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CORRESPONDENCE ADDRESS: Babcock & Wilcox, A McDermott Co.
Utility Power Generation Division
ATTN: Mr. D. E. Guilbert, Vice President

and General Manager
Post Office Box 1260
Lynchburg, Virginia 24505

ORGANIZATIONAL CONTACT: Mr. T. Stevens, Nuclear QA Manager
TELEPHONE NUMBER: (804)385-3138

PRINCIPAL PRODUCT: Nuclear steam supply systems and nuclear cores.

NUCLEAR INDUSTRY ACTIVITY: The total effort committed to providing domestic
nuclear steam systems and nuclear cores is approximately half of the Utility
Power Generation Division. Principal activities include the design and
procurement of these projects: Bellefonte, Units 1 and 2; and Washington
Public Power Supply System, Unit 1, and providing engineering services under
contracts end fuel reload contracts.

ASSIGNED INSP CTOR: O bMS$
P. M. Sears, Special Projects Inspection Section (SPIS) Date

OTHER INSPECTOR (S): W. Bannister (EG&G) J. Cozzual (EG&G)
W. Shier (BNL) R. Harris (EG8G)
B. Tollman (EG&G)

d@ / All [o[2t[95APPROVED BY: .
-
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INSPECTION BASES AND SCOPE:

A. BASES: 10 CFR 50 Appendix B and Topical Report BAW-10096A.

T'2TTnspe(ct the implementation of B&W's QA program.1) Ascertain the status of previous inspection findings; and
B. SCOPE:

PLANT SITE APPLICABILITY: Bellefonte(50-438,50-439) andWNP(50-460)

/
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A. VIOLATIONS:

None.

B. NONCONFORMANCES:

1. Contrary to Criterion XVI of 10 CFR 50 Appendix B, and B&W QA Topical
Report BAW-10096A, Section 16, B&W does not have in place procedures
requiring prompt evaluation of Potential Safety Concerns (PSC). For
example, PSC 5-83, concerning the operability of the safety-related
high pressure injection pumps during transient conditions, not
included in the equipment specification, has not been evaluated in a
timely manner such that corrective action, if necessary, could be
implemented.

2. Contrary to Criteri'on VII of Appendix B to 10 CFR 50, B&W failed to
ensure that adequate control measures over subcontractors were in
place, resulting in certain ccmponents (Lambda Power Supplies) not
being of adequate configuration or cuality to assure (a) the function
of the sub-supplier's product or (b) the proper output voltage charac-
teristics for a certain range of input power and environmental
conditions that are important to the B&W system function.

3. Contrary to the B&W Quality Assurance Program NPG-0402-01, the
calculation cf reactor protection system setpoints, as demonstrated
in calculation number 32-1150653-00, Oconee 1, Cycle 9, RPS Set Point
Calculations, do not contain information to demonstrate the accuracy
of the noncertified setpoint calculations (personal computer computa-
tions). Thus, the calculations are found to be in nonconformance with
the above requirements regarding the use and verification of safety-
related, noncertified computer calculations.

4. Contrary to Paragraph VII.I. of B&W Administrative Manual Procedure
NPG-0902-06, Rev. 9, B&W did not perform sufficient testing of the
T3 PIPE computer code to give reasonable assurance that the stress
indices used in the ASME code Section III piping equations and,
therefore, the results of these equations are correct.

C. UNRESOLVED ITEMS:

Potential Safety Concern PSC 17-83, " Overcooling Events at Low Reactor
Power " identified a class of steam generator secondary side transients
that, when initiated from low power levels, could produce a relatively
high peak power without a reactor trip and thus, lead to violation of
technical specifications. These transients, including excessive feed-

.
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water addition during spurious turbine bypass or governor valve opening,
are considered " moderate frequency events" by B&W. This PSC is applicable
to all operating plants of the 177 fuel assembly (FA) design.

This PSC was entered into the PSC file on June 30, 1983. An analysis
performed in August 1983 and included in the PSC file, indicated that a
slow overfeed trarsient to both steam generators "can produce unacceptable
minimum (departure from nucleate boiling ratio) DNBR results" and thus
violate the technical specification for the 177 FA plants.

ELW stated that additional analyses have indicated that the overfeed
transient is not as severe as the original analysis indicated. However,
this assessment is based on results obtained from a training simulator
and may have included reactor trip functions that are not safety grade
and not normally included in safety analyses. B&W also stated that a
mechanism to produce an overfeed transient of the type that could exceed
technical specification limits has not been identified. However, no
documentation of analyses supporting this statement was available.

