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- On 7/25/90, it was determined that the CAC/CAD Subsystem did not meet FSAR and wesign
requirements relative to redundancy of power supplies for the vaporizer trains and Division
T and 11 electrical separation criteria for the inlet and the purge/exhaust sides of the CAD
Subsystem,

This deficiency has existed since construction of the plant, and is the result of changing
regulatory comaitments that were made relative to the system not being properly incorporcted
int) the design of the plant. Reviews since construction have not found these
discrepancies.

Corrective actions include the development of engineering evaluations to eliminate the
immediate concerns and a review of the system to determine long-term resolution. In
addition, a review of the involved panel for additional separation concerns will be done as
well us a licensing basis review being included as a part of the System Design Basis
Document development,

Evaluations have determined that since manual operation of the system is readily achievable,
and the system is not needed until well into the accident scenario, the system would have
been able to provide its safety function.

The Supplemental Information section contains the changes addressed by revision one te this




LICENSEE EVENT RFPORT (LER)
TEXT CONTINUATION




|
|
i
|
|
|

e N W —

I R RRER——_—|

UL 8. NUCLEAR REGULATORY COMMISSION APPROVED OMB NO. 3150-0104

EXMAES: 43092
awwnﬁg#mﬁuf;:aum&ve«mmswmwnu
_ IWEORMATION COLLECTION REGUEST: 50.0 MRS, FORWARD COMMENTS
lJCﬂﬂiS!ﬂEIﬂVE!leREF‘)ﬂ1’(LEfn REGARDING BURDEN ESTIMATE 10 THE RECORDS AND REFORTS
TEXT GO““NU‘“ON MANAGEMENT BHANCH (530, U.5 NUCLEAR REGULATORY

COMMISSION, WASHINGTOR, OC 20658, AND TO THE PAPERWORK
REDUCTION PROJECT (315041104), OFFICE OF MANAGEMENT AND
BUDGET, WASHINGTON. OC 20503

FACILITY NAME (1) DOCKET NUMBER (2) LER NUMBER 6) PAGE ()
Brunswick Steam Electric Plant 05000325 YEAR SEQ | mev 3
Unit 1 o -

90 013 01

TEXT 0 more space is requirea, UsE a0 Notwi NHC Foom J06R%) (17

redundant valves and vaporizers). The power supply criterion states that power be provided
from the nearest available source. With respect to separation criteria, paragraph 1.7.6
states that CAD Subsystem electrical equipment has been designed with suitable redundancy so
that nv single tfailure of the vaporizer heaters nor solenecid valves render the system
inoperable. Neither criter.s requires redundant emergency power supplies.

United Engineers and Const,.ctors (UE&C), the architect-engineer for the CAD Subsystem, in
a memorandum dated October 15, 1971, indicated that th: eriglnal draft of UEAC Spocification
9527-01-260-1, Hydrogen Control Systems, did not address redundancy of active components In
the CAD Subsystem., In order to satisfy the Design Guide 7 redundancy requirements, UE&C
indicated that if required to meet licensing concerns, credit could potentially be taken for
containment venting through the Standby Gas Treatment System as a back-up in the event of CAD
Subsystem failurs. UE&C agreed, however, to revise Specification 9527.01-260-1 to require
redundancy of active components and critical comirol functions of the CAD Subsystem, as an
added measure of protection,

Section 3.1 of the UFSAR contains the compliance statement for Ceneral Design Criterion
(GbC)-41, The compliance para%raph states that nitrogen will be added to the containment
atrosphere for dilution as required to maintain a nonflammable atmosphere. In addition, the
Safety Evaluation Report associated with the Combustible Gas Control Section of the SAR
states that the proposed system is designed such that no single active failure can compromise
its function., It further states that the system is acoeptable for combustible gas control
in that it meets the intent of Criterion 41 and the provisions of Regulatory Gu%de 1.7.

In a letter (NG-77-481) responding to a request by the NRC for additionmal infermation
concerning de-inerting of the reactor containment dated April 25, 1977, the CP&L response to
Question 5 concerning the CAD Subsystem made the following statements:

¥ The Containment Atmosphere Dilution (CAD) sihsystem is designed to engineering
safety features (ESF) standards. All equ pment required for CAD service is
designed with suitable redundancy and interconnections such that no single
failure of an active cowpcnent will render the system inoperable.

2. All electrical power for critical components in this subsystem is taken from
either Division I (Bus E3) or Division II (Bus E4) Emergency Busses.

