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FLECHT-SEASET PROGRAMSubject:
Infomal Monthly Progress Report for November,1980
Contract: NRC 04-77-127, EPRI No. RP959-1

Gentlemen:

Attached is an infomal progress report for the month of November,1980, for|

FLECHT-SEASET.!

Yours truly,

WESTINGHOUSE ELECTRIC CORPORATION

W
H. W. Massie, Jr.
Acting PMG Member
Technology Development ,
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LEGAL tOTICE

THIS REPORT WAS PREPARED AS AN ACCOUNT OF WORK SPONSORED BY T}E
U.S. NUCLEAR REGULATORY C0t141SS10N, WE ELECTRIC POWER RESEARCH
INSTITUTE, INC., AND THE WESTINGOUSE ELECTRIC CORPORATION.
NEITHER THE UNITED STATES GOVERN!ENT NOR NN AGEtEY THEREOF, NOR
THE INSTITUTE OR POBERS THEREOF, FOR THE WESTIt0 HOUSE ELECTRIC,
00RPORAT10N, NOR ANY OF THEIR EMPLOYEES, i%KES Af# HARRANTY,
EXPRESS OR IffLIED, OR ASStEES NN LEGAL LIABILITY OR RESPONSIBILilY
F0D. ## THIRD PARTY'S USE OR THE RESULTS OF SUCH USE OF ANY
INFOR'% TION, APPARATUS, PRODUCT, OR PROCESS DISCLOSED IN THIS

REPORT OR REPRESENTS THAT ITS USE BY SlCH THIRD PARTY WOULD FOT
INFR!t0E PRIVATELY OhWED RIGirS. .
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FLECHT-SEASET PROGRAM

INFORMAL MONTHLY PROGRESS REPORT

'

NOVEMBER,1980

PROJECT MANAGEMENT -- H. W. Massie, Jr.

After loading of the fifth bundle into the 21 Rod Bunale test facility, two heater
rods developed low isolation resistance during shakedown testing. The bundle was
removed from the facility; the two heater rods, which had blockage sleeves attached,
were replaced with spare heater rods; the bundle was reinstalled into the facility;
and, a satisfactory isolation resistance measurement was obtained. Diagnosis of the
two heater rods removed from the b'undle illustrated that the problem was caused by
welding the blockage sleeves onto the heater rods. The QC for the welding process
was tightened and bundle build procedures were modified to avoid future problems.

TESTING PLANNING AND ANALYSIS -- L. E. Hochreiter/fi. Y. Young

Unblocked Bundle Task (Task 3.2.1)

Work was completed in generating data for inclusion into the data report, however,
approximately 800 of the required 1300 data plots still need to be reproduced.

Steam cooling data from the unblocked bundle has been re-analyzed using the
COBRA-IV-I computer code. A new steam cooling correlation was developed based on
COBRA calculated vapor temperatures. The new correlation gave better heat transfer
than the Dittus-Bolter correlation, but the calculated Nusselt number was lower than
the previous correlation which was based on a rod-centered subchannel energy balance.
This has resulted in some additional program effort.

A draft data evaluation report for the unblocked bundle is being prepared and is
expected to be completed by the end of November. A model to predict the onset of the
dispersed flow regime was prepared in the draft report. The model was based on
calculated flow conditions and a mathematical expression for the critical void fraction,
above which dispersed flow is assumed to exist, was also developed. The mass and energy
balance section of the report is being revised to broaden this section of the report and
to make it more inclusive.

21-Rod Bundle Task (Task 3.2.2)

The data summary package for bundle #4 with all rods blocked, non-coplanar distribution,
and short concentric sleeves, was issued to EPRI, NRC, and their respective consultants.
This package includes quick-look results and data on microfiche output for 8 hydraulic
characteristics tests, 4 steam cooling tests, and 15 reflood tests. Data and heat
transfer comparisons of bundle #4 and the unblocked bundle were completed. Analysis of
the results of date shows a distinct effect of the non-coplanar blockage distribution on
heat transfer. Only a slight improvement in heat transfer (relative to unblocked bundle)
is observed immediately downstream of a blockage sleeve; however, significant heat
transfer improvement is observed on the adjacent rod even upstream of its blockage sleeve.
This result signifies the " snaking" of flow through the blockage.
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The fourth bundle was removed from the test facility and it was found that the
fillers at the 6' elevation (in the blockage zone) bowed slightly into the bundle,
and that the pin connecting the fillers broke in the grid span downstream at the .

blockage zone. This behavior is attributed to the thermal stress induced by the
high temperature testing. Although there has been some distortion in all 4 bundles,
it has been shown that the bundle distortion effect is secondary to the flow blockage
effect through repeat tests.

