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

Edwin I. Hatch Nuclear Plant - Unit 2
Licensee Event Report

The Safety Limit Minimum Critical Power Ratio for
Hatch 2 Fuel Cycle 13 Was Not Conservative

. Gentlemen:

In accordance with the requirements of 10 CFR 50.73(a)(2)(v), Georgia Power Company |
!is submitting the enclosed Licensee Event Report (LER) concerning the safety limit

minimum critical power ratio fer Hatch 2 fuel cycle 13. This limit was determined to be
potentially non-conservative.

Sincerely,

p S-:

I \

J. T. Beckham, Jr. '
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Enclosure: LER 50-366/1996-001

cc: Georgia Power Company
Mr. H. L. Sumner, General Manager - Nuclear Plant
NORMS

U.S. Nuclear Regulatorv Commission. Washington. D.C.

Mr. K. Jabbour, Licensing Project Manager - Hatch

, W |IU.S. Nuclear Revulatory Commission. Region II

Mr. S. D. Ebneter, Regional Administrator
Mr. B. L. Holbrook, Senior Resident Inspectcr - Hatch
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On 5/8/96, Unit 2 was in the Run mode at a power level of 2558 CMWT (100% rated thermal
power). At that time, General Electric issued the formal results of the Safety Limit Minimum Critical
Power Ratio (SLMCPR) analysis for Cycle 13. The analysis results showed the maximum SLMCPR
for Cycle 13 was 1.08; this number is higher than the SLMCPR of 1.06 required by Unit 2 Technical i

Specifications section 2.1.1.2. Therefore, the SLMCPR required by Technical Specifications was
not conservative for Cycle 13. Since the Operating Limit Minimum Critical Power Ratio
(OLMCPR) is based upon the SLMCPR given in Unit 2 Technical Specifications section 2.1.1.2, the
OLMCPR was also not conservative.

This event was the result of the methodology used by General Electric to calculate the generic
SLMCPR. This methodology did not yield a conservative value for the Hatch 2 Cycle 13 SLMCPR.

The OLMCPR for Hatch 2 Cycle 13 was increased by 0.03 on 3/29/96 per plant procedure 42CC-

|
ERP-008-0S, " Determination of MCPR Limit." This increase bounded the difference between the

| SLMCPRs in the Technical Specifications and for Cycle 13.
|
|
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PLANT AND SYSTEM IDENTIFICATION

' General Electric - Boiling Water Reactor
Energy Industry Identification System codes are identified in the text as (EIIS Code XX).

DESCRIPTION OF EVENT

'

On 5/8/96, Unit 2 was in the Run mode at a power level of 2558 CMWT (100% rated thermal
power). At that time, General Electric issued the formal results of the Safety Limit Minimum Critical
Power Ratio (SLMCPR) analysis for Hatch 1 Cycle 17 and Hatch 2 Cycle 13, the current fuel cycles
for each unit. The SLMCPRs for the current fuel cycles were calculated at the direction of the
Nuclear Regulatory Commission in response to the discovery that the methodology used by General
Electric to compute the generic SLMCPR may not always yield conservative values for plant specific
fuel cycles.

The formal analysis results showed the maximum.SLMCPR for Hatch 2 Cycle 13 was 1.08. This
number is higher than the SLMCPR required by Unit 2 Technical Specifications section 2.1.1.2.
Therefore, the Technical Specification-required SLMCPR was not conservative for Cycle 13. Since
the Operating Limit Minimum Critical Power Ratio (OLMCPR) is based upon the SLMCPR given in
the Technical Specifications, the OLMCPR for Cycle 13 also was not conservative.

