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On May 8, 1987, Quad Cities Unit One was in the RUN mode at 96 percent of rated
thermal power. At 1645 hours, the Station was notified that the Unit Cne Residual
Heat Removal Service Water (RHRSHW) system was operable but outside of the plant
design specifications. This was the result of an analysis performed by Impel!
Corporation. The analysis was initiated vased on the March 9, 1987 discovery that
two of four bolts on a Concrete Expansion Anchor (CEA) plate were sheared off. Plpe
hanger M-994D0-107, which provides vertical support for the 1C RHRSW pump discharge
Iine, 1s attached to this plate. NRC notification per 10 CFR 50.72 was completed at
1716 hours on May 8, 1587.

The cause was determined to be due to anchor btolt nuts loosening in service while
being subjected to operational vibration. A replacement plate and bolts were
iastalled and completed on June 16, 1987. The Station is . specting all anchor
bolts on CEA plates with RHRSW suction ur discharge pipe support attachments in the
RHRSW vaults. This report is provided per 'OCFRS0.73Ca)(2)(11),
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PLANT AND SYSTEM IDENTIFICATION:

General Electric - Bolling Water Reactor - 251 MWt rated core thermal power. Energy
Industry Identification System (EIIS) codes are identified in the text as [XX).

EVENT IDENTIFICATION: Unit One Residual Heat Removal Service Water (RHRSW) System was

A.

determined to be outside the plant design specifications because
of two sheared anch>r bolts on 1C RHRSW pump discharge line
anchor plate.

CONDITIONS PRIOR TO EVENT:

Unit: One Event Date: May 8, 1987 Event Time: 1645
Reactor Mode: 4 Mode Name: Run Power Level: 96%

This report vas initiated by Deviation Report D-4-1-87-40.

RUN Mode (4) - In this position the reactor system pressure is at or above 825
psig, and the reactor protection system is energized, with APRM
protection and RBM interlocks in service (excluding the 15% high
flux scram),

DESCRIPTION OF EVENT:

On March 9, 1987, Quad Cities Unit One was operating in the RUN mode at 99 percent
of rated core thermal power. While performing a visual inspection of the Unit One
"B8" and "C" Residual Heat Removal Ser ..e Water (RHRSW) [BO] pump vault, a
Mechanical Maintenance Foreman discovered that two of four bolts on a Concrete
Expansion Anchor (CEA) plate were sheared off. Pipe hanger [H] M-994D-107, which
provides vertical support for the "C" RKRSW pump discharge 'ine (1-10048-12"), is
attached to this plate. The foreman inftiated work request #Q55793 to repair the
problem. An inftfal evaluation was performed by the operating engineer when he
signed the work request on March 9, 1987, The operating engineer determined that
the damage to the hanger did not make the 1C RHRSW pump inoperable.

On May 5, 1987, the Mechanical Maintenance Engineer visually examined the hanger and
the pipe, and noted that the strut was l1oose enough to be moved by hand, indicating
it was not supporting a 1oad. The pipe and the pump, however, appeared to be
undamaged. The maintenance engineer then contacted the Station Nuclear Engineering
Department who, in turn, notified the original design architect engineer of the
hanger installation, Impel) Corporation. Impel) immed'ately began a piping analysis
to determine the operablility of the system.

On May 8, 1987 at 1645 hours, Unit One was again in the RUN mode at 36 percent of
rated core thermal power. Impell's operability analysis was completed at this time
and showed the RMRSW system to be operable but outside of design specifications. In
compliance with 10 CFR 50.72, a one-hour notification was made to the NRC at 1716
hours via the Emergency Notification System (ENS).
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C. APPARENT CAUSE OF EVENT:

This report is submitted to comply with 10 CFR 50.73(a)(2)(11) which requires the
reporting of any condition that is outside the design basis of the plant. Although
the RHRSW system was operable, the hanger was not performing its intended function
as required by design.

Based on a study performed by Impell Corporation, aided by information from the
corporate System Material Analysis Cepartment (SMAD) and station vibrational testing
personnel, the cause of the anchor bolt failure on support M-994D-107 was determined
to be due to anchor bolt nuts loosening in service while being subjectey to
operational vibration. The operatifonal vibration at the anchor bolts was due to
flow induced vibration near the support. Details of the bolt analysis are provided
in Section E below.

D. SAFETY ANALYSIS OF EVENT:

An operability analysis was performed by Impel) Corporation t. getermine the impact
of this event on the system operation and plant safety. The line was analyzed under
the assumption that the failed hanger was not suppcrting any lo2d. This implies
that the load previously carried by failed support M-994D-107 is now distributed to
the other supports on that line. The individual support l1oad analysis showed each
support on 1ine 1-1004-12" to be both operable and within FSAR design limitations
(Sections 12.1 and 12.2). However, the pipe stress analysis, including both gravity
and seismic considerations, showed the pipe stress to be beyond FSAR design
requirements, although it was still within operability limits.

The safety implications of this event were, tnerefore, minimal because at no time
was the RHRSW system, or any component thereof, inoperable. The operability of the
RHRSW pumps was demonstrated by the satisfactory performance of surveillance
procedure QOS 1000-4, "RHR Service Water Pump Flow Rate Testing Operations - Every
90 Days" on March 23, 1987 and Q0S 1000-52, "RHR and RHRSW Pump Operability Data
Sheet™ on April 2, 1987 and May 1, 1987. Technical Specification 3.5.8.2, which
permits reactor cperation only during the succeeding 30 days after a RNRSW pump is
found to be Inoperable, is therefore, not applicable to this event.