The inspector stated that the analyses performed with the training
sinulatof are considered "best estimate" calculations and not appropriate
for the evaluation of technical specification limits. Furthermore, the
use of a non-safety grade trip function is also inappropriate. It was
also noted that this PSC has remained open for a considerable time
period (approximately 18 months) and dealt with a serious concern that
could be considered reportable under 10 CFR 21. This item relates to
Nonconformance B.1.

This item and the associated analyses will be subject to a detailed review
during a future inspection.

D. STATUS OF FREVIOUS INSPECTION FINDINGS:

1. (Closed) Menconformance (83-03): PSC 24-83 identified a concern that
cculo have affected the tecnnical specifications for all plants with
B&W Vodel 177 fuel assemblies. This PSC involved the analyses of the
potential for fuel damage during accident situations.

B&W has completed the required analysis and the results indicate that,
using a new methodology, the current operational and safety limitsI

provide adequate margin to the fuel damage criteria and technical
specification changes are not required. This PSC was closed in
January 1983. The nonconfornance is considered closed.

l
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2. (0 pen) Nonconformance (83-03): This nonconformance concerned three
computer code certification files for the CRAFT 2 code that were
reviewed by the supervisor of the originator.

B&W QA prdcedure NPG 0403-11. " Technical Document Signatures," is
/ being revised (Rev.12) to require that Unit Managers document that

the reviewer was properly independent. The Unit Manager will also be
required to document the justification for reviewers who are not
sufficiently independent. .During this inspection a draft revised

' procedure was reviewed; however, it will not be issued until March 1,
1985. Thus, this item will be reviewed during a future inspection.

3. (0 pen) Nonconformance (84-03): This nonconformance was concerned
with an uncertified computer codt (the CORE code) that was used
in a safety-related, analysis.

The documentation required for the certification of the CORE computer
code has been completed and h currently under review.

As part of the preventive actions associated with this noncenformance,
ElW has prepared a list of uncertified computer codes used for safety-
related calculations in the Engineering Department. In addition, QA
Procedure NPG-0902-06, " Computer Program Development and Certification'
has been revised to preclude the certification exemption for any
computer code that performs safety-related calculations. This
procedure is scheduled to be issued on March 1, 1985. This item will
be reviewed during the next inspection.

4., (Closed)'dnconformance(84-03): Two modeling additions to the small
break vr sion of tbc CRAFT 2 code (i.e., non4quilibrium pressurizer
and primary metal heat structure model) were not properly verified.

A review of the CRAFT 2 certification file indicated that the two
models have been properly verified against hand calculations inde-
pendent of the CRAFT 2 code and then tested for operability with the
CRAFT 2 code structure. In addition, a training session was held for
all computer code responsible engineers to emphasize the need for a
clear description of test cases and verification records in code
certification files. This nonconformance is considered closed.

5. (Closed) Nonconformance (84-03): This nonconfor.rance was concerned
with the incomplete explanation of the adoquacy of agreement with
experimental data for a test problem associated with a steam
generator modification in the CRAFT 2 computer code.

|
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The certification file for CRAFT 2 computer code was reviewed and an
adequate explanation of the comparison of CRAFT 2 calculation with
Alliance Research Center (ARC) Test 13 for a once-through steam
generator,was observed. As part of the preventive actions B&W has
implemented conceving this nonconformance, a training session was held
for all computer code responsible engineers to emphasize the need for
clear identification and explanation of verification calculations.

This nonconformance is considered closed.

6. (0 pen) Nonconformance (84-03): This item concerned the description
of computer code limitations in computer program manuals.

B&W QA procedure NPG 903-03, " Development and Control of Computer i

Program Manuals" is, being revised to reflect changes in the computer
code limitation description. This revision (Rev. 10) is scheduled
to be issued on March 1, 1985 and this item will be reviewed during a
future inspection.

E. OTHER FINDINGS OR COMMENTS:

1. Potential Safety Concerns

B&W QA Procedure NPG-1707-01, " Processing Safety Concerns," requires
that records be established that document any concern which has
been discovered during design, analysis, fabrication, installation,
testing, inspection, training and operations activities of a
nuclear power plant and which has or may have safety implications.
These records are identified as PSCs prior to the completion of the
evaluation of the need to report the item to the NRC per 10 CFR 21.
As part of this inspection, the PSC files were reviewed for the period
of January 1983 through January 1985 and the findings are described
below,

a. PSC 9-83, TACO Code Error: This PSC concerns a computer code
error that was identified in the TAC 02 computer codo. The TACO 2
code is used to calculate the fuel rod internal pressure that is
used in loss of coolant accident analyses. This item was entered
into the PSC file in April 1983 and closed on September 20, 1983.

b. PSC 3-83, Effect of Non-condensibles During Small Break Loss of
CoolantAccident(SBLOCA): This PSC concerns the possibility
that noncondensible gases generated in the primary system follow-
ing SELOCA could cause erroneous instrumentation readings and
indicate a higher than actual degree of primary subcooling, .thus



O

O

0,RGAH12AT10N: BABC0CK & W1LC0X, A MCDERM0TT CO..

