PRIORITY

ot .(ACCELERATED RIDS PROCESSIN

{
REGULATORY INFORMATION DISTRIBUTION SYSTEM (RIDS)
ACCESSION ‘NBR:9502130241 DOC.DATE: 95/02/01 NOTARIZED: NO DOCKET #
FACIL:50-269 Oconee Nuclear Station, Unit 1, Duke Power Co. 05000269
. 50-270 Oconee Nuclear Station, Unit 2, Duke Power Co. 05000270
50-287 Oconee Nuclear Station, Unit 3, Duke Power Co. 05000287
AUTH.NAME . AUTHOR AFFILIATION
HAMPTON,J.W. . Duke Power Co. .
RECIP.NAME RECIPIENT AFFILIATION

Document Control Branch (Document Control Desk)

SUBJECT: Discusses rept of error in large break loca eccs analysis
& forwards rept to determine new LHR limits.

DISTRIBUTION CODE: A001D COPIES RECEIVED:LTR _l ENCL _L SIZE.ch #/ 67
TITLE: OR Submittal: General Distribution

NOTES:
RECIPIENT . . _COPIES ~ RECIPIENT COPIES
ID CODE/NAME ~ LTTR ENCL ID CODE/NAME LTTR ENCL
PD2-3 IA 1 1 PD2-3 PD 1 1
WIENS,L 1 1
INTERNAL: ACRS 6 6 GiiFIEﬁg%%NTER 0D 1 1
NRR/DRCH/HICB 1 1 NRR7DSSA/SPLB 1 1
NRR/DSSA/SRXB 1 1 NUDOCS~ABSTRACT 1 1
OGC/HDS2 1 0
EXTERNAL: NOAC 1 1 'NRC PDR 1 1

NOTE TO ALL "RIDS" RECIPIENTS:

PLEASE HELP US TO REDUCE WASTE! CONTACT THE DOCUMENT CONTROL
DESK, ROOM P1-37 (EXT. 504-2083 ) TO ELIMINATE YOUR NAME FROM
DISTRIBUTION LISTS FOR DOCUMENTS YOU DON"T NEED!

TOTAL NUMBER OF COPIES REQUIRED: LTTR 17 ENCL 16

lise

- 2 m 2 Cc O O O



Il Ps ® |

Duke Power Company ' J. W. HAMPTON
Oconee Nuclear Site ‘ Vice President

P.O. Box 1439 (803)885-3499 Office
Seneca, SC 29679 . (803)885-3564 Fax
DUKE POWER

February 1, 1995

U.S. Nuclear Regulatory Commission
Attention: Document Control Desk
Washington, DC 20555

Subject: Oconee Nuclear Site _
Docket Nos. 50-269, -270, -287
Report of Error in Large Break LOCA ECCS Analysis

On January 26, 1995 at 1700 hours, Oconee Nuclear Station (ONS)
received notification from B&W Nuclear Technologies (BWNT) that
an error exists in the ECCS Evaluation Model. A copy of this
notification is supplied as Attachment 1.

The BWNT notification provides information concerning the
effects of initial Core Flood Tank (CFT) conditions used for
large break LOCA analyses for ECCS evaluations and reports non-
conservative data was used. When corrected data is used, a peak
clad temperature (PCT) change of 50°F results. This could lead
to PCT in excess of the 2200°F acceptance criteria as specified
by 10 CFR50.46 (b) (1) . This only effects the core at the 2 ft.
elevations and can be corrected by limiting the allowable
linear heat rate at those locations during normal operating
conditions.

The generic LOCA analysis for the lowered loop B&W plants has
shown a required linear heat rate (LHR) reduction of
approximately 0.3 to 1.3 kw/ft, depending on the plant and fuel
designs, to ensure that calculated PCT's are within the
acceptance criteria of 10 CFR50.46. Duke Power has requested
that BWNT perform a plant specific analysis for Oconee.
Preliminary estimates indicate that the LOCA linear heat rate

- (LHR) reduction from this plant specific analysis should be in
the range of 0.3 kw/ft from the current allowable normal
operating limits. .

