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EVENT DESCRIPTION AND PROB ABLE CONSEQUENCES h
|During Mode 1 coastdown operation, a condition was discovered which coull ,
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|O l3 | |d have permitted reactor operation in a manner less conservative than as|

! |Oi4||sumed in the analysis (T.S. 6.9.4.a(8)).There was no adverse effect on tl

|O isi i he health and safety of the public. |
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CAUSE DESCRIPTION AND COHRECTIVE ACTIONS h
|i |0 | | A less than conservative assumption of moderator temperature defect was I

|found in the analysis of the transient theoretically associated with ruoii i

i

|ture of a MSL at the time of a cooldown, with auto ECCS blocked and a coli ,

gi13 |ntrol rod stuck. Administrative restrictions sufficient to guarantee adel
! Iquate shutdown margin were immediately imposed on plant operations. Ii 4
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BACKGROUND

Shutdown margin requirements, as specified in Plant Technical Specifications
,

for Operating Modes 1, 2 and 3 are based on results of analyses of a main
steam line break. These shutdown margin requirements are specified to com-
pensate for the reactivity effects of the most severe postulated cooldown at
End-of-Cycle (E0C) when the moderator temperature coefficient is the most
negative. For the Yankee plant, the licensing basis has been a double-ended
rupture of a main steam line resulting in the blowdown of all four steam
generators and a resultant final Primary System temperature of 212 F. The i

licensing basis is extremely conservative with respect to current plant con-
figuration in that non-return valves (NRV's) on each main steam line .tould
auto-close on low steam line pressure. This isolation feature results in *

limiting the blowdown to one steam generator, and in turn, limiting the
Primary System cooldown.'

The acceptance criteria used for the steam line break for the Yankee plant
has been to demonstrate that the reactor remains subcritical for a cooldown
to 212 F (blowdown of all four steam generators) under the conditions of the
most reactive rod remaining out of the core at End-of-Cycle.

In Modes 1 and 2, the power operation and startup modes, the shutdown margin
f required to maintain subcriticality post-steam line break is provided by the
; available scram reactivity in control rods and by boron injected from the

Safety Injection System.

! In Mode 3, with rods inserted, the shutdown margin required is set forth in
Technical Specification 3.1.1.1. This Technical Specification requires that,

the reactor be shutdown by 5.5%AK/K above 515 F and 4.72% AK/K below 485 F.
'

DESCRIPTION OF PROBLEM

: During the analysis efforts for Core 16 (upcoming reload), it was determined
| that the most limiting moderator defect results from a condition of All Rods
| In (ARI) less stuck rod. In Core 15, the limiting condition was perceived to
; be the case with ARI. After re-examining the ARI and ARI less stuck rod
j moderator defects, we determined that the ARI less stuck rod defect was also

more severe for Core 15, the present operating cycle.

Re-Analysis of the Core 15 steam line break with the appropriate worst case
moderator defect (ARI less stuck rod) demonstrates that sufficient shutdown
margin exists in control rods and safety injection in Modes 1 and 2 to maintain
subcriticality following the licensing basis steam line break-blowdown of all
steam generators with no credit for NRV ope-ation. However, it was found that
the shutdown margin as specified in Technical Specifications (5.5%AK/K), along
with available rod worth, would not assure subcriticality following a licensing
basis steam line break for certain plant conditions during Mode 3 operation.
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The combination of conditions which result in inadequate shutdown margin are
as follows:

a. Operation at the upper end of the temperature range is Mode 3
(near 515 F)

b. Most reactive rod is fully withdrawn from the core. I

c. Safety Injection System is blocked from auto initiation, in
accordance with normal cooldown procedures, before Primary
System pressure reaches 1800 psig,

d. NRV auto isolation has been placed in bypass,

e. Burnup is at EOC corresponding to the point in cycle operation
that results in the most limiting moderator defect.

f. No xenon condition.

Examination of plant operating records revealed that the plant has never
operated in a Mode 3 under these conditions. Standard practice is to
borate to cold shutdown conditions before blocking safety injection from
auto-initiation and, thus, it is unlikely that the plant would have ever
entered a condition of insufficient shutdown margin. Additionally, the
NRV's would not.be bypassed under normal circumstances. However,-because
this practice is not specified either through Technical Specifications or
plant procedures, the potential has existed for operation under a condition
less conservative than assumed in the safety analysis.

CORRECTIVE ACTIONS

Immediate corrective action to cover this unusual set of conditions included
the specification of a 7%AK/K shutdown margin requirement for Mode-3 during
the remainder of Core 15 to account for conditions of largest positive
reactivity, i.e., safety injection blocked or no xenon conditions. In the
long term, required shutdown margins will be derived through a -combination of
plant procedures .and Technical Specification changes. Procedures will restrict-
certain operations in Mode 3 with a stuck rod and removal of safety injection
from auto-initiation.
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