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Pulverizing Oxide Layers

Making short work of nuclear water pipe decontamination

can reduce radioactive exposure and waste.

By Ed Sullivan, freelance writer

he decontamination of large-bore water pipes at nuclear
power plants is 3 maintenance challenge, largely due to the
production of secondary waste materials and exposure risks
(L] p|.|u| l:J'tl|,\|||l'r_'t'\. Fiar ALy decontaminartion SVALCA Lo be

vimize secondary waste and be

1L musl m

considered via
cost-cffective to operate and maincain minimal occupational
radiation exposure.

wation includes various

Traditional mechanical decontam
arir-blasting rechniques wsing either wer or dey abeasives,
but the costs of operating time plus handling and disposal
of contaminated blasting media add o the time and expense

associated with these merhods.

Chemical decontamination rechnigues provide adequare shielding o minimize
occupational risks, but radicactive chemical solutions must be produced in high
volumes, making disposal burdensome and expensive.

Whether chemical or mechanical l\.:.'l.'JIII.IP methods are emploved, the cost of service
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time plus worker exposure o radicacriviey

can  present  economic  challenges o
nuclear power facilicies.
“We |'|||||||.'|||!. Lise mechanical

decontamination, which can be very
eifective bur is also cape sive,™ said Dan
Stoltz, 4 radiation protection supervisor
ar a commercial nuclear plant in the
central Unied States. Swolrz said rhar i
ar power plan

is quite possible for a nucl

to spend many thousands of dollars on

blasting oxide lavers while nor necessar

achieving the lowest radiation levels,
Dhose rates are a significant  consid-

eration because of Nuclear Regularory

Commission (MREC) limis on annual




millirems (wnits of radicactivity environ-
mental |1:i||'|il|.:l|.‘u'|g| per worker. When
dose rares are high in nuclear plant waner
pipes, more time and manpower may be
required to perfoem pipe decontamina-
Hon aperations,

“We had used grit blasting for this
tvpe of aperation, bur were looking for a
maore clficient and possibly more elfective
mechanical method of doi 1 the work,”
Stolrz said. “One of the ideas we discussed
wis honing ™

Stolce had seen flexible, ball-type hones

used o resurface the cvlinder walls of

AUTOMmorive I.'I'I.Fi.l.'l.l.'.‘\. and I|hnt:.'.|'|l such a
hane could be made large encugh for use
i working ona [4-inch (11-1,/2 in. 1.1

pipe.

“Alse, the hone would have to be
J__ug!l.‘s.hil.l: L‘:!uup.]: o remove the I:nuj'.'.h
radicactive oxide laver from the pipe, but
conteollable so thar i would remove very
little of the pipe meral,” he said.

Limiting the amount of pipe metal
removed is i.I'I'IP-H-II.JIII. becanse of MRC

regulations for the minimum pipe wall
thickness. Any significant reduction in
material could require pipe replacement.

The

controllable

ideal rool would have w be

and  flexible |:I'||u||:|'| Lcul
aperate effecrively in pipes thar, like most
meral pipes, are somewhat elliprical rarhet
than round. Swoltz found Brush Research
Manufacruring in Los Angeles, a supplici
thar offers Flex I‘[I:II.'IL'L., 1|.|::-.£|::|I|_-__ ball-sr !:'ll.'
homes.

Brush

Developed by Research, the

ball-stvle hone is characrerized by the
small, abrasive globules thar are perma-
nently mounted 1o flexible ilaments. The
product is erilized in the manuficturing
|:|u|L|.'l|l|u|.'|.' fear s|lc;‘i.li:zcd surlacing, in-

pla-

cluding de-burring, cdge-blendi

teau honing and deglazing.

#1 contacted Brush Research and dis-
cussed our porential application,™ Stolrz
said. “The engineering department made
same recommendations and sent some
different hone maodels. We installed a vest

facility, equipping it with the same size

and rype of pipe and conditions, although
it wasn't actwally radioactive.”

