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Docutzent Control Desk
U.S. Nuclear Regulatory Commission
Washington, DC 20855

Attention: Dr. David A. Ward, Chairman
Advisory Committee on Reactos Safeguards

SUBIECT: AP6OO Testing to Support Design Certification

Dear D, Ward:

The purpose of this letter and its attachment is w briefly discuss the Westinghouse and NRC test
programs relating to the AP600 and commant on certain matters raised by the ACRS in its letter dated
July 17, 1992,

Westinghouse has been actively participating with both the NRC staff and the ACRS on the
development of a test and analysis program to support AP600 design certification. As a result of our |
discussions with the stafi and ACRS, Westinghouse has added the SPES-2 full height, full pres wure
integral systems tests 1o an already comprehensive test and analysis program, The SPES-2 tests along
with the Oregon State University low pressure integral systems tests and the large 2ale comainment
tests were proposed as part of 4 cooperative program on passive safety system testing at the March
11, 1992, Commission meeting. While we believe the Westingh  se AP600 test and analysis
program is more than sufficient for APGOO design certification, the addition of the SPES-2 test further
enthances this program. With the initiation of the test program we are on the path toward a successful
design certification goal. Westinghouse is proceeding as quickly as possible to obtain data to support
the design certification licensing process and schedule.

In addivon to the Westinghouse test program discussed above, the NRC has proposed an AP600 test

program utilizing th» Japanese ROSA facility. The NRC test program involves post-design

certification confirmatory research. We have been working closely with the NRC staft, ldaho

Nuclear Engineer’ xg Laboratory, and the Japanese Atomic Energy Research Institute (JAERI) to

define the ROSA-IV facility modifications which are necessary to obtain data which can be used by
the NRC staff for post-certification confirmatary computer code verification.
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Westinghouse Comments on ACRS Letter dated July 17, 1992

The following comments are provided on the July 17, 1992 Advisory Committee on Reactor
Safeguards letter on the Westinghouse AP600 test and analysis program.

ACKRS QUESTION;

1) We are concerned that Westinghouse plaus to rely primarily on its NOTRUMP evaluation
model (EM) code. It is a step backwirds to use computer codes of only EM sophistication
and capabilities 1o evaluate the thermal hydraulic behavior of new nuclear power plants.

The WCOBRA/TRAC best estimate code has been used to assess the large break LOCA
| performance of the AP600 reactor system and passive system dusigns.

For the small break analysis a series of calculations were performed with the NOTRUMP
code 0 examine the effect of break location, size, and break type. The NOTRUMP code was
used to obtain a conservative estimate of the passive safety system performance. The
WCORRA/TRAC code was then used for the most limiting small break depressurization
calculation to examine the passive safety system response in a more realistic fashion. The use
of NOTRUMP and WCOBRA/TRAC in this manner is not & “step backward” in the
evaluation of the AP600 safety system behavior, but rather represents a prudent and
appropriate approach to such evaluation.

The NOTRUMP code has the proper thermal-hydraulic modeliing for small break LOCAs.
NOTRUMP was specifically developed after the Three Mile Island accident to calculate, in a
readstic fashion, Pressurized Water Reactor (PWR) response for small break LOCAs
Westinghouse and the Westinghouse Owner’s Group have used NOTRUMP in the
development of Emergency Response Guidelines for Westinghouse plants. NOTRUMP has
also been used to validate simulators for Westinghouse PWRs, The NRC has reviewed and
approved NOTRUMP for PWR small breax LOCA applications.

NOTRUMP uses a one-dimensional five equation drift flux formulation which contains two
continuity equations (vapor and mixture), a mixture momentiin equation, and two energy
equations (vapor and mixture). NOTRUMP has special models for horizontal concurrent and
countercurrent flow in the hot and cold legs and can model all the reactor structures and the
core, NOTRUMP has been validated against rod bundle bhil-oft experiments, LOFT small
break tests, and semiscale small break tests.

The thermal-hydraulics in NOTRUMP are realistic. The conseryatism in the NOTRUMP

caleulation is a direct result of the application of 10 CFR 50, Appendix K requirements, such
as the 1971 + 20% ANS decay heat curve.
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An inadvertent Automatic Depressurization System (ADS) actuation is the most limiting smal)
break scenario tor AP600 and was analyzed with NOTRUMP, This case was also modeled
using WCOBRA/TRAC to show that margin exists in the passive safety system design. The
results of both caleulations are reported in the AP60O SSAR (Section 15.6), The
WOORBRRA/TRAC caleulation confirns that the NOTRUMP calculation is conservative,

During the ACKS review of the Westinghouse test and analysis program, it became clear that
the NRC staff would not be satisfied with only WCOBRA/TRAL best estimate small break
aaleulations since the small break best estimate methodology is new and has not had the
detailed staff review that the large break best estimate methodology has had. The SSAR
submittal using both NOTRU P and WCOBRA/TRAC will aid the staff in their evaluation of
passive safety system perforr  nce.

ACRS QUESTINN;
3) The Westinghouse separate effects tests of most importance to the certification of AP6 ) are

the Core Make-up Tank (CMT) tests and the Automatic Depressurization System (ADS) tests.
The test matrices for these do not cover ranges of conditions that are broad enough to yield an
adequate data hase for the required model develooment. We recommend that pressure
disturbances of the types that would be caused by either ADS valve actuation or by rapid
steam condensation when cold CMT fluid 18 injected into the downcomer region be part of the
test program.
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The CMT and ADS tests do cover a representative range of conditions for the AP60D0, These
test condition ranges are included in the test matrix presented to the NRC staff and ACRS.
Depressurization events are also included in the test matrix. The pressure disturbance.
indicated by the ACRS can be simulated in the CMT test, by cycling the blowdown valve.
However, until the planned tests are performed, and the data is analyzed, it is premature to
plan specific oscillatory tests,
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3 An additional £ ate effects wst facility is needed 1o investigate the asymmetric effects |

associated with the downcomer and with the cold-side plenum of the steam gonerator.