UTILITY POWER GENERATION DIVISION
LYNCHBURG, VIRGINIA

REPORT INSPECTION
NO.: 99900400/85-01 RESULTS: PAGE 6 of 12

delaying actuation of various safety systems (i.e., high pressure
injection and auxiliary feedwater). This PSC was more signifi-
cant for plants with the 205 fuel assembly (FA) design (Bellefonto
1 and 2) than the 177 FA plants due to higher subcooled margin
available in the 177 FA designs. This item was entered into PSC
the file in January 1983 and closed in November 1983.

c. PSC 5-83, HPI Pump Thermal Shock / Thermal Stress: This PSC
concerns a potential thermal stress problem with high pressure
injection (HPI) and makeup (MU) water systems following activa-
tion of the HPI pumps. The concern is applicable to all B&W
pl ants. This item was entered into the PSC file in January 1984
and has not been closed,

d. PSC 1-84, Excessive OTSG Steam Velocities: This PSC concerns
the potential for excessive steam exit velocities from the steam
generator during transient conditions and the possibility of flow
induced vibrations (FIV) resulting in steam generator tube
ruptures. The item was entered into the PSC file in January 1984
and has not been closed.

e. PSC 17-83, Overcooling Events at Low Reactor Power: This PSC
concerns certain secondary side steam generator transients
(e.g., excessive feedwater addition and spurions turbine bypass
or governor valve opening) that can lead to high reactor power
levels without reactor trip when initiated from low power levels.
This situation could result in exceeding departure from nucleate
boiling ratio (DNBR) safety limits and thus, violate the
technical specification for operating B&W plants. This PSC is
applicable to all operating plants with the 177 FA design.

This item was entered into the file on June 30, 1983 and has not

been closed. A preliminary analysis was documented which
indicated that a slow overfeed transient to both steam generators
would not generate a reactor trip and possibly exceed DNBR safety
limits. During this inspection, B&W stated that additional
analyses have indicatec' that the overfeed transient was not as
severe as originally indicated. However, the inspector stated
that the documentation of the additional analyses was not suffi-
cient to support this conclusion. For example, the additional
analyses were performed using a training simulator that may have
taken credit for a non-safety grade trip function. The training
simulator is considered a "best estimate" analytical method and
is not normally considered applicable safety analyses supporting
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technical specification limits. Furthermore, non-safety grade
protective functions are not included in safety analyses unless
they affect the calculation in an adverse manner.

B&W also stated that a mechanism to produce an overfeed event
that exceeded technical specification limits has not been identi-
fied. However, documentation of analysis to support this
statement was not available.

One nonconformance (see Section B.3 above) was identified in
this part of the inspection.

f. PSC 18-83, Unanswered Questions and Problems Identified as Part
of a Design Review Board (DRB) Meeting on TVA-Bellefonte in
August 1983: This PSC concerned questions raised during a DRB
meeting held in August 1983. A PSC was received by B&W Licensing
on September 9, 1983. In December of 1984, BEW determined that
the PSC did not represent a reportable item based on the fact
that all of the questions and problem areas were identified as
part of the normal design process, which includes a DRB review
of the design. A major hardware redesign and rework program was
scheduled and implemented to resolve this PSC.

g. PSC 22-83, Potential Safety Concern Relating to Certification
of Computer Programs: This PSC concerns procurement of computer
programs from vendors without certification for nuclear use, and
subsequent use by B&W customers as commerical-grade items (i.e.,
not certified for safety-related application). During the period
of January 1982 through October 1983, GPU Nuclear (GPU) made use
of a number of computer programs in the B&W Computer Sciences'

| Library under the impression that these programs were certified
| for nuclear use when, in actuality, the programs were not so
i certified. This condition was discovered by GPU during an audit

of B&W Computer Services on October 19, 1983.

