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Mueller® Avalanche® Thermal Energy Storage Systems
for Gas Turbine Inlet Air Cooling

Gas Turbine Inlet Air Cooling

Degradation of gas turbdine cofput posser with thes rise in ambient
abf tempersture poses 4 serious problem durng the summer whisn
demand for terbane ourpat is an s highess. Additonalby, gas
tuirhines bose capacity over their lifeime dee 1o degradation,
Thess factors are § Magr canoermn for electrical wlilitie

Gias urbines ane constant volwme machines and thedr cutput
depends on the muss Mow of air heough dee udine. As amibbsent
air femperiure: rises, wir density decresgses, which in um reclacig
the rmass Aow through the turbine and decreases the penerating
capacity and efficiency of the wishine. Cooling inbet air increases
the pir muss Mo throagh the herbine, incressing widhine ourpur,

reducing heat rate, and improving efficiency.

The Mueller Avalanche thermal energy siorapge system cools inlet
wir and enbunces wrbine copacity. Typically, the Avalanche system

B |::||1|.'r.|1|;'|;| chiring ||l:'|"-p¢':4.k hianrs amed the sored jce is wsed
cool inbet air during on-peak hours. [t §s easy 1w install an
Avalanche system since it is not an invegral pan of the gas mrbine,
rraking it ideal For wse either with new wrhines or for recrofitting
L-':;ixl'ing installations, The Avalanche system i E‘Hr!t'i'i.illl'!.' beerieficial
for peaking gas mrbine plants that have shom on-peak perods

Typical Aero-Derivative Gas Turbine Performance
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Advantages of Avalanche Gas Turbine Inlet Air Cooling System

Inereased Turbine Capacity
Avalanche gas tudsine inlel air-cooling systems can cool
inlel air 3 42°F ancl incresse werbine -:'i|'|'|:|-:'i|::r' by Lapy foy R

Reduced Cost and Quick Installation

Awalanche gas tarbdne inlet air-coaling sysiems nol only oos
less than new gas furhines—=they can also be i|'|'||'||_{"|'|1|.,‘|'||_"l.‘|;!
quicker than new turbines, bpleally within & 1o 12 months,

Reduced Refrigeration Capacity

Avalanche TES systems regueire redheced refrigeration
capacity companed o dirgot refrigeration systems that ane
otched o the mstanmmeous load.

Reduced Auxiliary Power Consumption

Unlike direct refrigeration systems that operte during on-
preak hours, Avalanche TES systems operte during aff-peak
hiowers and avoid puxilinry poower penalty on plant cugpat
during on-peak hours,

Eliminates Refrigerant Leakoge inte Turbine Inlet

Unlike chirect refrigeration systems that use refrigenint coils

foor coaling turbdne indet aly, the Avalanche system uses
water coils. This eliminates the risk of refrigennt keaking
into the gas turbhine,

Lowar Inlet Air Temperotures

lie= TES sy=tems peovicle 33°F-35F water 10 the inlal air
cosling coils, resulting in 42°F air temperature off the
cooling colls,

For chilled water storyge systerms, water supply rempeniiure
tor the: indet coils is higher, resulting in higher turbine inlet
air temperamnes and kower power output,

Fiw evaposative cooled systems the inlet air tempenaiure is
limitescd to within 2°F-4°F of the wet bulb temperatone. This
resulis n higher inlet alr temperauses and a smaller
enhancement of rbine ourpat,

Smaller Tank Size

Compared to chilled water storage systems, Avalanche TES
aysrems regquire one-fifth the storege volume due 1o the
higrhier |atent heat capacity of jce.

Avalanche Gas Turbine Inlet Air Cooling System Description

& The Avalanche evaporator s mounted on top of the ioe
storage tank and produces oo during off-peak hours by
Freezing water pamped (rom the stomge snk o e
Avulunche evaporator,

A loe Is discharged from the evaporatos and stored 1o the
arorage tank.

A Chilled water is pumped from the storage tank to cooling
codls bocated at the inlet to the wrbine providing desired
coaling of the werbine inlet air.

A Warm water is retummed from the cooling colls to the tank
via spray nogEles located ar the wop of the ank and is
sprayed evenly on the ioe 1o assure an even ioe melr,

System Schematic




MUELLER" AVALAMCHE

GAS TURBINE IMLET AIR COOLIMNG APPLICATICNS

LINCOLN ELECTRIC SYSTEMS

Linwcodn, Nebrska

Project Description:
Six Mueller Avalanche evaponors fear gas thine mlet cooling application
serving two 67 MW shines Cat 92°F inlet aird

Project Scope:

Inzralled six Mueller Avalanche evaposaiors for inbet -'.'l.:i.'llln,!.'.
F-milleon gallon ke sorage ank

165,000 RT-HR capaciry

10,000 BT GTIC air coonbing coil load (e furbines)

Met doe-making capacity 128,000 ks, per hour

wWieekly cyvche wotal koad shift strategy

Kefrigermt: amrmond (R-717)

Fully auromeated, wnmanned TES mnstalbaclon

L o

Project Benefits:
& Inecreassed gas nirbine capaciey by 14 MW Ceach urbine) wing imlet ais
cooding at 42°F

TEXACO COGENERATION COMPANY

San Ramon. California

Project Description:
One Mueller Avalanche evaporas for gas turkine inlet cooding wpplication

an 4 31 MW turhine Cat 93°F inler airk.

Project Scope:

Irstilbe] one Muoeller Avalanche evaporitor for inlet coofing
553,000 smilbon ice somge @ak

14,800 BT-HE capacity

1,345 BT GTIC alr coolimg ool oad

Met jce-making capacity 51,500 Ths, per hour

Weekly ovele total load shift stranegy

Refrigerant: ammonin (R-717)

Fully autmaned, unmanned TES installation

L o

Project Benefits:
& Incoeased the gas turhine capacity by 7 MW wsing tnler abr cooling
at 42F
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