
ENCLOSURE 4

MFN 06-053

Supplement 1

Correspondence Referenced in the

Quality Oversight for the SBWR Test Program

Non Proprietary Content

General Electric Company



GiraffeReferences



I

-C ' UNITED STATES
b ti t, rNUCLEAR REGULATORY COMMISSION

WASHINOTOH, D.C. 205o5,4W /%A O

May 4, 1994 - pl tJ•

rnfcA- n)74-9ý/ RECEIVED
Docket Nos. 52-004 and 99900403 MAY -91994

Mr. Patrick W. Marriott, Manager
Advanced Plant Technologies P.W. MARRIOTT
GE Nuclear Energy
175 Curtner Avenue
San Jose, California 95125

Dear Mr. Marriott:

SUBJECT: CONFIRMATION OF NRC INSPECTION REGARDING GE NUCLEAR ENERGY (GE)
SIMPLIFIED BOILING WATER REACTOR (SBWR) TESTING ACTIVITIES AT THE
TOSHIBA NUCLEAR ENGINEERING LABORATORY

The Office of Nuclear Reactor Regulation staff will be conducting an
inspection of the GIRAFFE test program at the Toshiba Nuclear Engineering
Laboratory in Kawasaki City, Japan on August 8 through 12, 1994. The
inspection team will tentatively consist of Messrs. Richard P. McIntyre
(Team Leader), Alan E. Levin, Billy H. Rogers, Tim M. Lee, Chris L. Hoxie,
and Joseph L. Staudenmeier. The inspection was originally discussed with you
during a meeting with Dennis M. Crutchfield, Associate Director for Advanced
Reactors and License Renewal, and Mr. Sterling Franks, U.S. Department of
Energy on April 11, 1994. Alan Levin discussed the dates of the inspection
with Mr. Terry McIntyre of your staff on April 26, 1994.

The inspection will review the quality assurance (QA) program and controls
implemented during the design, procurement, construction, and testing
associated with the GIRAFFE test program during approximately 1989 - 1992 and
the development of related TRACG computer modeling. The adequacy of QA
controls exercised during these activities is important to the staff since GE
has used data from these tests to qualify the TRACG code for SBWR safety
analysis applications.

The cooperation of your staff in notifying Toshiba of our plans and in
providing the support needed to complete the inspection is appreciated.
Should you have any questions concerning this inspection, please contact
either Mr. McIntyre, at (301) 504-3215, or Ms. Melinda Malloy, at
(301) 504-1178.

SI ncerl

R. W. Borchardt, Director
Standardization Project Directorate
Associate Directorate for Advanced Reactors

and License Renewal
Office of Nuclear Reactor Regulation

V

cc: See next page
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Mr. Patrick W. Marriott Docket No. 52-004
GE Nuclear Energy.

cc: Mr. Laurence S. Gifford
GE Nuclear Energy
12300 Twinbrook Parkway
Suite 315
Rockville, Maryland 20852

Director. Criteria & Standards Division
Office of Radiation Programs.
U.S. Environmental Protection Agency
401 M Street, S.W.
Washington, D.C. 20460

Mr. Sterling Franks
U.S. Department of Energy
NE-42
Washington, D.C. 20585

Mr. John E. Leatherman, Manager
SBWR Design Certification
GE Nuclear Energy
175 Curtner Avenue, MC-781
San Jose, California 95125

Mr. Steven A. Hucik
GE Nuclear Energy
175 Curtner Avenue, MC-780
San Jose, California 95125

Mr. Frank A. Ross
Program Manager, ALWR
Office of LWR Safety & Technology
U.S. Department of Energy
NE-42
19901 Germantown Road
Germantown, Maryland 20874

Mr. Victor G. Snell, Director
Safety and Licensing
AECL Technologies
9210 Corporate Boulevard
Suite 410
Rockville, Maryland 20850

Mr. Richard W. Burke, Sr., Manager
BWR Design Certification
Electric Power Research Institute
3412 Hfilview Avenue
Palo Alto, California 94304-1395
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UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, 0. C. 2053S

June 8. 1994

RECEIVED
Docket Nos. 52-004 a 99900403,)1-N . - JUN 1 31994

Mr. Patrick W. Marriott, Manager P.W. MARRIOT7

Advanced Plant Technologies
GE Nuclear Energy
175 Curtner Avenue
San Jose, California 95125

Dear Mr. Marriott:

SUBJECT: CONFIRMATION OF NRC INSPECTION AT GE NUCLEAR ENERGY (GE) REGARDING
GE OVERSIGHT OF SIMPLIFIED BOILING WATER REACTOR (SBWR) GIRAFFE TEST
ACTIVITIES AT THE TOSHIBA NUCLEAR ENGINEERING LABORATORY

