 User's assumptions prevailin GT PRO, but haidware / engineering result: prevail in GT MASTER

" 3 Hardware / engineering details prevail over user's assumptions




Thermoflow

B GT PRO 18.0

29

File View Options MNavigator Window Excellink Compare Files Help

Visual Method
~Number of HRSG Evaporator Pressures

|

Classic Method

Start Design C1P C 2P G 3P C 4P  None
Plant Criteria T
—ET S alaction ~ Lowest Pressure E vaporator .
—_— I~ s connected to steam turbine
HRSG Inlet
ST-HRSG v feeds the deaerator
HRSG Inputs [~ feeds both process and deaerator
Water Circuits ~ Cycle Type Options
HRSG Layout
Caoling System IP not connected to ST
ST Inputs
Enwironment
Other PEACE ~ Internal Calculation Procedure
E conomics This selection is for advanced users only.
__ Gasification | Allemative 1/ 2 (Cycle Type B, Subtype 3)
Desalination Recommended
Compute Click for alkernatives
Text Dutput

Graphics Output

PEACE Output

Multiple Designs

Off Design

Condenser

IPL —F= >
to DA
PO
;
Change cycle type using classic method




Thermoflow modules

HRSG Lapout General Plant Configuration
. O GT Ol Left sketch is for illustration only.
M Y Steam turbing may have bleeds
ST Inputs " GT &HRASG only (o 5T) Steam Turbine and additions. HRSG
. evaporator count and heat
E rvirormert " GT. HRSG. and non-condensing 5T erchanger sequence may be
ClHer PE & &% GT.HRSG. and condensing none Condenser modified. Y/ arious process

streams may be establizhed from

| 5T and/or HRSG.

) PowedSO o
| SharePaint
A Startup Soheila Mehdizadeh
| Thermoflow 23
GT MASTER 23 Documents
[ GTPRO23
® GT TEMPLATE 23 Pictures
uﬂ. GTPM File Comparison
GTTRAN 23 Computer
8 HASP Device Driver Installation
o Mew Version Downloader
'H PDEZ3
.D(.‘ QT PRO Unit Conversion
f QTPRO
I RE-MASTER 23
Y STEAM MASTER 23
iy STEAM PRO 23
ffl.] THERMOFLEX 23 Help and Support
Thermoflow Cenfiguration Report
', Thermoflow MACRO 23
i VMware
. WinRAR

Heat Recovery Boiler

Gas Turbine

vork

Connect To iz hardware / engineerning results

Control Panel naineering results prevall in GT MASTER

plions

Default Programs

| Back

30 | | Search programs and files 2 ‘ @E
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Thermoflow modules

u‘cuLoJ.o.QdquJ =S ¥ JSew) B b » 9638 slasly g5l as : Gt pro

Fhb Ll )0y 65 (n e

(Slere® 3lg e oS 5 ) 5Bl 25 635 sle wxls (5l 4l : GT MASTER

Fhb o uld jo g i O
b ksl b o ()l o8 g,0) o slaasly g5le 4l : ST PRO
b sl sl o (Sl o8 g,0) Jbu slaasly g5l al : ST MASTER

o5k sleaxly o5lw a6l : Re master
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Thermoflow modules

51 8 ailulsS @ 518 55 0938 : GT TEMPLAT
Sealizage 5 Jshi> : QT PRO

(5.‘4)‘).4.0 &S o 40 gaxly o g5l as glp : THERMO FLEX
oS5 5oy it bal,s b : THERMOFLOW MACRO

A oo olpig o8 g, S A5 Jlgw wi> L PDE: PLANT DESIGN EXPERT
PEACE: Plant Engineering And Construction Estimate

il oo a8y ey Je ol5'g 15 cles (s goladl g cwiige Slowlons Coond ol

AR (0 ﬁb;.?‘ - 9 Q|9,o O v SRy O
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Thermoflow Outputs

Ambient air in

1013p

15T

4443 m

60 %RH

0 m elev

9.98 millibar 0 millibar
00T
1003 p 1003 p 1.003 p
15T 157 157
4443 m 4443 m 4343 m
5941 RH 59.41 RH 59.41 RH
Om

FUEL = gom Natural Gas
15T
7.922m
48585 LHV

23.02p
157
7922m
48585 LHV

To Ext.
3587 Q

22863 m
5.094 % airflow
=20 % increase

W?(,”)J..\a .lng‘r‘ap._-h.; L ‘_‘-._....In}lf \.:-5,...! L ,'}1' .h!'r:p » ,.Sulf,,,.. 6}5 dlb.l’l, J..Iu nS._JL&-:D \-"JS_::

128580 kW
10781 kJ/kWh LHV
33.39 % LHV eff.

100 % load

Y
1826 Qrej

7.47 DP millibar

1.021p
515 T
452.2m

N2=75.08 %
02=14.12%
C0O2=3.187 %
H20=6.731 %
AR= 09039 %
S02=0%

33
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l l Y GT PRO 17 0.2 mehdizade

1022 m elev

63T
112M

Thermoflow Outputs

Fogger

QOM NAT.GAS 6793 m
LHV= 311172 kWth

- T

j qOp

Net Power 278972 kW
LHV Heat Rate 8031 kJ/KkWh

3734 m

88547 kW

~)

(&)
N
ig

1237
cm

’
WZLL

Wir

74.26 %N2

1401 %02

3.054 %C02
7.776 %H20
0.8928 %Ar

98230 kW

0.2205p
82T
1119M

128 T
7468 M

1.31 m*3fkg
978.7 m*3is

-
F-9
o
3 N
8 > 62T
-4 —
[l Flese
N
83T
Yy
TLTE i PET 1 ) )] CESI RS FW
=\~ _..._ LJ L
@ Lr 5327
746.8 M
75p Sp 6.6p 8 8381p 814p ?; 533 m*3fkg
18271 168 T 198 T 204 T 380T 4857 Aol d
23 M 23 M 23 M 8o M g89M 89 M
177 245 245 247 247 316 469 502 532

pipar], T[C] M[kg/s), Steam Properties: Thermefiow - STQUIK

& www.samanenergy.ir
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Thermoflow Outputs C:D

chemical LHV Input = 822345 kv Power Plant Energy Flow Schamatic [kW)]
chemical HHY Input = 688441 k¥

Fuel enthalpy 890655

Ambient air sensible 23174 Stack gas sensible 100861
Ambient alr latant 24488. BStack gas latent 92184 _
Power Plant GT machanical loss 15885

»
GT generator loss 2624.8

.

GT miscellaneous losses 1866.2
GT ancillary heat rejected 6011 "

. Condenser 234384
Heat, radiated from steam oycle 472.1 T
STigenerator mech/elec/gear loss 2119.4 | o
- ° g
3: "I
GT Output = 196083 5| é g
ST Output = 66230 é
SR
Gross Powsr 297323 S| g Net Power 202818
@www.samanenergy.ir @ info@samanenergy.ir D 0913-796-9262
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36

Fuel sxergy Input = 628417 kW Power Plant Exergy Flow Schematic k]
Fual chemical LHV input = 622345 kW
Fuel chemical HHV Input = 638441 kW

Fusl 628417

Amblent air -7703 Stack gas 3473

-

Condenser cooling air -108268

Condenser cooling air 57683 .

Exergy of heat rej Q1 2630.6 .

Reference: 1.013 bar, 25 C, waler as vapor.