B&W issued a preliminary report of safety concern on Octcber 25,
1983. Subsequently, however, in January 1985, B&W concluded
that the concern did not constitute a substantial safety hazard
or reportable condition under 10 CFR 21. Corrective actions by
B&W included adding several of the programs in question (ANSYS,
GT STRUD, and ADL PIPE) to B&W's Quality Assured Library, thus

| qualifying their use for safety-related work. Also, error notice ;

i have been sent to GPU so that they can determine the extent to
| which program errors may have affected the results of calculation -

|
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which were performed. This item was entered into the PSC file
in October 1983 and closed in January 1985.

h. PSC 23-83, Lambda Power Supplies: This PSC concerns numerous
failures the power supplies manufactured by Lambda Power Supplies
which have been reported using B&W site Problem Reports (SRPs).
B&W's investigation of the Lambda Power Supplies problems
revealed a generic quality problem of varying configuration end
poor workmanship. B&W's failure to ensure that adequate controls
and checks were placed on the subcontractor of procured materials
resulted in Nonconformance B.2.

Hardware problems were identified in October 1983 in site Problem
Report SPR 13-16-337. System reliability, functional ability,
and/or performance characteristics have been shown to be affected
by the lack of capacitor "C26" or diode "CR6" or both. The fact
that the Lambda Power Supplies components are a continuing prob-
lem is evidenced by Bellefonte Unit 1 Site Problem Reports
SPR-13-15-0683, dated November 9, 1984, and SPR 13-15-700, dated
December 20, 1984. This problem is also evident in Bellefonte
Unit 2 Site Problem Report SPR 13-16-33, Revision 5, dated
October 26, 1984.

Lambda stated on November 4,1983, that the power supplies should
have both the capacitor and the diode to ensure proper operation.
However, specific problems being identified a year later include:
C26 capacitor missing; C26 capacitor polarity reversed; CR6 iiode
missing; corroded transformer.

B&W's emphasis has been primarily on hardware correction since
the PSC was opened on November 11, 1983, A " front end" meeting
was held on August 22, 1984, after timeliness was addressed by
the NRC (NRC Inspection Report 99900400/84-03). On October 26,
1984, B&W determined that this PSC was not reportable based on
an analysis that determined that the Bellefonte reactors will be
shut down upon failure of the power supplies. However, these
shutdowns also will cause thermal transients which are not
desirable. A B&W Site Instruction is being sent to TVA
Bellefonte sites to correct Lambda power supplies that do not-
have the capacitor and the diode properly installed.

i. PSC 7-78 Nonconservative Analysis of Neutron Flux as it Relates
to Bellefonte Nuclear Plant Units 1 and 2: On February 2, 1978,
this PSC was issued concerning significant differences between

_ _ _ _ _ _ _ _
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excore indicated power and heat balance observed during a power
calibration measurement at one of the Oconee plants. Stemming
from this concern, B&W identified (in October 1980) a potential
problem with assumed measurement errors used in determining
reactor protection system (RPS) setpoints that may be noncon-
servative under specific plant conditions for Bellefonte Nuclear
Plant Units 1 and 2.

As of January 1985, B&W had completed their analysis program of
this condition and have determined that no changes to plant
hardware cr setpoints are necessary, although initial condition
normal operating limits on rod position and axial offset were
revised. B&W has also determined that no further actions are
required to prevent a reoccurrence of this problem at BLN.

Auditing of th'is concern included a review of the Summary Report
for B&W's program to resolve the flux measurement error concern.

j. PSC 28-79 and PSC 40-80, Attached Piping: This PSC concerns an
inconsistency between the assumptions relative to pipe breaks in
the loss-of-coolant accident (LOCA) analysis and the structural
analysis of certain connecting pipes in the affected or broken
loop.

This item was reported to B&W by TVA on July 31, 1979. PSC 28-79
was written on August 6, 1979 licensing evaluation was begun, and
the final evaluation report was distributed on January 10, 1980.
This report states that the surge line must not fail during a
LOCA event. B&W customers were notified on January 27, 1981,
that B&W was not going to perform additional work on this problem
B&W supplied displacement values for the pipes affected by a LOCA
to the utilities for use in the analysis for other lines attached
to these pipes.

