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No. 65 . . - Date 9/6/72
DIRECTORATE OF REGULATORY OPERATIONS
NOTIFICATION OF AN INCIDENT OR OCCURRENCE 57 'J}L7
Facility: CONSOLIDATED EDISON COMPANY (INDIAN POINT 2)

Problem:

RO Region I (Newark) was informed by the licensee, by telephone, on
September 6, that the entire unirradiated core is currently being
removed from the reactor vessel. This core consists of unpressurized
fuel rods that are similar to the fuel rods installed at the Rochester
Gas & Electric Company's Ginna facility (RG&E). The RG&E fuel rods

have experienced cladding collapse during long-term irradiation. The
collapse of the cladding has been attributed to densification and migra-
tion of the pellets after prolonged service.

The following information was provided by the licensee:

The core is currently being unloaded and arrangements are being

made to ship Regions 2 and 3 (two outermost regions) of the three
region core to the Westinghouse facility at Columbia, South Carolina
for conversion to pressurized fuel rods. A decision on the action
to be taken on the Region 1 (inner region) fuel rods has not been
made in that the Region 1 fuel pellets are of higher density than
the fuel pellets for Regions 2 and 3. The density of the pellets
appears to be a major consideration in the operational performance
of unpressurized fuel rods.

[y

Fuel shipments are scheduled to begin in mid-September. The con-
verted fuel is scheduled to be returned to the site by January 1973;
therefore, initial criticality which had been scheduled for

QCtobe% 1 will be delayed for four months.

%he decision to convert the fuel at this time was based on the fol—
lowing considerations: (1) a concern for possible long-term
restrictions on plant operations, (2) the present availability of
alternate sources of power for the Con Ed system, and (3) the over-
all contractural agreements favorable for Con Ed to modify the fuel
at this time.

The licensee stated that there was no new reactor safety consideration
involved in their decision. According to the licensee, the decision was
made by Con Ed and has no direct implications on actions other utilities
may take. The licensee intends to make a press release,

Action:

1.” RO will follow further developments in ﬁhis area.
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% No. ¢ 65 -2 - ¢ Date 9/6/72

2. Commissioner Ramey's Technical Assistant, Commissioner Doub's
Technical Assistant, the Staff of the Joint Committee on Atomic
Energy, and the Office of Information Services have been informed
via telephone.

Contact:
Further information on this problem can be obtained from:
M. S. Hildreth - X7421

J. B. Henderson- X7451
R. H. Engelken - X7356

Distribution:

Chairman Schlesinger E. J. Bauser, JCAE R. L. Tedesco, L
Commissioner Ramey J. D. Anderson, INS H. R. Denton, L
Commissioner Larson’ M. Biles, O0S D. A, Nussbaumer, L
Commissioner Doub R. F. Fraley, ACRS (3) R. E. Cunningham, L
Commissioner Ray L. R. Rogers, RS F. E. Kruesi, RO

L. M, Muntzing, DR J. J. Davis, RS P. A. Morris, RO

E. J. Bloch, DDR R. B. Minogue, RS H. D. Thornburg, RO
J. R. Chaisson, ADR J. F. O'Leary, L T. R. Wilson, RO .
C. K. Beck, DRGL E. G. Case, L’ R. H. Engelken, RO
S. H. Hanauer, DRTA J. Hendrie, L R. D. 0'Neill, OCR
J. 0. Wilson, DR A. Giambusso, L J. R. Totter, DBER
D. J. Donoghue, DRA R. Schroeder, L J. D. Goldstein, DBER
V. Gilinsky, DR S. H. Smiley, L G. A. Arlotto, RS
W. MacDonald, OPS R. S. Boyd, L - S. Levine, OEA
General Manager (2) D. J. Skovholt, L K. Kniel, L
Secretary (2) R. C. DeYoung, L RO Regional Offices
J. Fouchard, IS D. R. Muller, L - DR Reading File

M. Shaw, RDT D. F. Knuth, L REG Central File

J. A. Harris, IS R. R. Maccary, L ' '
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J. :
Reactor Testing and Operations Branch

UNITED STATES (
ATOMIC ENERGY COMMISSION

WASHINGTON, D.C. 20545

JuL 38

G. Keppler, Chief

INDIAN POINT 2 - DOCKET NO. 50-247 :
PARAMETER REPORT DC-97, "PRELIMINARY INVESTIGATION OF STICKING
REACTOR CONTROL ROD CLUSTERS

