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|U.S. NUCLEAR REGULATORY COMMISSION

REGION III

Reports No. 50-237/84027(DP.S); 50-249/85013(DRS)

Docket Nos. 50-237; 50-249 Licenses No. DPR-19; DPR-25

Licensee: Commonwealth Edison Company
P. O. Box 767
Chicago, IL 60690

Facility Name: Dresden Station, Units 2 and 3

Inspection At: Dresden Site, Morris, IL (site)
Impe11 Corporation, Bannockburn, IL (Impell)
U.S. NRC, Region III, Glen Ellyn, IL (RIII)

Inspection Conducted: January 24-25, February 13-14, 19-22, and 27-28,
March 1, 5-7, 13-15, and 21-22, April 3-4, and 18,
1985 at the site

December 21, 1984, January 29, March 18, 28, and
April 12, and 30, 1985 at Region III

January 30, 1985 at Impe11

"

Inspectors: I. T. Yin e

Date. , s

C

J. W. Muffett b 6
(Paragraph 3.b only) Date

b b|c/erApproved By: D. H. Danielson, Chie
Materials and Processes Section Date

Inspection Summary

S?ecial Inspection Conducted from December 21, 1984 through April 30, 1985
(Report Nos. 50-237/84027(DRS); 50-249/85013(DRS))
Areas Inspected: Licensee actions related to the Main Steam (MS) and Low
Pressure Coolant Injection (LPCI) Systems' piping snubber failures; independent
review to determine the cause of the problem; review of installation of a
monitoring program; and observation of LPCI testing and MS snubber and structure
modifications. The inspection involved a total of 194 inspector-hours onsite,
at Impe11 and at the Region III office by two NRC inspectors.
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Results: Within the areas inspected, two violations were identified (inadequate
-QC inspection of modified piping suspension systems - Paragraph 3.C(3);
' inadequate design reviews performed by Nutech ~ f-the Dresden 2 LPCI transient -o
Paragraph 4.C(1)).
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Nutech Corporation (Nutech)

J. A. Gavula, Engineering Manager - Mechanical
B. J. Whiteway, Project Director
R. Crawford, Executive Director

Wyle Laboratories (Wyle)

D. DeLucchi, Instrumentation Manager
W. L. Dune, Field Engineering Representative

USNRC

J. F. Streeter, Technical Assistant, DRS
J.~ J. Harrison, Chief, Engineering Branch
D. H. Danielson, Chief, Materials and Processes Section
N. J. Chrissotinos, Chief, Reactor Projects Section 2C
P. D. Kaufman, Reactor Inspector
R. D. Landsman, Project Inspector
H. Shaw,. Senior Mechanical Engineer, MEB, NRR

*T. Tongue, Senior Resident Inspector
C. Hsu, Engineer, AE0D

* Denotes those attending the exit meeting held at the site on
April 18, 1985.

2. Licensee Action on IE Bulletin

(Closed) IE Bulletin 81-01 (237/81001-BB; 249/81001-BB; 237/81001-1B;
249/81001-1B): IEB 81-01, " Surveillance of Mechanical Snubbers," dated
January 27, 1981, and Revision 1 dated March 5, 1981, discussed failure
of the International Nuclear Safeguards Corporation ~(INC) mechanical
snubbers and the inspection and test requirements for INC snubbers and
mechanical snubbers manufactured by other companies. There are no INC
snubbers installed at the Dresden site. For the Pacific Scientific
Company mechanical snubbers, the inspector reviewed the following
inspection and test records and had no adverse comments:

Dresden internal letter No. 81-142, "Dresden Station Response
to NRC Bulletin No. 81-01, Surveillance of Mechanical Snubbers,"
dated February 20, 1981.

Dresden internal letter No. 81-429, "Dresden Station Response
to IE Bulletin 81-01; Surveillance of Mechanical Snubbers,
Item 4 of Actions to be Taken by Licensees of Operating Reactors,"
dated May 21, 1981.

Dresden internal letter No. 82-603, "Dresden Station's Response
to IE Bulletin 81-01: Item 4 of Actions to be Taken by Licensees
of Operating Reactors," dated June 2, 1982.
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DETAILS

1. Persons Contacted

Commonwealth Edison Company (Ceco)

J. Kotowski, Assistant Technical Staff Supervisor
W. Pierce, Technical Staff Engineer

*J. Wujciga, Production Superintendent
*R. Flessner, Services Superintendent
*M. C. Luoma, QA Supervisor
J. Doyle, QC Supervisor

*J. Brunner, Assistant Superintendent, Technical Services
S. Javidan, General Engineer, SNED
J. F. Dunbar, Staff Engineer - Maintenance
8. A. Schroeder, Technical Staff Engineer
B. Rybak, Nuclear Licensing Administrator
C. E. Beck, Electrical Engineer
M. C. Strait, Engineer
J. S. Abel, SNED Manager
D. Farrar, Director, Nuclear Licensing
R. Werder, Site Construction Superintendent
K. Deck, QA Inspector

General Electric Company (GE)

J. Kurowski, Senior Engineer

Sargent and Lundy Engineers (S&L)

R. H. Jason, Project Manager
P. R. Olson, Supervisor, EMD
D. Olson, Project Engineer
D. McFarland, Senior Engineering Specialist
S. Eldridge, Senior Engineer
R. Janowiak, Supervising Design Engineer
A. Walsen, Structural Project Engineer,

William A. Pope Company

J. Maloney, Project Manager
R. L. Schelling, QC Supervisor

Impe11 Corporation (Impell)
.-

K. C. Warapius, Manager, Engineering Mechanics Division
V. Bak, Manager, Applied Mechanics Section
P. E. Peistrup, Lead Senior Engineer
P. S. Stoller, Supervising Engineer
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3. M3 Snubber Failures

a. Snubber Failure j

|

During the Dresden Unit 2 refueling outage in February 1983, a
number of MS snubbers were found damaged and inoperable. The RIII
review of this issue is documented in Inspection Report (IR)
No. 50-347/83010. During the present refueling outage (October 1984
to April 1985), the following snubber failures were identified:

Snubberl | | Reason for |

| | | Licensee I
No. Model System Investigation Damages

44 I PSA-10 | MS Line C | Note 1 | * Thrust bearing inner
| | | | race threads corn
i | | | cobbed.
| | | | * Shaft threads broken
| | | | under thrust bearing.
I I I |

51 1 PSA-10 | MS Line C | Note 1 | * Dust cover dented.
| | | | * Expect similar condition
| | | | as No. 44. Did not
| | | | disassemble.
I l I |

| | | |
53 i PSA-10 | MS Line D | Note 1 | *Same as No. 51

l I I I
45 | PSA-10 | MS Line B l | * Shaft threads damaged

| | | | under thrust bearing -
| | | | deformed approx. 016"
| | | | in extension direction.
I l l I

42 i PSA-10 | MS Line A | Note 2 | * Slight indications on
| | | | thrust bearing races.
| | | | * Shaft threads damaged
| | | | under thrust bearing -
| | | l deformed approx. 1/32"
l | | | in extension direction.
I I I i

47 | PSA-10 | MS Line A | Note 2 | *None
| | | |

48 | PSA-10 | MS Line A | Note 2 | * Indications on thrust
| | | | bearing outer races.
I l | | * Shaft threads damaged
| | | | under thrust bearing -
I l | l deformation in both
| | | | contraction and exten-
| | | | sion directions.
I l l I

,
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Snubbert I l Reason for I

! . | | Licensee |,

No. Model | System Investigation Damages-

1
49 l PSA-10 | MS Line A | Note 2 | * Indications on thrust

| | | | bearing outer race.
! | | | | ' Shaft threads damaged

I l .I | under thrust bearing -
.I | | | deformation
i 1. I I in contraction
| | | I direction.
| | | | * Shaft silver plating-

i l | | under thrust bearing
i l | | blistered.
I l | J ' Grease discoloration.
I I I | ' Arc strike on dust
I l | | cover.
I l i I

50 l PSA-10 l MS Line C | Note 2 | *Same as No. 45
l | | |

.

52 l PSA-10 | MS Line D I Note 2 | *Small segment of thrust
'

| | | | bearing inner race
| | | | thread broken off.
| | | 1 *Same as No. 45.
| | | l.

'

NOTES:

1. Snubber failed the functional test.

2. Snubber No. 45 passed the functional test; however, the
-structure to which the snubber was attached was damaged.
This prompted the disassembly and examination of snubber
No. 45 and other snubbers at similar locations on the other
MS lines.

,

b. Licensee Initial Reviews

On December 21, 1984, representatives from RIII, NRR and AE00 met
with licensee representatives at RIII to discuss the licensee's
evaluations and proposed actions to ensure future safe system
operation. On January 29, 1985, the licensee presented its program
including (1) the results of snubber functional testing, (2) the
damage identified when the snubbers were disassembled, (3) the A-E'si.

piping inspection and evaluation activities, and (4) a description
of an improved MS transient monitoring system. The results of the
various licensee and contractor efforts are summarized as follows:

The Impell MS piping visual inspection did not identify"

structural damage at snubber No. 45 that was later identified
by S&L (see Paragraph 3.a.(1).(h) for details).

,
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* Impe11 analyzed MS Lines B, C and D for the original design
load and the controlling transient which was determined to be
due to closure of the turbine stop valves. All pipe stresses

:were significantly below the acceptance _ limit as defined in
the operability criteria. The support loads were. tabulated
and compared to calculated capacities. These capacities

i were based on the limits established in the operability
criteria.

* GE evaluated the possible causes of the MS transient event
i and concluded that fast flooding of the reactor vessel

during hot shutdown was the most likely cause.

'' An analysis was performed by GE to q'uantify the thermal
i hydraulic parameters during the fast flood transient at

Dresden Unit 2. The result of this analysis was provided
to S&L for inclusion in its fatigue analysis.

*- The S&L fatigue analysis was conducted to identify the possible,-

damage due to transients. Subsequent discussions with S&L
1 personnel disclosed that the analysis did not reveal any safety

problems which would prevent continued safe operation of
Dresden Unit 2.

* A comparison of the MS line layouts and snubber locations for
.

! Dresden Unit 2 and 3 and Quad Cities Units 1 and 2 was performed
by S&L. Obvious similarities and differences were noted between
the 16 MS lines; however, the differences could not explain why
transients that were causing damage to snubbers and structures
at Dresden Unit 2 were not damaging snubbers and structuresi

at the other operating plants.
*

i S&L completed its analysis for the replacement of PSA-10
~ snubbers with PSA-35 snubbers for Dresden Unit 2 MS lines 8,

C, and D. All the necessary structural modifications to
accommodate the higher dynamic loads were included as part
of this effort.

Region III reviewed Impell's analysis of the available energy
;. and potential force developed by the " fast flood transient." In

addition, the agreement between predicted and measured thermal
displacements were reviewed. Generally, the agreement was
acceptable except for a small number of isolated points.'

;

Lastly, the effect of the redistribution of energy due to
replacement of the PSA-10 snubbers with PS-35 snubbers was
reviewed. All of these analyses were found to be adequate. ,

.

'

c. Licensee Corrective Actions

As a result of comments made during the above meeting and additional
inspections performed by the inspector the licensee agreed to take
certain additional actions prior to returning Unit 2 to power
operation. These actions are as described below.

'

7

;<

.- ._. , - _ . _ . _ . .-. ,_ ____,-_ ___ _ _ _ _ _ _ _ _ _ _ _ ..



.

.

.

(1) Snubber Functional Tests

The licensee functionally tested the snubbers listed below
installed on the MS and safety relief valve (SRV) discharge
lines inside the drywell:

Line No. Snubber No. Test Date

MS-A 42, 47, 48, 49 12/6-12/84
MS-8 41, 45, 46 12/6-12/84
MS-C 44, 50, 51 12/6-12/84
MS-D 43, 52, 51 12/6-12/84
SRV-A 57, 60 12/13/84 to 1/8/85
SRV-8 58 12/13/84 to 1/8/85
SRV-C 54, 55 12/13/84 to 1/8/85
SRV-D 56 12/13/84 to 1/8/85
SRV-E 59 12/13/84 to 1/8/85

Additional confirmatory snubber functional testing is scheduled
for the next Unit 2 refueling outage. This testing is delineated
in Item 4 of RIII Confirmatory Action Letter (CAL) 85-04, dated
April 9, 1985 (Attachment 1).