& www.samanenergy.ir @ info@samanenergy.ir Q 0913-796-9262




Thermoflow Outputs

Plant Energy In [kW] Plant Energy Out [kW]
Plant energy in = 738235 kW

Plant fuel chemical LHV input = 822271 kW, HHV = 888350 kW
Plant net LHV elec. eff. = 48,52 % (100% * 280525 /822271), Net HHV elec. o¥. = 4208 %

Plant energy out = 737807 kW

Stack sensible

Ambignt air sensiole  Condenser 4
23174.3.14% 234385, 31.70 % i
Ambient air latent f
24488, 3.32%

GT cycle losses
276,055 %

\" sCe lam

- STV
[_ g
4 5
e, -

—

Net power output
280526, 390.24 %

. @www.samanenergy.ir @ info@samanenergy.ir D 0913-796-9262



Thermoflex Outputs

12.8 6.60]

. 6,40
190 L1 R4 e T g s ‘i’a&" ‘1%!&33
€1 7 19.6|66 @2 ol47.1 566 1.46(546 bak 33,8498 498 17.7[d81 80 20.0[460 a6 wofodes dd

IPT LPT crs LPT
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Thermoflex Outputs C»wj

File Edit Options Define View Help >

Edit Drawing| P | adtioas | B | Aeers || Componens | 7o || Gretie || Asemies | Mok .. Ergtesaig Dt Mo

Sheetd Sheet 2 Add sheet

e

-4
2438[1058
ST P

el

pd =2 9

4
]

b
=4}

ol (N =

el ===

]

B R - A [
RS =EAnEDE

39

| Bolersitmses | Flue Gas | Gasification | Legacy | Mycomponents |2
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Thermoflex Outputs

fl il O ILES\San
File Edit Options Define View Help >
Edit Drawing| p | camans | B | P || Coa T T | e Mishinke B Enginsing Desi Modts
N
Add shest
= 4P
Gross power 327273 kKW 4
Met power 300748 KW =] I Ay
Met electric efficiency(LHV) 39.96 % __ -
Met heat rate(LHV) 8539 BTU/KWh !— | |
Net fuel input(LHV) 2568122 kBTU/hr | QWMS'T -
Plant auxiliary 26525 kW 1800T | 20282m —
26899m ! b T
2515 p i o] | (e
Legend 1006 T : = @ 1
Main steam 20282 m | =
Water toHP turbine 4% [~ a—, i -‘-
--------- Steam %gﬁpT =o— | | ==
Air/ Hot reheat 18394 m t 14s69T B
S — S
Flue Gas tolP turbine %177 T T —_— =
Fuel ] _4 3 1
b= AR S 1 e
Y 13508 > ] i b ! o .
e P REE I P a4 = =
— 27336p 613p | R
— A1 4 71247 | 1 B
6348p Yt 12026% 20282 m 18384 m | 27336 p g ;
648T m— e e e e 6814T | B
Cold reheat 18394 m (E mlf 20282 m | %3
from HP exhaust E """ = Ty B ToCs1 |
% 5 =
| Z=4
4559T 5 B
997.6m oMl 3
CHB 7 |
4559T by 1 '
14964 m Lo ] \
1487 1
27728 m e
Primary —]
18 TN air 1 D
18 i_ . i
Secondary I e
1 air .
|
[ i
it I P~Y 2 1 e i |t . R |} 18 1 B il |
Water /Steam | Gas /A [ Other Fluids | General | Controliers Boilers | HRSGs | Flus Gas | Gasification [ Legacy || tiycomponents [ 7

& www.samanenergy.ir @ info@samanenergy.ir D 0913-796-9262
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Thermoflex Outputs Los

|M Text Output D:\bistoon petrochemical\NAHAY \Total phase 3\Boilers ,rev1\simulation\Boiler, 50% design.tfx g i |25
File Close
Spstem Summary ] Component Results ] Stream T able ‘
*** STREAM TRAELE *** [:

Steam Property Formulation - Thermoflow STQUIE
H* is the program enthalpy based on 77F (25C) & vapor H20.

Gas/Rhir Streams:

No. P T H* Mgas Mash r L0 S | Mole Composition %

[bar] [C] [kIfkgl [tFfh] [t/h] [~ 3f=] 1 H2 oz coz H20 wvap H20 liqg hr s02
15 0_8776 37.717 13.13 5.935 o_000 1.7 28. 568 1 75.236 20_186 o023 3.643 0. 00D 09306 o._000
16 08776 131.74 112 %0 6241 o_oo00 2.4 27.582 | &%.081 1.852 8.530 19 T0s 0. 000 0832 o000

GazfRir Psychrometric Properties (T <= 500 EfZ€0 C)

No . P T Dew Point et Bulb BH - *

[bar] [c1 1 c1 %1 9.’ 6)L-JM L?BP
____________________________________________________________ . * *
15 08776 37.17 25_16 27.88 48_86 =
16 08776 131. 74 h6_98 &0 .90 6_08 T

SULE S BL

S : - - oo smrme Thermoflex

[bar] [C] [kIfkgl [kJfkg] [tfh] [C]
1 17.28 205.11 -1671.65 £75_ 84 0144 0_00
17 16.78 230_00 31764 286513 6_000 26.33
12 17.80 118.00 -2051.0¢ 496.43 6124 -88._56

Fuel Streamz: (G=gaseous L=liguid S=golid P=ligquefied ga=)

No. ) T H* M M. Ash % H20 % | Atomic & LHY HHY
[bar] [C] [kJfkg]l [tfh] 1 C H 1] N 5 hr [kIfkgl [kJfkgl
14 G 0.3937 37.717 45701, 6% 0.306 17.19 000 0.00 | 20.63 79.37 0.00 O0.00 O_00 O_00 43674.34 5500300 —

Fuel Streams: fAdditional Properties

Stream 14 Gaseous fuel defined by mole percent

Hathane rH4 93 1

. vl
41 @www.samanenergy.ir (@) info@samanenergy.ir Q 0913-796-9262



Thermoflex Outputs ij)

Filz WView PEACE Cubput
s
(18] —
P =08776 ID faninlet T=1252
T=13.7
-
H*=119.90
b =6.241 |
W=2411
RH2 . .
Ge ol o mm |l . e Gildow (29,5
. A M
RH1 Ml ey o
- - L
]
P=17.50
T e
Sub =586 H
H = 496.43 :
H*= -2031 .06 !
bl =6124 H
(15 x
P=08776 %D
T=37.07 F=17.28
H=1313 T=2051
bl =5935 Sub =00
s T H=&75.54
= -1671.65
M=0144
Plbar] T[C] Hlkddkg] Hefkdrkg]l MtR] WIm™3ds] LHW[k kgl HHW[k.
Thermo Bailer15]
Mode: Off-design
Boiler LHY efficiency = 33.95 %, Boiler HHY efficiency =8485 ¢
Fuel LHY heat input = 4218 MW, Fusl HHY heat input = 4. 577 M/
Fugl flows rate = 03057 t/h, Excess air=10%
Heat tranzfer to economizer = 584.1 kKW, to evaporator = 3247 kKW, to supe
Total heat transfer to water/steam side = 3965 kW, Minor heat logz = 80.92
Air prehieater heat transfer = 11,27 kKW, cold end leak = D th, hot end leak
Fan power =13.11 kv, Fuel delivery power = O kW
Flue gas composition [Maole #]
02= 1852/ CO2= 85307 H20 =13.706% N2 = BI.0814 Ar= 0.832£5C

22 @ www.samanenergy.ir @ info@samanenergy.ir D 0913-796-9262
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j qOp

Process Heating Assessment and Survey Tool (PHAST)

Energy Efficiency and Renewable Energy .

Furnace analysis - Heak Balance

Calculakors

Reports Import Plant Information Export Plant Information

Click on the approprniate button for further information

Exit Application

Thiz Application i developed by E3M Inc. with support from the Department of
Energy and Oak Ridge Mational Labaratary in cooperation with Industrial Heating
Egquipment Azzociation [IHEA]L & subcommittes conzisting of members from major
induztriez and equiprment zuppliers acted az adwizor for the application
development.

