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During the review of the Safety Features Actutation System (SFAS) as part of the
System Review and Test Program committed to the NRC in the Course of Action Report
(Serial No. 1182), it was determined that part of the system logic was not being
tested.

The SFAS 2-out-of-4 coincident logic is comprised of nand logic gates located in the
! individual SFAS output modules. The System Review and Test Program revealed that a
i portion of these nand gates are not currently tested. This logic had originally'

been tested in the SFAS Pre-operational Testing, TP 310.01.

This logic is utilized if a bistable trip signal from any other channel enters the
channel containing the output module.

|

This logic does not prevent manual actuation of individual output modules or manual
| SFAS initiation of the entire system.

This is being reported per 10CFR50.73(a)(2)(v) as a procedure inadequacy that could
have allowed the failure of a component in a safety system to go undetected.

I

|

d')
i 8606180457 860612 > g

ADOCKODOOg6PDR g
S

i

*'s,*==. .u.s.opo ine-vierse

. .

i

. .. -. .-- _ . - - .

;
.-.- .. -.,._._.m. , _ _ _ . .-_m ..., _ - ,_,._,__ _ .,__.--.,- - _ . _ . - . . . - _ _ _ . _ , _ , . . _ - . , - . _ . . . - . . - . _ _ __ _ .}



1

.

=ac e 3 u s. =uctermeautaroav co==mion.
"

LICENSEE EVENT REPORT (LER) TEXT CONTINUATION *e,aoveo owe =o mo-oio.

EXe'RES: t/3tm

eacitary maast m DOCXET NU,ASER 12) ggg gygggg ggy pagg g3

SEg8 , ' ' . 7,s *vtam
e

Davis-Besse Unit 1 0 |5 |0 |0 |0 |1|4 |6 R| 9 -- O |? |1 ~~ O|1 O!? OF g |3
rexr w- . , - .mmm w aac i.,- ma mm

Description of Occurrence: During the review of the Safety Features Actuation System,
SFAS, (JE) as part of the System Review and Test Program committed to the NRC in the
Course of Action. Report (Serial No. 1182), it was determined that part of the system
logic was not being tested. 6N83 output modules, located in SFAS provide the 2-out-of-
4 conincidence logic for the system. This is accomplished with a co;iination of nand
gates. These gates change state in such a way that any 2-of-4 bistable trip inputs,
or any 1-of-4 bistable trip inputs with the manual 1/5 pushbutton, pushed in addition,
will trip the output module.

Within a particular SEAS channel, the SFAS Monthly Test, ST 5030.01, tests this logic
by tripping each bistable within the channel under test. This signal is sent to each
associated output module, and the output module 1/5 pushbutton is pressed to simulate
a 2-out-of-4 condition. This trips the output module.

The "FAS 18 Month Test, ST 5031.07, actuates the output modules. The output modules
are tripped via the manual actuation buttons on Control Room Panel C5717. These

buttons trip the output modules by applying a trip input af ter the 2-out-of-4 logic
section of the module.

In addition ST 5031.07, verifies the inter channel wiring which transmits bistable
trip signals to the output modules in the other SEAS channels.

What is omitted from testing is the nand gates that comprise the 2-out-of-4 logic for
a trip initiated by any channel bistables other than the bistable in the same channel
as the output modules. These nand gates are U3, U6, U9, Pins 4, 9, and 12 for each
output module.

The station has been in Mode 5 since the June 9, 1985 event (LER 85-13).

This is being reported per 10CFR50.73(a)(2)(v) as a procedure inadequacy that could
have allowed the failure of a component in a safety system to go undetected.

Designation of Apparent Cause of Occurrence: An output module can have as many as 3
ditterent inputs. With 4 channels for each different input, a total of as many as 12
inputs can go to an output module. The input logic section of an output module contaids
48 logic gates. Current testing checks 39 of the 48 gates, as well as the associated
wiring.

All of the logic had originally been tested by the SFAS Pre Operational Test, TP 310.01.
However, the Surveillance Tests written to assure continued operability overlooked
cartain input logic gates in the output module.

The Surveillance Tests written to test sections of the systems, when all combined, would
appear to cover all functions of the system. However, the Surveillance Test review
process was not technically detailed enough to assure that all. functions of all components
in each section were being addressed.
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Analysis of Occurrence: The nand gates which have been excluded in the past from
testing are part of an integrated circuit. A portion of each integrated circuit is
currently tested in the existing tests. Therefore, a gross failure of a particular
IC would probably be detected. Since history has shown this type of component to
be very reliable, it is highly unlikely that a large number of components, or
redundant components would be simultaneously affected. As previously indicated,
the capability of a channel to trip from input originating within the cabinet
increases the odds of tripping, even with a failed nand gate, and in no case would
the capability of the module to be tripped manually be compromised.

Corrective Action: The integrated SFAS test, including the required additional
testing, will be conducted prior to restart as TP 850.19. If any failures are found

1 by this testing, the results will be reported in a revision to the LER. ST 5031.07,
the Integrated SFAS Test, is being modified to include the required additions.

The System Review Test Program includes a review of the critical safety systems. The
same total system review approach that found this oversight in the SFAS testing has
been used to review the other protection and control system groups. Any similar
findings will be reported in separate LER's.

Failure Data: This is the first report of inadequate testing involving SFAS. The
inadequate testing of the Control Room Emergency Ventiliation System was found by
the System Review and Test Program and previously reported under NP-33-85-24
(LER 85-018).

Report No. NP-33-85-30 DVR(s) 85-169
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Log No. KA86-134
File: RR 2 (NP-33-85-30) Rev. 1

Docket No. 50-346
License No. NPF-3

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

Gentlemen:

Enclosed is Revision 1 to Licensee Event Report 85-021. The revisions
to the report are indicated by a "1" in the left margin of each page.

Please destroy or mark superseded your previous copy of this report
and replace with the attached revision.

Yours truly,

/,

6Vuo
Louis F. Storz
Plant Manager
Davis-Besse Nuclear Power Station

LFS/ed

Enclosure

cc: Mr. James G. Keppler
Regional Administrator,
USNRC Region III

Mr. Paul Byron
DB-1 NRC Resident Inspector
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