3. A listing of active components of the CAD Subsystem and their motive power
supplies (excep: for the containment isolation valves) was given. This listin
showed the electrical motive power supply for the A vaporizer to be Division
£ Bus, and the B vaporizer to be Division 11 E Bus.

The as-built motive power supply for the A vaporizer is actually a Divisfon II supply, while
the B vaporizer is a Division I supply. This condition does not meet the cammitments

relative to CAD being designed to ESF standards.

LER 2-80-079 referenced a CAD design deficiency relative to thes Group 6 isclatlion override
function which did not meet single active failure criteria as stated in the FSAR. The
failure of a single relay could have prevented post-LOCA nitrogen injection due to the
inability to remotely operate injection valves CAC-V5, V6, V47, Va8, V55 aud V56, Part of
the corrective actions for this event was a schematic review of the CAC/CAD system. This
review found no other active components that were outside single failure criteria.

Furthermore, commitments made relative to NUREG-0737 Item 11.E.4.1 for installation of a
dedicated CAD nitrogen injectlon system for hydrogen control during a post-accident
environment included updating the system to meet Item 1I1.E.4.1 requirements hy having a
design that is single active failure proof for both contalmment jsolation and apevatian of
the purge system. FPlant Modifications 80-131 and 80-134, Dedicated Hydrogen Control, were
devegaped fo install the system that was to meet the requirements of NUREG-0737, Item
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A review of the CAC venting subsystem was performed to determine the best solution for the
separation problems and for enhancing the operation of the CAC venting subsystem. A project
proposal was developed based upon the results of the system reviewv. The project froposal was
approved on May 20, 1992, The proposal evaluated and identified the divisiona separation
problems in control room cabinet XU-53. Additionally, during development of the proposal,
divisional separation problems in control room terminal cabinet XU-56 were also identified.
The proposal‘s recommended sclution requires that the CAC system divisional separation
groblems in control room terminal cabinets XU-53 and XU-56 be corrected by providing physical

arriers between Division I and I1I or by analysis as defined by IEEE Standard EJEA 1EEE
sStandard Criteria for Independence of Class 1E Equipment and Circuits. In addition the
proposal recommends that the new hardened wetwell vent path be used as an additional path for
enhanclnf containment venting in accordance with emergency operating procedures, To enhance
the ability to vent post accident, the suppression pool vent valve CAC-V7 power source will
be changed from a Division 11 source to a power source which can te supplied from Division
1 or Division II. The change in the power source for CAC-V] will provide an additional path
for venting primary containment following an accident. This additional path, which uses the
new hardened wetwell vent, is independent of a failure of Division I or Division II power.

The recommended soclution will not modify the control circuits for the CAC containment
isolation valves such that compliance with Specification 048.004 is achieved. The design
ghilosophy of making inboard containment isolation valves Division I and outboard containment
lsolation valves Division II, as required by Specification 048-044, works well for valves
which are solely contajnment isolation vaives, because it ensures that no single failure
{i.e., hot short, open circuit, ground, power failure, etc.) will prevent both the inboard
and outboard containment isolation valves from closing. However, thf; design philosophy does
not work as well when the valves have a dual function during sn accident and are required to
be re-opened after satisfying their containment iscolation .unction. If the inboard and
outboard valves are supplied from different divisions, then a single failure of a power
source prevents the use of the vent path post accident.

After completion of the project, two post accident vent paths will be available during a loss
of Division 11 AC power and three vent paths will be available during a loss of Division I
AC power. If medifications were implemented to make the system conform with specification
048-004, one post accident vent path would be available during a loss of Division 1 AC power
and one vent path would be available during a loss of Division 11 AC power. Enhancements to
the CAC venting capability as Jefined in the project exceed the original des.gn basis while
reducing core damage frequency.

A revision to Specification 048-004 and to the Updated Final Safety Analysis Report will be
required to complete the recomnended solution.

Due to the length of time required to implement the modifications, the UFSAR will be revised
to reflect current plant condition.

Finally, the assurance that NED is including a review of the plant licensing basis as part
of the development of the System Design Basis Documents is provided within NED Procedure
3.1.A which requires that a System Design Basis consist of the functional and regulatery
requirements the system design must wmeet and the codes/standards of vrecord that
restrain/bound its design. Additionally, NED Procedure 3.1.A requires that licensing
documents be ressarched and the information sorted and housed in a computer data base in an
effort to ensure that regulatory requirements are systematically captured in the Design Basis
Reconstitution Project,
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