2z @ www.samanenergy.ir @ info@samanenergy.ir D 0913-796-9262



4 - T

A as ad

PHAST -
PHAST (Process Heating Assessment and Survey Tool )

#4 Furnace Data

Fil=  Help

Energy Efficiency and Renewable Energy

09 085 imduw b (59959

Plant Hame Furnace Name
[ Other Losses I GRS Lo;ﬁz;ﬁzting System I Heat Storage )'}é' r°)3 )a
[ “Water - Cooling Losses I wiall Losses I Opening Losses
Load/Charge Material I Fimtures, Travs, Baskets ete. LnssesT Atmozphere Losses
Select Tupe & Salid " Liquid  Gaz
Current Modified

Type of Material = | I.-’-\Iuminum j

Charge [wet)-Fead Rate [kg/hr] IW IW

“wfater Content as Charged (7] |—1 I—D

“wfater Content as Discharged [#] I—D I—D

Initial Temp. (Celsius) I—gg |—3-|5

Water Discharge Temp. [Celsivs) [ Bgo. [ a0

Discharge Temp. [Celsiug) [ g0 [ 1640

Charge Melted [% of Charge) [ m [ 1w

Charge Feacted [% of Diry] I—U I—U

Heat of Reaction [kl kg | E0 IEndnthermic ;I I 1000 IEnthhermic ;I

Additional Heat Required [k /hr) I—D I—D

Heat Required (k. hr) 42 REY £28 36,371,315

= Pre\tiausl Mext EDl —

Curent Net Heat Required [k /i) 47.448 985 Furnace Summarv| B Enter/Edit Modified Data|
44 odified Net Heat Required [kJ/hr) 41.252 672

E| -@ Comments

Report | B¢ Close |




w /YT

Process Heating Equipment - Energy Cost Distribution

Tundish heater 1 " . ’
Ladle heater 2 vy °)9S LS)L‘*‘JM <9
Tundish heater 2
Ladle heater 1
Reheat furnace

NBle s 5o

B Electric Arc Furnace  60.5%
B Reheatfurnace 34.4%
[1 Ladle heater 1 1.7%
O Tundish heater 2 1.3%
O Ladle heater 2 1.1%
B Tundish heater 1 1.0%

Total: 100.0%

Electric Arc Furnace

45 @www.samanenergy.ir @ info@samanenergy.ir D 0913-796-9262



v
#% Furnace Summary

Energy Efficiency and Renewable Energy

Plant Hame 1111

Electrical system losses

Furnace Mame Electric Arc Furnace 8373350 kl e Other losses Legend:
4,583,530 kJ /e B02,193 kJ /he
BO2192 k) e Hl Current
Wall losses
0 ke B Modified
// Furnace Okl fhe
Electrical Opening losses
energy 0 ke
input . 0 kJ/hr
!Elealmcal energy Available heat
inp
55,822,335 ki /hr 47,448,385 kel hr H‘Iseeaftutloolita!)cll])t
45 535,302 k /hr 41 252 572 k/br yiyssgsany
36,371 315 k) e

ANEAN

—

\ Fixture/conveyor losses

Atmosphere losses 5 Water cooling losses Dkl
0 kb 4,279,164 kl /e Okt
0k shr 4,279,164 kb
Hwta Dhe chiapam o st i 3 Saie Saoder oiagam e vateee s v sach aoves sannarsading 3 salagany of Ao faws o s coniand giae (e sates of e Aas coviand Ay aseh catamo o
FECE AN NS
~Actual Energy Use from Furnace Analysis Estimated Energy Use from Plant/E quipment Information
Cumrent Modified
Met Heat Required [k hr] 47,448,985 41,252 672 Fuel energy use [kd/hr) 1]
Grozz Heat Required [kd /hr) 55822335 45,836,302 Electrical energy use (k] 7.000
Heat Storage Loszes [kJ) 0 1]
Steam energy uge (k) 0
Energy Used [kl/kg) 2.791.12 2.291.82
Energy Used (kWwhikg) 078 064
Thermal E fliciency [#] 7B.26 7935

Sidow (29,5
SBle s 59 weB 0yeS
(p1 S0 (Silw)
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Motor Master

195 90 Slealion g W ygigeg Sl 415 Jl> jo 0 )Slos (w0
I ey s (6999

Motor, Selector

Search | | Clear | Detail | Bezet Colz | Frint |

Query Parameters

Rebat

k ator type: | [EC Design M ﬂ pr;grzrﬁ: |<N|:|r'|e> j
Size:|[18.5 w |l b anufacturers [2) sl
Speed/Poles: (3000 (2]~ | RPM Frame size: |l =~ EZE'EE[LIIJIEM A
Degree of pratection: | IP55 vl ] Ctace] BESEL 5.4, i

g P ' Vertical shaft, [~ |BROOK & CROMPTOM
Waltage: | 400 vl EEEMTS 4 3
efinte US| ¢4l - purpioss moton =l ™ EFF1-HiohEffciency

Query Resultz

b anuf acturer _ y Eff FL IEH =
——— ER -

SIEMEMNS

EFF1 - High Efficiency ency Labeling 5 L
SIEMEMS 1LAR TER-2000, k11 185 IPRS
SIEMEMS 1LAT 1EE-2000, 11 185 IPBE

< 2

47 3 motors found




Motor Master :W y

Il ey =9y

Motor Savings Analysis

Scenario | Replace Existing j Savings | Best Available | Frint Help | Cloze |
Motor Charactenistics T Costslse
E xizting Motor EFF1 High Efficiency
Motor
Descriptian: |< Default EFF3 motar: |< Default EFFT motor:

Size (k] / Speed [APM] [Poles]; |18.5 | |20 2 -

Degree of protection Afoltage Moltz): - 400 -
Load [#]: 15.0 )
_ . Select Maotar
Efficiency [£]: B5.4 | a1.3
Full load RPM: - | 0

3000 (2] ~«)

400 -

Lifecycle
0ld kator Efficiency Loss [£]: 0.0
Savings o N ..
E xizting Motor EFF1 High Efficiency Energy Savings
Motor

Differential cazt []: 1.549 Energy (ki) 3,328
Energy use [Kwh/vl] 16,974 13,647 Lremand [ki]: 0.8
Ereray cost [5 4| E79 545 Energy savings [4/yr): 133
Demand charge [ x'_l,lr]:l 255 205 Demand savings [2 /). Al
Greenhouge Gas Emizzions Reduction Total savings [3/yr]: |7183
" State: |New ok, ﬂ tonnes CO24r 1.3 Sl pew e (el lﬁ



PSAT & FSAT

Fan System Assessment Tool & Pump System Assessment Tool

49

J38 ey 69959

i Pumping System Assessment Tool

File Tools Help

)‘ﬁ‘ PP =9y

II*
[Condition & [Condition B Condition A Condition B
End suction ANSKAPI  w||| || Specified aptimal eff (below) Existing _optimal__Units | _Existing  _Optimal__Units
. o [
Achievable efficiency 2] 650 Pump efiiciency |[|[ 726 |[I[ 845 | |% [ 725 ||l &a5o |||
Purmp rpm 31780 Purnp o 2 1480 Motor rated pawer|[|[ 200 (I 200 |||fhp [ 145 [ 132 ||k
3 ] : - - Mator shaft power|[|[ 1924 |||i[ 1648 | Jhp [(14za J[|[ 1227 ] ||kw
Pump Drive  Direct drive W Drive Direct drive w|
Auid . —_—y . ———— Pump shaft power | [[[ 192.4 (Il 184.8 || |lhp [14za |||I[1zzT |||k
uid Units | gprm, ft,hp W Units  Lis, m, kW W . - -
Kinematic viscosity (c5) S 1,00 Kinematic vieensity (c5 2] 1.00 Moator efficiency ||| 957 |||I[ 858 | || @58 ||| 956 |z
mema 'CWSC.DS'HC.)EH Dﬁu e I”'SC_DS'NC_);|1D'DD Motor power factor ||[[ 867 |[I[ 257 ||| [e6a |||l =62 |||z
= jeeliie grat; i = peelile gzt i Motor current ||| 2171 I 188.2 | lamps || [[ 2640 ] |([ 2257 ||[amps
#stages g[1 | #stages 51 | Matar power ||[[ 1500 | [[[ 1284 | kv 150z ||||1zez |||k
Fixed specific Speed?ﬁ Fixed specific speed?’ﬁ Annual energy || 1314.0 ] | 11251 | ‘MWh [13188 |||[ 11241 ]| |[[Muh
Line freq. |60 Hz | Line freq. 80 Hz W #nnual cost |[|[ 857 ||| 583 | |$1000]| [[ &5 ||| &6z | ||$1000
HP 4 kW —
# L 145'”' ;LSM Annual savings potential, $1,000 | |
Matar pm g 1780) Matar ﬂlﬂ Optimization rating, % EE B
Eff. class Energy efficient W Eff. class Specified (below) W
Motar e — - e 1 Log file controls: Summary file controls:
FL efficiency, % 5| 958 Croe Addto Creste new
\f"ultageii 460 Voltage 5| 380 ;;W'Dg L;’EIEEQ_ Exicting summary fles summary fil
. . Flewe elete
ESNm:te FLA Est|m:te FLA e HFETE; CREATE MEW v|
Full-laad amps gf 9325.4 Full-load amps 3| 2660 Condition A MNotes Documentation section
Size margin,%ﬂl_u Size margin,%f‘il_u Facty T [system | E3
DJ:{' Operating fraction 31,000 Operating fraction 21,000 | || appicstion | [Evabetor
cost $J’kwhre 0.0500 $J’kwhre 0.0500 General comments J
Flow rate, gprn 2 2000 Flow rate, Lis 2 126
Fiald Head,#t 3| 277 )| ([Headtool] Head, m 2| 544 o
data || Load estim. method Power W Load estim. method Current w =
. w3 1500 ¥ om0 Condition B Motes
otor ] : Dmramps: : Facilty || System | | Date | |
Yoltage 5| 4B0 Yoltage 5| 380
Application | |Evaluator
Retriewve Set Copy & Copy B Backoround izeneral comments
defaults || | defaults = to B = 2tg A< information A
System curve tool: select below v| I STOP
K|