Attached are two copies of Mr. Ldfy's report of his findings

resulting from an inspection of the stuck control rod clusters at

Indian Point 2. His inspection was conducted on June 2, 1972, and

he was accompanied by L. L. Beratan, RO:HQ, and G. L. Madsen,
RO:I.
9 Y fnats | o
G. W. Reinmuth, Chief
Technical Assistance Branch
Directorate of Regulatory Operations
Attachment:

Report (2 cys)

cc
P.
H.
R.
L.
F.

w/o attach:
A. Morris

D. Thornburg
H. Engelken
L.. Beratan
Nolan



® [Or OFHICIAL Weoror i

USE ONL

Report of

PRELIMINARY INVEST IGATION

STICKING

of
REACTOR COONTROL CLUSTERS
at

Indian Point -2 Generating Station

Consolidated Edison Company
Buchanan, N. Y.

Report No. DC-97 June 26, 1972

Prepared for: ' U.S. Atomic Energy Comm,
Directorate of Regulatory

Operations
Wy, AEC Contract AT(11-1)-1658,
N ae ” .
SN0 PAR: 71-72 A
S/ RICHARD A\s¥ 2
£ Loy V%
ST £-7513 ixz
:%‘., ELM GROVE, iz i G
< ".. v '.o.> .
%}‘%\ e, o § by: Q) S
e, s,g;\m:'ei‘& Richard A. Lofy)/P.|E
[/ .
oonpageets™

PARAMETER, Inc.
Consulting Engineers
Elm Grove, Wisconsin

FOR OrriCIAL
USE ONLY



NOTICE

This report was prepared as an account of
work sponsored by the United States
Government. Neither the United States nor-
the United States Atomic Energy Commission,
nor any of their employees, nor any of their
contractors, subcontractors, or their
employees, makes any warranty, express or
implied, or assumes any legal liability o=x
responsibility for the accuracy, complete-
ness or usefulness of any information,
apparatus, product or process disclosed, or
represents that its use would not infringe
privately-owned rights.
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I Introduction:

The writer assisted AEC Regulatory Organization personnel,
Mr. L. L. Beratan,; Senior Structural Engineer, Technical

Assistance Branch, and Mr., G. L. Madsen, Reactor Inspector,

Region -I, in a review on June 2, 1972, of the problem of
sticking control rods and remed1a1 work being performed
at Indian Point Unit -2.

Indian Point -2 is a 873MW(e)PWR constructed by Westing-
house for Consolidated Edison Company, The plant is in
final stages of pre-startup testing. During control rod
drop tests after zero power hot flow tests, sticking of
a significant number of control rod clusters was experi-
enced. The clusters and all of the fuel assemblies

were removed from the reactor and were being subjected
to an inspection and repair program. The fuel had not
yet been irradiated and contact work was possible.

This report records the information obtained from the
inspection and discussions with licensee and contractor
. personnel at the site and makes some observations as to
the cause of the problem and implementation of the
repair.

Those parties who were contacted during the inspection .
and participated in the general informational meeting
were:

Consolidated Edison Company (ConEd) (IP-2)

J. M. Makepeace, Chief Engineer
M. F. Shatkowski, Reactor Engineer

W. R. Cobean, Jr., Manager, Nuclear Power Generation

Westinghouse Electric Company

D. E. Anderson, (WEDCO), Vice President, Indian Point

R. E, Barkley, (WEDCO), Operations Manager
R. E. Schreiber, (WNFD), Manager, Fuel Design
G. Werber, Control Rod Engineer
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I Introduction: continued

U. S. Atomic Energy Commission

Directorate of Regulatory Operations

L. L. Beratan, Senior Structural Engineer, RO-Hq.
G. L. Madsen, Reactor Inspector, RO-I
R. A. Lofy, Consulting Engineer, PARAMETER, Inc.

Note: Notes and reference material assembled
in connection with this report are
maintained on file for the AEC under
Assignment No. DC-97.
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Summary of Findings:

Sticking of individual absorber rods in the reduced
diameter (dashpot) section of the thimble tubes is
the cause of failure of reactor control clusters

to meet drop tests. The local distortion of the-
thimble and/or weld dimple at the grid plate tab-
to-thimble tube spot welds has been identified as
the point of restriction. It does not appear that
the absorber rods themselves are a major or
frequent contributor to the sticking.

