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JPL Cleanroom Practices

Jet Propulsion Laboratory

A Has over 100 cleanrooms
A Varies from ISO 1to ISO 8.5
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Some are for research

DARE MIGHTY. _..snig

f—

Others are for
spacecraft and
Instrument assembly

Making uniform Contamination Control (CC)
requirements complex and difficult
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Some spacecratft Others will explore bodies that
slated to study the have the possibility of
Earth | harboring alien life

With varying CC requirements, and additional
Planetary Protection (PP) requirements for

some
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Technical Faclilities Management (TFM)

A Team of scientists, engineers,
technicians and administrative staff

A Provide cleanroom cleaning,
certification, garment service,
disposable garments (shoe covers,
gloves, etc.), new cleanroom design
and construction consulting to
Facilities, and more

A Collaborate with process CC
engineers, PP scientists, missions
and cleanroom managers and users
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Training and expertise

A TFM:
A I SO 14644, | EST
A PP:

A Biological contamination control

A JPL cleanroom managers, users
A Cleanroom Fundamentals
A Electrostatic discharge (ESD)

A Mission specific biological training
A ATLO specific training (e.g. MSL, InSight)
A Tailored, site specific training (e.g. Mars 2020 avionics)
A Launch Operations training for project supporting personnel

(e.g. InSight)
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AWe are Iin this togethero

A Training includes protocols for users
A Know who to ask
A Is a given material ok in the cleanroom?| ==
A Teamlng D. ’l"alkslm\lv Maintain deliberate actions and behavior
In-class training is complete,
now what? TSI
A Allowed items
A Poster, list or pictorial
A Lockers, hangers, etc.
A Commonly discouraged activities
A Poster, list or piCtoriaI @ Jet Propulsion Laboratory
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Communication Flow

A Communication - project to facility engineers.
A PP and CC engineering key.

A Planning, development and implementation.

A Timely communication of performance results for any
adjustment.

A Establishing cleanroom working group.
A Reporting activities daily.
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Enhanced Cleanroom Protocols and
Procedures

A Biologically sensitive missions:

A CC, PP and TFM work concert, leading to:

A Increased gowning protocols (e.g. full bunny suits
and surgical masks required for ISO 8
processing.

A Increased cleaning protocols (e.g. RO water,
frequent changing of mop heads, proper wiping
technique training).

A Tighter controls in gowning room flow (e.g.
gowning room personnel ingress).
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General Facility Considerations

Anteroom / Garment Prep

Garmenting

Processing of Hardware

Biological Performance

ISO Class Assembly
Bioburden Control Area
Utilization of Sporicide
ESD-like shoe covers
Hairnet

Face Masks

Surgical Face Masks
Street Clothes Allowed
Cleanroom Underwear
Personal Electronics Allowed
Personal Hygiene Plans
Medical Screening
Smocks

Full Bunny Suits

Show Covers

Gloves

Taped Gloves

Solvent Cleaning
Sterilized Tooling

Average Spores m/2 on hardware surface

Non Bioburden
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Cleanroom Gowning Process — Full Suit

Cleanroom set-up

A Gowning room:

Shoe cleaners

Tack-mats

Defined dirty and clean sides
Gowning & de-gowning instructions
Cleaning supplies for small items

A Airlock

A Defined dirty and clean sides
A Cleaning supplies

A Air shower
A Number of people allowed

To o To To I
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Cleanroom monitoring

A Certification

A Cleanrooms
A Cleanroom HEPA vacuum

| Temperature Humidity
cleaners
A Frequency
A Remote Continuous air‘borne Cleanroom Class Pressure Diff
particulate, temperature, relative i i
. . . . . unaay, Il
humldlty and dlﬁerentlal pressure Questions or concerns? Call Taguhi Arekelian ext. 4-1997 y p
monitoring — —
A Reduced frequency of
certification

A Reporting to customers
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Cleanroom monitoring

A Certification
A Cleanrooms

A Cleanroom HEPA
vacuum cleaners

A Frequency

A Remote continuous airborne
particulate, temperature,
relative humidity and
differential pressure
monitoring

A Reduced frequency of
certification

A Reporting to customers
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