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SPECIALIZED MAINTENANCE

Cleaning the Cleanroom

By Raven Krarr

ithin the conceptual stages and even in the

design stages of building a cleanroom, a

major support team is often neglected. This
is not done on purpose; but from past experience, it
is too often assumed that maintenance and other
support functions will appear as needed, perform
their tasks in the usual manner with little or no
impact on the process and production schedules,
and then disappear again. Not so.

Cleanroom maintenance begins at the design and
planning stages of the cleanroom — if at all possible.
Admittedly, this is an enviable position for those
building a cleanroom. The design team should
consist of the designer, the cleanroom manager and
the maintenance department,

MAINTENANCE-FRIENDLY DESIGN

The maintenance department’s function within this
design/build team is to head off any design or
operational considerations that would have a nega-
tive impact on the serviceability of any equipment
dedicated to the cleanroom or the cleanroom itself.
For instance, maintenance should ask:

e How accessible for serviceability is the equip-
ment within the confines of the cleanroom?

o Are facilities made available within the confines
()f thc clcanroorn space f()l' proper c]canr()()m
cleaning equipment? What about dedicated tools
that will stay within the cleanroom space?

® Isall monitoring equipment placed in a conspicu-
ous place so that facilities department personnel
can take and log periodic readings?

e s all the monitoring equipment serviceable from
outside the cleanroom? For example, if there are
a lot of mangehelic gages mounted with only the
face showing, how does maintenance department
personnel calibrate the gage, if required?

® Are the service chases unobstrucred for better
servicing of equipment or will this be another
storage area for contaminant-generating materi-
als? ' )

o If fan-powered HEPA filter modules are to be
utilized, it is advisable to discuss how to change
the pre-filters without violating the ceiling integ-
rity along with relocating the speed controllers in
a more accessible location.

o Ifthe cleanroom will have a raised-floor applica-
tion with utilities within this cavity, make sure
that the shut-off valves and electrical disconnects
are accessible for any emergency situations as
well as good maintenance protocol. In some
cases, it is better to have remote controls for
valves that are in remote or extremely difficult to
reach places, Be sure that all hazardous marerial
lines have visible lock-out methods with a log for
all to sign who are part of this lock-out proce-
dure.

Most sub-floor cavities within a raised-floor
application are not designed to accommodate
cleaning activities, however, this must be raken
into consideration in the design stages along with
all piping, electrical and other services that will
be located within this cavity as well as ports for
the in-house vacuum system.

® Are all air handling units serviceable without
violating the integrity of the cleanroom? Where
will the shut off valves be located for all piping?
Once the cleanroom is in an operational mode,

there should be a routine monitoring and logging

program instituted on a regular frequency. The rea-
soning behind this program is that no cleanroom, or

for that matter any facility, goes out of spec all of a

sudden —except, possibly, because of a broken drive

belt or busted water line which no one can predict.

DAILY MONITORING AND LOGGING

It is imperative that the monitoring of the
cleanroom’s integrity — as far as the seating of doors,
panel seals, construction joints, pipe chases, air lines
and pass-throughs and any other penetrartions in the
walls, ceiling and floors - be checked and logged pe-

‘riodically in order to maintain the cleanroom as it

was intended originally.
Daily monitoring should focus on the pressure

differentials of:

o HEPA filters (using a few, in strategic locations as
typical)

® Pre-filters (this can be accomplished on a 30-day
cycle as well)

® Differentials between rooms:
Class 1 cleanroom to Class 10 cleanroom
Class 10 cleanroom to Class 100 cleanroom
Class 100 cleanroom to Class 1,000 cleanroom
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Class 1,000 cleanroom to

The maintenance department’s

cal and architectural integrity,

Class 10,000 cleanroom
Class 10,000 cleanroom to

function within the design/build

considerations now have to be
addressed on the daily mainte-

Class 100,000 cleanroom
Class 100,000 cleanroom to

team is to head off any design or

nance of the room itself.

gowning area mﬁ%ﬂ SUPPLIES AND
Gowni rea to plant am- ] : :
oy operational considerations that  Cleaning Detergents:
All cleaning detergents should
WEEKLY MONITORING AND H ; be free of sodium, ammonia,
LOGGING wouid bave & negatﬁ.)e zmpa‘:t ae chlorides, potassium metals or

As part of a weekly monitoring
and logging program, check the

equipment serviceability.

any hazardous chemicals. In
addition, they should be biode-

condition of all point-of-use fil-
ters on all air guns. Check the
condition of any monitoring instrumen-
tation such as wet bulb/dry bulb chart
recorders. For safety reasons, there
should be an audible as well as a visible
alarm on the following items, which
should be monitored and logged on a
weekly basis.