It appears that some diametral distortion at the
tab-to-tube wall spot weld might be expected in
the thimbles as completed by the fuel fabricator.
The acceptance inspection consisted of passage of a
plug type 'go''gage through this section of the
thimble. The force required to push the gage
through and thus the acceptance is dependent upon
operator's "feel'". Actual size measurements are
not made. If it is not possible or difficult to
enter the plug gage, an internal mechanical
expansion operation is called for. There does not
appear to be a record of which tubes required such
expansion,

Sticking of absorber rods was not experienced
during cold drops but after hot pre-operational
(zero power) testing of the reactor coolant system
with the fuel in place. It is the consensus of
opinion that heat-up of the thimble tubes to
operating temperature allows initial or further
distortion of its diameter at the tab spot welds.
This distortion was enough to cause wide spread
sticking of the rods at Indian Point.
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Summary of Findings: continued

The tubing for the thimble tubes at Indian Point
was.. accepted to a minimum inside diameter in the
reduced section of .4525'. This was .0005" less

than the low limit of the¢ (.453 - .455" diameter)
specification. The resulting .0095" diametral (min.)
clearance with the absorter rod appears to be the
lower limit with which Westinghouse has operating
experience on other plants utilizing a similar
detailed design.

The repair and acceptance procedure being used

on the thimbles is based on passage of 2
burnishing tool type of 'gd'gage. Mechanical
expansion is called for only when passage of

the gage can not be eased by the burnishing -
action. Most tubes are not being expanded. Ade-
quate future performance of the RCC's as
predicted from this inspection/repair procedure,
is based on the premise that no further distortion
upon return to temperature will occur to cause
binding. This assumption is based in part on
autoclave tests performed by Westinghouse on
sample tubes. (See Finding -6 below.)

The autoclave tests conducted by Westinghouse

are not completely conclusive in establishing the
amount of distortion to be expected at operating
temperature for two reasons, The sample tubes
tested had a thinner wall section. Secondly, all
tubes were mechanically expanded prior to heating.
This is inconsistent with the acceptance of thimble
tubes at IP-2, where only a minor percentage are
being expanded.
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1T Summary of Findings: continued

7. Some thimble tubes inside surfaces are scored to the
point they are not acceptable without regard to size
or clearance considerations. The scored surfaces
would be prone to allow galling between the absorber
rod and thimble tube, both of which are type 304
stainless steel. Plans call for a honing operation
on these tubes, a tool for which has yet to be
qualified,

III Discussion of Inspection and Meeting:

Upon arrival at the Indian Point site, the AEC inspection
team met with Mr. J. M. Makepeace of ConEd. The general
configuration of the fuel assembly and control system
was reviewed on drawings excerpted from the plant FSAR.

A typical fuel assembly is comprised of a 15 x 15 square
grid of fuel rods and absorber rod locations. The twenty
absorber rods of .439'" nominal diameter are tied together
at their upper end with gussets in a spider array attached
to a single control rod to form a reactor control cluster
(RCC). At the absorber rod locations in the fuel assembly,
the rods are guided and shrouded by a thimble tube. The -
fuel rods and thimbles are tied together at regular inter-
vals along the length of the fuel assembly by grid plates.

For most of the length of the thimble, there is a gener-
ous clearance between the thimble tube ID and absorber rod
OD (on the order of 1/16"). Approximately 3 feet of the"
lower length of the thimble has a reduced section of .454"
nominal ID and is sealed at the bottom grid plate. During
a free-fall of the RCC, the reduced section of thimble
acts as a dashpot to slow down the rods before bottoming.
(Actual inside diameter of the IP-2 tubing runs to a low
limit of ,4525".)
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IITI Discussion of Inspection and Meeting: continued

Expulsion of the water in ttis area is 1limited to passage
through the clearance between the absorber rod tip and
the ID of the thimble. The maximum OD allowed on the
absorber rod is .443" at the weld attaching its pointed -
tip, thus providing for a .CL1" nominal diametral clear-
ance. (.0095" min. for .4525" ID tubing)