Another PSC, (40-80) concerning large seismic displacements and
normal operating vibration of in-core piping was written on
June 6, 1980. All customers with 177 and 205 plants were
notified on December 19, 1980, that B&W was not going to perform
any additional work on this problem. However, B&W is still
active in the solution of these two problems under funding from
TVA. Nine interim reports have been submitted by TVA to the NRC
Region II office. The in-core piping problem is still not
resolved. B&W is in the process of analyzing the affects of a
surge line break during a LOCA event.

|
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k. PSC 21-82, Water Hammer in External Auxiliary Feedwater (AFW)
Headers: This PSC concerns a postulated water hammer problem in
AFW headers in B&W plants. Two scenarios were postulated which
could produce water hammer conditions: The first is leakage in
the lines or valves of the system might permit steam to replace
the water held stagnant in the system when not in use. The
second is boiling of the stagnant water as a result of heat
transfer from the operating generators to the headers. After
analyzing the problem, B&W concluded that it was not reportable
under the requirements of 10 CFR 21 or 10 CFR 50.55(e).

2. T3 PIPE Comouter Code:

T3 PIPE is a computer code that performs analyses in accordance with
the ASME Nuclear Power Piping Code, Section III, NB-3600. Piping
stresses ata calculated beforehand using a finite element code and then
used as input to T3 PIPE. A new version of T3 PIPE, Version 7.0 (the
ninth version), is in the process of being certified. All earlier
versions were removed from certification on January 11, 1985, because
an error was found in Version 6.0. Five of the eight versions of the
code were developed, partially or completely, as a result of errors
found in the calculations for butt welded fittings and branch
connections. Some of these errors caused the program to stop.
However, on three separate occasions the program did not stop and the
execution gave erroneous results. Users are contacted after each
error is identified to determine whether these options of the code had
been used in safety-related analyses. The users are being contacted
a third time to determine whether the most recently identified errors
involve options of the code which had been used in safety-related
analyses. The prior two errors did not affect safety-related analyses.
This sequence of events indicates improper verification of these joint
types from Version 1.0.

A second item involving T3 PIPE code verification was identified. In
the 1981 winter addendum to the ASME Code, Section III, several stress
indices were changed for various piping products. Verification was
performed for Version 4.0, showing that the revised stress indices
given by the T3 PIPE program was correct. It was stated that the
unchanged indices were visually checked and noted to be correct, but
no record was made of this check. In addition, no general check of
stress indices was made before Version 4.0 to show that the program
was using the correct indices.

One nonconformance, discussed in Section B.4, resulted from this part
of the inspection.

___



,

.

ORGANIZATION: BABC0CK & WILC0X, A MCDERM0TT CO.. .

UTILITY POWER GENERATION DIVISION
LYNCHBURG, VIRGINIA

REPORT INSPECTION
NO.: 99900400/85-01 RESULTS: PAGE 11 of 12

3. NULIF Code Certification File Review: The NULIF code is a prcprietary
B&W code for calculating spectrum weighted cross-sections for input
into the spatial neutronic codes.

The certification file was reviewed for compliance with the QA
procedure NPG-0902-06. The latest version of the code was checked
for proper documentation and verification. No nonconformances or
violations were found in this part of the inspection.

4 PDQTHF Code Certification File Review:

The PDQTHF code is a proprietary B&W code for calculating the two-
dimensional, neutron diffusion / depletion for reactor cores.~

The certification f.ile was reviewed for compliance with the QA
procedure NPG-0902-06. The latest version of the code was checked
for proper documentation and verification analysis. No noncon-
formances or violations were found in this part of the inspection.

5. TAC 0 2.0 Code Certification File Review: The TACO 2.0 code is a
fuel behavior coce for steady state, burnup-dependent fuel para-
meters (fuel temperature profiles, fuel stored energy, fuel
densification, fuel rod swelling, cladding creep and fission gas
release, fuel rod internal pressure). The code is used in licensing
analysis for initializing LOCA transients.

The certification file was reviewed for compliance with the QA
procedure NPG-0902-6. No nonconformances or violations were found
in this part of the inspection.

6. Review of the Thermal-Hydraulic Analysis File for Oconee 1 Cycle 9
Reload: The file containing the calculation and transmittal document-
ation for the thermal-hydraulic analyses performed for the Cycle 9
reload of Oconee-1 was audited. Verification of the calculation
results vias reviewed as per B&W Administrative Manual Procedure
NPG-0402-01, Rev. 17 (Preparing and Processing UPGD Calculations).
No violations or nonconformances were found in this part of the
investigation.

7. REDBL5 Computer Code

The REDBL5 code is being developed from the RELAP5/ MOD 1 computer
code that was obtained from the Idaho National Engineering Laboratory
(INEL) for use in various safety-related analyses. The code has been
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conditionally certified and is available on the B&W computer for
licensing calculations. The modification and verification of REDBL5
were reviewed during this inspection. No violations or nonconform-
ances were found in this part of the investigation.

.
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