O)S-LO.C Wy
3955 9 oy g s



PumpSave & FanSave :

29559l g o9 Sl (695 1 32150 e (w0

NPl ey o>9,5

Hl ey s (6999

4.4 Energy saving calculator for pumps English
| {11[[[IKY1[]4.4_Energy saving calculator forpumps |

Energy Consumption

System Data Measurement Units
300,000
& Metric T US '
Liquid density 1.000 |ka/m? Static head 1T m ;300,000 1
Pump Data : 00,000 {
- Calculated by: 100,000
Nominal volume flow | 1100 |m*h Efficiency Caleulated for: i
500,000
=>305.6 Is | Pump 10: T
Nominal head m Max head 3 m 100,000
300,000 <
Existing Flow Control Improved Flow Contral by ABE Drive series: {00,000 4
| Throttiing control B |m:m B (LY
0 4
Motor and Supply Data No suitable type found. cﬁm ; Throttling control AC Drive
Supply voltage | 115 (1ph) i: 15 ¥ ph 140.0 p
Fequired motor power: 120.0 ower (kW)
Motor power 132 |kW 1236 kW Results T
inchuding 107, safety margin ’ ________..---"'""—..—‘-_ /
Motor efficiency ﬂ Saving percentage 54.0 % 800 /
- Annual energy consumption: 60.0
Operating Profile with existing control methad g50  |MWh 40.0 /
Annual running time | 8,760 |h with improved contral method 3 (MWh e /
[RUEE ] Annual energy saving 460 |MWh 0'0 e — r—
: = ;:g: :gl';:'lﬁﬂow & Annual CO2 reduction . zsnn - :@kWh - - - - - - - - o
- = ow ~ CO2 emissionfunit - 2
D = _ 2 N —— Throttling comtrol ~ ——— AC Drive
g | EL81% = 1314h at 80% flow £ go Economic Data
| El20]% = 1752h at 70% flow 35 & Currency unit i j
A| EL200% = 1752h at60% flow S Energy price [ 01_JEURAKWA el L :
u £ 15/% = 1314 h at half flow £ Investment cost 7,000 |EUR Annual saving 45964 |EUR
#_ E1 10{% = B76h at40% flow i@ Interest rate 4% Payback period 0.2 years
EH 5% = 438h at30% flow & Service life [10 Jyears Net present value 365,808 |EUR
EH 0% = o0h at20%flow
[ = |
Auto-adjust . Send to
Fod screen size Save calculation | default printer Close program | "[‘====
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Meteonorm Building simulation PV Solar thermal

() Standard (O TRNSYS O Polysun O Polysun
O Meteo (O CH Meteo O PVSOL O TSOL
@) Standard minute () HELIOS-PC O PVSyst O Solar-Ripp
O Humidity O DOE O Pvs
(O Science O Suncode (O Meteo matrix (TISO)
O Spectral / UV O Match ) PVScout
O Standard opt. O sia 380/1 O Solinvest

O LESOSAI

O EnergyPlus (epw)

(O DYNBIL

) WaVE/PHPP/WPP

O pHPP 8

(O Pleiades/Comfie

O sia 2028

O WUR / WAC

O PHLuft

O IDAICE

O IBK-CCM

O VIP-Energy

Building Simulation Softwares
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RETScreen

File Location Facility Energy Cost Emission Finance Risk Data Analytics Report

RETScreeny
Expert
Ihg Virtual energy analyzer
Analysis type - Worksheets

7 Close =
o #‘ Benchmark

Settings
_ | ad Feasibility
\o Help et

2]
4 7 Open

- | * Performance Virtual Energy
. ! Performance
&2 Subscribe d"—\\. Tracker ! Analyzer
H Save i I ;

Ml A RETScreen
< Becision Engine
E Save As -
' My files i Financial Risk Smart Project
@ Bt Assessor Identifier
=
| h| My templates

| i Case studies/Templates

E My portiolio

\V

"‘{\ Power plants

Buildings and factories

-~ ;
Iﬁ- Industnial
% Commercial/Instituticnal

#5 Resiential
a Agricuttural

User-defined

BB

r

«% Individual measure
o

ﬂ New
ﬁ' Existing

.67

RETScreen Expert - Professional - 6.0.7

& www.samanenergy.ir @ info@samanenergy.ir

7

Database

i

Language ¥ | Share ¥ | Subscribe r,-' "' Lfel p il E|ﬂ

Canada

a

NRCan/CanmetENERGY/Varennes
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RETScreen

ETScr

(e Lomtiun|Fa’dlit)r_Ene.r'tj)f s e RSk Data Al Repest

. = @ show map HH show data 9 S
7 | l =
g Zoom (=) —f— @ [¥] il Show graph w' —
Select climate data Virtual energy  Open Satellite = = orkflow... Colour
location... {9 ISl St nctes coding..
Step 1 - Site reference conditions Options Help
RETScreen - Location

Subscriber: TEAM FFF 2016

Site reference conditions

Climate data location Canada - Quebec - Varennes Facility location |

Legend

@ Facility lecation
@Climate data location

Unit Climate data location Facility location Source
Latitude 457 456
Longitude -734 -734
Climate zone [ 6A - Cald - Humid - Ground +NASA
Elevation l m > ] 18 23 Ground — Ground
Heating design temperature [ € - ] -214 Ground
Cooling design temperature | % v | 287 Ground -
oo

T e o
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Electricity exported to grid kwh - 19,493 114
Electricity export rate IRR/kWh = 892
Electricity export revenue IRR 17,387,857 336
Electricity export escalation rate % 12%
GHG reduction revenue
MWet GHG reduction PO fyr 9367
Met GHG reduction - 19 yrs puaet} 177,977
GHG reduction credit rate IRR/ACO: 100
GHG reduction revenue IRR 936,719
GHG reduction credit duration v
Met GHG reduction - vrs o0,
GHG reduction credit escalation rate %
Other revenue (cost) ]
Clean Energy (CE) production revenue
CE production 0
Electricity
exported to
grid
Fuel type kWh Clean energy
Solar 19,493 114 Mo w7

Simple payback
Equity payback

Met Present Value (MPV)
Annual life cycle savings

Benefit-Cost (B-C) ratio

Debt service coverage

GHG reduction cost
Energy production cost

IRR
IRRMr

IRRMACO,
IRR/EWh ~

10.8
Immedjate

50,934,232, 848
9,580,873,803

0.76

1,022,812
1,351

("

After-tax (IRR)

120,000,000,000—

100,000,000, 000—]

80,000,000,000 —|

60,000,000,000 —|

40,000,000,000 —|

20,000,000,000 —

~20,000,000,000—

-40,000,000,000

= —

= —

P —|

.,.J_
n—
n—
o —

I
7

1T 11 T 1T 1T 1T 11
& 9 10 11 12 13 14 15 16 17 18 19

Year

Cumulative cash flows (IRR)

700,000,000,000 —
£00,000,000,000 —
500,000,000,000 —
400,000,000,000 —
300,000,000,000 —
200,000,000,000 —

100,000,000,000 —

-100,000,000,000—

Yearly cash flows

-200,000,000,000

10 15 20

Year
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Design Builder

" Lih DesignBuilder - DB tutorialdsb - Layout - Ske level, Buikding level =
File Go View Took Help View rotation | Axorometric | Momal e
DEES 2 A [Q0DO0 &4 @5

Navigate, Site Site level, Building level
| Visualise

DesignBuilder

=T 13t floor block level
[ () Zone 1

S L. SOFTWARE

=59 Rool 1
& G Zone 1

Display Options :
' i
|

v
[ Show shadows
[ Show window frams shad...

