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Virgu E.Schasek
258 Orchard Road
Orinda,CA 94563

August 7,1995

To: Dr. Ivan Catan. ACRS
Chairman. Subcomuntree on Thermal Hydraulie Phanamaan

From: VirgilSchrock, Consultant
Visit to OSU to wimess NRC sponsored Test in APEX Facility, July 19,1995Re:

As requested I visited the OSU-APEX facility to witness the NRC test mad =-ted
,

Since I was not present for the suheammitwe tour of the facility (inon July 19,1995.
1994, I think), this was also my first look at the faciliry. I was very impressed by the high
quality of the design,instrumentadon, data acquiaidon system and construction of the
facility. In fact I found the quality to be at least as good and probably beasr than any

-

majar integral facility I have seen, includag those at INEL, ROSA and MIST. N
operating staff also appeared to be very sharp and well qualified for'the task.

,
'

Dr. Jose Reyes brought a copy of the Test Plan / Check List to my motel the
evening before the test and we di===~1 he background then and in the morning just; t,

| prior the test. Since the documentis sketchy and largely an operanng check-offlist,I
| asked for drawings showing the facility as used for the test, some written material5

covering the informadeo leading to the chosen imnal conditions and copies of
f praliminary results of the test. All of this was provided promptly the week following the
| test and is included as an app *adN to this report.

The test was said to be the first "on-the-fly" type test, that is, the facility was to be|

f conditioned to pick up the =imn1=*ian at the time of actuation of the first ADS valve. It
was designaind NRC-14 and was a SBLOCA, a 1" break located at the bottom of cold|

'

1eg # 3 of the AP600 h test was intended to be a "real pressure" (as opposed to
| " scaled pressmo") =i==1=daa for thatpart of the AP600 r==paam The testis a
| counterpart to the ROSA AP-CIA)3 test and could be used to extend the results into long

term sump recirm1=*ian cooling. Initial conditions for the test NRC-14 were taken from
!

INEL.
| this ROSA test and were reasonably confirmed by RELAP-5 calculations done at

The test also was a repetition of the June 29; 1995 AP5X test NRC-6 (except that one|

f ADS-4 valve was assumed to failin NRC-14 whereas all were functional in NRC-6).
Test NRC-6 was flawed due leakage of mainstaam valve MS-1, causing asyuane. sic

!

depressmization of the steam generators. The objecave of NRC-14 was to " quantify the
f differences between pressme sumlirude and presswe scaled depressuration behavior".
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Both types of scaling are claimed to have 1/2 the AP600 time scale but APEX pressme is
..

innerpreted as 1/3 AP600 for " pressure scaled" and equal to AP600 for "Pressme
Evidently the facility is considered capable of both, the only differencesimilitude"i

being the use of different ori5ce sizes. For" full pressure" tests all break areas and ADS
valve sizes are 1/96 of AP600. For" scaled pressure" break and ADS 1 & 2 areas are
sized 1/38 of AP600 while ADS 5 & 4 are 1/96 (for 2" breaks and larger they would be
1/38). Ido not recall the rationale for this scaling aqs - As an aside. I understood|

frorn Paul Boehnert that ACRS is expecting addidonal marsal on the APEX scaling.
|

,

When I asked Dr. Reyes about this he !WW hat he had provided everythingt

requested thieugh Westinghouse. Evidendy sorne clarification is c '=4
The testrequired that the CMT's be hot at the start of the test and this was

accomplished by allowing recirculation to occur until their temperanue FMiiM The
pressurizer was drained and a target primary coolant reduced inventory were obtained by
opening the LOCA valve prior to the initiadon of the test, during which time the pressure
was m-=11y controlled by adjusting core power. The programmed decay heat power

;

controller was actuated at the beginning of the test. To avoid the problem of the leaking.1

J

MS-1 the steam generator # 01 was isolated using the downstream valve MS-3.
Core power is displayed on the control panel in two roughly equal segments |

(gangs of rods). During startup 1 nonced that manual control of pressme via heater
control was difficult and large power over and undershoots resulted. The two banks of
heaters were not kept synchronized and each had changes of up to a factor of two every
few seconds. In spite of these power variations, the pressure at the start of test was close,

to the desund level. The initiation of CMT draining occurred at a lower than expected
core collapsed liquid level In these test conditions draining is initiated by flashing at the|

. top of the CMT's and would be sensidve to the amount of superheat there. The data
provided do not allow ready assessment of the comparadve superheats (APEX vs.
ROSA).

The test was judged to pass the acceptance criteda. Preliminary data provided by)

Dr. Reyes are in the form of 78 graph of measured pressswes, .@er.tures, liquid levels
and flowrates. As observed in the test, pressure measured in the pressunzer and upper
head appeared to drop-off smoothly with de pressurization complete in less than 1000 s.l

Large variations in the accumulator and CMT injection rates occurred dudng this .|
Nothing very suprising appears in the data although sog=% with the other tests will
have to be made to determine what important information is provided by rhe test. I
rowei; that Bessett and DiMarzo will use the scheme to evaluate the results.
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A newly Red video camera was posidoned to show the discharge through an .
'

!

arm of the quencher in the RWST. Dr. Reyes indi~ad that this was a matter of |
| curiosity rather than an attempt to resolve a problem. 'Ihe IRWST tank dynamics are not
j

scaled in the APEX facility and Dr. Reyes is not fannliar with the large scale tests done in|

7

r====, Italy for Westinghouse. The video showed a burst of large bubbles completely
| obscuring the quencher fellowing the firing of ADS-1 and this di=iai had rapidly. After
h a few minutes the steam bubbles were smal10ike twice the orifice diamener) and were

|
!J

c allapsed near the q+:=F=.
j

In summany the test appeared to be mW and without any major surpnses.
j

Comparison of the data with those of other tests will be needed to judge whether the testI

objective has been met. A RELAP-5 prepredaction of the test, done by one of Reyes'j
|

colleagues, showed a significant pressure recovery in the latter stages of depressurizanon.!
$ '

This feature was not observed in the test.
1

Dr. Reyes indie=d hat the next test would be a steam gensator tube rupture.t
| For this test the break will be created by placing a tee in a tube (two locadons are

.

,

phnnad). I pointed out that this will be still a third geomeay - 1. a severed tube in| ;

|,

| Ap600 with two critical flow paths each driven by different stagnation states (pressures
and enthalpics)- 2. a single flow path from the hot plenum of the ROSA SG -- and 3.

!
1

the APEX geometry in which the fluids coming from the two plena have to pass together
;

| through the see without complete mixing. I am concemed that these are likely to produce
| different results. I have yet to leam why this issue is not of concem to the staff. It was
|

first raised at the meeting in Idaho Falls more than two years ago.
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