E. CORRECTIVE ACTIONS:

The initial corrective action was to replace the existing expansion toits and CEA
plate with heavy duty bolts and plate. The previous plate was 8 inch by 8 inch by
1/2 inch thick with 1/2 inch by 7 inch bolts. The replacement plate s 9 inch by 9
ifnch by 3/4 inch thick with 3/4 inch by 8 1/2 inch bolts. The new plate was mounted
in the same location as the old plate using the same strut and clamp on the pipe.
This work was completed on June 26, 1987, under work request Q55793.
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The support. for the other RHRSW pump discharge lines were also visually examined by
a Technical Staff Engineer at this time. The integrity of the supports and plates
was observed to be satisfactory.

OSSN
SO

TEAT

A followup analysis was performed on the deformed anchor bolts by Impel)
Corporation. Thelr investigation consisted of four tasks: 1) Metallurgical Testing
and Evaluation; which consisted of a hardness test, chemical analysis,
microstructure evaluation, and optical and scanning electron microscope
fractography, 2) System Evaluation; i.e., the examination of the amplitude and
frequency of the fatigue load, 3) Fatigue/Fracture Mechanics Analysis, and 4)
Recommendations. Based on the results of the anchor bolt analysis, Impell concluded
that the failure was not caused by poor quality of the bolt materfal. Instead,
operational vibration in the pipe due to pump vibration caused the nuts to loosen
and resulted in the fatigue failure of the bolts.

xpanding upon the recommendation by Impell, the station is inspecting all anchor
bolts on CEA plates with RIRSH suction or discharge pipe support attachments in the
RHKSW pump vaults for the proper torque. This work was completed on Unit Two under
work request Q65667. During the inspection, three nuts on two different supports
were found to be slightly loose and needed to be tightened approximately 1/16 inch
rotationally before they held torque. !ork request Q67523 was written to retorque
the nuts and reinspect. This was completed on June 20, 1988 Impeil found the
supports and the system piping to be operable and within FSA. design requirements
during the time the nuts were loose. MWork request Q68238 has been writter to
inspect the CCA plates on Unit One and is presently in progress. This will be
tracked with NTS 2542008704000R1.1. Any loose nuts resulting in the associated
support beyond FSAR or operability requirements, as determined by appropriate
engineering calculations, will he addressed in a supplement. A review of the
documentation for the supports with failed nuts indicated that the original
installation (torquing) was performed correctly, as required by procedure QMP 800-12.

The three supports which had either failed anchor bolts (M-994D-107) or loose anchor

bolt nuts (M-1026D-137, 142) have been identified as either the first or second

support on the discharge side of the RMRSW pump. Corporate engineering and the

station technical staff agree that a preventive maintenance program needs to be

implemented to prevent anv future fallures resulting from the CEA plate nuts

| loosening in service. The program will be initiated once the final scope and
frequency of inspection have been decided upon. This program will be tracked with
NTS 2542008704000R1.2.

In addition, a modification (M-4-1(2)-87-002A,8,C,0) to the RHRSW pump impellers 1s
in progress which will greatly reduce the pump vibration (NTS 2542008704000R1.3).
Inttial test results are documented in Special Test 1-109. Among other advantages,
this wodification will reduce the vibration experienced by the pipe supports and,
therefore, the CEA plate volts.
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The second issue to be addressed with regard to this event 13 the manner in which it
was initiallyv handled. A deficiency in the review process of this particular work
request by the Operating Engineer has been noted and corrective actions initiated.
In administrative procedure QAP 1500-2, Work Request Procedure for Station
Maintenance, a note was added to the responsibilities assigned to the Operating
Engineer or Ass'<tant Superintendent of Operating when reviewing a work request.
The note states .hat for items invclving questionable FSAR compliance, such as
degraded pipe supports, a Deviation Report should be initiated and the item
evaluated for operability. A review process has also been created for use in the
evaluation of component operability, unreviewed safety questions, or any potential
deficiency. This review process will be included in procedure QAP 1100-12, Conduct
of Safety Evaluations, and 10CFR50.59 Review (NTS 2542008704000R1.4).

F PREVIOUS EVENT,:

There have been no previous similar fallures of CEA plates documented as a Licensee
Event Report (LER) at Quad Cities Station.

G. COMPONENT FAILURE DATA:

TEXT

Manufacturer Nomenclature Type
Hilti Corporation Hilt! Kwik Bolts % inch x 7 inch

Due to the previous sat!sfactory performance of other Hilti bolts, it was determined
that a larger sized Hilt! expansion bolt would be an adequate repair and would
prevent recurrence of the event.
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Commonwealth Edison

Quad Cities Nuclear Power Station
22710 206 Avenue North

Corgova, lllinois 61242

Telephone 309/654-2241

RLB-88-195
August 29, 1988

U.S. Nuclear Regulatory Commission
Document Control Desk
Washington, DC 20555

Reference: Quad-Cities Nuclear Power Station
Docket Number 50-254, DPR-29, Unit One

Enclosed is Licensee Event Report (LER) 87-008, Revision 01, for
Quad-Cities Nuclear Power Station.

This report is submitted in accordance with the requirements of the Code
of Federal Regulations, Title 10, Part 50.73(a)(2)(11): the licensee shall
report any event or condition that resulted in the nuclear power plant being
in a condition that was outside :the design basis of the plant.

Respectfully,

COMMONWEALTH EDISON COMPANY
QUAD-CITIES NUCLEAR POWER STATION

20 [y
/R. L. Bax ‘3 fCA
Station Manager

RLB/DH/ad

Enclosure

¢c: 1. Johnson
R. Higgins

INPQ Records Center
NRC Region III
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