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On 1/14/86 at 1400 hours, a Muclear hrlou Commission Satety System functional Inspection tesm natifisd
fal design deficiency with the Em rgency feedwater lystem (£fw) m:r The

Ing ot 89.5% power. The plant staff reviewsd the concern and concluded on 1/ 16/86 at 1688 nours
that there & design deficiency (n the EFW System. AL this time the piant was procesding to cold shutdown
for an unrelated maintenance activity The design error (nvoived the deletion of twe check valves from the
mnnl design requirements for the steam supplies to the steam Lurbine driven emergency feedwater pump
P=TA).  These valves were to serve as steam supbly |ine 150l ation components during & Main Stream | ine Break
upstrean of the Main Steam Block Valves with & concurrent loss of red channel AC power  These valves were
omitted from the final design because of relfabi!ity and sa concerns with sisilar valves on Uaft 2 at thiy
site. Failure to identify the errar in the final EFW design ¢ was the result of inadequate design review
In accordance with LOCFRS0. %9  The discrepancy 'n design caused unit to be In an unanalyzed condition ang
operation could have sccurred outside the estab!|ished design basis for the plant  While the uni® was 'n cold
o:u-n. the check valves were installed. hnr-on review of this event (s continuing and additional
Information will be inciuded in & scheduled suppiemental report. The unit was returned to power operatian ugon
completion of the maintenance activities w it modification of the EFW system to inelude the check valves. This
occurred on 1/J1/86 and testing of the EFW system was completed on 2/2/86. A «imilar design change deficiency
was reported in LER 50-313/85<001
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1. Description of Event
A, Unft Status

The unit was operating at 89% pawer, with reactor coolant average temperature 579°F and reactor coolant
: pressure fg:‘gou. The unit was power |imited to 89% due to high level in the ‘A’ Once Through
Generator :

8. Compunent ldentifier
Emergency Feedwater (EFW) System: System [dentifier = JB/JE.

This event involved a failure of an administrative process for the review of station design changes of
the EFW system per the requirements of LOCFRSO %9

€. Sequence of Events

Ouring a Nuclear Regulatory Commission (NRC) Safety System Functional Inspeetion (S5F1) on 1/14/86, at
1400 Lﬂ o 1t was communicated to the Arkansas Nuclear One (ANO) plant staff that a possib'e des ign
deficiency in the EFW system nad been discovered Dy the WRC (nspection team  An engineering evaluation
was inftiated by ANO plant staff and Arkansas Power and Light (APAL) personnel, and on 1/1 B6 at 1ndS
hours the engineering evaluation concluded that for a very specific sequence of events, the EFw system
would not meet single failure criteria, Based on the results of this evaluation, the NRC was
famediately notified of the findings on 1/15/86 at 1734 hours via the Emergency Notification System in
accordance with the provisions of LOCFRS0.72 (b)(1)(11). During the Lime of this evaluation, the unit
wAs proceeding to cold shutdown for an unrelated maintenance activity. The unit was shut down 1/15/86.
The unit was subsequently returned to power operations after completing the necessary maintenance
Sctivities and corrective modifications to the EFW system on 1/71/86 Testing of the modified iFW
system was completed on 2/2/86.

i1, Event Cause
A Fvent Analysis

Arkansas Power and L\ rformed & review of the emergency fesdwater system (EFW) in 1980 per the
::vulon of NUREG 0737 I1.E. L L and I1.E. 1.2 to improve the reliability of the EFw system and upgrade
System where necessary Lo ensure safety grade automatic Initiation and flow ingication [t was

determined that upgrades to the installed EFW system would be required based on this reviow

Part of those design ¢ 8 proposed included modifications to the steam admission piping and sctus-
tion systems from each OT5G to the steam driver emergency feedwater pump (P-7A) Automat ically
actuated OC powsred steam admission valves were installed in the steam supply 1ine to P<JA.  Previously
fnstalled AC powered steam admission valves 1n the steam supply |ines from each 0156 were modified to
receive closure signals from the Emergency Feedwater Initistion and Contro! system (EFIC) logie netwerk
for OTSG fsolation |f decreasing pressurs is sensed for the respective 073G,  With the addition of the
new OC powered steam admission valves which would be maintained normally closed, the AC powersd steam
admission valver ware changed from the pre-design configuration of normally closed to normally open,
thereby now requiring an isolation actustion function,

The OTSG steam supply 1ine isolation valves receive AC power from the emergency safety featurss elec:
trical busses. To ensure redundancy and channe! separation, one valve 13 ;T fed with red channe! AC
actuation power and the other valve with green channe) AC actustion powsr. Ihe proposed design
origically alse included & check valve downstream of sach motor operated (50lation valve in the $tean
tz“ Hines (see attached 14 ) These fuatures would have ensured that on 4 Main Steam | ine Breax
{ event upstream of the Main Steam Block valves (MSBVS), thers would be e cross-connecting of the
::c‘!;:ul OT5G to the brear, and an Intact stesm supply via the unaffected 015G would remain avallable