® Emergency exits

o Emergency lighting

® Exhaust fume hoods

® Overhead emergency shower
® Emergency eyewash stations
® Biological safety cabinets

Because of the chemicals within any
utility water system, the overhead
shower and the eyewash stations should
be tested and logged on a bi-weekly basis
to insure proper operation.

Having established an “on-going liv-
ing record™ of the cleanroom’s mechani-

gradeable and anti-static. It is
best to purchase these cleaning
solvents in a concentrated form in order
to control the mixture strength for spe-
cific applications.

Wipes:

The one basic item to remember in the se-
lection of wipes is the higher the polyes-
ter content, the lower the linting of the
wipe. At the same time, the higher the
polyester content, the lower the absorb-

. s

Good OF Reliable.

It’s no secret that in today’s work-
place, once useful switchgear and motor
controller installations are reaching the
end of their productive economic service
life.

Equipment malfunctions can cause a
major loss in production time. Advanced,
new technologies are available, but the
cost of total replacement is prohibitive
and switch-over is time-consuming.

SYTEK now offers you reliable,
proven and cost-effective alternatives.

ATLANTA =
404/952-1177

BATON ROUGE -
504/272-2113

CINCINNATI -«
513/874-5840

COLUMBUS ¢ DAYTON e+« DETROIT
614,/864-9205 513/278-7355 313/722-5360
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It is imperative that the

mop head should be made of a

ency rate. Remember to match
your wiper to your application.
Therefore, it is imperative to

monitoring of the cleanroom’s

chamois-type material that has
a low linting characteristic.

establish a method to select
wipes. As an end user of wipes,

integrity be checked and logged

All sponges should be made
of urethane or polyester mate-
rials and processed within the

my company has put together
the following items to compare
the various wipe products on

periodically to maintain the

cleanroom. All buckets and
wringers should be made of

an equal basis:
Absorption capacity (water)

cleanroom as it was

stainless steel or high impact
plastic. No galvanized buckers
are permitted within the

Absorpency rate (water)
Basic weight (oz. to sq. yd.)
How the manufacturer

intended originally.

cleanroom.

packages and rates the wipes

Shedding characteristics —

how many particles at 0.5 microme-

ters per cubic foot

@ The sodium content in parts per mil-
lion (ppm) extracted in de-ionized wa-

ter

@ The chlorine content in parts per mil-
lion (ppm) extracted in de-ionized wa-
er

@ Price — wipes per package, packages
per case, COSt per case, discounts on

Great New Reliable.

quantity, freight allowance, delivery,
pa)fmr.‘nl terms

Mops and Sponges:

No cotton string mops should be utilized
within the cleanroom envelope because
of their contaminant-generating capa-
bilities. The mop handle should not be a
regular wood dowel; rather, it should be
made of stainless steel or fiberglass. The

Our skilled technicians give you the choice of
upgrading, rather than replacing, your existing
switchgear or controllers. We can retrofit your low
voltage switchgear with solid-state trips and power
monitoring capability, or modernize your medium
voltage switchgear and controllers with new vacuum
or SF/6 interrupters, adding significantly to the life of

your existing distribution systems.

Whatever your requirements, our state-of-the-
art technology is available to you at a fraction of the
cost of replacement and downtime is kept to a

minimum.

We are a nationwide, full-range
service company, available for all your
serviceand emergency needs 24 hours

SYTEK

SOLUTIONS

a day, 365 days a year.
1-800-837-5557
HOUSTON + GARY ° ERIE e LORAIN -
713/862-8813 219/949-9780 814/898-1555 216/949-7191
Grdle Reader Service No. 125
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MILWAUKEE =
414,/358-0001

cl g Frequency:

All operators should clean their
immediate work area at least once a shift,
leaving the remaining arcas to the trained
cleanroom custodian with the realization
there will be some overlap of the cleaning
process on certain items.