Time [de... 1500
Day 15
Maonth Jul

[4] Show Nosth Amow

Show ground plare

View (*} 50

e

Ll[i%[sa | Visuaise | Heating design | Coolng design | Semiation | CFD [RS

Visuaise the Model.
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(Engineering Equation Solver) EES

&2 EES Professional:

C

E5

File Edit Search Options Calculate Tables Plobks  Windows Help  Examples
= 20| k| CH (S
Equations Window | P ookup Table
Input Data[Recuperator] |/l |
lterm \:‘zEnrichment NG-j Bleed to Bustel-25 | Bustel Gas-1\215 Top Gas-1SjBNG to InSitu-QEj?CG to Fur-S?j
ECHal
{Functions?} -
Raow 1 [Ternperature (c) 1337 0 883.2 411.5 1337 46.3
Row?2  |Pressure (mbar) 095 o 1957 | Ticl 027 | 1959
Procedure Wetanalysis(T_g.P_g.CO_d.CO2_dHZ_dH20_d.CH4_d.C2HE_d.C3H Whow (Nm"3fhr). I 5649 I o I T I 2800 I AF240
H20_w=P_SATWATERT=T_gi/(P_g/10) Rowd | co 0.3487 0.036
CO_W=CO_d*(1;H20_W) Row 5 co2 0.0373 0.011
Ei e e Rwd | 2 0568 0.201
CHA_w=CH4_ d*(1-H20_w) Row 7 H2O 0 0
gg:&mgg:gﬁg:gg:&% Rowd | CHe 00407 | 0692
CAHT0_w=C4HT0_d*(1-H20_w) Rowd | C2HE | o 0.028
N2_w=N2_d*(1-H20_w) Row 10 C3Ha 0 0
02_w=02_d*(1-H20_v]) Row il | CAHID o 0
1 Row12 N2 00043 0.03
2 1 rowis | oz | 0.0003 | 0.002
NO1, NO1, NO1Z; NO13; NO1E; T -
: : : e 1 f ! ! !
25 40 5592 4115 50 5143 15 573 9 1337 1071 5146 499 316 4 o
2529 2077 | 1967 1037 | 2857 | 1300 1165 1165 2015 995 95 595 9% 0
i 235907 | 5250 | 133075 130654 52315 | 6000 118200 | 176200 | 2407 150425 150425 150425 150425 o
i g 03431 | 03317 07945 | 02095 0229 g g g/ g g a g 0035
000405 | 003573 | 007543 0 1597 | 01717 | 01877 | Al 0 poosos 01359 | 01335 | 01339 04359 | 0071
M g 05594 | 0539 03685 | 0394 04307 g g g/ | g g g 8201
i g o032 | ooso03 02355 | 01785 | 71015 | 00445 00445 | 7| 02302 | 02307 | 0237 02502 | 0
l 0525 aoirty | 0owes | O038% 004124 004505 g g pa5 0| gl a g 0632
i 007554 g o o g o g 0 o036 g/ g g o 0028
00178 | g o g/ o o g 7| 00178 | 0| g g o 0

-
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(Engineering Equation Solver) EES

N3l ey (o gias
E EES Professional:
File Edit Search Options Calculate Tables Plots Windows Help Examples
o ||| s e v =meE]| m s Bl o elmEle) 2]
N2_37=N037[12).
02_37=N037[13]:
EF_37=N037[14);
{35=Cooling Gas Offtake}
T_cg_35=lookup('Input Data(Furnace)'.1.8)
P_cg_35=lookup('Input Data(Furnace)'.2,8)
N_CO_35=N_C0O_37-N_CO_26+N_C0O_25; CO_35=N_CO_35/N_tot_35
IN_C02_35=N_C02_37-N_C02_26+N_C02_25; C0O2_35=N_C02_35/MN_tot_35
IN_H2_35=N_H2_37-N_H2_26+N_H2_25; H2_35=N_ _35/MN_tot_35
N_H20_35=N_H20_37-N_H20_26+N_H20_25; H20_35=N_H20_35/N_tot_35
N_CH4_35=N_CH4_37-N_CH4_26+N_CH4_25; CH4_35=N_CH4_35/N_tot_35
N_C2HB_35=N_C2H6_37-N_C2H6_26+N_C2HB_25; C2HB_35=N_C2H6_35/N_tot_35
N_C3H8_35=N_C3H8_37-N_C3H8_26+N_C3H5_25; C3HB_35=N_C3H8_35/N_tot_35
N_C4H10_35=N_C4H10_37-N_C4H10_26+N_C4H10_25; C4H10_35=N_C4H10_35/MN_tot_35
IN_IN2_35=N_N2_37-N_N2_26+N_N2_25; N2_35=N_N2_35/N_tot_35
N_02_35=N_02_37-N_02_26+N_02_25; 02_35=N_02_35/N_tot_35
MN_tot_35=N_CO_35+N_C0O2_35+N_H2_35+N_H20_35+N_CH4_35+N_C2H6_35+MN_C3H8_35+N_C4H10_35+N_N2_35+N_02_35
YW_CO_35=N_CO_35*MOLARMASS(CO)/density(CO, T=T_normal,P=P_normal)
YW_C02_35=N_C02_35*MOLARMASS(CO2)/density(CO2,T=T_normal,P=P_normal)
W_H2_35=N_H2_35"MOLARMASS(H2)/density(H2, T=T_normal P=P_normal)
W_H20_35=N_H20_35*MOLARMASS(H20)/density(H20. T=T_normalP=P_normal)
W_CH4_35=N_CH4_35*MOLARMASS(CH4)/density(CHA, T=T_normal P=P_normal)
W_C2HB_35=N_C2HB_35"MOLARMASS(C2ZHBE)/density(C2HB, T=T_normal P=P_normal)
Y_C3HB_35=N_C3H8_35*"MOLARMASS(C3H8)/densit(C3HB, T=T_normal,P=P_normal)
Y_C4H10_35=N_C4H10_35*MOLARMASS(C4H10)/density(C4H10, T=T_normal P=P_normal)
N2_35=N_N2_35*"MOLARMASS(NZ)/density(N2. T=T_normal, P=P_normal)
02_35=N_02_35*"MOLARMASS(02)/density(0O2, T=T_normal.P=P_normal)

=V_CO_35+V_C02_35+V_H2_35+V_H20_35+V_CH4_35+V_C2HB_35+V_C3HE_35+V_C4AH10_35+V_N2_35+Vv_02_35
_35=N_CO 35*MOLARMASS(CO)
_C0O2_35=N_C02_35*MOLARMASS(CO2)

zlzl<l<|<
003
I
w &
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C3PY RIS VR VAT RSV LTI C SIFT YT

Etapro (General Physics)

Efficiency Map (General Electric)
Optimax Performance Monitoring (ABB)
Pmax, (Scientec Inc.)
EnergyAnalyzing(SamanEnergy)
Enerit(energy action every day)
AVRReporter(KONsys International)
DigitalEnergy(Schneider Electric)
ECON SENS3(FACHWELT VERLAG)
Carbon Systems

M & T(Monitoring & Targeting)
SEEMS(SamanEnergy)
SIEM(SamanEnergy)

Excell




()

sl 8 JpiS 51 o Ay HLia Lus

olio cwdige o pae 0 aS el ola iSSB Jels boee ERP F xlans

b & www.samanenergy.ir @ info@samanenergy.ir D 0913-796-9262



61

Sighpd J S 5l 50 Ak 55 34 HUid iy

ERP

Control _.:.‘""'

Control & presssws Control Control
systems - : '
Electrical

systems b B :

Field
devices

Air pollution control Pre-heaters Boiler BOP Turbine/Generator  Transformer
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Complexity Reaction Speed
A months

/ MES \ days

/ Supervision \ minutes

seconds

sl )3 i8S Zoloaws sl duuslio sl (S5 349

Group Control

/ Individual Contro \ 18
/ Field \

I/ \




80% of Benefits Come From:
Last 20% of investment!