The Office of Nuclear Reactor Regulation (NRR) staff will be conducting an
inspection at the GE Nuclear Energy (GE) offices in San Jose. California on
June 21 through 23, 1994, of SBWR GIRAFFE test activities. The inspection is
being conducted to review GE records and activities that support the GE
oversight of the GIRAFFE test program that was performed by Toshiba personnel
at the Toshiba Nuclear Engineering Laboratory in Kawasaki City, Japan. This
will be the first phase of the inspection of the GIRAFFE test program that
will be continued in Japan at the Toshiba Nuclear Engineering Laboratory on
August 8 through 12, 1994. The inspection team will consist of Messrs.
Richard P. McIntyre (Team Leader) and Billy H. Rogers of NRR's Vendor
Inspection Branch, Alan E. Levin of the Reactor Systems Branch, Joseph L.
Staudenmeier of the Analytical Support Group, Chris L. Hoxie of the
Containment Systems & Severe Accident Branch, Robert A. Gramm and Frederick R.
Allenspach of the Performance and Quality Evaluation Branch, and Tim M. Lee of
the Office of Nuclear Regulatory Research. Mr. McIntyre discussed the scope
and dates of the inspection with Mr. Terry McIntyre and Mr. Ken Brayman of
your staff on June 1 and June 2, 1994.

The inspection will review the quality assurance (QA) program and controls
implemented during the design, procurement and testing associated with the
GIRAFFE test program during approximately 1989 - 1992 timeframe and the
development of related TRACG computer moe.ling. The adequacy of QA controls
exercised during these activities is important to the staff since GE has used
data from these tests, to qualify the TRACG code for SBWR safety analysis
applications. Also, we will be reviewing the implementation of your
corrective actions for the findings identified during the inspection of the
Gravity-Driven Cooling System Integrated Systems Test (GIST) test program,
documented in NRC Inspection Report 99900403/93-01.

I
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Mr. Patrick W. Marriott 2 - Oune 8, 1994

The cooperation of your staff in providing the support needed to complete the
inspection is appreciated. Should you have any questions concerning this
inspection, please contact either Mr. McIntyre, at (301) 504-3215, or
Ms. Melinda Malloy, at (301) 504-1178.

Sincerely,

R.W. Borchardt, Director
Standardization Project Directorate
Associate Directorate for Advanced Reactors

and License Renewal
Office of Nuclear Reactor Regulation

cc: See next page
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Mr. Patrick W. Marriott Docket No. 52-004
GE Nuclear Energy

cc: Mr. Laurence S. Gifford Mr. Kenneth W. Brayman
GE Nuclear Energy GE Nuclear Energy
12300 Twinbrook Parkway 175 Curtner Avenue, Mail Code 562
Suite 315 San Jose, California 95125
Rockville, Maryland 20852

Director, Criteria & Standards Division
Office of Radiation Programs
U.S. Environmental Protection Agency
401 M Street, S.W.
Washington, D.C. 20460

Mr. Sterling Franks
U.S. Department of Energy
NE-42
Washington, D.C. 20585

Mr. John E. Leatherman, Manager
SBWR Design Certification
GE Nuclear Energy
175 Curtner Avenue, MC-781
San Jose, California 95125

Hr. Steven A. Hucik
GE Nuclear Energy
175 Curtner Avenue, MC-780
San Jose, California 95125

Mr. Frank A. Ross
Program Manager, ALWR
Office of LWR Safety & Technology
U.S. Department of Energy
NE-42
19901 Germantown Road
Germantown, Maryland 20874

Mr. Victor G. Snell, Director
Safety and Licensing
AECL Technologies
9210 Corporate Boulevard
Suite 410
Rockville, Maryland 20850

Mr. Richard W. Burke, Sr., Manager
BWR Design-Certification
Electric Power Research Institute
3412 Hillview Avenue
Palo Alto, California 94304-1395
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MFN No. 087-94
July 1. 1994 Docket No. STN 52-004

Document Control Desk
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Attention: R.W. Borchardt, Director
Standardization Project Directorate

Subject: Use of GIRAFFE Test Data in the SBWR

This letter is written to document the use of the GIRAFFE test data in the SBWR certification
program.

PANDA and PANTHERS are the principal tests to be used as design basis tests for the SBWR
Passive Containment Cooling System. As was demonstrated at the recent SBWR. QA Program
Review June 21 through 23, 1994, GIRAFFE was a development test conducted in a disciplined.
professional manner, but not explicitly under the requirements of NQA- 1. It is our intention to
use GIRAFFE data to substantiate the results of PANDA and PANTHERS at another scale. We
believe that this use of GIRAFFE data is consistent with its status as a development test.