It has been determined that «ticking of the absorber rods
in the thimbles occurs in the vicinity of the grid plate
located at the mid-length of the reduced thimble diameter
(about 19" above the bottom end). Two courses of inspec-
tion and remedial action were being pursued:

1. Absorber rods removed from the fuel assemblies
were being checked for straightness and diameter.
A "go" gage of .4435" dia. was being passed
over the tip and lower end of each rod., All
rods were being dressed down to remove scratches
and high spots to a final finish with 320 grit
emery paper. The writer had the opportunity to
check rod ends, before and after dressing, with
‘the "go" gage and found none of those sampled
tight. Mr. Werber of Westinghouse reported
that they had found three (3) rods of the total
inspected that did not pass the "go'" gage. Two
admitted the gage after emery paper treatment.
The third had the solid tip cocked with respect
to the tube and would require further re-work.
In addition to the '"go" gage check, straight-
ness measurements were being made along the
entire length of the absorber rods in two axes.
The straightness tolerance to which they were
being inspected is .036" in 36" of length.
Diametral measurements along the length of the
rods were also being taken with local differences
in diameter exceeding .00l" being recorded.
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III Discussion of Inspection and Meeting: continued

2.

Thimble tubes in the fuel assemblies were being
checked by passing a burnishing/checking tool
through the length of the reduced section of
the thimble. The tool has a bullet shaped,
carbide nose with a .452" "go" diameter for
.200" of its length. The inspection-repair
procedure (Ref. -~1) was to push the tool down
through the thimble and if restrictions were
found, to slide the tool back and forth four or
five times to ease motion. If this "burnishing"
action left a restriction and difficult motion,
the use of an expander tool was called for.

Mr. Schreiber of Westinghouse reported that they
were experiencing a '"'tight mandrel'" at the grid
plate elevation for about 1/3 of the thimbles
checked to date. (The .452" burnishing tool
was used as a "go'" gage.) If burnishing was
called for, they used a burnishing tool of
slightly larger diameter (.4525-.4530") to

work the tube. If further expansion was
required, a tool with the capacity to expand
the tube up to .004" oversize (before spring
back) was used.

The acceptance standard for the thimble using

the burnishing tool, and decision on whether to
expand the tube depended upon the operator's

feeling for the force necessary to insert the

tool. The inspection team witnessed a number

of these checks as the tool was inserted, and

the resistance at the grid plate elevation was always
noticeable. In many cases it appeared to require

" considerable effort on the part of the operator -

to force the tool through.
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III Discussion of Inspection and Meeting:  continued

The factors contributing to the control rod sticking
were discussed at length in the meeting following the
team's physical inspection. It has been established
that the restriction in the reduced diameter section
of the thimble tube occurs at the point where support
tabs from the grid plate are spot welded to the tube
wall, Rod sticking was not experienced during cold
drop tests but developed after hot pre-operational
zero power tests of the reactor coolant systems with
the fuel in place were conducted. The explanation
appears to be that there was a relaxation of the residual
stresses left in the tubes from spot welding at opera-
ting temperature, causing deformation of their cross
section.

Westinghouse reported that they ran autoclave tests of
tubes with spot welded tabs and measured a shrinkage

of .00l'" Dia. in two-thirds of the samples. The remain-
ing one-third showed no change. There were, however,
some differences in the test of the controlled samples
compared to the IP-2 thimbles. The wall thickness of
the samples was .012'" vs, ,015'", and all of the samples
had undergone a mechanical expansion operation. It

was not known how many of the IP-2 thimbles had been
expanded prior to service. It was stated by Mr. Schreiber
that the thimble inspection operation at the fuel fab-
rication plant was similar to that now being performed
at the site, That is, plug gages are used to check for
size and concentricity. An expansion operation was
called for only if the thimble failed to pass the plug
gage checks.

Spot welding of the grid plate tabs to the tubes involves
the use of an expandable internal copper chill ( 451-,452"
Dia.). At this time, Westinghouse representatives could
not speculate as to whether lack of control in either the
welding operation or inspection operation might have been
the cause of the difficulties now found in the field.
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III Discussion of Inspection and Meeting: continued -

They have not had problems with similar fuel in other

plants where the nominal diametral clearance between the
absorber rods and thimble tubes was .0095" (these

included Ginna, NOK-Switzerland, San-Onofre, and ConnYankee) .
Actual minimum clearances were not reported. It was
indicated that the thimble tubes for IP-2 were accepted

to a minimum ID of .4525"., This is .0005" smaller than

the minimum diameter that was originally specified. With
the reduced minimum: ID of the thimble tube, the diametral
clearance becomes .0095'" (vs. the .01l design nominal).

