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STRACT

On 3/10/84 at 0551, Unit 2 tripped from approximately 107X ful) power during a controlled shutdown. The Core
Protection Calculators (CPCs) generated a low DNBR trip when an out of range value of local heat flux resulted
in a calculated minimum DNBR value of zero. The CPCs calculate local heat flux for 20 nodal points along the
core length. A conversion is performed to expand the 20 node loca)l heat flux distribution to a 21 node local
heat flux distribution. For the particular power level and control rod configuration at the time of the trip,
the local heat flux distribution expansion algorithm caused the loca)l heat flux at the end node #21 to be
negative. The CPCs are functionally designed to calculate a value of zero for minimum DNBR when calculated
local heat flux values are < zero. Procedure ¢ anges have been made to limit control element assembly (CEA)
insertion for operations >107%% fu)l power (power level at which CPCs trips may be bypassed).
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On 3/10/84 at 0551, Unit 2 reactor tripped at approximately 1073% full power during a controlled shutdown for
replacement of a resistance temperature detector (RTD). During CEA insertion, with regulating CEA group 4 at
approximately 120 inches withdrawn, the CPCs generated a low DNBR trip. The cause of the DNBR trip was an out of
range value of local heat flux which is an input to the calculation for minimum DNBR determination. This out of
range condition resulted in the value of minimum DNBR being set equal to zero.

The CPCs calculate an axial local heat flux distribution of 20 nodal points along the core length. Due to
different software subroutine requirements, a conversion is performed to expand the 20 node distribution to a 21
node distribution. The 21 node local heat flux distribution is then utilized for the calculation of a 21 node
hot channel heat flux distribution. The CPCs are functionally designed to calculate a value of zero for minimum
DNBR when calculated local heat flux values are less than or equal to zero.

Hand calculations performed by plant Nuclear Engineering personnel verified for the particular power level and
CEA configuration at the time of the trip that the algorithm used in the heat flux distribution expansion caused
the end node #7]1 to be negative. By design, the CPCs set the value of minimum DNBR at node #21 equal to zero and
the trip occurred.

Operational procedures have been changed to limit the amount of CEA insertion unti) core power is less than 1074%
full power. With core power less than 107*X ful)l power, the trip bypass permissive will allow bypassing the CPCs
trip functions and thus permits additional CEA insertion.

Arkansas Power and Light will consider software modifications to preclude this type of calculaticnal event shouid
a system software update be required for other reasons in the future.

Due to the low power level at the time of the trip, no anomalies or difficulties were encountered as a result of
the trip.
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ARKANSAS POWER & LIGHT COMPANY
POST OFFICE BOX 551 LITTLE ROCK, ARKANSAS 72203 (501) 371-4000

April 6, 1984

2CAN@48401

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

Subject: Arkansas Nuclear One - Unit 2
Docket No. 50-368
License No. NPF-6
Licensee Event Report
No. 84-007-00

Gentlemen:

In accordance with 10CFR50.73(a)(2)(iv), attached is the subject report
concerning the Core Protection Calculators.

Very truly yours,

YL Cusq

ohn R. Marshall
Manager, Licensing

JRM: RJS: ac
Attachment

cc: Mr. Cohn F. Streeter, Chief
Reactor Project Branch #2
U. S. Nuclear Regulatory Commission
Region 1V
611 Ryan Plaza Drive, Suite 1000
Arlington, TX 76011

MEMBER MIDDLE BOUTH UTILITIES SYSTEM