(2) Nondestructive Examination

The licensee nondestructively examined the portions of the MS
and SRV discharge lines: (a) in the vicinity of present and
past snubber failures, (b) in high stress areas determined by
analysis, and (c) at pipe fittings with high stress intensiff-
cation factors.

Nondestructive examinations (NDE) were performed for MS
lines A, B, C, and D and included the reactor vessel nozzle-
to-safe end, selective pipe elbows, branch connections to
MS headers, and isolation valve to pipe locations. The NDE
was performed in January and February 1985 utilizing
magnetic particle (MT) and ultrasonic (some locations)
examination methods in accordance with approved procedures.
No indications were identified.

The justification for the weld locations selected is documented
in an S&L letter to Ceco entitled "MS Snubber Failure Locations
for Weld Inspections" dated February 25, 1985. The justification
for not requiring NDE on the SRV lines is documented in an S&L
letter to CECO (same subject) dated March 19, 1985.

(3) Piping Suspension System Inspections

The licensee visually inspected (inside the drywell and torus)
the structural attachments, auxiliary steel members and main
structure where all MS and SRV discharge line snubbers, rigid

8
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strut restraints and pipe whip restraints are connected. The
licensee also visually inspected the entire MS and SRV discharge
piping suspension system components within the containment
boundary except those components that are submerged in the
suppression pool water. Inspection plans, including detailed
checklists and acceptance criteria, were approved by CECO.

The S&L inspection observed that the snubber No. 45 attachment
structure was twisted. The damage was not identified by a
previous Impe11 visual inspection (see Paragraph 3.a.(1)(h) for
details). As a result of finding, the licensee determined
that an improved reinspection should be jointly conducted by
S&L technical and Ceco site QC personnel. The inspector reviewed
the following reinspection procedures and had no adverse
comments:

* S&L procedure No. MDD-SED-001 " Procedure for the
As-Found Inspection of the Supports on MS Lines, A, B,
C, and D and on the Associated SRV Discharge Lines,"
Revision 2, dated March 12, 1985.

* S&L procedure No. MDD-SED-002, " Tolerances for the
Evaluation of the Deviations Recorded in the Inspection
of Supports on the MS and SRV Discharge Lines,"
Revision 0, dated March 15, 1985.

The results of the S&L inspection are documented in Table 1
of this report. S&L's evaluation of the design deviations
identified some increases in the design (AISC) margin and some
decreases in the margin due to support and attachment location
deviations, changes in auxiliary steel component angular
orientation, and alternations in plate thickness and dimensions.
The design margin did not drop below the Code allowables.
Increases in design margin were generally associated with a
design load reduction.

The identified design deviations from the as-built piping
suspension system indicated that the QC inspection for the
Mark I program and the IE Bulletin 79-14 program piping
suspension system modification and installation activities,
performed during the past refueling outages (since 1980)
were not totally effective in verifying support location,
orientation and configuration (such as dimensions and
offsets) in accordance with the design. This deficiency
was partly caused by the fact that S&L Specification
8/M 71480, "Dresden Station Unit 2 Specification for
Fabrication and Installation of Restraints on SRV Lines and
MS Headers," issued for construction on December 24, 1980,
did not provide adequate QC inspection acceptance and/or
deviation tolerance criteria. An additional contributing
factor was that the craft and inspection staff did not follow
the existing Ceco Field Change Request (FCR) procedure;

9
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e.g., FCRs were not generated to document design deviations
for engineering evaluation and disposition prior to support
installation. The lack of adequate QC inspection for piping
suspension system modification is a violation of 10 CFR 50,
Appendix.B, Criterion X (237/84027-01; 249/85013-01).

A Ceco letter to RIII dated April 11, 1985, states that a
similar inspection will be conducted at Quad Cities Unit 2 and
that the inspection program in this area will be upgraded.

3 -
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TABLE 1

St# MARY OF S&L INSPECTION FINDINGS

I 1
.

I 1. I
'

I

| | Total No. of | No. of | No. of Deviations Exceeding I I

I Support | Supports | Supports with | Evaluation Tolerances. | S&L Documentation |
| Category I _ Inspected | Design Deviations 1. No.-of Deviations Exceeding i j
i | | | Meaurement Tolerances-
1 I I I

I I I I | Dresden 2 Support Verification !
I Mark I | 34 | 22 1 59 i Checklist Summary, dated 1
I Program | | | llI I March 21, 1985 I
I I I | | |

| | 1 I l Dresden 2 Mechanical Component i
IPro IEB 79-14| 29 | 26 | 67 i Support Verification Checklist |
|Insta11ations! I | 11 6 | Summary, dated April 4, 1985 |
| | 1 | 1 I

l l l
I I l,

| MS Line A I 3* | 3 | 9 | Dresden 2 Mechanical Component |
| Target Rock i I | II I Support Verification Checklist |

| SRV Modiff- 1 I | | Summary, dated April 4,1985 l
I cation | | | | |
| | | | | |

*All 3 restraints required modification as a result of the inspection.

11
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Unresolved Items

The design deviations (90% of the inspected supports contained
design deviations and 78% of these deviations required
evaluations) identified during the S&L inspection should have
been identified and evaluated during the IEB 79-14 program
reviews. The adequacy and acceptability of the IEB 79-14
walkdown inspection therefore appears questionable. Furthermore,
among the 29 pre IEB 79-14 supports designed by Bergen Patterson
Co., 19 were installed without structural calculations. Formal
calculations were not performed until recently (1985). The
inspector noted that there could be other supports (other than
the 19 identified) that did not have supporting design
calculations. The new S&L calculations indicate that some of
support structures such as 82-3009 and 82-3006 with safety
margins of 1.0 and 0.87, are very close to the AISC design
allowables. This is an unresolved item pending further review
by the inspector (237/84027-02; 249/85013-02).

