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History of Cooling System in Iran
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Map of Cooling System In Iran ’//A
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Map of Cooling System In Iran ’//A
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Overview of Cooling System In Iran ’//A
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® QGas, Steam and Combine Cycle MD1 Co.
® In-use Fuel:

® Gas

e Mazut (Fu el Oﬂ) N SﬁéﬁﬁgﬁmgmmAmmwlran electricity production by source
® Both electricity export and import Fossil

250

® Renewable energy (Wind and Solar)

has been trending recently. 200
® Mapna builds 2.5 MW wind turbine

e At Peak duration

TWh/year
5

e 57887 MW Production -
e 58254 MW Consumption

® Need to modify consumption pattern

Hydro
® Need to build new power plant o /—/—\/—’—"'/Nuclear

50

Renewables




Air Cooled Condenser Projects
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Classification of Implemented ACC Projects ’//A
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Llnear

Sabzevar ,
| In Operation

Air Cooled condenser Project
Mapna Group

I Commissioning |
| Rudshur

‘ Under Construction
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Other Specification

* 20 to 30 °cITD Range
* Single RowTube
* 30 to 36 ft. Fan Diameter
* 25to 30 m platform height
* Double Speed andVFD motor
* Concrete and Steel Column
* Air Evacuation System
* 1 Hogging Ejector
* 2 Holding Ejectors
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Design Process

* Find Optimum Size
* Check different cases at the
beginning of each project

et 2 evg
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CFD Study

* CFD Study:
« ACC Size

« ACC arrangement

 Plant arrangement according to wind direction
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CFD Study ’//A
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* Affect of other buildings on ACC MD1 Co.




Optimization and Development
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Problem Description:
DuringWarrn Seasons
Decrease in ACC Efficiency
Decrease in Steam Cycle Load
=i Fan Cornd. Wacuum WYWind Speed Amnb. Temp. Auctve Power Stearnm Floww
e relocity (%) imbara) (s ) °c) [RAW) (kofs)
11-01-00 108 G681 365 451 4 74 45 205 125 422 134 829
11.02:00 109681 365100 3115 45 205 126_422 " 134 839
11-03-00 109 681 359 653 5355 45 205 126 422 " 135 889
11.04-:00 109 681 3665184 41 45 205 126 422 " 135 889
) 11:05:00 100 681 363520 4745 45 206 126. 064 " 135043
Decrease in Load 11-06-00 108 G&1 378 218 & 651 45 205 1925 064 T 435 043
Because of ngh Back Pressure 11-08-00 109 681 389 765 3845 4539 116794 124 427
11.00:00 109 681 ATT.E25 5. 48 4639 11051 " 115330
14-45-00 109 659 352 75 337 448 548 g4 504 " 96084
14 48 00 104 659 350 838 11 855 48 548 G ADT " a5 784
14:66:00 109.659 351.01 6.145 48 548 85 004 " 06740
14 5500 1049 659 350 405 3 505 435 345 A5 57T " ap 725
14 .57-00 109.659 355 592 5.68 49 3056 85 57 " 96.725
14-58-00 1049 659 365 589 6615 49 3895 B4 117 " g5 205
14.50:00 1090.659 365 580 4324 49 305 g4 117 " o451
15:00:00 109.659 355 530 15965 49 305 B4 117 " 9557
15 1300 104 659 367 o090 11 84 48 28 849 641 " a4 494
15:14:00 109.659 35T 67 5.21 48 08 85 356 " 95624
151500 109 659 260 127 7 085 48 28 85 356 " 9s5a24
15-16-:00 108 659 355 005 534 4B 28 85 356 " 95661
15.17-00 109.659 355005 13.455 4828 83 974 " 94810
15:18:00 109.659 352 228 5.24 4p.28 83 974 " 94818
15 20-00 109 659 350 901 12 32 48 28 85 A8 " 95656
15:21-00 109 659 355 085 1618 4828 84 G20 " 95678 /.

15222000 109 659 255285 .73 4828 83.831 o4 841 -

mﬁg‘
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High Wind Velocit ‘//A
g e OC y MARPNA GRDODUP
MD1 Co.
CrossWind Analysis
20
18
o 16
ks
g 14 -
w2
g 1z -
= Design Specification
O
- @ Svarage wind speed
u al
.,E 8 ® Max. wind speed D inti Value
~ g ® pin. wind speed
Tesizn 24.5°C
= ITDgesien 29°C
2 RHjesien 63 %
0 | Wind VeocitYaesien' 3ms
20 25 30 35 40 45 50 Site Elevation 17m
(°C) Ambientlemperature ACC Heat Load 3174 MWth
HRSG Run back setpoint 400 mbara
Turbine trip setpomt 500 mbara

T asAaam B
Al 1 1 .
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High Wind Velocity ’//A
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Back-Pressure Analysis

Wind velocity: more than 10 m/s

340
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T 240 &
= @
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200

i
34 36 38 40 42 S 46 5y
Ambient Temperature (0C) W~

X Measured vacumm (mbar) ® Calculated vacuum (mbar)
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Wind Screen ’//A
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CFD Analysis and Define Geometry