Project Costs, % Tl ¥ o (gl 2850 1 (rgr sl ) oo 4503 L}
oo -
Ao : ‘\
e
- N |\
1 \\ %n..u:\m.ﬁ:nmn / I
\J N ividiuvali iauvic
Y Atraditi . Real
bﬁ Model Predictive Time
‘. ‘\\ Aadvance Contrgﬂ’ (CiOSEd LOOp)
Control : i L.
3 DCS ;! édv:mc'iegllntg’l[lr:gl Optimization P
. k st \ antrol Algorithm. /

63 ’ v Potential Benefits, % Yoo
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n Screens

MNaco Mogales

NOGALES

View Tools Options Window Help

Ambient Conditions
17.0
49 %

0.874 bara

Fuel Gas
11.30 kg /s
13 kg/s
252 °C
34.0 barg

4.8 mbar Exh Gas Inlet

500 kg/s
604 °C

208.00 MW

Compressor DiSChargEIR ey
g1 ° 402 °C
15.22 bara

IGY Angle ROTOR COOLER

POWER
Actual Gross Power Output Z208.00 MW
Power Output Expected at BL 208.67 MW

Power Output Corrected at BL 208.00 MW

COMPRESSOR

Compressor Isentropic Efficiency 89.1 %
Compressor Isentropic Eff Design 91.0 %
Compressor Isentropic Eff Deviation -1.87 %
Compressor Pressure Ratio 17.51
Compressor Temperature Ratio 2.37
92.48 %

402

Compressor Polytropic Efficiency

Compressor Work, kW /kg

Evaurative Cooler Effectivness

88 %

[All Plant Areas

-EEEHEE BEEREfAREABEEE0OE

GROSS LOAD 319.00 MW

GT Hest Ra us (LH

20 JRJLARL.A (m«vvn}

i
1.5 !
10
0.5
0.0

0.5
-1.0
-1.5

2.0

s

Esrtern Cayight Time

HEAT RATE
Simple Cycle Heat Rate, LHY
Heat Rate Expected, LHY
Heat Rate Deviation from Exp
Heat Rate Corrected, LHY
EXHAUST GAS
Exhaust Gas Flow (HB)
Exhaust Gas Flow Expected
Exhaust Gas Flow Corrected at BL
Exhaust Gas Temperature

Exhaust Gas Temperature Expected

HR Allocation

GT Hezst Rate Ex

JRJLARL.E[kiMwwn)

cted (LHY)

20
1.5
10

0s

0.0

45
-1.0

9,544 k1/kWh
9,518 k1/kwh

26 k1/kwWh
9,545 kl/kwh

500 kg/fs
483 kg/s
500 kg/s
606 °C

606 °C

Plant Performance

 [Last Update: 03:53.00

DATA POINTS

PUBLIC SCREENS

h Plant Performance
=H| HR Allocation

g Cycle

h?l# GT Performance
&dls Steam Turbine

dﬁ “HRSG Performance

Cortrnllahle Parameats
HRSG Performance |

iy Condenser Pertorman

D Cooling Tower

@ BFP Performance

@ BFP Curve

GT Combustor

E=
THk

USER SCREENS

110/24/2005 [09:59.51



PCS 7 (SIEMENS)

1o [06Mama  [16:49:47 836 0 CanParfonSimiTIC20_cpm CPl lower than in referance stats
[ Gmewers @A T [0] [ awmbises  JEIWE T 1] [0] [ enemctus ]
I I I I N W
Jul 1 [ [ T 0
[ TT T[] [ enaems TIT T csmer  TTTT
L1

S -

T|IE MM %aoanBS
132

|

i@
L=t Bt ki) 1:4T.00FM 1:58.00 PN 2:01:00FM

T EE P, A &

P
116
1712
1207
1702
1187
1183
1188

208 355 304 153 40.2 454 SO0 b
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Control Performance Monitoring

SIEMENS

Control Performance Monitoring:
One Faceplate says it all

# Control Performance Monitoring m |

ConPerMonSimiTIC201_cpm

Control Performance Status

Control Performance Index
—

____—Standard Deviation of
Process Variable

&0
_ ——Mean value of Control Error
ER Mean | -0,03 *C ’
Mean value of Manipulated
0o MY Mean | 17,96 %

Variable
CPI ProcGair{fo [EEENGEE "o

= | Estimated Steady State
Process Gain

#~ PID Control x|
v

CanFerbdonSim/ T 201
- E | ;__-g"": Mointemnceli_' |
Selpoint processing Setooint ramn

SP bumpless. ¥ S AE o
§ . rarmg 100*Crs
Track SF:= Py e

e Hag. ramp 100 %G

Qparstion Limits. Bar range

'SP high limit ’—290:Elar HL [ ziote
SPlowlimt [ oparle [ a0
vt OS faceplate

o | of PID controller
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1»../ ad
AVRReporter ( KONsys International) R
&} Desiteon Mariager for Sfeponat = e ] »
Fils Heip
ABOA LT O kFmumes )
& i Camnection Certer 43 ="
Ly LW —— e ol
g i Ligh of W memitabls plging K Contpntengmes | (@) dbscracder & Savnog ) Aonu
xﬂ':g::n_ 3 4 Chmnectien Dester [ [ Cortmmton aom _
& (T Avieponter reperts 3 A Dote S . [CVnsn o |
& wl Pacagngrue £l SR ORI E— T—_ SIS T —

B
| B

,*Qt
e R T e |

EIRIES

. el e W —
ﬁ Comprassed Alr Efficiency Report [Ouygen)

Mr Compreues

g e S S T U S8

Air Coampreas

- Eoypwss ot g b Mwma e Oxrmes rull L1 Do |

Systam nama KONEYS 200 05, 04, 24510
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ECON SENS3(FACHWELT VERLAG)

Wikgmman
Hilte Meni

Profi |+ Stariberichle *

@ CON purchechni

100% 82.5% des Gesamtvetbrauchs
sa1zan sich wiz folgl o
o] o= wsAMmEn:
Cortinar®
me Tamate 1., i
e QW
romscian
1oy

gm ._

o

g Mg rarind .