The Dresden Units 2 and 3 Mark I program containment
modifications included:
* Torus ring girder reinforcement
*

~

Addition of torus miter joint saddles and plates

Modification of wetwell piping supports (internal)-

HPCI turbine exhaust-

HPCI pot drain line-

- Spray header

LPCI' full flow testing-

* Additional SRV piping modifications

"T" quencher-

"T" quencher restraints-

Line supports-

* Torus attached piping modifications (external)

ECCS suction header snubbers-

.
modification of large bore piping-

modification of small bore piping-

12
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If the sample of 34 supports (see Table 1) that were reviewed by
Ceco is representative of the total number of supports in the
Mark I program, the design deviations (65% of the inspected
supports contained design deviations and 73% of these deviations
required evaluations) identified during the S&L inspection raise
some questions concerning the adequacy of the Mark I as-built
evaluations. This is an unresolved item pending further review
by the inspector (237/84027-03; 249/85013-03).

(4) MS Transient Monitoring Program

The ifcensee developed a composite MS transient monitoring
program including establishment and implementation of
calibration procedures for strain gauges (SGs), linear variable
differential transformers (LVDTs), and the Gould 2800 Series
signal amplifier and recorder / printer. The end product included
specific machine setting instructions for the plant operators
and establishment of communication, interface, and reporting
responsibilities.

The inspector reviewed the following Wyle documents:

* Procedure 541/17652, " Collective Summary of All
Procedures for Installation, Calibration, and Equipment
Operation for MS Line Monitoring System, Dresden
Nuclear Power Plant Unit 2," dated March 23, 1985.

* Procedure 17652-2, " Operator Procedure for MS
Monitoring System at Dresden Nuclear Power Plant
Unit 2," dated March 24, 1985.

The inspector's review of the above procedures noted that
additional procedural controls were desirable. The licensee
agreed and incorporated those additional controls into the
following procedures:

* Dresden 2 Operating Order No. 28-85, "MS Line Snubber
Monitoring System," dated April 5, 1984.

* Dresden 2 SP 85-4-76, "MS Line Snubber Monitoring
System," Revision 0, dated April 4, 1985.

| The licensee's commitments relative to operability of the
monitoring system, responses to SG signals, planned program'

enhancement, and submittal of reports to RIII are delineated
! operation and submittal of reports to RIII are delineated
! in Items 1 through 3 of RIII CAL 85-04, dated April 5, 1985,

(Attachment 1).

|
|

|

|
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(5) SG and LVDT Radiation Qualification

The licensee evaluated vendor SG and LVDT radiation qualification
and evaluation data prior to installing the instruments on the
MS lines. The inspector reviewed Dresden internal memorandum
No. M12-2-85-4, " Environmental Qualification of the MS Linear
Snubber Instrumentation," dated March 25, 1985, and had no
adverse comments.

(6) Snubber Replacement

The licensee replaced all four existing PSA-10 snubbers
installed on MS Line A that were not upgraded to PSA-35
snubbers with new PSA-10 units.

The inspector reviewed CECO Dresden Unit 2 Work Request
No. 042617 requesting MS Line A snubber Nos. 42, 47, 48,
and 49 be replaced with new PSA-10 units. The work was
requested on February 22, 1985, and completed on March 12, 1985.

(7) Fast Flooding

The licensee discontinued fast flooding of the reactor vessel
during the plant hot shutdown operation. The inspector reviewed
changes made to the Dresden Units 2 and 3 Procedure No. DGP2-2,
Revision 11, approved on March 6, 1985. The fast flooding of
the reactor vessel prescribed in this procedure was deleted.

(8) Failure of Impe11 To Identify Structural Damage

The licensee provided RIII with written justification as to why
the apparent structural damage at MS snubber No. 45 had not
been identified by Impell and Ceco site Technical Staff in
accordance with the RIII CAL, dated March 17, 1983, Item 3.

The MS transient damage inspection was performed by Impe11.
The results are documented in Impe11 Report No. 09-0590-0211,'

"Dresden Unit 2 MS Line Inspection Summary," Revision 0, dated
January 1985. The report states that " Visual inspection of the
supports and support structural steel was performed by Impe11
and separately by Commonwealth Edison Quality Control personnel.
Eighteen constant spring supports, 14 snubber pipe attachment /
structural attachments and 1 strut were inspected on the Main
Steam lines. No evidence of component failure, structural
failure, weld failure, binding, misalignment or overtravel
was found."

A subsequent inspection by S&L identified structural damage at
snubber No. 45 (Mark No. 2-30018-51) installed on MS Line B.
This prompted a reinspection by Impe11 of all MS snubber
attachment structures. No other visual damage was identified.
Impe11 also conducted an analytical evaluation and determined

!
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that the cause of the failure of snubber No. 45 was a transient I
overload in the range'of 18 to 25 kips. This load generated '

plastic strains over a large portion of the unbraced W6x15 beam
,

and resulted in lateral torsional buckling of the flanges. The 1

Impell findings are documented in a letter to Ceco,
No. 0590-096-022, "Dresden 2 MS Snubber Failure Investigation,"
dated February 12, 1985. A Impe11 followup letter to Ceco,
No. 0590-096-027 dated March 1, 1985, further substantiated the
above Impell findings and concluded that the failure to identify
the structural damage at snubber No. 45 during the initial |

inspection was an isolated instance and due solely to' human
error.

The~Dresden staff performed a detailed investigation of the
event. The facts are documented in a Technical Staff
Supervisor memorandum to the Station Superintendent,
" Structural Degradation of Support Steel for Snubber No. 45
on Dresden 2 Not Identified in Visual Inspections," dated
March 22, 1985. The inspector reviewed the memorandum and
considers the matter closed.