Sincerely,

P. W. Marriott, Manager
Advanced Plant Technologies
M/C 781, (408) 925.6948

cc: M. Malloy, Project Manager
F. W. Hasselberg, Project Manager
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GE Nuclear Energy

P. W A1amoI~ Mwin~v

AWept. er 7bc6,il oI9

September 26, 1994

175CUIVW Avowie.MC 01 SWI Jaw CA 0125- Y014
406 925-648 (phone) 408925-11W3 (icNies1)

oceMN,6ý 5113-94,
Docket STN 52.004

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

Attention: Richard W. Borchardt, Director
Standardization Project Directorate

Subject: Responses to the Referenced Letters

Referenccs: 1) Letter, M. Malloy (NRC) to P. W. Marriott (GE), SCHEDULE FOR
REVIEW OF TEST. AND ANALYSIS PROGRAM DESCRIPTION
(NED&C-3239IP) FOR THE GE NUCLEAR ENERGY (GE)
SIMPLIFIED BOILING WATER REACTOR (SBVWR) AND
INITIAL REQUESTS FOR ADDITIONAL INFORMATION
(Q900.65.Q900.81 AND PURDUE UNIVERSITY QUESTIONS.
SETA), dated September 12, 1994.

I

2Z Letter, M. Malloy (NRC) to P. W. Marriott (GE), REQUESTS FOR
ADDITIONAL INFORMATION REGARDING THE TEST
PROGRAM FOR THE GE NUCLEAR ENERGY (GE) SIMPLIFIED
BOILING WATER REACTOR (SBWR) (Q900.82.Q900.95), dated
September 16, 1994.

The Enclosures to this letter contain responses to Requests for Additional Information
(RAIs) 900.65 - 900.81, Purdue University Questions - Set 5 (Questions 1, 2, and 3), and
900.83, 900.87, 900.91.900.93, and 900.94, which were enclosure's to the Referenced
letters.

Sincerely,

T. R. McIntyre, Acting Manager
Advanced Plant Technologies

Enclosures: 1. Responses to Reference 1.
2. Responses to Reference 2.

cc: P. A. Bochnert (ACRS)
R. W. Hasselberg (NRC)
M. Malloy (NRC)
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GE Nuclear Energy

MFN No. 113-94

bcc: J. A. Beard
P. H. Buchholz
R. W. Burke (EPRI)
T. Cook (DoE)
S. A. Dclvin
T. Y. Fernandez (EPRI)
J. V.. Fitch
D. L. Foreman
S. M. Franks (DOE)
L. S. Gifford
M. Herzog
J. E. Leatherman
P. W. Marriott
T. R. McIntyre
F. A. Ross (DOE)
B. S. Shiralkar
R. Srinivasan (EPRI)
G. A. Wingate
GE Master File M/C 462
SBWR Project File M/C 781



Enclosurc I to MFN 11-94

RAI Number 200.65

Question:

Resubmit NEDC-32391P, "SBWR Test and Analysis Program Description," with
clear identification of the proprietary information on each page sought to be
withheld, along with the reasons for withholding the information. Consistent
with the staffs April 7, 1994, letter from D. Crutchficld to P. Marriott regarding
the quality of the SBWR application, submit a non-proprietary version of the
report within a reasonable period of time of the proprietary version, if the ver-
sions are not submitted simultaneously. Both versions of the report should be
resubmitted is Revision 0 in lieu of a draft.

In the letter(s) transmitting the report. provide a page-",y-pagc summary of any
additions and corrections made to the report since the August 10, 1994. version
was submitted to the staff for review.

GE Response:

NEDC-32391P. "SBWR Test and Analysis Program Description," Revision A,
with clear identification of the proprietary information on each page sought to
be withheld was transmitted by MFN 109-94, dated September 15, 1994. The
letter transmitting the report provided a page-by-pagc summary of additions and
corrections made to the report. A non-proprietary version entitled "SBWR Test
and Analysis Program Description," NEDO-32391, was transmitted by MTN
110.94, dated September 15, 1994.

*I-
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RAI Number 900.66

Question:

Provide a point-by-point response to the staffs March 7, 1994, letter from D.
Crutchfield to P. Marriott regarding concerns about the SBWR testing program.
Alternatively, provide a road map that identifies where in NEDCS2391P,
"SBWR Test anod Analysis Program Description," each of the concerns of the
March 7, 1994, letter arc explicitly addressed.

GE Response:

IML=
Acceptability of the Gravity Driven Cooling System (GDCS) Integral Systems
Test (GIST) program data as the soic integral experimental basis for SBWR in
view of the differences in configuration compared to thc current SBWR design.

