advanced cleaning processes.

fmendly service. .
unparalieled expertise.




£\ AsTRO PAK Pre-Operation Cleaning and Preparation

> On-Site Processing > Shop Processing of
> Specification Verification Components
> 9 facilities in U.S. > Quick Turnaround
> Fabrication and Installation > Large equipment handling
strategies capability
> Experience iﬂ Particle Counts and
| r Non-Volatile Residue
Testing
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£\ AsTRO PAK Systems Requiring Cleaning

> Gas: Oxygen, Ozone, Ammonia > Critical System Preparation
gas, Natural gas,

> Qualified Subcontractor for
> Fuel: Diesel, Fuel oil, Methanaol, component and system cleaning

> Water: DI, Potable, Cooling, > Certification and Verification
Evaporator, Heating, 1

> Power: Hydraulic O‘F Lube Odbif"




@ ASTRO PAK

Definitions

* Chemical treatment designed to enhance
removal of iron and oxidation of the su

* Removal of scale or metal oxides from
associated with metal loss or changeir

* Surfacediscoloration and oxide depos
* Passive film degrades and a loss of me
degradation.

# Wi
Chemical * Cleaning of product contaminationor
Cleaning from process surfaces W|th chem; :




£\ AsTRO PAK Critical Gas & Fluid Specifications

> Oxygen Certification to CGA G-4.1,G-3.4, G-34, ASTM G-93; Meet Residue
limits, Dew Point, Cleaning Methods

> Passivation to ASTM A967

> Pickling to ASTM A380 for stainless steel and SCPC — SP8 for carbon
steel.

> Pipeline Pigging for fuel lines, potable and fire suppression lines to inspect
and dimension

> Analytical Testing to meet ASTM F@?’“‘IZ F=331, IEST 1246D

> Oil Flushing to meet ISO 4406, NA‘§€11638 SAE 598
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£\ AsTRO PAK Inspection Techniques

> Visual inspection criteria for removal of oxides and organic contamination

> Solvent sampling to meet 1.0 to 20 mg/sq. ft. of organic contamination on
the surface

> Particulate analysis of fluids contained within the system to meet SAE
requirements

> Passivation guidelines for stainless steel are reviewed in ASTM A380 and
A967




L\ AsTRO PAK Tests for Cleanliness

> Visual inspection

> Wipe test

> UV light

> Water break-free surface
> Solvent extraction - NVR
> Particle counting

> Record keeping




£\ AsTRO PAK Shop Services

> Chemical Cleaning of Components > Batch tank Process handling
> Verification of Cleanliness > Flow-through cleaning

> Laboratory testing of Samples > Specification and QC testing
> Process Development > Clean room packaging




y: | Pharmaceutical or Biotech, Food and
A ASTRO PAK
Beverage

SYSTEMS CLEANED AND PASSIVATED:

> Water For Injection
> Purified Water

> Clean Steam

> USP and DI Water
> Product Piping

> Fermentation

> CIP/SIP........




£\ AsTRO PAK Process Technologies

> Chemical Cleaning

> Passivation

> Gas (Oxygen) Cleaning
> High Velocity Flushing
> Hydrostatic Testing

> Pipeline Pigging

L’;‘ gore-hs,

> Carbon Steel

> Aluminum

> Copper

> Stainless Steel

> CRM (Corrosion resistant materials)




L\ AsTRO PAK Process Considerations

> Safety Concerns

> Environmental Impact

> Inspection Methods

> Fluid, Gas and Surface Testing

> Component Packaging and Labeling

> Engineering Requiremsfs
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L\ ASTRO PAK Process Methods

> Chemical Cleaning: > Mechanical Cleaning:
> Solvent washing > Pigging Process
> Alkaline cleaning > High Velocity Oil Flushing
> Acid cleaning > Gas Purging / Drying
> Surfactant Water Washing > Steam Blowing




Stainless Steel Welding and

O ‘
ASTRO PAK Fabrication Effects

> Corrosion resistance of surface degraded
by grinding, welding and mechanical
polishing

> Welding damages passive layer

> Oxidation of active surfaces ﬁjgen
iron oxide particles |




Stainless Steel Cleaning and

L\ ASTRO PAK

Passivation Benefits

> Chemical cleaning and flushing removes particulate and oxide
contamination and organic films

> Eliminates potential oxidation of contaminants within distribution
system

> Clean systems maintain product purity

> Reduction of oxide particul neration
See: EFFICACY OF PASSIVATION%ESEN TION




£\ AsTRO PAK Fittings and Weld Connections

> Butt Welds — Smoothest transition

> Flanges — Easy Maintenance, accessibility

> Socket Welds — Creates particle entrapment areas
> Threaded Connections — Particle entrapment