4. LPCI Snubber Failure

a. Snubber Failure

During testing conducted in accordance with the Dresden Technical
Specification snubber functional test requirements, snubber No. 1527
(Nutech No. NA-SN-17),-installed on the LPCI line between the drywell
penetration pipe anchor and the outboard isolation valve, was found
damaged and inoperable. The snubber (a PSA-10) was installed as a
result of the Mark I _ program. The damage included: (1) dust cover
dented, (2) inertia mass retaining ring broken, (3). shaft end mush-
roomed, (4) thrust bearing inner race threads corn cobbed, and (5)
shaft threads damaged under thrust bearing.

b. Licensee Initial Reviews j

During the January 29, 1985, meeting with Ceco at RIII, the licensee
indicated that snubber No. 1527 (Nutech No. NA-SN-17) on the LPCI
System had also failed and Ceco presented the preliminary results of
its evaluation.

.

c. Licensee Corrective Actions

As a result of comments made during the above meeting and additional
inspections performed by the inspector the licensee agreed to

1

implement certain corrective measures prior to returning Unit 2 to
power operation. These actions are as described below:

'
(1)- Operability Assessment and Fatigue Evaluation

The licensee agreed to conduct an operability assessment and

4
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fatigue evaluation for the LPCI transient event that failed
snubber No. 1527 (Nutech Mark No. NA-SN-17). Certain LPCI
as-built piping component dimensions were to be measured and
the critical dimensions were to be included in the transient
stress analysis.

The inspector. reviewed Nutech Calculation No. CEC 016.0100,
"LPCI (X311A to X150A) - Operability and Fatigue Evaluation with
Locked Snubber NA-SN-17 at Node A90, Reference M-3213-18,
Revision A," Revision 0, dated January 29, 1985, and had the
following comments:

* Paragraph 1. - The Problem:

" Snubber Mark No. NA-SN-17, shown on Drawing No.
M-3213-18 (Reference 2), existing on LPCI line from
torus penetration X311A to drywell penetration X150A
(Nutech Tap Model D2.13.01), was found locked up,
i.e., operating as a rigid strut."

Comment:

The paragraph did not identify that a system transient
had failed the snubber.

* Paragraph 2. - Evaluation Requirements

"(1) Operability assessment of the piping syster with
the locked snubber."

.

Comment:

The paragraph did not establish evaluation criteria
to be used for the system transient operability-
assessment.

"(2) Fatigue evaluation of the piping system for a
condition when 35 kps force is induced in the
locked snubber due to water hammer effects
assumed to occur 40 times in the design life."

Comment:

No justification or basis was provided for the design
life assumption.

Paragraph 3. - Method of Evaluation*

"(1) For operability assessment it is required to
show that the pipe stress would be below twice
the yield stress of the material for deadweight (s),
operating base earthquake (OBE), and normal operating

16
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thermal loads.- Since the locked snubber is in the
lateral east-west direction, it will have negligible
effect in the deadweight response. The piping system
has already been qualified for seismic loading in.the
Mark I analysis (Reference 4). To qualify the system
for thermal load a PISTAR analysis of truncated model
D2.13.01 (excluding the torus internal piping from
original Mark 1 Model) is performed using both the
normal operating thermal load and maximum operating
(accident condition) thermal load."

Comments:

The " List of References" did not identify the-

source of the 2 S., pipe stress allowable. The
engineer did not justify the use of the 2 S
criterion. Y

The design criteria that DW + OBE + TH < 2 S-

ignoredthetransientdynamicloadingstressEs.
.

The engineer did not consider the transient-

loading condition.

"(2) For fatigue evaluation PISTAR analysis is performed
using the truncated model (as described above) and
shown in Attachment A, with a 35 Kips load applied at
Node A90 (location of locked snubber) in the direction
of the snubber (i.e., East or as Fz). The maximum
stress obtained due to this load is then used for
fatigue evaluation using the Design Fatigue Curves in
the ASME Code Division I, Appendices (Reference 5).
The fatigue usage factor due to this load is estimated
to establish its significance and requirements of
detailed fatigue evaluation."

Comments:

The engineer modeled the loading incorrectly.-

The 35 kips at the failed snubber was a reactive
load, not an applied load.

The transient load was not included as a part of-

the operability assessment analysis.

* " Paragraph 4 - PISTAR Analysis Input

"The piping analysis model used for PISTAR analysis
is a truncated model of the Mark I model D2.13-1.
Only the torus internal piping is excluded, as this
portion of piping will have insignificant effect on

-the thermal load response of the piping system close

17
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to the locked snubber. Listing of the model is
included in the PISTAR output, Attachment B. Details
of the model development are in Reference 6.

Thermal anchor movement for m ximum operating
(accident condition) are obtained from Reference 2.
This is caused due to torus temperature of 165*F and
drywell temperature of 285 F. For normal operating
condition, from Reference 1, the torus temperature is
90 F and drywell temperature is 150 F. The anchor
displacements for maximum operating temperature (in
Reference 2) are scaled down for normal operating

The anchor displaggsentf0 = 0.21
at the torusconditions.

penetration is factored by: 165 - 70

Theanchordispggemeng.atthedrywellpenetration
is factored by 285* - 70 = 0.37

Comment:

The piping thermal movement, including the effect of
thermal anchor movements, did not contribute to the
failure of the snubber.

" Paragraph 5. - Results of Analysis

"(1) The maximum pipe stress due to normal operating
thermal load is 7.63 ksi at node X150A, which is

at the drywell penetration anchor point."

Coment:

See above coment related to Paragraph 4.

"(2) The maximum stress due to pressure, deadweight,
and maximum operating (accident condition)
thermal load is 25.73 ksi."

Coment:

See above coments related to Paragraph 3 subparagraph (1).

"(3) The maximum pipe stress due to 35 kips load at the
locked snubber location (and direction) is 36.05 ksi,
at node X150A."

~

Coment:

See above coments Paragraph 3 subparagraph (2).

18
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* " Paragraph 6. - Discussion of Analysis Results

"(1) The pipe stress due to normal operating loads
(as well as maximum operating thermal loads) is
less than twice the yield stress 2x30 = 60ksi,
and therefore, the system is qualified for
operability."