Duke power's. Nuclear Engineering staff has used the bounding
reduction in LHR of 1.3 kw/ft to conservatively establish new
operating limits on axial imbalance for all three Oconee units.
These new limits were administratively imposed on January 26,
1995.The Core Operating Limits Report (COLR) was changed to
incorporate the reduction in LHR for current cycle Oconee units
on January 30, 1995. This action will ensure the acceptance
criteria of 10 CFR50.46(b) (1) will remain satisfied in the
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“event that, when the BWNT analyses are completed, a reduction»
in the LHR limit at the 2 foot elevation is actually required.

As specified in the BWNT report (Attachment 1), the large break
LOCA analyses required to determine the new LHR limits and
their impact on operating limits are scheduled to be complete
by August 1, 1995. . ’

Pursuant to 10 CFR50.46(a) (3) (1i), I am submitting this as a
report of a significant error discovered in the ECCS Evaluation -
- Model. , ‘

Very truly yours,

J.  W. Hampton

cc: Mr. S. D. Ebneter, Regional Administrator
"U. S. Nuclear Regulatory Commission, Region II

Mr. L. A. Wiens, Project Ménager _
Office of Nuclear Reactor Regulation

‘Mr. P. E. Harmon
Senior Resident Inspector
Oconee Nuclear Site



+18248323232 BRUWFAXROOM  F-478 T-187 P-g@2 JAN 26 ’95 16:58

BY @ B (4#me 1)

 B&W NUCLEAR TECHNOLOGIES ' _ - 3315 Oid Farest Rosd
. Janvary 27, 1995 . . FO0. Box 10835

mehburg, VA 24808-0835

' JHT-95-12 _ : Tetophone: 804-832-3000

Document Controi Desk , - Telecapy: 804-832-3683

U.S. Nuclear Regulatory Commission
Washington, D. C. 20555

Subject:  Report of Preliminary Safety Concern Related to Large Break LOCA ECCS
- Analyses ' '

Gentlemen:

~ The purpose of this letter is to advise you of a potential safety concern regarding the effects
of initial conditions used for large break LOCA analyses for ECCS evaluations of the B&W
operating plants and to report a condition of nonconservative data handling in the Evaluation
Model that, when corrected, resuits in a change in peak clad temperature of greater than
50 F. . . , . .

This concemn relates to ths initial core flood tank (CFT) conditions of pressure and inventory
and their potential effects on peak clad temperature (PCT) predictions. Historically, the
"CFT conditions assumed for calculations at the 2-ft core elevations have been based on the
minimum CFT pressure and liquid inveatory. These inputs, which represeat the range of
- Technical Specification limits plus instrument uncertainty, were considered to be the most-
limiting initial conditions for the 2-ft LBLOCA PCT analysis. Recently, a sensitivity study
petformed with a new unapproved Evaluation Model (BAW-10192), concluded that the most- '
limiting 2-ft PCT is calculated when the maximum CFT liquid inventory and minimum R
pressure were input as the initial conditions. When the initial conditions of maximum CFT
- liquid inventory and minimum pressure were applied in the currently approved Evaluation :
Model (BAW-10104), the peak clad temperature change was found to be greater than SOF.

The 2-ft LOCA linear heat rate analysis limits for all operating plants require preliminary
reductions ranging from approximately 0.3 to 1.3 kW/f, depending on the plant and fuel

 designs, to ensure that calculated PCT’s are within the acceptance criteria contained in 10 -
CFR 50.46. A preliminary review of all core operating limits for plants for which BWNT B
performs the power distribution (all operating B&W designed plants, except the Oconee o
Units), with administrative reductions in the LOCA limits appropriate for the fuel and plant e
in question, suggests that the current operating limits will be unchanged by these reductions.
This information has been transmitted to all operating plant utilities. Duke Power Company-
has performed an evaluation based on preliminary plant specific LOCA kW/ft limits and has
determined that a small reduction in core operating limits would be necessary.

In accordance with 10 CFR 50.46, this letter documents NRC notification of a PCT change -
incxc'usofSOF..Achangeinpeakcladtempa'amminmofSOFwiumultfmmme;r
change in CFT initial conditions or from correcting the nonconservatism in data handling.
The peak clad temperature limit of 2200 F specified in 10 CFR.50.46.b.1 would be
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- Attached is a more detailed description of the concemn, including a techmical justification for
* the position that no safety concem exists. Further analytical work will more formally
documnent this conciusion. A plan for resolution of this concern is currently being discussed
with the B&W operating plant owners for their approval. BWNT believes it is prudent to
inform the NRC at this time on the nature of the concemn.  All analyses are expected to be
completed by August 1, 1995. A final report will be submitted to the NRC at that time. At
the present time, it has not been determmed that this matter is a reportable item under 10
CFR21.

