Biogas — An Industrial
perspective

BDleX» BDI Bio

The stages of a typical Biogas
project
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First contact with customer

- Potential customer announces interest
- Inquiry via telephone or e-Mail
- Contact on trade fare

- First contact to sales department

- Fill in special biogas project questionnaire to gather required information for
plant design

» Feedstock types and quantities

Feedstock properties

Available construction area

Desired type of energy conversion (CHP, Biomethane upgrading, ...)
Digestate utilization
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Budget offer

Budged offer is based on:
« Data from tender or questionnaire and first meeting with customer

The budget offer consists of

+ A preliminary process concept

+ A preliminary mass and energy balance
» An example layout

+ A standard project schedule

A cost estimation

=>Basis for a further discussion and vendor pre selection

If required an authority engineering contract is set up for gathering the permits
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Detail offer (fixed price offer)

The detail offer is based on:
* Detailed information from the customer and the permitting documents

The detail offer consists of

« Afinal process concept

« Afinal mass and energy balance
+ An final layout

* A specific project schedule

* Defined main equipment

» Scope of supply definition

+ Basic economic calculation

« Afixed price

* Desired result of detail offer is a signed contract for building the plant
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Basic / Detail engineering
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Basic engineering

- Specification of all equipment (datasheets)

- Drawing of PID (piping and instrumentation diagram)

- Preparation of tender documents

- Purchase of equipment with long delivery time (e.g. CHP)

- Inquiry of planning documents (dimension sheets, plans, electrical data, ...)

- Verification with permitting and contract requirements
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PID — Piping and instrumentation
diagram
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Data sheet

Vessel
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Detail engineering

- Detailed electrical planning
- Wiring diagrams
- Instruments

- Detailed piping planning
- 3D planning
- Isometric drawings
- Partlists

- development of a description for the process control system
- PLC description
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Piping - Planing

Materiallist

Navis Works 3D Model
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Piping — Isometric drawing
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Purchasing of equipment
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Example purchase of agitator

OFFER FROM FINAL CHOSEN SUPPLIER

Mechanical Data: Approved by BDI | I Operating Data: Approved by BDI

APPROVED FOR
PURCHASING|

nnnnnnnnnnnnn
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Example purchase of agitator

Motor data sheet Information to BDI

Dimension sheet
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Construction works (Civil Works)
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Construction works (Civil Works)

- Clearing the site
- Earthwork
- Groundwork
- Piping ditches
- construction of foundations

- construction of process buildings

- construction of tanks (in case of concrete tanks building phase starts earlier)
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Construction works
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Equipment Installation

- Pipe work

- Equipment installation
- Pumps
- Tanks
- Heat exchangers
- Instruments
- Agitators

- Electrical installation
- Wiring
- Cabinets
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Pipe installation
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Agitator installation
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Intallation of gas holder
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Insulation works

CHP installation
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Cold commissioning
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Cold commissioning

Testing of mechanical and electrical functionality after electrical and mechanical
completion (PID Check, pressure testing, leak tests, ...)

external
- FAT-Test (Factory acceptance test) for PCS

On site

- Installation of PCS

- Signal check

- Rotation direction check
- Test of automatic valves
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Hot (biological) commissioning
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Hot (biological) commissioning

Start up of biogas plant

- Filling with inoculum
- Heating up inoculum

- Start feeding substrate

- Displacement of explosive atmosphere from fermenter

- Commissioning of emergency flare

- Commissioning of gas treatment (e.g. external desulfurization)

- Commissioning of CHP or gas utilisation unit

- Increasing biological activity to design performance
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Filling and heating up inoculum

- Filling the digester with a sufficient ] HOTMOBIL~=3

quantity of inoclulum

- Inoculum should be adapted to

process conditions and feedstock

- Heating up the inoculum (external

heat source is required)

- Quality check of inoculum

(impurities, chemical parameters, ...
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Feeding plan
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Commisioning emergency flare
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Performance Test / Plant hand over
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Performance Test / Plant hand over

- Hand over conditions for the biogas plant are defined in the contract

- Usually the functionality and capacity of the plant has to proven by the plant

manufacturer in a performance test

- Parameters of performance test are defined in the contract
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After Sales Support

- After hand over of the plant to the customer the warrenty period starts

- During this period the After Sales department takes care about guarantee
items

- Furthermore the After Sales department provides services like:
- Spare parts
- Maintenance
- Repair works (out of guarantee)
- Hotline services
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Reinhold Waltenberger / reinhold.waltenberger@bdi-bioenergy.com
BDI-Bioenergy International AG/ Parkring 18 / A-8074 Grambach / Austria
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