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MEMORANDUM:  Steven A, Varga, Director
Division of Reactor Project-l/Il
Office of Nuclear Reactor Regulations

Gary M. Holahen, Acting Director
Division of Reactor Project-111/1V/V & Specia) Projects
0ffice of Nuclear Reactor Regulations

FROM: Thomas M, Novak, Director
Division of Safety Program:
Office for Analysis and Evaluation
of Operational Data

SUBJECT: SWELLING AND CRACKING IN HAFNIUM CONTROL RODS

Enclosed is AEOD/E90-04 on the above subject. Hafnium was introduced &s a
neutron sbsorber for use in contro) rods in 1980, It was meant to be used in
sddition to carbon tetraboride (B4C) as a replacement for silver-indium-cadmium
(Ag-In-Cd). Hafnium control rods were introduced as original equipment in
severs] later PWRs, They have experienced svellsng and cracking as determined
by severs] licensees using eddy current testing., Of the 14 plants licensed to
use hafnium rods, six have replaced or will replace them, two never instaled
them, four have recently or may soon install them, and two are continuing to
use them. Analyses by Westinghouse of the effects of swelling of control rods
predict that neither physical interference with insertion nor mechanical
resistance which would increase rod drop time will be of & large enough megnitude
to invalicdate FSAR safety analysis conclusions, Eddy current test recults to
dawc have upheld these analyses,

Given the limited examinations to date, it would be prudent to continue to
require all plants licensed to use hafnium control rods to perform NDE of these
rods to determine the extent if any of cracking, swelling, and wear.

Original signec by
Thomas M. Novak, Director
Division of Safety Programs
Office for Analysis and Evaluation
of Operationa)l Data
Enclosure: As stated
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Division of Reactor Projectel/1!
Office of Nuclear Reactor Regulations

Gary M. Holahan, Acting Director
Division of Reactor Project-111/1V/V § Specia) Projects
Office of Nuclear Resactor Regulations
/
FROM: Thomes M, Novak, Director //
Division of Sefety Programs
0ffice for Analysis and Evaluation
of Operationsl Date

SUBJECT: SWELLING AND CRACKING IN HAFNTUM CONTROL RODS

Enclosed 1s AEOD/E90-04 on the above subjfct. Hafnium wes introduced as a
neutron absorber for use in control rody/ in 1980, It was meant to be used in
sodition to carbon tetraboride (B4C) ay a replacement for ¢ilver-indium-cadmium
(Ag=In<Cd). Hafnium control rods werf introduced as origins) equipment in
several later PWRs, They have expepienred sw0111n8 and cracking #s determined
by severa) licensees uting eddy cuyrent testing, Of the 14 piants licensed to
use hafnium rods, six have replaced or will rcglace them, two never inste)led
them, four have recently or may Aoon install them, end two ave continuing to
use them, Analyses of the effgtts of swelling of control rods predict that
neither paysical interference/with insertion nor mechanica)l resistence which
would increase rod drop time/wil) be of & large enough magnitude to invelidate
FSAR safety enalysis cecoclugions, F[ddy current test results to date have up-
held these analyses,

Given the limited examipditions to dete, it would be prudent to continue to
require all plants 1icgnsed to use hafnium control rods to perform NDE of these
rods to determine the/extent if any of cracking, swelling, end wear,

Thomas M. Novak, Director

Division of Safety Programs

Office for Analysis and Eveluation
of Operational Date
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MEMORANDUM ; Steven A, Varga, Director
Division of Reactor Project-l/1]

Office of Nuclear Reactor Regulations

Gary M, Holehen, Acting Director
Division of Reactor Project-111/1V/V & Specia) Projects
Office of Nuclear Reactor Regulations

FROM: Thomas M, Novak, Director
bivision of Safety Progrems
Office for Analysis and Evaluation
of Operational Data

SUBJECT: SWELLING AND CRACKING IN HAFN CONTROL RODS

Enclosed is AEQD/E90-04 on the sbove subdect. Hafnium wes introduced as a
neutron absorber for use in control rgfs in 1980, It was meant to be used in
sddition 1o carbon tetraboride (B4C) 2s @ replacement for silver«indium-caamium
(fg=1n-Cd). Hafnium contro) rods were introduced as originel equipment 4n
cevera)l later PWRs, They have epperienced swell1n8 and cracking as determined
oy severs) Yicensees using eddy/current testing, Of the 14 plants licensed to
use hafniun rods, six heve replaced or will replace them, two never installed
them, four heve recently or may soon instal)l them, and two are continuing to
use them, Anulyses of the #ffects of swelling of control rods postulete that
neither physicel interfergnce with insertion or mechanica! resistance which
would increese rod drop £ime would be of a large encugh magnitude to invelidate
FSAR safety analysis cofclusions. ECT findings to date heve upheld these
analyses. Given the JAmited examinations to date, it would be prudent to
require a1l plants 1ycensed to use hafnium control rods to perform NDE of these
rods to determine the extent if any of cracking, swelling, and wear as long as
they are in use in/the reactor,

Thomas M, Novak, Director

Division of Safety Programs

Office for Analysis and Evaluetion
of Operational Data
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