WESTINGHOUSE RESPONSE:

I
We do not believe that a separate effects test facility is needed to investigate asymimetric i
effects associated with the downcomer and the cold-side plenum of the steam generator. This |
geometry will be represented correctly in the Ohio State University (OSU) test facility which 1
will also include two cold Tegs, and two reactor coolant pumps connected to the steam
generitor lower channel . There will be a proper scaled simulation of the two cold legs, with
two reactor coolant pumps and the steam genermor outlet plenum in the OSU test facility such
that data on this configuration will be available, There will be a similar simulation in the
SPES facility except that only one reactor coolant pump will be simulated and the two cold
Jegs will hranch just atter the pump. Both simulations will yield data on the asymmetric cold
leg behavior such that an additional separate effects test facility is not necessary
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ACRS QUESTION: !
I
4 SPES is generally 4 good choice for conducting full-height, full-pressure integral system tests. ;
However, in addition o the scaling problems associated with a high ratio of surface ares to ,‘
fluid volume that plague small-scale simulstions of this kind (and must be dealt with), the :
proposed modified version, SPES-11, has two important scaling defects that should be
eliminated: (a) the aspect ratio (height to diameter) of the simulated pressurizer is different |

trom that of the AP600 and (h) the cold leg configuration is not geometrizally similar o thit
ot APGOO.

We recommend that Westing“ouse be required to preserve the scaling of the pressurizer and A
i the geomettical configuration of the cold legs, to better simulate APGO0 behavior (this would ﬁ
include simulation of a reactor coolant pump in =ach leg). |

WESTINGHOUSE RESPONSE: |

The SPES-I fucility is being modified to simulate the key elements of the AP600 design
including two cold legs, one hot leg per loop, two core makeup tanks, two accumalators,
automatic depressurization sysiem, passive heat removal system, and In-containment Refueling
Water Storage Tank (IRWST), The purpose of the SPES-2 tests is to provide full height, ful’
pressure integra: system effects data which can be used for computes code verification. We
have & concern, which we have expressed at several of the ACRS subrommittee and full
committee meeting, that the ACRS appears to be putting requirements on the SPES-2 tests in
order to make them “demonstration tests,” not just a valid source of data for computer code
validation,  Tests such as SPES-2 are similar to semiscale and LOFT in which the objective is
to capture key system effects thermal-hydraulic phenomena which could oceur in postulated
accidents, such that the adequacy of the thermal-hydraulic codes used for these analyses can
be assessed, There were many more facuity and scaling limitations in both LOFT and
semiscale, as compared 10 the modified SPES-2 tests for the AP600.

We concur with the statements made by Dr. Sheron of tia¢ NRC 4t the July 9, 1992, full

ACRY committee meeting on the need to capture the phenomena in the tests; not the :

requirement of being demonstrational in every aspect of the plant design.  Hence, we view the :
| moditications proposed by the committee as unnecesssry o achieve the program objeciives o

providing valid full beight, full pressure thermal-hydraulic data for computer code

verification.
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ACRS QUESTION;

§)  The method proposed for simulating steam generator tube ruptures in SPES-U1 is flawed in ,
that it does ot appear 10 allow the break flow from the primary system 1o be from both the
hot and cold sides of the tube. We recommend that Westinghouse develop a better simulation
method.

The question raised on the steam generator tube rupture tests is whether there would be |
sutficient inventory lost from the primary system such that the core makeup tank level would (
activite the Automatic Depressurization System (ADS). With the initiation of the ADS a ;
design basis steam generator wbe rupture transisnt would lead to a small breek LOCA. Both

single steam generator tube rupture tests and beyond design basis, multiple steam generator
tube rupture tests are planned in the SPES-2 test program.

The method of simulating the tube 1aptute will be to apen & connection between the steam
generdator outlet plenum and the shell side (secondary) of the steam generator, An orifice will
be used to regulate the flow hetween the primary and secondary side. This is the only :
practical method to simulate the tube rupture in the already built SPFS-2 generators. Since |
ihe postulated stem generator tube rapture is on the cold side of the generator, the primar - |
w-secondary side flow will be maximized, thus coeating the largest inventory loss from the

primary side to the secondary sige, This is the worst break location in terms of maximizing :
the flow lost out of the primary system, thereby draining the CMT, which ther us the

greatest potential to activate t.e ADS system. Therefore, a hot sid2 tube rupture transient

would be bounded by the cold side simulation. We helieve this is the appropriate break 7
simulation o achieve the objectives of challenging the activation of the ADS system fci the
steam generator tube rupture event.
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ACRS QUESTION: |

0) The O5U low-pressure integral system testing facility is well conceived. We commend
Westinghouse for its efforts with respect to this facility. Our evaluation of the scaling
rationale for the facility design (discussed during the sub.ommittee meeting of June 23-24,
1992) is that it is soundly based. Further, the 400 psia Jezign capability should allow
considerable simulation of high-pressure effects, while providing the more important low-
pressure behavior.

We concer with the committee's comments on the Oregon State University test and agree that
it will vield vatid data for computer code simulation.
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