CPAL

Caroling Pows: & Light Company
February 8, 1993

SERIAL: NLS-93-045

United States Nuclear Regulatory Commission
ATTENTION: Document Control Desk
Washington, DC 205656

BRUNSWICK STEAM ELECTRIC PLANT, UNIT NOS. 1 AND 2
DOCKET NOS. 50-325 & 50-324/LICENSE NOS. DPR-71 & DPR-62

COMPLETION OF RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION
STEAM LEAK DETECTION INSTRUMENTATION NUMAC UPGRADE
INRC TAC NOS. MB4686 AND MBABBTY)

Gentlemen:

The purpose of this letter is 1o submit additional information in response to the NRC letter dated
November 26, 1992. This letter identified questions that relate to Carolina Power & Light
Company's (CFAL) license amendment request dated September 14, 1992 for installation of a

General Electric NUMAC-based steam leak detection system at the Brunswick Steam Electric Plant,

This letter supplements CP&L's previous response letter dated January 25, 1993, It provides the
CP&L response to concerns related to electromagnetic interference (EMI) and radio frequency
interference (RFI) issues that were not included in that previous submittal, A detailed response is
provided in Enclosure 1.

Please refer any questions regarding this submittal to Mr. D. B. Waters at (819) £46-3678.
Yours very truly,
. D.C. McCarthy

Manager
Nuclear Licensing Section

JCP/ip (nls93045.002)

Enclosures

(T H Mr. Dayne H. Brown
Mr. S. D. Ebneter

Mr. P. D. Milano
Mr. R. L. Prevatte
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ENCLOSURE 1

BRUNSWICK STEAM ELECTRIC PLANT, UNIT NOS. 1 AND 2
NRC DOCKET NOS. 50-325 & 60-324
OPERATING LICENSE NOS. DPR-71 & DPR-62
COMPLETION OF RESPONSE TO NRC REQUEST FOR ADDITIONAL INFORMATION
STEAM LeAK DETECTION INSTRUMENTATION NUMAC UPGRADE
INRC TAC NOS. MB4686 AND M84687)

CP&L letter NLS-93-017, dated January 25, 1983, provided our primary response to the NRC
Request for Additional Information (RAI) relative to the license amendment request dated
September 14, 1992 for installation of a General Electric NUMAC microprocessor-based Leak
Detection Monitor (LDM) system at the Brunswick Stearn. Electric Plant, NLS-83-017 did not
include the CP&L responses to the NKC questions that related to Electromagnetic Interference (EMI)
and Radio Frequency Interference (RFI) criteria for equipment qualification. This letter addresses
the issues raised in those questions and completes our response to the KAl General discussion 1s
presented in sections | through Il following. A summary of CP&L's approach to EMI/RFI
qualification for the NUMAC LDM system is presented in section IV,

I in-plant EMI/RFI Mapping Qverview:

In recent similar licensing actions for other utilities, the NRC's criteria for acceptance of
other digital instrumentation applications has been to ensure that the equipment
manufacturer's EMI/RFI susceptibility qualification test levels bounded the expected in-situ
environment. In those recent cases, definition of that in-situ EMI/RFI environment was
bascd on limited scope in-plant mapping of radiated and conducted interference levels. In
actua, anplication, industry experience shows that most EMI/RFI problems in commercial
nuclear power plants are due to infrequent and randomly occurring transients, rather than
10 steady-state noise conditicns.

In-plant EMI/RFI mapping, of any reasonable duration, can only provide a brief steady-state
emissions model for a limited range of plant operating modes. Short term mapping is
statistically incapable of providing a comprehensive profile of credible transient events.,
There are no nuclear industry standards that specifically require in-plant tests to identify
and quantify transient threat ievels. In the summary discussion included as a preface to
IEEE C62.41-1901, "Recommended Practice on Surge Voltages in Low-Voltage AC Power
Circuits,” it is pointed out that, although short-term monitoring of an individual site often
gives some useful information, the environment is 80 dynamic that the analysis of a brief
period may not give a good prediction of the future environment (see Attachment 2).

Steady-state noise problems, when they occur, are typically caused by either instaliation
deficiencies or by equipment or cabling failures. Frequent or continuous occurrences of
noise interference can normally be expected to be quickly discovered and then resolved via
routine maintenance techniques. Transient noise problems are generally more difficult to
diagnose and reso've.

In-plant mapping results, therefore, cannot be used as the sole basis for definition of
acceptable minimum susceptibility test specifications. Additional margin, beyond the levels
of any actual mapping result, needs to be { stablished to bound all credible transient events.
An analogy can be drawn between this issue and the case of seismic or temperature
qualification of equipment. Short-term seismic activity or temperature profiles for a given
plant location could not establish adequate design and test criteria for those environmental
parameters.
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The EPRI working group’s tentative plans are to collect broad scope baseline test data at a
representative number of nuclear plants and to then utilize that data, in conjunction with
the existing data described above, as the basis for recommendation of specific criteria for
equipment qualification requirements. Additional data collected for that purpose will be
done to consistent test methods that should provide data more easily compared than that
which is currently available. It is expected that the typical plant characteristics developed
from that program will reinforce the current jidgement that plant steady state EMI/RF|
conditions do not generally pose a threat to properly designed and installed digital systems.

The EPRI working group is formulating a short term position statemert that is expected to
conclude that in-plant testing is not an essential element of an overall EMI/RFI equipment
qualification program.

On the basis of the abeve discussion, CPA&L's contends that "snapshot” in-plant mapping
neither provides a sufficient basis for definition of potential transient threat levels, nor is it
likely to identify steady state interference levels higher than those to which the vendor's
factory testing is performed. We conclude that equipment which survives an appropriate
level of vendor EMI/RFI qualification testing will not be susceptible to in-plant steady state
EMI/RFI problems and can be expected to survive credible transients. The expected
imminent release of the EPRI working group short term position statement should constitute
additional validation of the CP&L position stated above.

NUMAC System Operational History Overview at Brunswick:

The purpose of this discussion is to summarize the operational history of existing NUMAC
applications at Brunswick in order 10 demonstrate that the existing NUMAC applications at
Brunswick have operated with a high degree of reliability in the same control room
environment in which the LOM will be located. CP&L feels that the NUMAC's
demonetrated operational reliability under plant specific EMI/RFI conditions is acceptable.

Brunswick currently uses NUMAC in three applications, the Main Steam Line Radiation
Monitor (MSLRM), the Rod Worth Minimizer (FWM) anc the Steam Jet A, Ejector Radiation
Monitor (SJAE LRM). The MSLRM is a safety related system while the RWM and SJAE RM
are non-safety related. These units have in-service histories ranging between three and six
years.

The MSLRM has had no failures conclusively attributable to EMI/RFI. Problems that have
occurred have been due mainly to faulty power supply modules and cable connections. GE
has since provided upgrades to the power supplies. Electrical noise is one suspected cause
for fluctuations currently being investigated on one of tue four Unit 1 MSLRM's. Tests
have been conducted to determine cable and shield integrity and to check for imposed noise
in the input signal wires. Testing is still in progress and interim results are inconclusive,
This problem will be monitored for potential generic applicability.

The RWM units have shown acceptable in-service reliability at Brunswick with no failures
attributable to EMI/RFI.
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