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sentation Outline

Fe cnnology and relzaied
operailonzl issues

Recover]ng arc utlizing neat

Malntenance and digester
Jas cleznup
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Cogeneration Tecnnologies

Fecloroceaiing engines (=250 W)
Micro turpines (30 10 250 kW)
Gas Turoines (3000 ©yY)

Fuel Cells (dernonsiraiion
only on DG)

Strling Engines
12w tecnrnology,

5 W wiin 250 1<\
In near fuilre)
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Reclprocating Engines

° Prover iecnnology
for using digester gas

o Strict alr perrmit regulations

o TWo rmenufaciurer's car
rmeet current regulations



Recloprocalilng Engines (cont,)

° S]Joxmng ISz Issue,
increases O&M significarily

° FHequlres <1 psifuel pressure
Witr low pressure f uel sysierrs

° Fligner mainienarce



Micro Turolnes

o Easy 1o permit (low ernissions)

° Only two manufacilrer's
wiin DG experience (limiied)

° Lower efficiercy
theain engines

°
fu

5 > 50 psl
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Gas Turolnes

o Sirict Alr permit regulations

o | imited manufac lrers
Wiir experierice or DG
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° Siloxanes and
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Gas Turnines (cont.)

o Cornpeililve only
for larger insiallaiions

° Low effic ]ency
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o Demonsirailon only on DG
(Poriland, OF, Renton, WA,
and Yonrers, NY)

° Hequlres exirermne fuel
conditloning to rermove
all contarninants

° rligner caplial cost
ancd mainiensance cosi



Stirling Engines

o New tecnnology

° \Very prormising on DG
since exiernal compustior

o \ery tolerani to
contarninants

° Very good emissions
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40% CO,,

50% Crl,
Water vapor (saturaied)

Trace levels of contarninents
inclucing rl,5 and siloxanes,
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grease, diri, eic.
Typlcally gernerated at 8-12
Incries w.c.
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Contaminants of Concern

U

° i,
o Slloxarne

° Water
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Typically oresent at levels
LIFIEr

of > 2000 porny if

FOrrns witr waiter vaipor (0ot
In tne gas and in the cormpustiorn
procucts) to forrmn r,50,

/

Most alr distric
In sorne way,
nave leyals <
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Treaiment Optlons

° [ron sponge (adsorpiiorn)

o Ferric or Ferrous Cnlorice
Inio orocess



lron sponge

o Compusiiple



Ferric or Ferrous
-

-

Cnloride Addition

| | storage/nancdling/
cdelivery - very corrosive



Slloxane

° Several Silocon cornpounds

o Derlved frorm several cormrmnon
nousenold oroducis (sharmpoos, eic.)



Siloxane Treaiment Optlons

o Adsorption (paiented product)

° Fernove waier frorm gas
(refrigerant gas drying)

° Sornetimes ooin are reculired
clue to quarnity In gas



Slloxane Removal O&M Issues

» Cosily media to replace

° Enerygy cosis for drying



Recovering and Utllizing rleat

o Jacret, exnausi and lupe oll neat recovery
— Must cool luoe oll and jacket waier

— Exnalsineai - recover only If rieeded
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o Utllizing recovered 1
leat di
— Bullding neating ancd cooling

— Sludge drying
— Organic raniine cycle for additionzl power
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Recovering and Utllizing rleat cont,)

° Type of neat excnangers
to rninirnize plugging

o Crernlcal treatmert
of not waeter to rminimize corrosiorn



)11
and rleat rié *overy sysitem

Lube O] Lube O] JW, J.W, Exhaust Bypass
Valve

From Engine  to Engine From Engine  To Engine Frorm Engine

Pripelfy FLE

[EUE@NNEES Jackem\Water == Exiiatisi =R
\ e

rec

rlot Waier
to Digesters

culation

r
Pump No.3
Waiter

Cold Water
From Digesters




Operatlng in Parallel wiin Utility

o Ogerate In parallel tu Increase
Ltllzatlorn

° |rnport/export agreernent witn Utility
for ease of operailon vs reverse
oower relay

(\r

° St ganO/ oower during uillity outages
o Imorove relizapility

/

° Regular orevernizilve rmalnienance



Otner Tips for Improved Operatiorn

o Regular periodic oll testing

° Avold oversizing Coger

o Criecy and rnealntaln weaier cnermisiry
o Drair water frorn DG sysierr

° Periodic IH/ necr riesl palarce



surnrriary

» Design facllity considering operatior
ancd rnalnienance 1ssues

t olanis

° Need groper desigrn for engine
cooling/neat recovery sysierr



SUMmMery (cont.)

(

o Pay atiention o elecirical

° Pre /enrgluve rainienszrnce
2l ey elermerni

° Good money making projecis
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