
November 21, 1986

Docket Nos. 50-335
and 50-389

Mr. C. 0. Woody
Group Vice President
Nuclear Energy
Florida Power 8 Light Company
P. 0. Box 14000
Juno Beach, Florida 33408

Dear Mr. Woody:

SUBJECT: USE OF RETRAN CODE, ST. LUCIE PLANT, UNIT NOS. 1 AND 2

In conducting our review of your January 7, 1986 submittal relating to Topical
Report NTH-G-6 "RETRAN Code, Transient Analysis Model gualification," we have
determined that we will need the additional information identified in the
enclosure to continue our review.

In order for us to maintain our review schedule, we believe a meeting within
the next few weeks to discuss the staff's questions would be beneficial. Your
response in proposing a meeting date is requested within 30 days of your
receipt of this letter.

The reporting and/or recordkeeping requirements contained in this letter
affect fewer than 10 respondents; therefore, OMB clearance is not required
under P.L. 96-511.

Please contact me at (301) 492-8007 if you have any questions concerning
this letter.

Sincerely,

Enclosure:
Request for Additional

Information

cc w/enclosure:
See next page

.Original signed by

E. G. Tourigny, Project Manager
PWR Project Directorate 88
Division of PWR Licensing-B
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Mr. C. 0. Woody
Florida Power 8 Light Company St. Luci e Pl ant

CC:
Mr. Jack Shreve
Offi ce of the Publ ic Counsel
Room 4, Holland Building
Tallahassee, Florida 32304

Resident Inspector
c/o U.S. NRC

7585 S. Hwy AlA
Jensen Beach, Florida 33457

State Planning 8 Development
Clearinghouse

Office of Planning 5 Budget
Executive Office of the Governor
The Capitol Building
Tallahassee, Florida 32301

Harold F. Reis, Esq.
Newman 5 Holtzinger
1615 L Street, N.W.
Washington, DC 20036

Norman A. Coll, Esq.
McCarthy, Steel, Hector and Davis
14th Floor, First National Bank Building
Miami, Florida 33131

Administrator
Department of Environmental Regulation
Power Plant Siting Section
State of Florida
2600 Blair Stone Road
Tallahassee, Florida 32301

Mr. Weldon B. Lewis, County
Administrator

St. Lucie County
2300 Virginia Avenue, Room 104
Fort Pierce, Florida 33450

Mr. Charles B. Brinkman, Manager
Washington - Nuclear Operations
Combustion Engineering, Inc.
7910 Woodmont Avenue
Bethesda, Maryland 20814

Mr. Allan Schubert, Manager
Public Health Physicist
Department of Health and

Rehabilitative Services
1323 Winewood Blvd.
Tallahassee, Florida 32301

Regional Administrator, Region II
U.S. Nuclear Regulatory Commission
Executive Director for Operations
101 Marietta Street N.W., Suite 2900
Atlanta, Georgia 30323



ENCLOSURE I

REVIEW OF FLORIDA POWER AND LIGHT COMPANY'S (FPE(L)
RETRAN CODE FOR ST. LUCIE UNITS I AND 2

REQUEST FOR ADDITIONAL INFORMATION

1. FP8L's RETRAN topical report covers both St. Lucie (a CE design) and

Turkey Point (a Westinghouse design). Since there are substantial

differences between these two plants, including control system differ-

ences, the staff cannot consider analvses performed for one plant to be

applicable .to the other. To determine that FP8L's RETRAN code can properly

analyze all non-LOCA transients and accidents for St. Lucie, Units I and 2,

provide the following information to address all catagories of non-LOCA

transients and accidents for St. Lucie, Units I and 2.

a. describe the nodalization for the reactor coolant system

and the secondary system for each type of transient, and

justify adequacy of the nodalization for the phenomena

peculiar to that particular transient;

b. describe in detail the plant control systems which were

modeled for each type of transient, and explain how FPSL's

modeling conforms to the actual plant controls;

c ~ present enough plots of physical parameters throughout the

plant to verify the modeling and discuss the major changes

of slope in each plot by reference to physical phenomena.