Top 5 van 26 Varbraucham 1w

Pt Urbrsscher WAR Al Pasts

| e

LLIE

nas

FrO3.m2012 0900
Frodm 2021700 4
Se0402.2012 0:00
S00402.2012 0800
Sa0402.200217.00 4
So0502212 000
500502212 (200
So0502.201217.00
Mo 060220120100
Mo 050220120300
Mo 06 02200217.00
Di07 .02 2012 0100
D072 2012 0900 -
DI 0722 17.00
Wi 08 02 2012 0100
Ml 0B 2 2612 D200 -
Mi08 m 20121700

Fr03.00 2042 0100

5
E

Dab2 023012000
Dal2 o220 217.00

BATY

Mesmom KT, Ge'wnde, W

Containe P Smtln i
Ergesteriags W1 EG fo Wi

@ COMN Sankeydiagramm / Werk 2 @ CON Spektralanalyse Werk 2

1 Fittar: Ki 01.02.2002 00:00 - D7 20.03.201 2 00:00 [Zaitzone Bedin]

! Fileer: Ma 12.03.2012 00:00 - hla 19.03.2012 00:00 [Zeitzane Badin]

T Wtk 2 Ve rwating [
Stomschiana MO8y T W2 ——
coGaNnek S
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Boilr Performance Monitoring(ABB)

Cormponant O
L LT

ot Sedected
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i A M
Cin )| H9 ©-0 9= Integrated Steel plant HMB Software - Microsoft Excel -
th—— e
- | Home { Insert Page Layout Farmulas Wiew @ - 2 X
= . T = - T Tk ¥ AutoSum -
| =* Wrap Text General m i 1 i
e E— R
Paste | e = ] ] - 0 _)-‘l'-]ﬂ || Conditional Format Cell Insert Delete Format | Sort & Find& |
| - Format Painter | S Merge & Center |||&HM Formatting » as Table ~ Styles~ || ~ v » || &ZClear”  Filterv Select~ |
! Cliphoard | il Number | Styles Il Cells I Editing |
D24 -
Wl B | | H ] J | kK [ v [ m [ N [ o [ P [ a [|§
=
Energy Auxiliaries|
Tuyére injection
COG Process Water Compressed air
Qil BF gas Cooling water Steam
Coal natural gas Mitrogen
Natural gas Electricity
COG
Blast Air
Raw materials Blast Furnace Plant Products
Sinter pig iron 1
Iron ore BF gas
Pellets
Returned material
Limestone/Lime Waste heat
Coke
pridd Preduction
28 Waste water residues and by- Off-Gas
29 products
30 ‘Waste water Slag flue gas from the hot stoves
31 Top gas dust
32 Top gas sludge
Dust from cast house
33 dedusting

Ready
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Steel Plant HMB Software ‘

(=" H'—" TR R Integrated Steel plant HMB Software - Microsoft Excel - =2 X
& | Home Insert Page Layout Formulas Data Review Wiew @ - = x
=1k st : . e [ = ey L= Ef ; - L = ¥ Autosum T

| P ramatpainter B4 B 2O A | B | B vergen come - | (BB o 8 Al | e syt~ || o e T G Pars shete
| Clipboard E} Font {F] Alignment Ta Mumber (F} Styles Cells Editing |
| H23 -~ £ |
B2 B | & [ b [ E [ F [ 6 [am | ] K[ L [ w [N o0 P [ a g
1

2 Inputs Outputs

3 Raw materials Products

4 Minimum_[Maximum [Average input

5 Sinter kg/tHM 118 1621 1088 Hot Metal kg/tHM 1000

6 Iron ore kg/tHI 0 684 180

7 Pellets kg/tHM 0 972 358 BF gas WJAHM 33717 6061

8 Returned material [kg/tHM 0 108 201 Electricity MJAHM 40 91

9 Limestone/Lime  |kg/tHM 0 80 257 waste/by-products

10 Coke kg/tHM 282 515 359 Slag kg/tHM 150 346 6

i1 Tuyére injection: Top gas dust kg/tHIM 34 18

12 Qil kg/tHM 0 116 30.1 Top gas sludge kg/tHM 2 223

13 Coal kg/tHM 0 232 162 Dust from cast house  |kg/tHM 0.6 5.1

14 Matural gas kg/tHIM 0 56 22

15 CoG kg/tHM 0 468 11 off Gas flow from stoves |[Nm3/itHM 400 1000]

16 Oxygen (BA) kg/tHM 0 851 54.4 1|
17 Others kg/tHM 0 735 36 Waste water mEAHM 0.096] 13736 1
18 Energy

19 To stoves:

20 BF gas MJiHM 1.2 2287 1536

21 COG MJitHM 0.024 817 284
) Natural gas MJHM 0 818 168
13_\ BOF gas MJAHM 0.124 259 213 I _l

24

25 Electricity MJAHM 107 850 268

26 Auxiliaries

27 Oxygen mEtHM 46 67 43

28 Compressed air _|m#tHM 0.008 35 9.1

29 Steam MJiHM 14.8 435 48

30 Nitrogen mAtHM 33 58 46

3

32 Cooling water m3tHM 0.3 224

] Process water  |m*tHM 0.28 13 34

34

25

M 4 b M| CokeOvenPlant ~ Sinter Plant - Blast Fumace -~ Basic oxygen steel making .~ Hot Roling Mil _~cOP 'SP | BFP ~BOSP %3 M I .

Ready | |

74



Cement EM Software

: Microsoft Excel - Sepahan Cement
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Location
Company Energy Type
Sepahan C Electrical/Electricity
Sepahan C Electrical/Electricity
Sepahan C Electrical/Electricity
Sepahan C Electrical/Electricity
Sepahan ( Electrical/Electricity
Sepahan CElectrical/Electricity
Sepahan ( Electrical/Electricity
Sepahan CElectrical/Electricity
Sepahan C Electrical/Electricity
Sepahan C Electrical/Electricity
Sepahan ( Electrical/Electricity
Sepahan C Electrical/Electricity
Sepahan C Electrical/Electricity
Sepahan C Electrical/Electricity
Sepahan ( Electrical/Electricity
Sepahan C Electrical/Electricity
Sepahan C Electrical/Electricity
Sepahan C Electrical/Electricity
Sepahan ( Electrical/Electricity
Sepahan C Electrical/Electricity
Sepahan ( Electrical/Electricity
Sepahan C Electrical/Electricity
Sepahan C Electrical/Electricity
Sepahan ( Electrical/Electricity
Sepahan C Electrical/Electricity
Sepahan C Electrical/Electricity
Sepahan C Electrical/Electricity
Sepahan C Electrical/Electricity
Sepahan ( Electrical/Electricity
Sepahan ( Electrical/Electricity
Sepahan C Electrical/Electricity
Sepahan C Electrical/Electricity
Sepahan C Electrical/Electricity
Sepahan ( Electrical/Electricity
Sepahan (C Electrical/Electricity
Sepahan C Electrical/Electricity
Sepahan C Electrical/Electricity
Sepahan C Electrical/Electricity
Sepahan (C Electrical/Electricity
Sepahan (C Electrical/Electricity
Sepahan C Electrical/Electricit

9

Cement EM Software

Total Consump
From: 01.06.2013 00:15
Electricity

System Unit
SMC3
SMC3
SMC3
SMC3
SMC3

BD26 [LOJH

Channel Name
BB27 [PANEL PASARG,
Line1_Wvar [Energy_Varl
Line1_MWH [Line1 Ener
Line2_MWWH [Line2 Ener
L2_POWER [LINE2_PO'
Slag_KWH [Slag Departi
line2_Nvar [Varh]
BA2 [OUTGOING CRUS
BA16 [INCOMING LINEZ2
BA20 [PAMEL 2CL]
BAS [RAW MILL3 FAN]
BA10 [PREHEATER FA!
BA11 [PREHEAT FAN54
BA1 [PANEL 05]
BAQT [RAW MILL4]
BAO3 [PANEL 2CC]
BA05 [CRUSHERA4]
[RAW MILL4 FAN]
[PAMEL 2CD]
BAQE [RAW MILL 3]
[CRUSHER3]
[ROTOY KLINZ]
BA41 [PANEL 1CC]
BA40 [IMPACT CRUSHE
BA34 [PREHEAT FAN &
BA33 [PREHEAT FAN 5.
BA31 [PANEL 1CD]
BA30 [ROTORY KLIN1]
BA35 [RAW MILL2 FAN
BA24 [PANEL 1CE]
BA19 [PANEL 2CE]
BA42 [HYBRID FILTER]
BA3T [RAW MILL2)
[RAW MILL2 FAN]
[INCOMING]
BA39 [IMPACT CRUSHE
BA38 [RAW MILL1]
BA21 [HYBRID FILTER L
BA32 [CRUSHER 05]
BD25 [LOKU]

To: 30.06.2013 24:01

Consumption
Total

131,345.42
10,111.80
10,111.80
10,130.40
101.30
0.00
10,130.40
120,883.33
4,158.80
232,069.33
313.610.67
327,029.17
341,760.83
6.864.67
247 .508.33
289,597 .33
63,645.00
329,795.33
351,396.00
607.835.00

