WESTERN TURBINE BEST PRACTICES

EVM I

Energía del Valle de
Mexico l
Owned by EVM Energia SAPI de CV

Operated by NAES Corp
100-MW (net), gas-fired, three simplecycle LM6000PF gas turbines located
near Mexico City
Plant manager: Javier Badillo
power augmentation, but the large
amount of dust that accumulated in
its coils made it almost impossible to
operate the system in a continuous
and efficient manner.
In less than a year of operation, the
plant had replaced its final cartridgetype filters twice and suffered a 4%
decrease in output, on average. Fig 1
illustrates the performance degradation over time.

Washable prefilter key to performance improvement at EVM I

34
Power, MW

Gross power (average)

32

Offline water wash,
final filters replaced

10

20

30

6

3

40
50
Time, days

60

Prefilters replaced 2
1
70
80

1. Performance degradation caused by inlet air heavily
laden with particulates reflects challenge plant staff faced
in maintaining desired electric production and availability

Solution. After analyzing the causes
of the sudden increase in differential
pressure across the “typical” air filters
installed, staff decided to tackle the
root cause of the problem: Reduce the
quantity of large-size particles in the
inlet air to avoid rapid filter plugging.
This required use of an additional
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2. Distribution of particle sizes in inlet air illustrates area
of concern addressed by the blanket filter installed in front
of the prefilter
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3. Blanket filter proved optimal for capturing the 2- to 5-µm particles that dominate in the inlet air at the plant location
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sequence of earthwork, excavations,
and heavy-equipment transit.
Dust clouds caused the gas-turbine
prefilters to load to capacity in about
five weeks. The higher pressure drop
at the inlet, combined with excessive
fouling of the compressor, led to a rapid
loss in power production.
EVM had installed a chiller for
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Challenge. The semi-arid climate
in the agricultural area home to the
3 × 0 LM6000-powered Energia del
Valle de Mexico (EVM I) powerplant
is conducive to a large amount of dust
during the dry season. In addition, a
new combined-cycle plant (EVM II) is
being built 300 meters from EVM I,
contributing still more dust as a con-
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4. Penetrations for the chiller’s cold-water coils, as installed (left), allowed
leakage of unfiltered air into the filter house. Expansion-joint-type covers were
installed to protect against this (right)
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The No. 1
Coalescer Media
Efﬁcient removal of droplets and dust
Durable even at high dust contents
Washable and reusable

The cost of implementing this filtration solution was $1000 for each of
the plant’s three turbines.
Installation and testing were conducted in May 2018. The 10-PPI filter
selected proved optimal for capturing
the 2- to 5-µm particles that dominate
in the inlet air at this location (Fig 2).
In addition to Poret’s favorable filtration characteristics, it is supplied on a
roll and easy to install (Fig 3).
Plus, it’s washable and reusable.
The washing interval at EVM I is five
months. Compressor offline washes
and prefilter blanket washes are done
at the same time to minimize the
impact on plant availability. Expected
lifetime of the filter blankets at EVM
is three years.
In addition to the foam filter, some
expansion-joint-type covers also were
installed to prevent unfiltered air from
entering the fine filters and to reduce
premature fouling of the compressor
(Fig 4). The unfiltered air had been
leaking into the filter house via the
penetrations provided for the chiller’s
cold-water coils.

Results. Installation of the filter blankets and pipe-joint covers was done
with in-house labor to minimize project
cost. The pressure drop of clean (new
or washed) foam filters is 0.28 in. H2O;
washing is done when the pressure
drop reaches 0.50 in. H2O. Note that
the very low pressure drop incurred
by the blanket filters does not significantly impact the total pressure drop
across the entire air filtration system;
hence, impact on electric production
www.emw.de
is minimal.
Whether your power plant is a peaker
The blanket filters enable the plant
or a base load station, we can upgrade
to achieve a nearly constant electriyour gas turbine‘s performance with
cal output throughout the year and a
expertly engineered systems made up
higher capacity factor than was posof our coalescers, pocket ﬁlters,
sible before their installation. More
ﬁlter cells, (H)EPA ﬁlters and other
specifically, the reconfigured air filtrahigh-performance components.
tion system (1) increased the interval
between compressor offline washes
from quarterly to semiannually, while
improving plant performance (table); (2)
(H)EPA Case Study
extended the life of the original prefilters from a nominal four months to one
year; and (3) enabled a doubling of the
replacement interval
level of filtration to improve the per2017 (before filter
2018 (after filter
for fine filters from
formance of the original filters.
implementation)
implementation)
one year to two.
Plant personnel contacted several
			Power		Power
Plant personnel
specialists in air filtration to advise
		
Capacity production, Capacity production,
predict a cost saving
on prefiltration options. Among them
Month
factor, %
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of about $800,000
was an inexpensive filter blanket,
May
89.1
65,639
94.1
69,290
(net present value)
which was installed. The Poret®
June
97.4
69,428
98.1
69,887
in prefilters and fine
polyurethane foam filter from EMW
July
79.5
58,568
94.6
69,655
filters over the next
has 10 pores per inch (PPI). It was
Aug
99.2
73,030
100
73,811
20 years because of
installed as a prefilter curtain, taking
Sept
66.7
47,569
94.4
67,268
the Poret blankets.
advantage of the mesh installed in
Oct
87.7
64,559
87.5
64,414
the weather hood of the filter house.
Nov
82.9
59,057
81.7
58,235
Project participant
Claimed advantages of polyurethane
Dec
59.8
44,027
66.7
49,161
Alonso Saldivar,
foam are its density, resistance to
Avg/total
82.8
481,877
89.6
521,721
O&M supervisor
compression, and difficulty to break.
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