The details and applicability of the controlled test on
the effects of tab-to-thimble tube spot welds were
discussed further in response to questions asked by the
inspection team. In making these tests, Westinghouse
used an undersized copper chill which would tend to
increase original distortion. The tubes were then :
expanded and soaked at 560°0F. Ten (10} out of thirty (30
samples showed no change in diameter, the remaindex
indicating a .001" diametral shrinkage. The test was
performed on tubing of .012" wall thickness. The writer
guestioned whether greater or lesser distortion would be
expected on the .,012" compared with the .015" wall of the
IP-2 thimbles. Mr. Schreiber indicated that they observed
the deformation due to welding in the tube wall rather
than in the tabs, and thus would expect the thinner tube
to be deformed to a greater degree. He felt that the
thicker tubing would spring back more nearly to its
original shape. The writer suggested that the opposite
effect might also be present in that the thicker tube
would have greater residual stresses. Relaxation of
these stresses at temperature might cause greater distor-
tion in a thicker tube during the temperature cycle. It
was further suggested that expansion of the tubes at the
welds prior to heating could produce a wechanical stress
relieving effect and reduce the amount of distortion
measured during the heat cycle.
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III Discussion of Inspection and Meeting: continued

The possibility of further distortion of expanded and/or
burnished thimbles during future heat-up in the reactor
was discussed. Mr. Schreiber indicated that it was their
theory that the distortion at temperature was a short
time phenomenon. In other words, any residual stresses
would be relieved at first temperature cycle.

At the time of the inspection team's visit, it was

reported that twelve (12) to fourteen (14) fuel assemblies
were being fixed per shift. Of the ones processed, three
(3) contained thimbles that after burnishing and expansion,
were still not acceptable. The rejection was based on
excessive scoring of the tube wall as observed from

visual (boroscope) inspection. It was planned to hone
these tubes. The honing tool being developed by Westing-
house had yet to be qualified.

In addition to the burnishing tool type ''go'' gages being
used for the inspection and repair operation, an air gage
was available for measuring actual tube size. Final
acceptance of a cluster (RCC) will depend on a drag test
made with a representative fuel assembly. The maximum
amount of drag for all absorber rods in the cluster
specified is 15 1bs.
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v References:

1. Fuel Assembly Repair Procedure, IPP-II, Rev. 1,
June 1, 1972.

2. "15 x 15 Grid Assembly Inspection' - check sheet.
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'I.'he enclosed report of an- 1nspection at‘ the Westingh’ ' Nuclear
_ ion, Cheswick, Pennsylyania-on June 12 and 13, 1972,

' is forwarded for information. - The purpose of the inspection was
to review the Quality Assutrance Program ‘that had been employed
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INDIAN POINT 2 - DOCKET NO; 50-247 (NFD) (CEC)
CONTROL ROD THIMBLES

" REFY (A) MEHO, LONG TO nannnnson, DPTD 6/30/72, W/ENCL

(ME!‘IB, wm FM POTAPOVS, DTD 6/29/72).

A copy of tefetence (A) s previeusly t'orwa:ded to you,

’ SURNAME) >

DATE p

7/24/72

n should be used as a "feeder" report in connection with
‘the next report on the control rod seizing pro] fem-at
Indian Point 2. In addition, the récommendations should
B . be reviewed and act:ien, if necessary, taken with the .
licensee. B
‘ cec: -
o
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© B. R. Muller, Chief; PWR Branch #1, BRL
CONSCLIDATED EDISON COMPANY aman POINT), BOCKBT HO. 50-243/72 -/

- The attacheﬁ @apert of & €O :lmpectian conducted on Bicesbar 29-30,
1971, ie forwsrded for information. The inspectiaa mcmw a
examination of the mtetatten of the electrical airias -damaged ~ j
by fire. ' "

cﬂmudau& Edison haé initiany proposed ‘to commence the .
aplicisg work prior to reviewing the results of pertianent tests;
‘hmver. at the iosistence of the assigned cO iaagectot, the:.
¢ conducted first. The teds Tesalts mdxc"a“tad that the
- gplicing material vas unacceptsbie. .

