SERREES)
SMARTE o4& 442 sl49453 Sde An

BARAA FHT HRE 1508A A 105

SO R R
o

oye
T
H
b
o
B
fru
2
>
122
ox
o

2 ox o oL (B T o

Artstgon, g 3 AAAEANN T THs
= 9 .

23S bounding approachel] 23

Abstract

Nuclear desalination simply replaces the fossil fuels used for seawater desalination as
a nuclear energy. Since the SMART co-generation plant aims at the most effective use
of thermal energy produced by SMART, the desalination process and the coupling
method were determined through the thermodynamic analysis for the evaporation
process, MSF and MED, and the various coupling method. The performance ratio of the
SMART desalination plant was optimized through the sensitive analysis on water
production cost with the performance ratio. Also thermodynamic energy balance
calculation was performed on the SMART secondary cycle coupled with the desalination
plant including steam transformer. In addition, the safety impact of the transients
induced by the desalination plant was evaluated through the bounding approach of the
key safety parameters of these transients.
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. Process description for MED-TVC Desalting Plant, SMART-HJ-PL400, KHIC, March
20, 2000

Optimization of the Performance Ratio for MED-TVC Desalting Plant,
SMART-HJ-PL400, KHIC, March 20, 2000
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£ 1. SMART &FZdE9] AW we 7] 2 G443 G7t
Power MSF MED
only | prime | Turbine | Back-press. | Prime Turbine | Back-press
steam | extraction turbine steam extraction turbine
Thermal
Power (MWt) 330.0 | 330.0 330.0 330.0 330.0 330.0 330.0
Total Electric
Power (MWe) 100.0 80.0 87.0 59.0 85.0 93.0 87.0
Water
Production 0.0 | 40,000 40,000 140,000 40,000 40,.000 77,000
(m*/day)
Net Electric
Power (MWe) 100.0 75.0 82.0 44,0 83.0 90.0 83.0

3 2. Main Design Parameters of the SMARTdesalination plant

Parameters

Data

Type of the desalination process

MED combined with thermal
vapor compression

Number of units per plant 4
Arrangement of plant Horizontal
Number of effects 5

Total water production capacity

40,000m”/d (10,000m”/d x4 units)

Minimum controllable unit output

5,000 m”/day

Performance ratio

8.0 (kg of distillate/2326k])

Design temperature of seawater 33T
Maximum seawater salinity 45,000 ppm
First effect Max. Brine Temperature 65C

Last effect Mini. Brine Temperature 479

Vapor temperature in the first effect | 69.3C
Vapor pressure in the first effect 0.25 bar a
Vapor temperature in the last effect 479C
Maximum distillate temperature 43C

Total seawater flow per unit 3,234 m”/hr
Brine blow down flow rate 1,010 m’/hr
Brine blow down temperature 41C

Steam pressure to thermo-— 8.0 bar a
COMPressor

Distillate PH at evaporator outlet 68
Maximum TDS of distillate at 25mg/1

evaporator outlet
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=4 . = O H i= =2 C— R h=4
- Turbine efficiency
- Pump efficiency
& 446.9 WI/s 285 °C, 3 MPa ST TTD
- Brine Heater TTD
- HP Preheater 1 TTD = 0 °C
- HP Preheater 2 TTD = 2.5 °C
- LP Preheater TTD =25 °C
/8 work
/B
151.12 kg/s =87.63 MI/s
Steam
X,20.8447
16.76 kg/s 175 °C, 0.9 MPa
22 1,
09926 46.22 W/s
112.82 ko/s
15.89 kg/s 13.69 kg/s 8.71 ka/s
38.4°C,
192,89 °C, 136,12 °C, 87.26 °C, 00068 MPa
sSIG | ioszwes 0.323 MPa T 211.06 WI/s
44.22 W/s 35.78 W/s 21.06 /s
12.45 /s ;5‘“"‘ Transformer Brine Heater
13.99 W/s Enthalpy consumed in the ST
=33.78 MI/s
Feedwater Pump
Enthalpy released to seawater
Condenser =206.89 MJ/s Brine
18075, 5 wpa ] 2029 v
1r.20 wiss 1 Il |
29,58 Ko/ 55.05 ka/s - Net electric power generation = 74.39 MWe
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219 5. Transient DNBR during Main Steam Line Break
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