Craig Hustwit
Edd Bills
Chuck White
National Energy Technology Laboratory




Overview

WWITP Digester Gas?

/TP Gas to Power

August 8-11, 2004 www.energy2004.ee.doe.gov



gg}};@ Wastewater Treatment Plant

Point Loma Wastewater
Treatment Plant Process

Biosolids go to,
Metro'Biosolids
Center

www.energy2004.ee.doe.gov




=

- 2004

Wastewater Treatment Process

e )"

“*Prell

August 8-11, 2004

Inary Treatment
Treatment

ary Treatment
reatment
Thickening

e Dewatering

jestion and Stabilization

www.energy2004.ee.doe.gov



—~~=2004

Zrizggy  Anaerobic Digestion

s Sludge & resident anaerobic bacteria pumped
iNfo Iaige covered tank, anaerobic conditions

yfure 90 - 95 °F, pH circum-neutral

Jtant and scum periodically refurned to
INng of the treatment process

ldge allowed to sif for 1 — 3 months
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Zrzggy  Anaerobic Digester

Vented
Gas

Head Space

=) Retreated

Sludge Out

Sludge Bed

Make-up Heat when needed
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Zrizggy  Anaerobic Digestion

» Corrosive properties
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Ene ', Anaerobic Digestion

Temperature ?5 - 98 °F
6.7-7.8
tion 7-10 ft3/lb volatile solids
osition 64% CH,, 35% CO,,
trace HyS
g value 600 Btu/fts
time 30 — 90 days
al fank diameter 20— 115 ft
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Zri-agy  Digester Gas to Power

lflute for natural gas
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Zrizggy  Reciprocating Engines

s Most'eommon choice for DG applications
pacity range (1kw — 6 MW]

ge of fuels (liquid and gaseous)
ates fromn under 5,000 scf/day

utilize low BTU gas — some models as low
3s 300 Btu/scf
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Zrizggy  Reciprocating Engines

*» Proven and reliable technology
»o In the 200 ppm range

more emissions problems than other types
ent butf cleanup is understood

M exhaust can be used to heat digester

est capital cost at 300 — 500 S/kW
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peratures from — 20 to 50 °C
rates from 10,000 — 40,000 scf/day

ome models tolerate high levels (7%) H,S
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M exhaust can be used to heat digester

Microturbines

< 9 ppm — most models)

N dir bearings having only one moving part
al shaft with turbine) — less maintenance
procating engines

,000 -1,500 S$/kw

arge plants good strateqgy 1o use recips for bulk of
ower and use microfurbines for peaking power
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&M costs — N0 moving parts

capital cost > 2,000 S/kKW
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Point Lomad

p to 240 MGD
' procating engine generators — 4.5 MWe
eaf — heats digesters

2| recip. engine generator — 1.2 MWe

ved $3 million energy costs
sold S1.4 million to grid
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% Uses A Binax scrublber to remove CO,, H,S and
Siloxa

South Treatment Plant

| o) 3.5 MWe Solar furbine/generators (under
jon

learned: removing the CO, from digester gas
ensive
3efter to utilize lower Btu gas

> Occasionally has been cheaper to flare than to run the
scrubber
August 8-11, 2004 www.energy2004.ee.doe.gov



August 8-11, 2004

e in 1 MWe molten carbonate FuelCell
fuel cell

ith CO, is preferred

y removed with SulfaTreat
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25257 West Point Treatment Plant

IGD, 1.4 mmscfd digester gas

113 MWe recip. engine generators

heats LP boilers producing
for digesters

Jines have modified carburetors 1o
Se lower Btu gas
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Zri-agy  Digester Gas to Power

«*Other Issues to Consider:

yulations & Environment

ontracts
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Natural Gas Prices

Ene )’

Natural Gas Price ﬁ
<6.00

6.00 - 7.00 "
— Y.
7.01 - 8.00 5
8.01-9.00 o
_ | 9.01-10.00
| 10.01 - 11.00

B 11.01-12.00
| B

ugust 8-11, 2004
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Electricity Price
< 5.50

5.50-6.00

6.01-6.50
6.51-7.00

| 7.01-7.50
7.51-8.00

B s.01-10.00
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of gas condifioning (i.e. compressing,

special adaptafion fo comlustors or
engines
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 IN-depth economic comparison to
INng fuel and/or energy sources

ollity fluctuates during the year

ating factor: digester gas can e burned
ombinatfion with natural gas, landfill gas,
Jnd ofher organic waste materials
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ore ufility company incentives for use of
2en and/or renewable fuel sources to
generate power
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der value to customer of protection
grid outages and volatility of
peting fuel costs

-Consider any potential O&M Savings
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Zrizpgy  Successful Approaches

*» Use digester gas in combination with other
‘available renewable resources

e as much electricity (or heat) as you
> what you can af the facillity, sell the

using digester gas and ofher renewables
generafe electricity, capture and use
Jrocess heat, i.e. CHP
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Energy Management Program

jomass and Alternative Methane Fuels (BAMF) Super

ce of Wastewater Management (OWM) for generall
afion, laws and regulations, permitting and location
or WWTPs

0://Wwww.epda.gov/owm

/ater Environment Federation (WEF), the natfional WWIP trade
association

e hitp://www.wef.org
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Digester Gas to Power

ined contracting vehicle for federal facilities to ufilize
gas (and other fuels)

g alfernative to Congressional appropriations
and experienced technical core feam

formation available from:
I[ETL booth

FEMP booth

* Workshop "BAMF Baseball”
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Zrizpgy  Conclusion

*» Use of digester gas in generating electricity
and/or steam can be an atiractive approach
ially when used in combination with
lonal or other renewable fuels

e information contact:
opher Abbuenl

onal Program Representative
5-656-6995
christopher.abbuehl@ee.doe.gov
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