Comments:

See above comments related to Paragraph 1,-

Paragraph 2 subparagraph (1), and Paragraph 3
subparagraph (1).

- Bases for " normal operating loads" < 2 Sy, and
" maximum operating thermal loads" < 2 Sy were
'not established and justified.

] "(2) The pipes stress due to pressure, deadweight,
thermal (max. op.) and seismic anchor movement
(obtained from original MK-I analysis,
Reference 4) is 32.82ksi < 37.5ksi, which is

,

4 less than 37.5ksi allowable Equation 11 (ASME

Code). status. Therefore, the system is qualified
for accident condition as well."

Comment:

This comparison is not pertinent to this analysis.

"(3) For fatigue analysis due to to 40 cycles of the
35 kips load, the allowable number of cycles N

,

for status of 36.05ksi, (from Figure I-9-1,
Reference 5) is 1.23 x 104 The usage factor
is therefore n/N = 40/1.23 x 104 = 0.003. The
usage factor being so insignificant no further
fatigue evaluation is required."

;

Comment:

See above comments related to Paragraph 2-

subparagraph (2), and Paragraph 3 subparagraph (2).

Paragraph 7 - Conclusions and Recommendations*

"The piping system LPCI from torus penetration X311A
to drywell penetration X150A is with a locked snubber
at Mode A90 (per drawing M-2318, Revision A) is
qualified for operability as well as accident

~ condition.

. The locked snubber may be replaced with a rigid strut."
,
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"
: Comment:

The engineer's conclusion that the failed snubber could
be' replaced with a rigid strut was questionable. An
analysis had not been performed to evaluate the
energy dissipation and the consequences on the pipe
if the snubber had been replaced with with a strut
and a similar transient occurred in the future.

.

The following is a summary of the inspector's comments:

(a) At the time Nutech performed the original
analysis, the cause of the LPCI transient had not
been determined. The main purpose for completing
the operability analysis war to justify continuedi

system operation in case the cause of the failure i

could not be identified. In this analysis,
Nutech only addressed the effects of the frozen
snubber that were due to transient overload.

During the transient event the piping reactions
.

should have been assumed to occur at the
location where the flow changed direction (pipe
elbows). The piping reactions were the force
that damaged the snubber. The Nutech analysis
originally did not apply the loads in this
manner.

(b) The Nutech statement to replace the snubber with
a rigid restraint did not consider the energy
dissipation and the consequences on the pipe
assuming the same event that caused the damage
occurred again and resulted in damage to the
PSA-10 snubber.

(c) Nutech's conclusion that the transient event was
bounded by the Mark I program was without basis.
The transient load that failed the snubber was
estimated to be more than twice the most severe ,

.

Mark I design accident condition.,

'(d) The basis for using 40 transient cycles (TCs) in
the fatigue analysis was not justified. The '

Technical Specification requires that the pump
be tested monthly and that valves be tested
quarterly. The number of dynamic transients
that could occur during these tests were not >

discussed in the analysis.

The above summary demonstrates that Nutech did not translate;

the appropriate design basis into the LPCI operability and'

fatigue analyses. This failure of Nutech to conduct an adequate
1
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design review of the LPCI snubber failure is considered a
violation of 10 CFR 50, Appendix B, Criterion III (237/84027-04).

Nutech management did not concur with the inspector's assessment
of the adequacy of the Nutech analysis. Nutech indicated that

.

the purpose of the analysis was to determine system operability |
under design conditions as delineated in the FSAR and that the i

transient cor.if tion is not a design basis event for this system. !
The Nutech handout from its presentation to Region III its i

included as Attachment 2.

After discussions with the inspector Nutech performed an
additional calculation. The inspector reviewed Nutech
Calculation No. CEC-16-102-02, "Dresden Unit 2 LPCI Line,"
dated March 6, 1985 and the pertinent weight, pressure, and SSE
stress data obtained from the Mark I program analyses for Node
No. X-150A, A40-45, and A10-11, and had no adverse comments.

The inspector also reviewed the Nutech pipe walkdown measurements
that were taken on February 19, 1985, and documented in a letter
to Ceco, No. CEC-16-005, "Dresden Unit 2 LPCI 2-1504-16", Field
Walkdown," dated March 11, 1985, and had no adverse comments.

In accordance with the revised Nutech evaluation a new PSA-10
snubber was installed to replace the damaged snubber Mark
No. NA-SN-17. Subsequent RIII walkdown of the system identified
that the replacement was completed.

During his review of the Nutech LPCI operability analysis, the
inspector raised a question concerning the functionability of
snubber Mark No. NA-SN-17 since it was installed very close
to the rigid drywell pipe penetration anchor. Subsequent review
of Nutech Calculation No. CEC-16-102-04, "Dresden Unit 2 LPCI
Line," dated March 7, 1985, resolved the inspector's concern.
The snubber was installed 82" away from the anchor instead of
the 46" identified originally.

Unresolved Items

The above shortcomings in A-E activities suggest that the Ceco
technical audit program may not be fully effective.

Problems with Ceco technical QA audits were identified during
previous NRC inspections. These problems are documented in
Inspection Report Nos. 50-237/82008; 50-249/82009; 50-254/82009;
50-265/82010, and Hos. 50-237/82021; 50-249/82022; 50-254/82017;
50-265/82019, and again in Nos. 50-237/83006; 50-249/83005;
50-254/83004; 50-265/83004. This is an unresolved item
(237/84027-05; 249/85013-04) pending further review by the
inspector of CECO audits of its A-Es.

.
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As a result of the inspectors concern with the adequacy of
Nutech activities as discussed in the proceeding paragraphs
Ceco agreed to conduct a technical audit of Nutech. CECO and
RIII representatives met in RIII on April 30, 1985, to discuss
the audit scope, content and auditor qualifications. During
the meeting RIII discussed in detafi RIII concerns with Nutech
activities.