If you have any questions concerning this matter, please contact the undersngned at 804-832-
2817, or you may contact Mr. Robert Schomaker at 804-832-2917. '

Very Truly Yours,

' I..xccnxmg Sexvu:u

cé: R. C Jones
Linda Guadrum
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Prelimi S ern of Initial CFT

Igt'rodug;i on:

B&ll Nuclear Technologies is in the process of evaluatmg a Preliminary Safety
_ Concern (PSC 5-94) related to the core flood tank (CFT) initial conditions
‘assumed in the large break loss-of-coolant accident (LBLOCA) evaluation model
(EM) calculations. Tha LBLOCA calculations in question are those performed
- according to the methods described in BAW-10104 Ravision 5 for the 2-ft core
power peak. Since 1991, the initial CFT conditions for all 2-ft LOCA limit
_calculations have used the minimum CFT pressure and 1iquid inventory. These
inputs, which represent the lower range of Technical Specification limits plus
instrument uncertainties, were considered to be the most limiting initial
‘conditions for the 2-ft LBLOCA PCT analysis. A sensitivity study performed
with a new (unapproved) RELAPS/MOD2-based EM (BAW-10192), concluded that the
sost limiting PCT is calculated when the maximum CFT 1iquid {nventory and
minimum pressure are input as the initial - conditions. When these input
~ changes were analyzed with the current: (appraved) CRAFT2-based EH, the PCT
change was found to be greater than 50 F. In fact, the LOCA linear heat rate.
limits (LHRs) had to be reduced by 0.3 to 1.3 KkW/ft, depending upon the plant
and fuel designs, to calculate PCTs that do not viol ate the 2200 F acceptance
criteria contained in 10 CFR 50.46. _ ~

Analyses were begun to redefine LOCA LHRs, given the effect of the more -
limiting CFT inputs on results for the 2-ft elevation. In the course of these -
‘studies, it was further determined that the process by which fluid enthalpies
~ have been passed from the CRAFTZ blowdown calculation to the THETAIB heatup ..
B analysis may have led to nonconservative conditions being used during a short::
~period of the THETAIB calculation. Investigation has shown ‘this data transfer-—
process to affact thé fluid enthalpies used at all core elevations, but thn~
effect upon peak cladding temperature 1s _significant only at- the 2- o
elevation, Moreover, the sensitivity of the PCT results at the 2-ft alevation-
‘that had been- attr‘llmted solely to.the CFT’ 1nputs was found to- Anclude both
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. thé effects of the CFT inputs and the fluid enthalpy transfer. At this point,
the CRAFT2-to-THETAIB data transfer has been revised to assurs that
consarvative fluid enthalpies are used in calculating clad surface heat
transfer, and a fresh set of analyses are underway to reestablish the limiting
core linear heat rates. ‘

Background:

In 1991, the BiW Owners Group Analysis Committee directed BWNT to use the most

 conservative set of CFT 1iquid level, pressure, and line resistance inputs to
envelope possible plant conditions (Technical Spaufication limits plus
instrument uncertainty) for all subsequent LBLOCA analyses. BWNT perfarmed a

- sensitivity study for the 6-ft elevation and determined that the maximum..
pressure, minimum Tiquid level, and minimum Tine resistance produced the
highest PCT. A CFT line resistance study porformad for the 2-ft elevation
showed that the minimum pressure and maximum resistance produced the highest
'PCT for the 2-ft cases. The minimum inventory was used because the downcomer -
was not coapletely filled ‘before the CFT emptied, and this condition 1limits
the core inlet flooding rate. These input changes ware incorporated into the
LOCA 1{mit analyses performed after 1991, for Mark-B9, Mark-B1O(OL), and Mark-

In November 1994, a sensitivity study performed using the RELAPS/NOD2-based
‘evaluation model (EM) for the Mark-Bll fuel daesign revealed that the maximum..
CFT liquid inventory would produce the highest PCT. It was found that the -

