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Abstract

The average consumption of raw water in Tarasht power plant is
2800 m®/day, which is considerable, and therefore it is necessary to
provide effective solutions in order to improve the consumption pattern
and prevent water wastage. After technical investigations, effective
solutions such as recirculation of clean drains of boilers, drains of resin
filters backwash, purification and recirculation of cooling tower drains,
etc. were studied. Considering the volume and quality of the produced
effluent of the power plant, the solution of recirculating clean drains was
chosen as the most effective method. Among the various implementation
methods of clean drain recycling, two methods of fountain pool and heat
exchanger were investigated as two more effective technical and
economic methods. Economic studies showed that for the provision of
equipment and the implementation of 8 m%h recycling solution of boiler
blowdown, it is necessary to spend 1,070,000,000 Tomans for
the fountain pool method and 1,425,630,000 Tomans for the heat
exchanger method, that the fountain pool method needs about 25% less
cost. Also, recirculation of boiler sludge (200 m*/day) to the raw water
with the fountain method (functional efficiency 75%) leads to a 5.3%
reduction in water consumption and the use of the heat exchanger method
(functional efficiency 95%) leads to a reduction of about 6.8% of input
raw water. In addition to the economic results, technical studies showed
that the fountain pool method has more advantages than other methods of
recirculating boilers due to the simplicity of operation, the possibility of
removing iron and hydrazine.
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Figure 1. Schematic for all kind of waste water for power plant.
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1. Forced Draft Wet Cooling Tower
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Figure 2. Schematic of the route of incoming water to the treatment plant and its related equipment.
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Figure 3. (a) Decanter (b) Sand Filter (c) Cationic resin in the traditional water treatment plant of Tarasht.
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Figure 4. The image of evaporator for the water distillation plant.
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Figure 5. The images of (a) sand filter (b) cartridge (c) The membrane of reversed osmosis for
new water treatment plant of Tarasht power plant.
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Figure 6. The images of wet cooling tower of Tarasht power plant.
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Figure 7. The images of cartridge filter and the membrane of reversed osmosis.
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Table 1. Document and information of Tarasht power plant.

Question

Power plant water supply source

Supply water volume

Is there a significant difference in
the volume of water extracted from
the supply source and the water
entering the power plant?

The volume of water required for
reverse washing of sand filters

The volume of water required for
regeneration of sodium resin filters

The return rate of reverse osmosis
membrane filters

The volume of boilers

Sampler water volume

Cooling tower compensation water
volume

The size of the Blowdown of cooling
Tower

The volume of evaporation, spraying,
thrust, etc. of water in cooling towers
The volume of wastewater resulting
from acid washing and alkaline
washing of units

Response

Abfa water-well water (3 rings)

2800 m*/day

No

0.6 m?® each time of reverse washing
of each sand filter (30 hours in one
regeneration service)

6 m? for each regeneration of 2
filters

576 m°/day

200 m3/day (about 2 m*/h for each
boiler)

0.2 m*/day

2000 m*/day (83 m*h 83)

600 m>/day

1400 m*/day

300 m®in 10 years

Description

Due to the fact that there is no meter at
the exit of the wells, it is not possible to
accurately determine the amount of daily

consumption

According to the required amount of water
from the power plant, the number of
backwashing and sand filters available in
the service is different in different seasons.
According to the required amount of
rainwater, the number of regenerations of
sodium resins is different in different seasons

According to the required amount of rain
water, the operating hours of reverse osmosis
membrane filters are different in different
seasons.

Purification and recirculation of below down
does not take place in the water cycle and this
water is used to irrigate green spaces.

From this water, without treatment, it is used
to irrigate the green spaces inside the power
plant, and the rest is provided to Tehran
Municipality for the purpose of irrigating
the green spaces. Therefore, recycling and
reuse of this type of wastewater is not done in
the water cycle of the power plant

Iranian Chemical Engineering Journal - Vol. 23 - No. 132 (2024)




Question

Total average volume of power plant
effluent

Is the power plant effluent treated?
(Brief description of the water No
purification process)

In the case of wastewater treatment,

for what purpose is the treated water =
used?

What is the source of water supply
for green space irrigation, how to
irrigate, wash passages, clean and

wash elements, fire department and
administrative cooling systems in

the power plant?

Response

1046 m*/day

To irrigate the green area of
the complex, the waste water from
the power plant is used Fire
extinguishers are used to extinguish
fire in the administrative complex

Description

According to the appropriate quality of
the output effluent according to experts'
opinions (1800-2000 pS/cm), this water is
used for irrigation of the green spaces inside
the power plant and the rest is provided to
Tehran Municipality for the purpose of
irrigating the green spaces.