Once the hones had shown they would
work, Brush made some suggestions abour
the \l:.h.' anid |.',|.‘5|I. of the hone as well as
the operating speed (ET'Ms) 1o maintain
a specific finish on the pipes. Specific
applications  often  require  preliminary
testing, which is rourinely  performed
|.\5. Brush’ eng |!cl\.":’i|‘|_|3. J\:p,‘:l.‘u'h\h::![ and
surface-finishing laboratory.

SAVING ON RAD WASTE

Becavse one of the secondary costs of
nuclear plane water pipe decontamination
is the disposal of Radicactive Absorbed
Daose ( RADY) wasee, Stoltz was interested
in secing how much expense could be
climinared by uwsing the Hexible hone.
and
methods of pipe decontamination produce
RAD

above and beyvond the oxide layer because

Sandblasting ather mechanical

a considerable amount of wasle

the blasr media becomes parr of the waste.

There I8 a need to decontaminare the

Mast roal sell because it, oo, becomes
contaminated  while doing the decon
wirk.

Somerimes referred vo as a “dingleberry

|'||r|1c," the flexible hone uies woime g:j[,
which requires cleanup along with the
pulverized oxide layer but since the Flex-
Hone wses no media other than the balls
of grit on its filamens, the RAD waste and
associared JI.\T‘ih.‘lI costs are reduced. The
cleanup process is less rigorous, too, and
the Fles-Hone is considered a disposable
s00 01 requires no decontamination after

use in a radioactive pipe.

EXPEDITING DECON

Aquilex WSI Nuclear Services, awelding

solutions provider for major indusceies

EnCrgy,

including  the petrochemical,
steel and |.HI|.|I amd |‘lnp|:r SECTOrS, Wias
one of the firse contractors o use the
fAexible hane for removal of radicactive
oxides from water pipes in auclear power
planrs. Aquilex has used the Hexible hone

o deconaminate warer pipts in nuchear
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nd the U.5.

“What initially led o owr intercst in

plants locared in Spain

the fexible hone was surface prepara-

going to eepair by

tion of pipes we w

welding,” said Mark Stoutamire, Aguilex
engineering manager. “This wol could

d conrrolled in such a way

be lowered ar

thar it would remove mareri side pi|'||_-~
workers could nor reach, In some situa-
tions that may involve removing a layer
of radioactive oxide, so we decided rhat
would also be an cxcellent application for
the ool

Aguilex worked with Brush Research
wr determine the proper abrasives for
their Flex-Hone, as well as the appropriate
speeds for ool operation.

“Because iv is a contour I'|r||1|l.li||!: ran]

vather than the tvpical rigid hone, you
can control the amount of pipe meral

|‘.'I])1I'IL'|.t, eather than peaming it pound

and possibly violating NRC pipe thickness

|t'a.||.|i|'|.'||'|i.'|11:\.' said Stouramire

LOWERING MREM AND COST

Excessive dose CXpOsUre can Tinxit

workers”  availability. Using the Flex-

Hone can redoce mreem
radioacrivity environmental monitoring ).

“This flexible honing method reduced

dose rates from abowr 700 mrem pet loue
o approximately 100 mrem,” Srolez said
“Contamination levels were also reduced
significantly.”

Inthe decontamination of nuclear warer

|'|ipi|||_',, much of the cost comes down o

(man-hours of

the ime consumed o do the work.
Faor the recent decontamination project,
14 -hout

requested by the decon service contracton

there was originally a wimd o

1o perform the work, Ffour hours of which
were for prep work and cleanup. Use
of the fexible hone cur the remaining

one hour

L':!:Ill Dours hcll_r:d,l_'[i_'d L i
of honing through the oxide laver. In
the nuclear power plant industey such
decontamination can cost up 1o $40,000
per howr, s the saviogs in just the honing

aperation were I.|I.I:.|.\'.' sipnificant. |D|:

Authar: Ed Sullivan is 2 Harmaosa Baach, Calif.
basged writer. He has researchad and wrillen abaoul

high lechnologies, health care, inance and real

estale far more than 25 yaars.
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