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MAI NTENANCE - FI LLED ORGANI C COATI NGS USED I N
MAI NTENANCE OF SAFETY RELATED EQUI PMENT

A PURPOSE

To provide information to i nspectors regarding a |icensees use of
filled organic coatings in the maintenance of fluid systens.

B. BACKGROUND

Filled organic coating is a generic name enconpassi ng numerous
types of organic resins used as coatings which have enhanced or
added properties obtained through the coating manufacturers'
addition of solid filler. The basic coating type is typically one
of several: epoxy, polyester, urethane or phenolic. The solids are
typically one of a variety of possibilities including: ceramc
beads, glass flakes, garnet (powdered al um num oxide), powdered
zinc, chopped glass fibers, or chicken feathers. The filler is
sel ected according to the material property desired. Ceram c,
gl ass, and garnet provide greatly increased hardness and erosion
resi stance conpared to the relatively soft and weak organic resin
constituting the basic coating. Powdered zinc additions create a
coating that actively prevents corrosion by neans of ongoing
chem cal reactions throughout its service life. Feat her or
chopped gl ass fi ber additions result inrelatively inexpensive high
strengt h-to-wei ght ratio castabl e conposites.

On a volune basis, these materials are predom nantly enployed
during new plant construction or nmmjor upgrades to existing
systens. A common use is as a lining for service water systens at
coastal plants (coatings are nornmally terned |inings when used in
i mrer sion service as i n sunps and pi pes). Typically, the specified
lining wll be aflake gl ass pol yester or an alum numfill ed epoxy.
Service life can be 20 years.

These materials are regarded as hi gh performance coati ngs because
of their chem cal resi stance and durability. The
di sadvant ages include cost of application due to the requirenent
for stringent surface preparation neasures prior to and during
application. No chem cal residues, mll scale, or rust can be
tolerated on the surfaces to be coat ed. Failure to achi eve and
mai ntain suitably prepared surfaces results in greatly shortened
coating life.
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A nunber of filled coatings are available which are aggressively
mar keted to plant naintenance forces as correctivel/protective
material s for equi pnment experiencing erosion or corrosion
probl ens. Vendors of such coatings include Bel zona, Chesterton,

Pal mer and ot hers. The staff makes no endorsenent of specific
clains of any particul ar product, but recogni zes that this class of
materials is useful in power plants and does possess desirable

attri butes. However, the staff is concerned that un-engineered
uses of such materials, possibly suggested by sonme marketing
clains, may |l ead to uses contrary to nucl ear plant safety.

C. STAFF PCSI Tl ON

Use of such coating materials is appropriate when applied as
erosion or corrosion resisting coatings. Use should be
consistent wth the manufacturers recomendations regarding
service tenperature limts, imrersion, and chem cal environnent.
These materials are sensitive to errors during application and
manuf acturer's reconmendati ons need to be closely foll owed to avoi d
premature failure.

Use over eroded/corroded areas is appropriate provided the Code
m ni mum t hi ckness has not been violated. Coatings are not ASME
Code materials and thus cannot be used to perform structural
repairs. Areas where the Code mninmuns are not nmet nust be
repl aced, or, restored by weld build-upinthelocation of the wall
| oss prior to application of a coating.

Sonme i nstances exi st where these coatings were used to patch | eaks
in room cooler tubes. The staff recognizes that repair of such
heat exchanger tubes is not a Code controlled activity. In
addi tion, such use of a coating is contrary to good engi neering
practice and the coating manufacturer's reconmendati ons.

D. | NSPECTI ON GUI DANCE

Thi s gui dance i s i ntended for mai ntenance activities when coati ngs
are used as linings in punps, valves, pipes and other water
conveyi ng conponents of safety related systens and systens that
have a path to a reactor or spent fuel pool w thout an i ntervening
filter or resin bed.

In reviewng the |icensees use of afilled coating, determ ne the
| evel of the plant staff's experience and history wth
simlar coatings applications. Determ ne whether the decisionto
coat the conponent involved an engi neeri ng assessnment or if it was
notivated largely as a result of marketing clains. In difficult
application cases, such as coating punp casings or inpellers,
determ ne whether the |icensee considered the effect the coating
may have, on punp performance, and al so whether coating failures
may degrade punp performance.

The inspector should ensure that the |licensee has considered the
followngitens indetermningthat afilled coatingis appropriate
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for the intended safety rel ated application, and execut ed properly,
with sufficient 10 CFR 50, Appendi x B control s:

1. Is the selected <coating appropriate for the system
tenperature, inmersion service, chem cal environnent (pure
water, sea water, borated water), and intended purpose
(corrosion barrier versus erosion resisting)? The coating
manuf acturer's technical literature is the prine source
mat eri al here.

2. Was ultrasonic testing performed prior to application of the
coating to verify that mnimumwall thickness requirenents
were satisfied?

3. Have the consequences of a coating failure been anal yzed?
Have different failure nodes been exam ned, and is there
a programfor nonitoring coating condition/performance?

4. \Were coating application procedures in place and foll owed?
Procedures should include references to coating vendor's
recomrendat i ons. Key el enments include: surface
preparation requirenents, conpatibility with previous
coatings (if present), pot life, application nethod(s), wet
or dry filmthickness |imts (per coat and total),
recoating and cure tines (mninuns/ maxi nuns), tenperature
and humdity limts for application and cure.

5. Were the coating manufacturer's specified tinme and
tenperature for adequate cure followed prior to returning
t he equi pnent to service?

6. Follow ng coating applications to punps, exam ne what

performance testing was perforned to verify punp
accept ance.

END

Issue Date: 10/11/94 -3- 9900: MAINTENANCE