The average production of gray water for
each person is about 5 liters, which is used to
irrigate green spaces.
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Table 2. Conclusion of proposed solution of improving water consumption pattern in Tarasht power plant.
Suggested solutions to modify the pattern of
water consumption
Recirculation of clean drains such as blowdown
boilers, reverse washing of sand filters of
the refinery, sampler water and the drain of the final
step of washing resin filters into the water cycle.
Refining the cooling tower sludge and recirculating
it into the water cycle
Purification and recycling of reverse osmosis
membrane filters to the water cycle

Description

Optimization of cooling towers Replacing (_jripper§, repla_lcing nozzles and _op_;timizing water
distribution to increase tower efficiency
Increasing the degree of concentration of
the cooling tower

Optimization and regular and periodic monitoring of

cooling tower compensation water flow
Using appropriate amounts of biocide, corrosion inhibitors and

anti-sediments

Changing the design and material of the fan blades It provides the possibility of increasing the air flow rate and reducing

Performing water operations in the cooling tower

from aluminum to fiberglass with wider blades the electricity consumption
Changing the angle of the louvres It leads to the reduction of water drops from the body of the tower
Use of thicker drippers in the tower It leads to the reduction of water drops from the tower
Changing the type of drippers to polypropylene Reducing the complications of failure and water loss

. . Increasing the time and speed of water droplets hitting the air and as
Using a rotating nozzle
a result more heat transfer
Use of ozone to purify the cooling tower water
Reducing the emergency exit of steam units and
water storage resulting from being out of service,

especially in boilers and cooling towers.

Steam condensate from the cooling tower

System for automatic change of tower fan speed

Use of quality consumable parts and spare parts

Yy Iranian Chemical Engineering Journal - Vol. 23 - No. 132 (2024)



Suggested solutions to modify the pattern of

Description

water consumption

Periodic and regular inspection according to the risk
of the equipment (Risk Based Inspection)

Using corrosion coupons to monitor corrosion

Optimizing and precise chemical control of
chemical injections in order to reduce noise and
corrosion in boilers
Treatment of sanitary effluents and wastewaters of
the administrative sector for the purpose of
irrigation of green spaces and water supply for
firefighting.

Irrigation of the green space around the office
buildings in the power plant by using advanced
methods such as drip and...

Increasing the cooling capacity of the cooling tower

The use of magnetic hardener in the cooling tower

Condensate steam from boilers with regular
monitoring and control of the spray system
Reuse of purified sanitary wastewater in
the compensation water of the cooling tower
Treatment of wastewater resulting from
the regeneration of cationic resins in the treatment
plant
Treatment of wastewater resulting from chemical
washing of units

Changing the chemical control regime from AVT to
CWT

Replacing steam units with gas engines with high
operational efficiency
Change of cross flow cooling towers to direct dry
towers

Due to the depreciation of the equipment and the high age of this
power plant, in order to prevent leakage and wastage of water in
the connections, equipment inside the tanks such as pumps, valves,
tires, etc., forming a technical minimum for leak detection and fixing
the leakage permanently. In the power plant, as well as periodic
regular inspections are necessary and necessary due to the risk of
the equipment (equipment under pressure, high temperature and
injections of chemical substances, etc.)

Pre-cooling of water entering the tower by air coolers using HYSYS
software

Using the A®O system, secondary sedimentation, ozonation, sand
filter and finally activated carbon

Injections of substances including ammonia and hydrazine and
the type of chemical control regime used (AVT) have led to
the creation of many corrosions and leaks, especially at the bottom of
the boiler.
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Table 3. Estimation of expense for the water recycling from boiler blowdown by using heat exchanger.

Tools and Equipment

Unit price (thousand Cost (thousand

Pipe 4” 304 S.S Seamless Sch 80
Pipe 4” C.S Seamless Sch 80
Elbow 4” 304 S.S Seamless Sch 80
Elbow 4” A234 C.S Seamless Sch 80
Pentax pump U18S-250/3T (3.5 bar)
Shell and tube heat exchanger
Plate heat exchanger

Other equipment (flange, gasket, valve, bolt and nut, ...
(15% of equipment cost)

Surplus and executive fee (30%)

Total cost of equipment and implementation

Number tomans) tomans)
14 30.100 (6 meters) 421.400
50 6.380 (6 meters) 319.000
14 3.200 44.800
20 830 16.600

13.300 53.200

19.200 76.800

1 111.200 111.200

- - 133.385

- - 260.785
1.130.070

1. Materials
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Table 4. Estimation of the expense to perform fountain pool.

Price (thousand

tomans)
Excavation m? 250
Backfield m® 150
Reinforcement m? 750
Concreting m? 1.250
scaffolding m? 90
4 inch polyethylene pipe m 550
Pipeline implementation m 200
Construction of cooling pool m?® 2.000
Building a fountain m 1.200
Total price - 6.440
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