3.1

Coun(1953)

(simulate)

(Commerical process)

(Semi-work unit)n

3.1.1

Hockenhull(1975)
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3.1.1.1 (Development unit)
tf
3.1.1.2 (Quantitative
data)
3.1.1.3 (Progress
investigations) (Commercial unit)
(Yields) " (Efficiency)
(Quality)
3.1.1.4
3.1.2
Hoog,Hawes Leendertse (1956)
2
3. 1.2.1

' (Pilot plant for

development)
3.1.2.2



%
(Model)

(Pilot plant for control)

(Variables)

3.2 '

(Lilly, 1983)
' (Flexible)
(Interconnecte)
(Substrate preparation) (Sterilization)
(Fermentation)
(Asepsis)

Barrer(1983)

(Extremely flexible)
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100

( Density of services

distribution) 4

Barrel

Hamilton,Schruben Montgomery (1986)

(Facility) (Scope)
(Mission)

Lundell Laiho (1976)

if  (Asepsis) fa (Sterility)w
(Cleaning capacity)

3.2.1 ! (Environmental factor)
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Pure water

Compressed air

Natural gas

Vacuum

Other gases

Cold water

Hot water

Laboratory waste

Barrer

(1983)

Biological contaminated waste

Steam

Chilled water

Chilled glycol

Electric power

120
208
208
240
240
480

V,l-phase
V,l-phase
V,3-phase
V,1-phase
V,3-phase
V,3-phase

Lahs

Yes
Yes
Yes
Yes
As neede
Yes
Yes
Yes
No
No
No
No

Yes
Yes
Yes
No
No
No

Pilot plant

Yes
Yes
As needed
Yes
As needed
Yes
Yes
Yes
Yes
Yes
As needed
As needed

Yes
Yes
Yes
Yes
Yes
As needed
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3.2.1.1

(Control system)

51

(Process environmental variable control)

3.2.1.2
3.2.1.2.1
3.2.1.2.2
approach)
'C'_%
3.2.2 (Size)

process data )

(Up stream)

$ (Sterility approach)

(Containment

(Well defined)

( Basic

(Down stream)
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(Working capacity)

3.2.2.1
(Biocatalyst)
3.2.2.2 (Feed stock)
3.2.2.3 (Scale-up capacity)
3.2.3 (Space)

( Environmental zone )
(Constrained)

3.2.4 (Safety)

(Health and
safety) (Risk

assessment)

RUSSEL (1983)
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(Chemical process industry)

(Metabolite)
(Potential risk)

(Seperation and purification step)

(Down stream)

3.2.5 (Corrosion and

contamination)

(Function)

3.2.5.1

3.2.5.2



Russel

High temperature
High pressure
Exothermic reaction
Flammable reaction
Use of solvents
Acid/Caustic hazard
Toxic chemicals
Carcinogens
Pathogenic organisms
Allergenic dusts
Dust explosions

Toxic Effluent disposal

(1983)

Biotechnology

Nil
Nil
Nil
Minor
Minor
Minor
Nil
Nil
Medium
Major
Major
Nil
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chemical

process industry

Major
Major
Major
Major
Major
Major
Major
Major
Nil
Medium
Major
Major
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(Direct heating)

3.2.6 (Instrumentation and

control)

(Variable)

(Range of monitoring)

3.2.1 (Simplicity
and flexibility)

3 (Categories)

3.2.7.1 (Essential equipment)



am

additions)

3.2.17.2

3.2.7.3

(Desirable features)

(Useful
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