Modifications to the DATAR and secondary heat transfer codes and FPLOTS data reduction
code were completed for utilization in bundle #5 data reduction and analysis. Bundle
#5 has long, non-concentric blockage sleeves on all rods distributed in a non-coplanar

;

'

manner. A bad heater rod was discovered in bundle #5 after the bundle was installed in
the test facility and during the preliminary shakedown tests. The bundle was subse-
quently removed from the housing and two heater rods were replaced with spare rods.
Both rods were found to have a hole in the cladding at the location where the blockage
sleeve was " welded" to the rod. The bundle was reinstalled in the facility and testing
is expected to begin in December.

A methodology to calculate enhancement factors in blocked bundle has been developed
based on Hall and Duffey's approach. This method is based on a steady state, isothermal,
and single phase steam flow. The effects of flow rate change and non-isothermal process
are under study.

163-Blocked Bundle Task (Task 3.2.3)

The instrumentation for the heater rods outside the 2 blockage islands in the 163-rod
bundle was established.

A plan or approach on how to select the blockage sleeve for the 163-blocked bundle was
developed and sent to the PMG for review.

Flow calculations for the cases with short and long sleeve (reference and higher strain)
utilizing COBRA code are in progress. The results will help choose a sleeve shape to
be used in the large bundle tests.

Systems Effects Tests (Task 3.2.7)

Upper plenum internals fabricatie- for the Air / Water flooding test to be conducted at
EG&G are atout 80% completed. An aluminum ground plate with the same configuration as
the actual nickel ground plate is being fabricated for these tests. In addition, W is

_

also fabricating the upper plenum column guides which are tack-welded to the upper core
plate. Air / Water loop construction at EG&G is in progress.

Fabrication of the loop piping for the natural circulation and reflood tests are
completed except for the downcomer. Late delivery of the downcomer has caused an addi-
tional two weeks delay in assembling the loop piping.

The natural circulation and reflux test matrix was revised. A description for each
test is being written.

|
Final revisions were made to the loop instrumentation drawings for both the natural
circulation and reflood tests.'

A letter was sent to the PMG with Westinghouse recommendations for tests recommended in
PKL Bundle (2.

_
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TESTefNGINEERING/ TEST OPERATIONS -- C. E. Conway/C. E. Fuchs

Rod Bundle (Task 3.2.2)

Bundle #4 testing was completed 11/1/80. A new housing was installed along with
bundle #5. Heater rod resistance ch'ecks-after the bundle and housing were hydro
tested revealed that rod 3D had a low isolation resistance. A decision was made.

to remove the bundle and replace the defective rod. In order to remove rod 3D,
rod 3E also had to be removed. The sleeve attachment weld beads on both rods were
ground off for removal. It was discovered that both rods had pin hole leaks in
these areas. 30th rods were subsequently replaced with spares, a minor weld pro-
cedure change was made and more isolation resistance checks were made during re-
installation to insure the integrity of the replacement rods as well as the remaining
rods. The bundle was reinstalled in the housing and testing was initiated on 11/24/80.
The turn-around for this took 1.5 weeks.

163 Rod Blocked Bundle (Task 3.2.3)

Due to a change in bundle geometry, this facility has been redesignated 163 Rod
Blocked from 161 Rod Blocked.

Successful hydro of the housing was completed. The downcomer was received and is
currently being installed. '

,

Systems Effects (Task 3.2.7)
,

The SCR Power Control System wiring has been completed. All SCR cabinets and control
console have been interconnected. The fabrication of the intermediate patch panels
have begun. The loop wiring lists are presently being finalized.

All piping with the exception of two spools were received as of 11/19/80. The downcomer
support stand was completed and installation of the downcomer is underway. Drawings of
the secondary piping and superheater line have been completed and material and fabri-
cation are being ordered.
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