Justify explanations by use of the plots of other variables.
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2. Justify the nodalization for each category of transient on the basis of

the phenomena characteristic of that category of transient including

the following:

a. For transients in which there is an asymmetric loop condition

which can impact the analysis of the transient, justify not

using a split-core nodalization.

b. For transients in which steam generator flows govern the transient,

justify using a non-recirculating, single-volume-boiling-reaion

nodalization.

c. For transients in which primary flows become two phase (i.e., the

pressurizer empties), justify the upper head nodalization and

nodalization of loop seals in the cold leg regions.

d. In all transients where "actual" data are used in the calculations,

discuss the uncertainties associated with the data. In addition,

demonstrate a thorough understanding of the transient by explanation

of each substantial change in slope of all plant parameters.

e. State which version of RETRAN02 was used to analyze each transient.

If a version other than RETAN02/llOD02, which is an approved version,

was used, state the principal differences between the two versions,

and discuss the effects of the differences.
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f. Explain the differences between the RETRAN analysis and the FSAR

analysis in terms of the differences in the modeling of the two

codes. Demonstrate the analytical capability of the code by

comparing the results of the RETRAN analysis to separate effects

tests and integral tests. The results of the separate effects tests

and the integral tests may be more useful because of availability of

the more extensive data and prior analyses. For each specific

analysis demonstrate that the transient and the plant specific

portions of the RETPAN analysis are proper.

3. In the natural circulation cooldown transient analysis, FP8L used a

developmental version of RETRANOl which had no capability to model non-

equilibrium effects in the upper head. In addition, it is the staff's

understanding that the developmental version may have had a significant

number of modeling errors which were corrected by the RETRAN developers

in their efforts to obtain NRC acceptance of the code eventually granted

for RETANOI/MOD03 and RETRAN02/MOD02.

In view of the above discuss the following:

a. State whether FPSL's anlysis was carried out until stable

natural circulation conditions would be achieved. If the

analysis was not carried throuoh to the time of stable

natural circulation conditions, then provide a revised

analysis, or state why another analysis is not necessary.



b. Explain whv RETRAN01 over-predicted the primary fluid
contraction for the first 3.5 hours but predicted a lower

primary pressure for only the first 1.5 hours.

co FP8L stated that "code validation is provided bv the code's

ability to calculate natural circulation conditions and the

onset of void formation in the upper head." Explain why the

code's computation of natural circulation in the upper head

predicted onset of natural circulation to be more than an hour

earlier than that observed at the test at SONGS.

d. FP8L also states that it used a "fast-running (i.e., few nodes)

model which was detailed enough to calculated upper head

temperature." These two goals appear to be mutuallv exclusive.
P

Justify FPSL's use of the "fast-running model" bv showing that

the fast running model can accurately calculate upper head

temperature by providing, plots of temperature, flowrates and

void fractions for the upper head region, and RCS flowrate.

4. Provide the following information for the main steam line break analysis:

I

Provide details of the RETRAN nodalization and compare the RETRAN

nodalization with the CESEC nodalization used in the FSAR. Include

cross flow modeling for this transient, and justify the differences,

if any, between the two nodalizations.



-5-

b. Describe in detail what is meant by "a conservative, licensing

type model," and justify its use, e.g., provide the justification

for using the Henry-Fauske break flow model. State how close the

initial conditions of the Henry-Fauske model matched with those

used with CESEC.

c. Explain the nature of the anomalous behaviors in total reactivity

and pressurizer pressure computed by RETRAN from roughly 140 sec

to 200 sec. The core inlet temperatures show the same trend in both

RETRAN and CESEC computations.

d. Explain in detail why RETRAN did not compute a return to power

Plot all reactivities and compare the RETRAN value with those

computed by CESEC.