During an NRC inspection conducted at Nutech on
February 15-16, 1983, problems were identified with the design
review of analyses (Paragraph 3.c of Inspection Report
Nos. 50-237/83006; 50-249/83005; 50-254/83004; 50-265/83004).
This resulted in Nutech issuing a new procedure COM-PI-018,
" Design Verification Documentation," Revision 0, dated February
15, 1983. Based on the inspector's review of the Dresden Unit 2
LPCI transient analysis, the effective implementation of
COM-PI-018 appeared questionable. This is an unresolved item
pending further review by the inspector (237/84027-06;
249/85013-05).

(2) Nondestructive Examination
Nu

The licensee agreed to nondestructively examine the LPCI piping
including the drywell penetration anchor.

&

MT was performed on February 19, 1985, at the drywell pipe
penetration seal ring-to pipe weld and at the seal ring to
containment weld. No unacceptable indications were
identified. MT was performed on March 5, 1985, at the pipe
elbow welds adjacent to the failed snubber. No unacceptable
indications were identified.

(3) High Point Verification

N
The ifcensee ag.wed to check the slope (s) of the portions of
LPCI line outside the drywell connecting to the drywell
penetration anchor. The system installation was to be modified
if improper venting was identified.

The inspector reviewed the Nutech survey conducted on
March 4, 1985, and documented in a letter to Ceco,
No. CEC-16-003, "LPCI Line 2-1504-16," High Point Verification,"'

dated March 7, 1985, and concluded that the LPCI vent system was
installed properly.

(4) Inservice Vibration Testing

The licensee agreed to conduct inservice vibration testing for
the LPCI piping at floor elevation 527'-1-3/4" after venting the
system and during pump startup. The number of hand held
instrumentation probes required and the locations where
measurements were taken were to be identified on a piping
isometric drawing.

22
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:The inspector reviewed Dresden Test Procedure No. SP85-3-36,
"LPCI Snubber Failure Vibration Test," Revision 0, dated
March 6, 1985, and had no adverse comments. The inspector
observed a test on March 7, 1985. The maximum measured line
displacements were 0.063" vertical and 0.02" horizontal near
pipe elbow A10-11. These were within the allowables of 0.56"
vertical and 0.14" horizontal provided by the Nutech letter,-

CEC-16-002, " Elbow Displacement Due to SSE, LPCI Snubber Failure
Analysis", dated March 6, 1985.

The results of the test indicated that the cause of the piping
transient was most likely due to improper venting and line
filling prior to pump startup. Additional operator training was
conducted.

5. Review of 1983 Plant Refueling Outage Snubber Functional Test Records

The inspector reviewed the following Dresden 2 Work Requests for
mechanical snubbel functional tests:
* D-24093, dated January 3, 1983 - 10 snubbers were tested.

* .0-25935, dated February 16, 1983 - 10 snubbers were tested.

* D-25963, dated February 18,~1983 - 5 snubbers were tested.

* D-26019, dated February 22, 1983 - 6 snubbers were tested.

The. applicable Table 3.6.lb, " Safety-Related Mechanical Snubbers",
of TS Amendment No. 60, dated May 6, 1981, contained 39 snubbers.
Based on the 6 total failed snubbers the original 10% test and an
additional 10% for each failed snubber identified, the total number
of snubber functional tests required was 28. The actual number of
tests performed was 31. No violations or deviations were identified
as a result of the review.

6. Unresolved Items

Unresolved items are matters about which more information is required
in order to ascertain whether they are acceptable items, items of
noncompliance, or deviations. The four unresolved items disclosed
during this inspection are discussed in Paragraphs 3.C(3) and 4.C(1).

7. Exit Interview

The inspector met with licensee representatives (denoted in the Persons
Contacted paragraph) at the conclusion of the inspection on
April 18, 1985. The inspector summarized the scope and findings of the
inspection. The inspector discussed the likely informational content of
the inspection report with regard to documents reviewed by the inspector
during the inspection. The licensee did not identify any such documents
as proprietary.
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CONFIRMATORY ACTION LETTER CAL 85-04,

.,

ATTACINENT 1 -,

APR 5 1985
.

Docket No. 50-237

Commonwealth Edison Company
AT7N: Mr. Cordell Reed - .

Vice President
Post Office Box 767
Chicago, IL 60690

Gentlemen:

This refers to the discussion between Mr. R. Rybak of your staff and
Mr. J. F. Streeter of my staff on April 5,1985, regarding monitcring and
surveillance actions you will take as a result of the damage sustained by
several mafn steam piping mechanical snubbers on Dresden Unit 2 du' ring the
last operating cycle. With regard to the matters discussed, we understand
you will take the following actions:

1. Monitoring system operability:

a. Periodic verification of the operability of the recently installed
main steam (MS) transient monitoring system will be conducted in
accordance with Special Procedure 85-4-76 or Technical Procedure
DTS 020-3.

b. An assessment will be made of the impact on the operability of the
monitoring system and a verbal report will be made to Region III
within 2 working days should any component of the monitoring system
become unable to perform its intended function. A followup written
report will be submitted to Region III within 30 calendar days.

,

.

c. Commence a plant shutdown within 72 hours if either 4 or more strain
gages (SGs) are inoperable or the monitoring system is otherwise
determined to be inoperable. The monitoring system will be restored
to an operable condition prior to resuming power operation.

2. Response to SG signals:

a. A verbal report will be made to Region III within 2 working days
followed by a written report within 30 calendar days if the
following SG signal indications are obtained: ,

(1) At or above 15 Kips but less than 20 Kips.

(2) At or above 20 Kips. (The written report will include a safety

evaluation.)

7ff-
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.

b. An evaluation will be conducted to determine the cause of the signal
when any of the SG signals reach or exceed the following force levels:

'

MS Line B MS Line C MS Line D

Snubber Force Snubber Force Snubber Force
No. Level No. Level No. Level

46 25 Kips 44 20 Kips 52 35 Kips
50 25 Kips 53 25 Kips

e 51 30 Kips

c. A . plant shutdown will be commenced within 72 hours for main steam
piping inspection when the force levels in Item 2.b are exceeded
unless the evaluation determined the signal cause to be (1) instrument
malfunction, (2) power supply transient, (3) electronic noise,
or (4) personnel error.