50.00 (m)
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Wind Screen

Cruciform

MAPNA GROUP

Perimeter plus cruciform

Case

&
e
.
-
|

Number of elements

Cruciform wind screen

33083099

Perimeter plus cruciform wind screen

37343574
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Wind Screen ’//A
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CFD analysis:
Study Six Cases with two different kinds of WIND SCREEN:
(@ 40 C ambient temperature

1 0 Cruciform
2 10m/s Cruciform
3 20m/s Cruciform
4 0 Perimeter plus cruciform
5 10m/s Perimeter plus cruciform

6 20m/s Perimeter plus cruciform
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Wind Screen ’//A
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CFD Result:

BB Saedba el Thirtir %P0 L B %el REAIERS T DI F WREE Phdafod %rBrd F D0 PSR rf Ll LB BEEAST DN BESA W EE%-0%d AN Fdtie-d L8 % &

{r ‘fiew

e22 Velocity vectors colored with velocity value, Case3, View from South.
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Wind Screen ’//A
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CFD Result:
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Fan Mumber
Figure51 Air volume flow of Case3, Caset and existing condition (Wind velocity: 20
m/s). E7a
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Wind Screen

Conclusion:

» Windscreen eliminates hot air recirculation phenomenon even at high wind velocity.
* Windscreen makes a uniform flow for all of fans. As a result, the vibrations of ACC structure
will be reduced.

» Windscreen reduces the inlet velocity fluctuations. As a result, the force is lowered into the
blades.

» The existence of windscreen prevents the work of fans close to the stall condition. As a
result, all fans are in the safe region

Fans a‘;ferage 'flow relative to tHe Temperature difference relative to
Wind Speed @ design flow (%) ambient temperature (°C)
(m/s) Existing Perimeter Existing Perimeter
condition windscreen condition windscreen
0 95.3 96.4 0.0 0.0
10 88.5 87.6 0.1 0.02
20 86.2 85.7 2.7 0.11
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Ejector ’//A
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DesignEmperature Difference: more than 20 °C
1st Stage of condenser shell side has a constant temperature

High steam turbine backpressure = High condenser drain temperature (Cooling Water)

Disadvantage :
Use Hogging!!

Decrease power plant load!!

Solution:
Turn off 1st stage motive steam valve

Re—design of 2nd stage nozzle

Plant ID code Text LL Val. UL Unit Cursor

1 10MaG70CT112 XQ01 |COND DRN TEMP 0.000}| 71.796 || ____:i_ﬁq'__.__i:r_bu_‘ifc_ 71.772

| 10MAGO1FP901 XQO1 'EXH STEAM PRES CONDG | 0.000| 7.787 || so.ooolfkpa || 28.232

[ 1
| 7
i 10M4782CT110 XQO1 |EJECTOR SHELL TEMP HOLD1 i 0 _._gg_t_:-_l.|__9;.430____:[ 120.000|"C | 91.860
& i 10MAJ82CT120 XQO1 |EJECTOR SHELL TEMP HOLD1 || 0.000/] 72.450 || 120.000|/"C | 73.050
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Cleaning

*  Due to installation issues and unbalance cleaning rails
* Improper and un-safe movement of cleaning rig

. Falling down of ladder

Solution:

. Change below rail form /

. Change connection

1240

* Use tube bundle Hander]

+25.0
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Optimization of Linear Duct
® Specially on Rudshour Project (7*7 modules)

® Optimize and Locating
® Support

® (Guidvane
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Challenges and Obstacles
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Future Vision ’//A
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I Different Cooling Systems |

| Completedl

25 to 350 MW SteamTurbine

Constructio

| Steel | I A Frame |

Under nl

Combined with Heller

IV type with Delugel

| Concrete

’ Combined with ACC ‘

Fin Fan Cooler
lvithoutWhter Spray}

30 to 36 feet

Combined with Forced
Heller

teel and Concrete
| Natural | f

Columns
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with ACC

| 7H}l;~id Systém ‘

r -

o
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\lechanical-draft

Wet cooling tower < wet tower

Air-cooled

To boiler. condenser

<. Hybrid cooling (wet and dry) is illustrated conceptu-
ally at the left, in service at right
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Cooling System of Other Plants

® Getinvolved in replacing wet cooling Systems in:
e Steel Company
® Petrochemical

° Refinery

™
) /N

MAPNA GRODUP

MD1 Co.




s

Conclusion and Future Work

® Our Requirement
® The latest updates and optimization
® V Frame'lechnology
® New Hybrid Development

® Our Features and Capabilities
®  Design, Procurement and Construction
Service of Air Cooled Condenser
® Optimization Service

® Engineering Software Service:

@ 3D modeling, CFD, Piping, ...
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Find Me at;

° MohammadrezaVaghar
e Head of Cooling Department

° Vaghar m@mapnamdl.com

® lel: +98 912 28948 77
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Thank you

I

Hous
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