During the design change review, concerns were rafyed rding the reliabi)ity of the proposed check
valves.  The proposed valve arrangement and check val,e yoe were similar to t{« utilized in the ANO-?
energency feedwater system original design  ANO-2 had experienced severs reliability problems with
the check valves (refarence LEA 50-168/82-031-00 and 82-011-01) and the AP&L design stalt detarmined it
Prudent to eaclude these chack valves from the final design, thus eliminating & potential source of
future operational and matntenance problems and safety concerns
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During the m'r review conducted by the NRC SSFI team at ANO the week of 1/31/86, the Inspection team
determined the installed design failed to weet single failure criteria for a specific postulated design
based event. The postulated scenaric was as fo)lows:

Given a MSLB on the 'A' OTSG upstr.am of the MSHVs and a concurrent loss of #ed channe) AC power

(1) the motor driven EFW pump (P<78) would be unavailable since it {s powered from the red
channe! AC electrical bus,

(2) the 'A' OTSG automatically actuated isolation valve (CV-2667) would “all to ¢lose since it is
also powered from the red channe! AC electrical bus,

(3) the 'A" ana '8’ OTSGs would remain cros. -connected through the steam supply |ines to P=7A,
and

(4) due to steam cross-feed to the break, sufficient steam flow would probably not be available
Lo supply P=7A from the intact '8’ 075G,

8.  Root Cause

The root cause of this event was an inadequate review of the EFW design change under the requirements
set forth in 10CF350.59 and represents a breakdown in the administrative controls estab!ished over
design changes to the facility.

C. Basis for Reportability

This report is being submitted to meet the requirements of 10CFRS0. 73 (a)(2)(11) since the design
deficiency, as noted, represented a safety system configuration where the plant was in an unanalyzed
condition and operation could have occurred under the postulated scenario outside the design basis. [t
is the opinion of the plant staff that aperator action could be relled upon to mitigate the con-
sequences of such an event, and that the scenario propused had a very |imited probability of occur-
rence. Therefore, this event represented a minimal potential for degradation to the health and safety
of the general public,

I11. Corrective Actions
A Immediate

A plant shutdown for an uhrelated maintensnce activity was underway when the L07FRS0. 72 aotification
was made for this event. The plant was placed in cold shutdown which negated the requirements for EFW
system operabi|ity,

B Subsequent

An engincering evaluation of this event conducted by APAL personnel (ndicated that the original
concerns with the relfablility of the check valves that were omitted from the proposed EFW modification
may be mitigated by establishing routine preventive maintenance schedules Therefore, it was
determined to install the check valves In the Unit | stesm supp!ies to P-7A during the recent
maintenance outage, and initiate an augmented preventive maintenance program

€. Future
Plans for future action are currently pending APAL management review. The facility design ch:m

process and the LUCFRS0.59 review process are under review at this time  Upen completion af
management review of thiy ccourrence, a subplemental report will be submitted
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IV. Additional Information
A.  Supplemental

An analysis was subsequently performed to determine the adequacy of available steam supply to P-7A
following the postulated event of MSLB with concurrent loss of red channel AC power. Although the
event would have aliowed the unaffected OTSG to lose steam through the cross-connection, the
calculations showed the resulting steam supply to P-7A would have been sufficient to provide emergency
feedwater to the unaffected OTSG for decay heat removal. Sufficient feedwater for decay heat remo.al
could have been provided for a period in excess of 48 hours.

B. Similar Events

A similar report that detailed deficiencies in the facility design change process was submitted as LER
50-313/85-001. A supplemental report on the noted LER will also be pending AP&L management review and
actions taken in regard to the event ocutlined in this report.
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ARKANSAS POWER & LIGHT COMPANY

POST OFFICE BOX 551 LITTLE ROCK. ARKANSAS 72203 (501) 371-4000
February 17, 1986

1CANP286@7

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

Subject: Arkansas Nuclear One - Unit 1
Docket No. 50-313
License No. DPR-51
Licensee Event Report
No. 86-002-00

Gentlemen:

In accordance with 10CFR50.73(a)(2)(ii), enclosed is the subject report
concerning an inadequate 10CFR50.59 Design Change Review resulting in a
design deficiency in the Emergency Feedwater System.

Very truly yours, yd

4

y /
V. /

7
Y L 5}2H¢f20~7§///

// '7J%9Ted Enos
/AQA/’ Manager, Licensing
JTE:RJS: 1w /
Enclosure
cc: Mr. James M. Taylor, Director
Office of Inspection and Enforcement

U. S. Nuclear Regulatory Commission
Washington, DC 20555

MEMBER MIDDLE SOUTH UTILITIES SYSTEM