3. Within 6 months after returning Unit 2 to power operation:

a. The MS piping transient monitoring program will be enhanced by
defining the linear variable displacement transducer (LVDT)
set levels which will be in addition to the SG set levels described
in Item 2.b.

b. The present instrumentation will be modified such that all 12 '
.

recorder channels will print out when any of the SGs or LVDTs sense
signals at set levels. (The interruption of the MS piping transient
monitoring program due to modification, hookup, calibration, and -

'

testing will not exceed a total cumulative time of 72 hours without
notifying Region III.)

c. Prior to initiation of Items 3.a. and 3.b. these actions will be
discussed with Region III.

4. During the next Unit 2 refueling outage:

a. The following safety-related mechanical and hydraulic snubbers
will be functionally tested:

Snubber No. Type & Size Location

44, 51, 53 PSA-35 Main Steam Lines
C and D

1527 PSA-10 LPCI

- . - , _ -. _ _ - _ . .- - - --
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|

17 PSA-35 Recire. Imop B
Ring Header

36 PSA-35 Recire. Loop B
Pump Discharge

7,8,9 PSA-35 Recirc. Icop B
Pump Rody.

1514 PSA-100 Torus Ring Header
1510, 1506 AD-55 Torus Ring Header
1301, 1302, 1303 Grinnell Hydraulic Isolation Condenser

2)" Bore Cylinder
2302 PSA-j HPCI Vent
1526 PSA-i LPCI Vent
1604, 1605 PSA-i Torus Drain
1530 PSA-4 LPCI Vent'

.

b. Any snubber or structure damage identified during inservice
- inspections and any snubber functional test failures will be verbally

reported to Region III within 2 working days followed by a written
report within 30 calendar days.

Please inform us immediately if your understanding of these actions are
different from that stated above.

James G. Keppler
Regional Administrator

C

cc: D. L. Farrar Director
of Nuclear Licensing

,

D. J. Scott, Station
Superintendent

DMB/ Document Control Desk (RIDS)
Resident Inspector, RIII
Phyllis Dunton, Attorney,

General's Office, Environmental
Control Division

R. Kiessel, IE
F. Cherney, MEB, NRR

/

.
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ATTACIIMENT 2

.

OBJECTIVE-

.

O DEMONSTRATE CALCULATION CFC.016.0100 IS CORRECT-

0 DEMONSTRATE CALCULATION ME0.TS & EXCEEDS OPERABILITY

CRITERIA

.

O DEMONSTRATE CALCULATION PRO'/ IDES CORRECT CONCLUSION
'

\
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SC'0'PEl

0 INSERVICE INSPECTION PROGRAM REVEALED SNUBBER

M-3213-18 ON LPCI 2-1504-10" LINE HAD FAILED

0 NUTECH WAS REQUESTED TO JUSTIFY CONTINUED OPERATION

WITH LOLKED SNUBBER (IE OPERABILITY ANALYSIS FOR
1 MORE CYCLE)

0 NUTECH TO RECOMMEND SEVERAL OPTIONS FOR LONG TERM

FIX

-

.

0

*
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BASIS 0F ANALYS_IS

0 OPERABILITY CRITERI Ai DW+PO+SSE < 2aSY=60KSI

(REF NUTECH COM-PI-008)

0 ORIGINAL MARK I ANALYSIS LOAD COMBINATIONS:

- PO+DW+0BE < 1.2SH = 18KS I (ASME EQ. 9 LEVEL B)
- Pa+DW+SSE+SRV <1.8SH = 27KSI (ASME EQ. 9 LEVEL C)

0 FOR A LOCKED SNUBBER OPERABILITY CRITERI A IS EXPLICITLY
'

DEMONSTRATED BY ORIGINAL MARK I LOAD COMBINATION

PO+DW+SSE <60KSI
.

(OPERABILITY)
PO+DW+SSE+SRV<27KSI (MARK 1)

0 FOR A LOCKED SNUBBER THE ONLY CHANGkS IN STRESSES WILL COME

FROM STATIC LOAD CASES:
~

- TE (THERMAL EXPANSION)

- THAM (THERMAL ANCHOR MOVEMENT)
,

- SSED (SEISMIC ANCHOR DISPLACEMENTS)

0 IN ORDER TO EVALUATE ONE OF 'THE OPTIONS THE NUTECH ANALYST

CONSERVATIVELY COMBINED DEAD WEIGHT AND PRESSURE WITH ABOVE

LOADS TO ACCOUNT FOR LOCKED SNUBBER (ASME SECTION 111 EQUA-
~

TION 11)
~

TE+ THAM +PO+DW = 25.73 KSI (NEW RUN 1-29-85) +~
~

SSED 7.09 KSI'(MK-1 ANALYSIS MAX STRESS)=

32.82 KSI <SC+SH = 37.5 KSI *

THIS MEETS THE REQUIREMENTS OF ASME SECTION 111 EQ. 11 *ASME
ALLOWABLE FOR THIS CASE

O FOR CONSERVATION OPERABILITY CRITERIA (INCLUDES THERMAL)

PO+DW+(TE+ THAM)+SSED = 2577+2846+20306+7090 = 32.82KSI <
60KSL -p...

- -~ ~ O ' FOR " STANDARD" OPERABILITY CRITERIA

PO+DW+SSE = 2577+2846+7820 = 13.24 KSI < 60KSI

.
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CONCLUSION

O CALCULATION PACKAGE IS APPROPRIATE FOR INTENDED SCOPE

O CRITERI A 0F COM-PI-008 WAS MET AND EXCEED BY CALCULATION

PACKAGE
.

- DYNAMIC LOAD CASES ENVELOPED BY ORIGINAL MARK I

ANALYSIS

STATIC LOAD CASES REANALYZED FOR LONG TERM OPTION-

ASME SECTION III EQUATION 11 ALLOWABLES MET FOR-

STATIC LOADS
.

O CALCUATION PACKAGE DRAWS CORRECT CONCLUSION

l' M *. '.'.~|:,~
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