There are various classes of
cleanrooms, from Class 1 through Class
100,000, We will be addressing a Class
100 (non-FDA) cleanroom as a typical
application since this classification level

PITTSBURGH
412/881-4010
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is fast becoming more commonplace.
Recommended  frequencies  of

cleanroom cleaning:

® Work surfaces — damp mop at end of
ecach shift

o Walls/'windows — damp mop down ar
end of each shift

® Lights — vacuum bi-weekly

o Ceiling = vacuum bi-weekly

e Floor — damp mop with detergent so-
lution and vacuum dry at the end of
each shift. Note: The use of wax for
loor preservation is controversial;
the better appearance and floor pres-

ervation advantages of waxing must
be weighed against the extrainment of
abraided wax particles into the clean
process air stream. Porrable vacuum
systems will have a post motor HEPA
filtration of 99.99 percent at 0.5 mi-
crometers or larger. Any acrylic mate-
rials such as light lenses and egg-crare
ceiling tile should be cleaned only
with de-ionized warer, because acrylic
materials will yellow and become
brittle with the use of an alcohol-
based cleaning agent.
All cleaning morions should be ac-
complished in a one direction, with a

&
ACL

\ -Tlh

SYSTEM

An easy to use computerized maintenance
tracking system that allows you to increase
uptime, lower your costs, extend equipment life
through planned preventive maintenance.

epey ey

alfldlex

Major Reports
« PREVENTIVE MAINTENANCE

Major Functions
« WORK ORDERS

« STANDARD PM SCHEDULES SCHEDULE

« INVENTORY OF SPARE PARTS « PREVENTIVE MAINTENANCE

« EMPLOYEE INFORMATION OVERDUE REPORT

« HISTORY (COST & USAGE) « WORK ORDER FORM PRINTING
WORK ORDERS « WORK ORDER PERFORMANCE
UNIT (MACHINE, BLDG., ETC.) « INVENTORY REORDER ADVICE
INVENTORY ITEMS  MACHINE HISTORY REPORT
VENDORS. ... « INVENTORY PART LABELS

« PURCHASE ORDER FROM PRINT
» PURCHASE RECEIVING REPORT

« PURCHASING /REQUISITIONS
« BAR CODE PRINT/ENTRY

« PURCHASE COST BY PART
« PURCHASE ITEM OVERDUE
READY-TO-GO SYSTEMOPTION |  REPORT
For]ust $299 per month®, you can lease a
:Jstem Al you have to dois um
. MNNT-THACK Maintenance
Management Software, fully installed.
» A slate-of-the-art 386/20 MHz computer
it 100 Mbyte hard disk, 4 MoyLo TSG Systems Corporatlon
RAM, enhanced keyboard, 1.2 or 1.44 P.O. Box 1585
Mbyte floppy and monitor. Avon, CT 06001
» Heavy-duty, 300 cps printer w/cable. 203,65 8_1800
» Delivery to your place of business.
* Based on 48 monthly payments;
$444 refundable deposit; pnm:lpll $16779.

overlapping stroke of the previous wip-
ing stroke. This includes vacuuming,
wiping and mopping disciplines.

The sequence of cleaning cleanrooms
is the same as painting your way out of a
room. Starting at the farthest wall from
the gowning area, clean the ceiling first,
then the back wall followed by the two
side walls, finishing with the wall closest
to the gowning area. The floor is accom-
plished in the same manner as the ceiling,
by starting at the farthest wall and work-
ing towards the gowning area,

Cleaning the gowning area is a repeat
sequence of the cleanroom, starting at
the wall closest to the cleanroom and
working towards the plant ambient.

Purchasing of cleanroom custodial
supplies begins with knowing what will
be compatible with your specific manu-
facturing process. There are numerous,
knowledgeable firms which specialize in
providing cleanroom supplies. All you
have to do is qualify them.

Ralph Kraft is vice president of RKI/
Cleanroom Services, located in Roches-
ter, New York. His firm bas been provid-
ing certification, cleaning and trou-
bleshooting of cleanrooms since 1977.
He is co-author of “Cleansweep” a train-
ing manual for cleanroom users, and he
served as technical advisor for “Mr.
Professor,” a computer-based training
program on proper cleaning procedures
for cleanrooms.

For more information on this orticle,
circle Reader Service No. 127.

1991 AIPE INFORMATION
SERVICES CATALOG

AIPE's recently-published 1991 Information
Services Catalog conloins occess fo numerous
subjects of interest to facilities engineers — from
preventive and predictive maintenance fo energy
conservafion and computerized maintenance
management systems.

Over 80 perfinent books, six video sets, 550
reprints, 25 audio cassetfes, cerfificalion, mem-
bership, career-reloted information and other
resourtes are availoble for purchase through this
unique catalog, mnlﬂng it the one-stop resource
for valuable information.

Contact AIPE Headquarters for o copy at 3975
[rie Ave., Gincinnofi, OH 45208, (513) 561-
6000, Fax (513) 527-5914.
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