The actual SLMCPR changes during the operating cycle because of power shape changes. To
evaluate this effect, General Electric examined the safety limit at the beginning of the operating cycle
(BOC), peak hot excess reactivity, and end of the operating cycle (EOC). For Hatch Unit 2
Cycle 13, the BOC SLMCPR was 1.03; this was lower than the SLMCPR required by the Unit 2
Technical Spxifications. Therefore, at BOC the value of 1.06 in Specification 2.1.1.2 was
conservative and the OLMCPR, since it was based upon a SLMCPR of 1.06, was as well. ;

The maximum SLMCPR for Hatch Unit 2 Cycle 13 is 1.08. Based upon a linear interpolation
between the BOC SLMCPR and the maximum SLMCPR, the safety limit was not above 1.06 until a
cycle exposure of about 3600 MWD /st. The OLMCPR was increased by 0.03 when cycle exposure
was only about 2778 MWD /st. This was done as a conservative measure in response to information

'

that the cycle-specific SLMCPR at one plant was higher than the safety limit given in its Technical
Specifications. The OLMCPR increase of 0.03 bounded the difference between the Technical
Specifications safety limit and the maximum SLMCPR for Cycle 13. Consequently, the OLMCPR :

was conservative, and the worst-case transient would not have caused the cycle-specific SLMCPR to
be exceeded at any point in the cycle. Furthermore, Unit 2 had been operated with a margin to the

l

l
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OLMCPR of 10% or more until the OLMCPR was increased, providing an additional margin to the
'

cycle-specific SLMCPR during the worst-case transient, j

The analysis results for Hatch 1 Cycle 17 showed the maximum SLMCPR was 1.06. This is i

conservative with respect to the value of 1.07 required by Unit 1 Technical Specifications section
'

2.1.1.2. Therefore, the Unit 1 cycle-specific SLMCPR is in compliance with the Technical
Specifications.

CAUSE OF EVENT

This event was the result of the methodology used by General Electric to calculate the generic j
SLMCPR. This methodology does not always yield conservative values for plant- and cycle-specific '

SLMCPRs. Consequently, the generic SLMCPR may be lower (less conservative) than the actual
SLMCPR for a given plant and fuel cycle. This was the case for Hatch 2 Cycle 13.

REPORTABILITY ANALYSIS AND SAFETY ASSESSMENT

1
This report is required by 10 CFR 50.73(a)(2)(v) because an analysis error was discovered invoking '

operational limits which, had the error not been corrected, could have resulted in a challenge to one
of the plant's principal safety barriers. Specifically, the SLMCPR for Cycle 13 given in the Unit 2
Technical Specifications was unconservative relative to the worst-case transient causing more than
0.1% of the fuel rods in the core to experience departure from nucleate boiling. Operation above the
boundary of the nucleate boiling regime could result in increased cladding temperatures because of
the onset of transition boiling and the resultant sharp reduction in the heat transfer coeflicient. A
steam film may form during transition boiling causing high cladding temperatures and a zirconium-
water reaction is possible. This chemical reaction results in oxidation of the fuel cladding to a
structurally weaker form. This weaker form may result in a challenge to a safety barrier controlling
the release of activity inside the primary system.

The fuel cladding safety limit is given in the Unit 2 Technical Specifications with a margin to the
condition that would produce onset of transition boiling, that is, a minimum critical power ratio of
1.00. The resulting MCPR safety limit ensures that during normal operation and anticipated
operational transients, at least 99.9% of the fuel rods in the core do not experience transition boiling.

The OLMCPR is based upon the MCPR safety limit given in the Technical Specifications. To ensure
that the fuel cladding integrity safety limit is not violated during any anticipated abnormal operational
transient, the most limiting transients have been analyzed to determine which one results in the

NRC Form 36GA (S-92)
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largest reduction in the critical power ratio. The OLMCPR is then chosen such that the MCPR does
,

not decrease below the SLMCPR at any time during this worst-case transient.,

; In this event, the cycle-specific SLMCPR for Hatch Unit 2 Cycle 13 was higher than the SLMCPR
given in Unit 2 Technical Specifications section 2.1.1.2. Since the OLMCPR is based upon the |
SLMCPR given in the specifications, the OLMCPR was not conservative and the worst-case

'
transient therefore could result in the MCPR decreasing below the SLMCPR for Cycle 13. The !

i design basis requirement that at least 99.9% of the fuel rods in the core not experience transition !

