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! Useful Energy from Biogas

Common Excuses
* Not enough biogas
 Cost too much
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Presentation Overview

Site Specific Conditions

e Technology Options
e Case Study Project Factors
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Selected Case Studies

Biogas source State Average Solution
cf/day
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Biogas Energy Products

e Electricity
e Hot Water or Steam
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Which Technologies Fit o

. Your Plant?

Smallest size Minimum Biogas
(kW) Required (cf/day)

Combined cycle turbines 1000 >500,000

Gas turbine S0l0eelel | ~ 50 mgd

Technology
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Case 1: Food Plant (CA) B==E

——ELEC week of Oct 6 —— ELEC week of Nov 10
—— GAS week of Oct 6 —— GAS week of Nov 10
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Case 1: Food Plant (CA) B==E
| Modular Design

—ELEC week of Oct6 ——ELEC week of Nov 10 ——Max Biogas
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Case 1: Food Plant (CA)
!} Technology Summary

Boilers Fuel Cell Engines M-turbine

Existing 1x1.2 MW 2x 350kW 3x 250 kW
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Case 1: Food Plant (CA) E&=

| Economic Summar

Boilers Fuel Cell E:ngines M-turbine

Net Capital $75,000 $3.37 M $2.35M $2.91 M
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Case 1: Food Plant (CA) E&=

| Financial Incentives

Eligible programs for 1.2 MW fuel cell

o State: Self Generation Incentive Program
($4.5M maximum)
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Project Driver:
| Financial Incentives

* Federal Programs
— Renewable Energy Production Incentive
— Renewable Electricity Production Tax Credit
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Case 2: Sewage Plant (PA)ES=

Sample Electric Profile

— Actual Usage — Max Biogas
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Case 2: Sewage Plant (PA)E2ZE
| Sample Thermal Profile

—— Actual Thermal - Cogen Thermal
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Case 2: Sewage Plant (PA) =&
£~ Influence of Utility Rates _

Average bill rate is $0.07/kWh, but Tariff rates:

Block of Electricity Cost per kWh
15t Block $0.08/kWh
2nd Block $0.05/kWh

3'd Block $0.03/kWh
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Plpelme Qua“ty Pressure Swing Total Pretreated
Gas Recovery Adsorption (PSA) IEEEECREEE

Schematic = 325,760 MMBTU/yr

83%
Purified

5% flare

- constant burn .

22%

total flared
by

L P v [ ouw [
boiler fuel heat efficiency
recovered loss
5% 16% Plant Thermal
efficiency  boiler heat Demand
loss recovered 7 262 MMRTI I
57%

remaining sold
185.100 MMBTUs/vr
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Case 2: Sewage Plant (PA) ===

I Project Summar

1.4 million cf/day biogas, currently 57% flared
Cogen potential of AMW+

Best option: scrub to pipeline quality gas

In preconstruction/ design phase
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Project Driver:
I Utilities and Tariffs

Utility structure — more than average $/kWh
Time of use — peak hours, summer

Ratchet charge

Multiple accounts/meters
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Case 3: Food Plant (NH) &=

| Facility Challenges

« WW facility separate from food plant, with
different utility meters and rates

e 60,000 cf/day biogas average
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Case 3: Food Plant (NH)
!}Gas Utilities Summary
Food Plant WWTF units
August October August October

Average daily

purchase 111 6 MMBTU

157 1
e e

- Boiler Fuel | 33 MMBTU | 47 MMBTU
]
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Case 3: Food Plant (NH) ==

| Electric Utilities Summar

Food Plant WWTF Units

meter 1 Meter 2
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Case 3. Food Plant (NH) &&=

I Solution Summar

 Influent/effluent HEX reduces WW facility
thermal energy needs by 60-75%

— Purchase natural gas for remainder
. Send all blogas to gas engine to produce
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Project Driver:
| Combination of Solutions

* Improve process energy efficiency
* Redirecting biogas to maximize usability
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Biogas Treatment

1. Entrained Water
2. H,S
3. Water Vapor
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Biogas Treatment
| Hydrogen Sulfide

e Forms sulfuric acid - Corrosive to prime
movers, piping, Compressors, etc.

e Combustion forms sulfur oxides
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BIOgaS Treatment YSTEMS
| Hydrogen Sulfide — Removal Methods

 Iron salts dosing/ digester operation
 Media based adsorption
e Liquid Absorption: water and caustic
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Biogas Treatment
I Siloxanes

* In consumer products, volatize in biogas

e Combustion product (silicon dioxide) Is
abrasive damaging to prime movers
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Biogas Treatment
| Carbon Dioxide

* Generally not harmful for energy recovery

 Remove If high content (>40%),
compressed, or required for special use
eg. pipeline gas, food grade CO2
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Economies of Scale

 Prime mover and Biogas Treatment
Technologies don’t scale down well

GovEnergy

‘Q www.govenergy.gov



RINCETON
ENERGY
YSTEMS

e Biogas Energy Use - Site Specific Conditions

e Technology Choice, Size, Configuration
— Biogas Production Rate
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There are Alternatives
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Thank You

Vicky Wong
Project Engineer
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