5. FPSL states that the purpose of the loss-of-load transient analysis

is to demonstrate the technique of turning the RETRAN base model into a

licensing type model. Provide more discussion to demonstrate how this

is accomplished including the following:

a. It does not appear that the RETRAN results compare well with the

FSAR predictions, i.e., the difference between the results of

pressurizer pressure grows monotonically such that by the end of

the calculation the difference exceeds 100 psi. Explain this

difference.
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b. Explain the source of the wave effect in the pressurizer pressure

and the average RCS temperature between roughly 50 to 200 seconds.

In addition, compare the hot and cold leg temperatures separately.

Also, explain this effect by either comparing and/or providing plots

of the 'secondary side parameters.

C ~ If FP&L compares the RETRAN analysis to the CESEC analysis, include

a thorough discussion of the difference between the results obtained

by the two codes. Include an explanation of differences in modeling

and how those differences translate into differing results. In

addition, if a loss of load has happened or been simulated at the

plant, it may be helpful to resolve the differences between the two

models by comparing the model predictions to actual plant data.

6. In FPSL's generator trip transient analysis, the so-called "inflection"

in the steam generator pressure at roughly 10 sec is too strong to be

caused by "small differences between the actual and calculated energv

removal rates of the steam dump and bypass system." Although the dif-

ference is probably due to differences in steam dump flowrate, this

inflection causes a substantial difference and may be the source of all

ensuing differences. Perform parametric analyses to determine if the

difference in the steam dump flowrate are the cause and show the long-

term impact of the differences in steam dump flowrate.



7. In FP8L's main steam isolation valve (NSIY) closure analysis,

provide the following information:

a. Explain why RETRAN predicted the PORY opening almost 1

second earlier than the data, although it predicted the

reactor trip and the turbine trip occurring at roughly

the same time as the plant data.

b. Explain why RETRAN depressurized at roughly the same rate to the

same pressure althouah it predicted the mixture level about 6X of the

pressurizer level higher than crossed over the data without this
behavior translating to the primary pressure behavior, i.e.,
explain the pressurizer level behavior predicted between 100 to

500 sec.

8. In FP8L's analysis of an inadvertent opening of the PORV provide the

following information:

The purpose of this analysis was to justify the RETRAN non-equili-

brium pressurizer model. However, the comparison of the RETRAN

results to the CESEC results indicates pressure differences in the

reactor coolant system of approximately 100 psi over the time

period from 60-120 sec. Please explain this pressure difference in

terms of the models in the two codes and state which model is most

realistic.
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b. Explain why the main steam safety valves cycled at least 5 times in

the FSAR calculation yet RETRAN computed only 4 times.

c. Provide the flowrate through the PORY's for the course of this

transient. State whether the PORV flow became two phase. If two

phase flow was used, explain and justify the flowrate computation.

In addition, discuss and justify the critical flow model chosen for
this flow.

9. State the purpose of the loss of forced flow analysis. If the purpose

was to validate the pump characteristics, the loop hydraulic resistance,

and the reactor protection systems, the flow (which was only taken down

to roughly 45K of nominal) is hardly sufficient to check out either the

pump characteristics or the loop hydraulics. If the purpose was to

estimate DNB, state whether RETRAN was used to examine this. If RETRAN

was used, provide results. Compare the core exit temperature(s) to the

FSAR value(s).

10. For FP8L's control element assembly drop analysis, provide the following

information:

a. The slopes of core power drop are very different between the two

analyses. Explain the difference between the negative reactivity

insertion simulation in the two analyses. Provide a comparison
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of each reactivity feedback durino the transient. Explain why

RETRAN computed about 75K of the return to power that CESEG

computed. The RETRAN analysis resulting in about 91K peak power,

while the FSAR value was 93K.

b. Explain why the RETRAN primary pressure continues to drop when the

other parameters appear to return to about the orioinal value.

c. Explain why RETRAN computed a lower core heat flux, average core

coolant temperature, and core power although the computed

pressurizer pressure was higher for the first 40 seconds.