J. l!. ansen. (:Mef _
Resctor &amtmtm Branch
Division o!‘ ‘Coxpliance

. Enclesure:

As atated.
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£GCase, DRS (3) | 1Xornblith, Jr, CO
RSBoyd, DRL (2) o JP0"Reflly, CO:I

RGDeYoung, DRE (2) _asnavia,.? co: 2
msimneu, m €2) : 2
URkDenton, DRL (2)
AGWW} e@ ) ! § 3
RilEngelken, €O . . 3 ceneval Files
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VAN.1 4 1975

R. C. Bermg, Assistant Dbirector far PWR's, DBL {2) o

 CONSOLIDATED EDISON COMPANY (INDIAN mm*r 2) w00 T NO. 5@-2!57/71-15

The enclosed report of inspections relating o detans of thz Nevemher L,

AgL, fire at Indl n[%in’e 2 is forwaxded for womtion. ‘

AXX m*bor epemﬁeﬁ vaives ;!n eag&neei&%&" saf N tems beeame meperative

Bur consu ‘ -A. Wej.n';traub, Pire Pmtection anﬁ Safety Engineer, USAEC,
: partie pa.f ,é_*‘i,g this fnspection. His observations .are decumented in
Seetien VI of the sub,jee‘h reporb &n& Azeﬂect qsev'eral negative and pes:ltive

fnt ftian,» and is knm té héﬁie acted on éeverai. ‘apd
to have the ba.lanee umr consideration.

The caus_a of 'bhejf:t‘ ané the sauz-ce of cemhua‘bibles that preduced heat

" mve mtiezi for arson.

Enclosurey q
€0 Rept. #59-2&7/71«-15

feca.u/enclasure , ;

E. G. Case, rmsfa

Re Se mg DRL(2 :
D. J. Skoviolt, DAL(3)
H. ¥
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Original signed by v
R. H. Engelken

B. H. Engelken, Assistant Di.rector

Inspection and Enforcement,
Biviaien‘ of cempliaace

Ao Giambusse, co . ‘
In K@mbutrby Jrom co
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" UNITED STATES

ATOMIC ENERGY COMMISSION

DIVISION OF COMPLIANCE 201 845. 3942
REGION 1

870 BROAD STREET
NEWARK. NEW JERSEY 07102

DEC9 1971

R. T. Carlson, Acting Ch1ef Reactor Testlng and Operations Branch,
Division of Compliance, HQ

CONSOLIDATED EDISON COMPANY (INDIAN POINT 2)
CO INSPECTION REPORT 50-247/71-15

The subject report is forwarded for possible action.

All motor operated valves in the engineered safety systems became in-
operative due to fire damage. Our review, to date, reveals that the
design and ‘installation of the electrical/instrumentation cables and
motor control centers do not meet our interpretation of the intent of
IEEE, Criterion 279, in that a single failure precludes proper protection
system action. However, the licensee did meet their FSAR commitments.

Corporate management personnel from Con Ed and WEDCO and members of the
Nuclear Facility Safety Committee were on site theinight of the fire
(Thursday) , November 4, 1971.

The assigned inspector was on site the night of the fire and remained
through Saturday as the Senior CO Representative throughout the CO
Inspection. Construction Specialists and the CO:1I Investigator performed
inspections on Friday, Saturday, and Sunday, November 5, 6 and 7. Addi-
tional inspections were performed by our investigator and the Fire Pro-
tection &dnd Safety Engineer, NYO, on November 11 and 12, 1971.

The' cause of the fire and the source of combustlbles that produced heat
sufficient to distort steel girders in the building and to melt aluminum
on cable trays and ventilation ducts has not been proven. The licensee
suspended an unlicensed employee pending the completion of the investiga-
tion for arson. This employee was assigned to a Con Ed 2 operating shift.
No criminal actions have yet been taken.

A press release was not made by the licensee until nearly 20 hours after
the fire began. Press coverage was minimum.

= Eldon J. zrunner
Senior Reactor Inspector

Enclosure: (19 cys)

CO Report 50-247/71-15 | | 1 5490
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A, Giambusso, CO (1)
L. Kornblith, CO (1)
R. H. Engelken, CO (1)
J. B. Henderson, CO (1)