: boiling during normal operation and anticipated operational transients might not be met. However,
,

Hatch 2 did not enter an operating regime where a transient could cause transition boiling to occur. |

. As explained previously, the actual SLMCPR changes during the operating cycle. Hence, the cycle-
specific SLMCPR is lower at BOC than later in the cycle. For Hatch Unit 2 Cycle 13, the BOC |
SLMCPR was 1.03 which was lower than the SLMCPR required by the Technical Specifications. I

4

^

Therefore, at BOC the value of 1.06 in Specification 2.1.1.2 was conservative and the OLMCPR
i was as well.

i.

The maximum SLMCPR for Hatch Unit 2 Cycle 13 is 1.08. Based upon a linear interpolation-

between the BOC SLMCPR and the maximum SLMCPR, the safety limit was not above 1.06 until a
cycle exposure of about 3600 MWD /st. The analysis error was discovered and the OLMCPR was
increased by 0.03 before cycle exposure was 3600 MWD /st. The OLMCPR increase bounded the
difference between the Technical Specifications safety limit and the maximum SLMCPR for
Cycle 13. Consequently, the OLMCPR was conservative, and the worst-case transient would not

,

have caused the cycle-specific SLMCPR to be exceeded. Furthermore, Unit 2 had been operated.

with a margin to the OLMCPR of 10% or more until the OLMCPR was increased, providing an
additional margin to the cycle-specific SLMCPR during the wmt-case transient.

A

Given the cycle exposure at the time, it is concluded that the cycle-specific SLMCPR would not have
been exceed in the worst-case transient with the unadjusted OLMCPR. The design requirement that

; at least 99.9% of the fuel rods in the core not experience transition boiling during anticipated
operational transients would have been met. Therefore, this event had no adverse impact on safety.
This assessment is applicable to all power levels.

;
$
4
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CORRECTIVE ACTIONS 1

1

|The OLMCPR for Hatch 2 Cycle 13 was increased by 0.03 on 3/29/96 per plant procedure 42CC-
ERP-008-0S, " Determination of MCPR Limit," at a cycle exposure of 2777.6 MWD /st. This
increase bounded the difference between the SLMCPR given in the Technical Specifications and the
SLMCPR for Cycle 13 and therefore ensured the Cycle 13 safety limit of 1.08 would not have been

iexceeded in a worst-case transient,
i

The OLMCPR for Hatch 1 Cycle 17 was increased by 0.03 on 4/24/96 per plant procedure 42CC-
ERP-008-0S. (The OLMCPR for Hatch I was not increased on 3/29/96 because the unit was in a i

refueling outage at that time. The OLMCPR was increased prior to startup from the outage.) This |
action was taken as a conservative measure until General Electric could provide a verified value of I
the SLMCPR for Hatch 1 Cycle 17.

For Hatch 2, the "MCPR Multiplier (Kp) versus Core Power" and the "MCPR Limits (MCPRr) i

versus Core Flow" curves were conservativety adjusted to reflect the higher safety limit.

General Electric will revise the Supplemental Reload Licensing Report for Hatch 2 to reflect the
higher SLMCPR for Cycle 13. General Electric currently anticipates the revised report will be issued
by 6/14/96. Upon receipt of the revised report, Georgia Power Company will revise the Core
Operating Limits Report for Hatch 2 Cycle 17 and will submit a change to the Technical
Specifications to reflect the higher SLMCPR. No change is required to either the Hatch 1 Core
Operating Limits Report or Technical Specifications since the SLMCPR for the current fuel cycle is
bounded by the existing safety limit given in the Technical Specifications.

ADDITIONAL INFORMATION

No systems other than those mentioned in this report were involved in this event.

No failed components caused or resulted from this event.

There have been no previous similar events reported in the last two years in which an analysis
weakness resulted in an event which could have challenged a safety barrier needed to control the
release of radioactive material.

l
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