- combination of minimum gas volume and minimum pressure would result in the. =~ "
Towest CFT flow during the adiabatic heatup pariod. This low flow decreased - .
the hquld remaining in tha reactor vessel Tower plenum and extended the time
period to refill the lower plens. The net result was an 1ncrease in- the~-.
adfabatic heatup period by approximately 20 percent. For a PCT defined by the: -
ruptured segmwent near the onset of cora recovery, the PCT was found to ben

- significantly higher than would be produced with the minimum 11quid volume..
On this basis, Pro'lininary Safety Concern (PSC) 5-94 was written, related to

~the anticipated PCT variation associated with the input of the minimum versus
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‘tho maximum CFT Tiquid inventory in the LBLOCA emergency cora cooling systea
(ECCS) analyses of record

njgcussion:v' : |

The CRAFT2-based EM LOCA LHR limit at the 2-ft elevation is ruptured-node

~ limited. A 2-ft analysis was performed with CRAFT2 for the Mark-B10(OL) fuel
design. This analysis confirmed the RELAPS/MOD2 results that prompted PSC S--
94. During the inftial investigation of this PSC, the generic 177-FA. lowered-
loop (LL) LOCA LHR Timit for the Mark-B9 fuel had to be reduced by 1.3 ki/ft
to accommodate the PCT increase in the 2-ft analysis. - This reduction
consisted of two components. ~ The adverse effacts from the CFT parameter
changes were compounded by an observed variation in the CRAFTZ core path inlet
enthalpy supplied to THETAI-B for the fuel pin thermal analysis. The enthalpy
was supplied to THETAL-B on a coarse data frequency (one point every 0.5
seconds), and was subject to high frequency oscﬂ'lations that corresponded to
tha changes in instantaneous flow direction. The ca]culated PCT was "found to .
be sensitive to the enthalpy sampling because a large enthalpy difference.
existed between the two nodes surrounding the 2-ft elevation. - For the
previous Mark-B9 LOCA analysis, the coarse data frequency had resulted in the
use of a nonconservative enthalpy, which led to improved heat removal and a -
higher 2-ft LOCA LHR limit. The previous Mark-B9A and Mark-B10(0L) 1limits
were reviewed with respect to this nonconservative enthal py used for the hot
pin calculations. The review concluded that the nonconservatism had probably

- been contained in those results. A1l cases that could require reanalysis were -
ident'!fied, and a schedule for resolution was prepared o

~ Several Mark-B8 and Mark-BSA 2-ft LOCA limits were included as candidates for-
 reanalysis used nominal CFT conditions as the licensing basis. Tharefore, the:
2-ft LOCA limits are not subject to the CFT input change, howaver, the : N
~amalysis is subject to the enthalpy data transfer nonconservatism. The:
adjustment related strictly to the Mark-B8 eathalpy contribution is axpuctod :

- to be sufficiently small, such that no change is needed to core operating
Timits. -
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At the start of the reanalyses, other aspects were identified relative to the
core path inlet enthalpy calculated by CRAFT2. In addition to the high
frequency oscillations, it was observed that the enthalpy could also be skewed
in the nonconservative direction by a nonhomogeneous treatment of the core
nodes following total dryout with subsequent return to two-phase conditions.
The LBLOCA blowdown model is constrained to homogeneous flows calculated by
homogeneous node conditions. So long as the nodes remain continuously two-
phase, the homogansous conditions are correctly calculated. After dryout and

~ return to two-phase 'conditions, however, the homogeneous condition is not met.
Under these conditions, CRAFTZ allows the node to separate the steam and
liquid phases. Figure 1 shows the code model with the separate
interpretations of the nodal conditions. Bacause of the flow path
connections, this configuration can artificially cause the inlat flow path
enthalpy to be lower than the nodal homogeneous enthalpy. Since this enthalpy
is transferred to THETAI-B, it can cause nonconsewative conditions to be used
for the hot pin analyns. '

This nonhomogeneous behavior was found to occur in.all LBLOCA analyses, .
regardiess of the peak power elevation. The timing and duration of the
condition varied as a function of core height. ‘This discovary forced an
investigation into the cause and Ted to an expanded scops of review to .
validate all LOCA LHR limits. Approxinately two weeks veu needed to evaluate
the cause and effects of these conditions. CRAFT2 input model changes were
made to preclude the possibility of the nophomgeneous condition. A temporary
CRAFT2 code version was created to force the flow path conditions to be-
consistent with the homogeneous nodal conditions. This work concluded that no
change was required in the 4-ft through 10-ft elevation LOCA limits. The PCTs -
calculated for these olevations'ny increase, but the increase is less than 20 .
F. A1l 2-ft olavatfon cases, however, can have additional nonconsewativo-
- heat removal due to this lower enthalpy supplied to THETAL-B.