284,691.67
185,168.00
79,713.00
401,215.00
363,755.00
361,338.67
200,511.67
323,219.33
212,894 67
274,007.00
259,565.00
520,840.00
256,796.67
2.821,850.00
84,628.00
728,193.33
392,435.00
5.868.00
1.38
3.298.00

(Last Month)
Electricit,
Electricity,
Price List 0,
Tariff 0 (Missing Tariff) Unit
131,345.42 kWh
10,111.80 MVArh
10,111.80 MWh
10,130.40 MWh
101.30 MWh
0.00 MWh

10,130.40 MVArh
120,883.33 kWh
4,158.80 MWh
232,069.33 kWh
313,610.67 kWh
327,029.17 kWh
341,760.83 kWh
6,664.67 kWh
247.508.33 kWh
289,597 33 kWh
63.645.00 kWh
329,795.33 kWh
351,396.00 kWh
607,835.00 kWh
52,672.33 kWh
284 691.67 kWh
185,168.00 kWh
79,713.00 KWh
401,215.00 kWh
363,755.00 kWh
361,338.67 kWh
200.,511.67 kWh
323,219.33 kWh
212,894 67 kWh
274,007.00 kWh
259,565.00 kWh
820,840.00 kWh
256,796.67 kWh
2,821,850.00 K\Wh
84,628.00 kWh
728,193.33 kWh
392,435.00 kWh
5,868.00 kWh
1.38 MWh
3.298.00 kWh

Peak

Unit
316.67 kW

36.00 MVAr
36.00 MW
38.40 MW
0.38 MW
0.00 MW

38.40 MVAr
940.00 kW
11.20 MW
402 67 kW
994 67 kW
T770.00 kW
B846.67 kW
98.67 kW
2,180.00 kW
762 67 kW
206.67 kW
B858.67 kW
773.33 kW
2,160.00 kW
196.00 kW
683.33 kW
581.33 kW
332.00 kW
916.67 kW
860.00 kW
837.33 kW
500.00 kW
970.67 kW
453 33 kW
600.00 kW
585.00 kW
2,593.33 kW
882.67 kW
11.066.67 kW
234 67 kW
2,640.00 kW
924.00 kW
324.00 kW
0.01 MW
20.00 kW

Time

25.06.2013 14:45:00
11.06.2013 08:00:00
11.06.2013 08:00:00
19.06.2013 07:45:00
19.06.2013 07:45:00

19.06.2013 07:45:00
18.06.2013 11:00:00
19.06.2013 15:00:00
15.06.2013 22:00:00
10.06.2013 163000
01.06.2013 00:30:00
01.06.2013 05:45:00
01.06.2013 07:45:00
13.06.2013 16:30:00
01.06.2013 08:00:00
09.06.2013 06:15:00
09.06.2013 05:00:00
26.06.2013 03:45:00
19.06.2013 04:00:00
16.06.2013 06:15:00
13.06.2013 12:00:00
22.06.2013 10:15:00
30.06.2013 18:45:00
22.06.2013 18:45:00
16.06.2013 01:15:00
17.06.2013 11:00:00
01.06.2013 10:00:00
14.06.2013 07:00:00
04.06.2013 00-45-00
21.06.2013 04:45:00
17.06.2013 01:45:00
14.06.2013 08:15:00
03.06.2013 03:15:00
28.06.2013 12:45:00
22.06.2013 10:00:00
23.06.2013 03:00:00
01.06.2013 00:30:00
25.06.2013 14:45:00
26.06.2013 14:30:00
07.06.2013 04:45:00
EN o [mr um




Cement EM Software
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Energy Analyzing(Saman Energy)

Orline onitaring R eport Wiewer About g
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To4 = 94.6
Pod = 59.8
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Pod = 59.8

IMPUT \
Til = 26,165 — Isentropic — Polytropic — Exergitic B J

Pil=6215 [ from 08:10,11/03/2010 To 00:50 , 12/03/2010 -85 g '

gu_
304
270 # 704 = 70
504 504 504
504 50 50

| — lzentropic — Polytropic — Exergitic | |— Izentropic — Polytropic — Exergitic | | — lzentropic — Polytropic — Exergitic |

from 08:10,11/03/2010 To 00:50 , 12/03/2010 from 08:10,11/03/2010 Te 00:50 , 12/03/2010 from 08:10,11/03/2010 To 00:50 , 12032010

y Analyzing § Search D




SEEMS( Saman Energy) L

B T e T "
i “ Power Plan '#/|
1

Irterval (Sec): .EU 5 b d Back Views -

Unitl - Unit2 I Unit3 I Unit4

Saman Energy
Management System

ai @www.samanenergy.ir @ info@samanenergy.ir D 0913-796-9262



SEEMS( Saman Energy)

- [E] Misin Steam To HP Turbine Temp.
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ame Uuiel ITess.

-] Heater Ha.1 Extraction Steam Temp.,
B Heater Mo § Extraction Sisam Beiler Fasd Pump Suction Press.
|- 5] DEAE Storags TANK Temp,
[} Boiler Fead Pump Discharge Press.
-l Heater Ma 1 Water in Tamp.
EEILP Hemer No.1 Duties Temp.
EEILP Heater No.2 Cutiet Tamp.
- FEILP Heeter No.3 Ousier Temp.
EEIHP Heater No 5 Outiet Temp,
5 Condensse Water Drain Tesmp, From Healsr Mo 2 Ta Hester Ma.1
] Condersate Waser Drain Temp. From Heater No.3 To Heater No.2
- [ Conclensae Weter Drain Temp. From Heater Mo & To DEAE
82 =] Condermate Water Drain Temp. From Heaier Mo 6 To Heater No.5




SEEMS( Saman Energy)
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Dashbord | Power Plant |

21628 °C
149,49 kg fem2

290.8 *C
22,63 kg foh2
s00.24 t/h

'—__p
43% °C

11.53 kg femn 2
23.92 t/h

—

ft90.8 *C
22,63 kg fgm2
34.73¢/h

57535 t/h

83

A

320,69 °C
456 kg
5172 t/h

149 °C

0.72 kg femy2 56.11°C

10.8 t/h ¥1.25 kg fem3
’ 464,99 t/'h

iterval (Secx | 10f |~ 2014.01-21 08:20:35

537.9°C  22.1ka/em2 500.25 t/h

—
Nat W 151.3

(337.53 *C 138.68 llg‘-'anz 333.21 lll"h Gross MW 1s.01

B0LDE MW 40,94 MW UNIT EFF L) 35.789
Cycle EFF 9% 37.85
Boiler EFF 9% 9468
GCross H-R  kl/kwh 10060.2
47,45 °C Zz.akgfom2  26.37 kt/h

-

ITD: 10.31 °C

Quality: 100 %%
SubCoolTemp: 2.65% °C

BL3LCC g rdkgfom2  39.95 t/h

L] *
L] L}
LTI L




User Fole Group Scrolling

e &4 2 & 2 B M EHHEHT =

Uzer Managemert Add User Logowt  Role Management 2dd Raole  Manage Groups  Add Group Inmament I History Impart file Propety Files Help Report Trend Managing

Dashbord Power Plant '*

Irtetval (Zec) 60 » 2013-02-03 075425 Expart | Up Viewws -
' Properties A
TURBIME PERFORMANCE SHAHID EAJAET UNIT 4 i
Title Walue '
) Hot ReHeat Steam Met MW 214.77
HP Turbine ... 856 % Cross-over Sheam =
F Turbine EFF  67.2 % DT e el '3"‘_’55 5 e
LP Turbine . 7rI55 % 34.2 kg /cnn 2 Ty UnitEFF O 25.41
530 °C CycleEFF 6 46.8
322 °C
BoilerEFF O 90.4
GrossHR KJ1/KWH 10165.9
Main S5team
2490.55 t/h
137 kg,/cm2
538 °C
Cold RH
250 MW
36.57 ka/cm2 349 °C
7206 MW 82,47 MWF
£7.58 MW
56 °C
602.62 t/h
b
b k]
@) Trend
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BEW\-\_J_\Fr N
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