- The work perfomed'to date supports the validity of a siuple change in the.
enthalpy data transfer to the 'I’HETAI B analysis, without input model changes:
or a new CRAFT2 code version. The current analyses will continue to calculate
the CRAFTZ blowdown transient without any changes. The. inlet enthalpy from -

‘. , _ S
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~ the CRAFT2 analysis will be adjusted before the input is supplied to THETA1-B.
. The inlat enthalpy will be conservatively set to envelope the upstrean
homogeneous nodal enthalpy based on the filtered flow direction. THETAL-B
will be run with this conservative enthalpy to determine a PCT. ‘

After the initial 2-ft LHR 1imit reduction estimates were available, BWNT
performed preliminary evaluations of the current fuel cycles (except the
Oconee Units) to determine if the operating 1imits remained valid given a 1.3
KW/ft decrease in the 2-ft Mark-B9 and Mark-B9A LOCA LHR 1imits. The
preliminary results indicated that no changes to the oparating 1imits were -
needed for the present fuel cycles. Duke Power Company parforms the power
distribution analyses for tha Oconee units, and prelim'l'nary review by Duke
concluded that the Oconee operating limits will be more restrictive. To
minimize the effect on the Oconee units, additional analyses using less
restrictive, plant-specific CFT inputs. have been included as a part of tha
evaluation scope. The expected reduction in the 2-ft LOCA limit is expected
to be approximately 0.3 ki/ft, which will resu'lt in a very small change in the
core operating limits.

The LBLOCA analyses required to determine the new LHR Timits and their impact
on operating limits are scheduled to be complete by August 1. A final report:
will be sent to the NRC upoh completion.of a1l of this work. In the interim, -

- plant oporation is justified based an the preliminary assessment that the 2- ft ..
LOCA LHR 1imit, with a 1.3 d/ft reduction for Mark-B9 and Mark-BOA fuel
types, will not lead to changes in the current core operating limits for any

~ plants that BWNT performs the power distribution analyses. The operating

Vimits will prevent the core maximum LHR from reaching a power level that.
could vialate the 10 CFR 50.46 criteria. Duke Power Company performs the -
power distribution analyses for the Oconee Units, and plant spacific analyses .
have determined that operation of. the Oconee Units is . Justified with
implementation of more restrictive operating Timits. At this time in the -
evaluation, these bases support the expectation that the subject PSC and. . = 2%

- . . s -.
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adJustnent of enthalptes applied in the heatup ana]yses m'n not represent a
" substantial safety concern.

Su a o}nclu’ ions:

The adjustment of the traditional CFT liquid inventory input. assumption and
nonconservative _entha]py: spacified to.the hot pin' thermal anmalysis will -
produce changes in tha LBLOCA peak cladding temperature in excess of 50 F.

- Reductions in the LOCA LHR limits of 0.3 (Oconee specific) to 1.3 ki/ft
(Generic 177-FA RL and LL) are required to continue to meet the 10 CFR 50.46
acceptance criteria of 2200 F. The majority of the reduction is related to
tha CFT inventory input and its effect upon the adiabatic heatup time. The

" _nonconservative enthalpy used in the hot pin analysis can cause PCT changes
that are difficult to quantify without separate analyses isolating the coarse
data frequency from the nonhomogeneous effacts. The most conservative CFT
liquid inventory input will be used in analyses that conservatively adjust the
enthalpy transferred from the CRAFT2 results to THETAL-B for the hot pin

~ amalysis. The new 2-ft LOCA LHR limits will be used in power distribution
analyses to determine if any changes are needed to the core operating 1imits.
The required amalyses are in progress. The results of the LOCA analyses,
including any potential changes tu core oparating Hnits, are scheduled to be.
ouplete by August of this year.
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ﬁgure 1. CRAFT2 Core Noding Repre'sentaﬁon.