While the physical configuration of GIST is representative of the 1988 SBWR
design. GE considers that GIST provides GDCS performance data suitable for
TRACG qualification. The basis for this statement is given below.

The principal difference between GIST and the current SBWR design is that
the GDCS pool is a separate entity in the dr)well instead of being a part of the
suppression pool. This difference notwithstanding. the test captures the
interactions between multiple regions represented by the reactor vessel,
drywell and wetwcll. The interactions between RPV depressurization and the
GDCS are properly represented. The scaling study in Appendix B of
NEDC-32391P demonstrates that the major parameters governing
depressurization rate and driving heads for GDCS flow are preserved even
though there are differences in the configuration of GIST from the current
SBWR design

Testing in GIST is intended to simulate the late blowdown/early GDCS phase of
the LOCA transient (Fig. 5.3.1 of NEDC-32391P), and thereby provide data for
TRACG qualification of GDCS performance. The parameters of primary interest
arc: System pressurc response which determines the timing of GDCS
initiation, GDCS flow and RPV level response.

No scaling distortions have been identified in the significant phenomena
which would preclude the use of the GIST data for their intended application

It should also be noted that the GIST data arc supplemented by data from other
BWR LOCA integral test facilities (TLTA, FIST) for the early part of the
blowdown.

-2-



II

Absence of components/systems that cauld intcract (IC, PCCS)

GIST simulates the limiting LOCA transient without credit for the IC, No credit
is taken in LOCA analysis for the IC.

Analysis shows (NEDC-32391P, Appendix C) that the IC increases the
minimum water level for the limiting breaks (bottom break and GDCS line
break). For the steam line and fecdwater line break,;, the minimum water level
is lowered due to void collapse. However, for these breaks the minimum water
level is several meters above the top of the core and the impact is not significant
to safety. Furthermore, postulated intcractions between the IC and DPV
resulting in flow reversal in the IC and subsequent reduction in the
depressurization rate arc shown not to be possible (NEDC-32391P, Appendix C).
Thus, the overall impact of the IC is to increase the margins for the limiting
breaks.

Because a relatively small fraction of the drywell to wetweln flow passes
through the PCCS in the blowdown period, the PCCS has a minimal effect on
the drywell pressure and GDCS flow(NEDC-32391P. Appendix C). The absence
of a.PCCS in the GIST tests has little or no effect on the vessel transicnt.

Interactions between the PCCS and GDCS arc important in the containment
during the GDCS phase of the transient in that they can result in vacuum
breaker opening. This leads to a return of the noncondensibles to the drywdll
and subsequent recycling through the PCCS. Tests are planned in PANDA
Phase 2 to address these interactions.

Insufficient characterization of GIST facility the: mal hydraulic behavior

GE agrees that calibration data on pressure drops and heat losses would be
desirable. However, the data are adequate for the intended application.
For the TRACG calculations, the pipes, valves, elbows and orifices were treated
as standard hydraulic components. The pressure drops and pressure
distributions were calculated based on handbook published loss coefficients
(Idclchik, Crane). Based on these assumptions, TRACG calculated the GIST
transient response satisfactorily. This confirms the previous good experience
with this approach.

Critical flow through the SRVs and the break is based on the minimum flow
area. The TRACG model for critical flow, which has been qualified over a wide
range of data (NEDC-32391P, Table 5.1-1) was employed for the calculation of
critical flow.

.3.
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Heat losses were calculated based on reasonable analytical values for the
natural convection heat transfer coefficient. A sensitivity study on the heat
transfer coefficicint (variation of heat loss by a factor of 2) showed very little
sensitivity to this paramctcr.

Lack of a quantitative scaling study

A quantitative scaling study has been pcrformed and is provided in NEDC-
32391P, Appendix B, Attachment B1.

Requirement for additional data from PANDA to be included as part of thc
testing for design certification. Details of the test matrix and facility scaling to
be provided to the NRC.

GE agrees that PANDA data will be used as primary data for TRACG
qualification. The zest/qualification matrix and facility scaling are provided in
NEDC-32391P.

Requirement for Isolation Condenser performance data from PANTHERS to be
included as part of the testing for design certification, if credit is taken for the
IC..

Res~ons•

GE agrees that PANTHERS thermal hydraulic performance data will be used
for TRACG qualification. Tht: test/qualification matrix and facility scaling are
provided in NEDC-32391P. While no credit is taken for ICs in LOGA analysis.
interaction studies have shown no deleterious effects if Is were to operate
(NEDC-32•9 1 P Appendix C).

Requirement for data demonstrating PCCS performance in the presence of light
noncondensible gases in an integral system test

A combination of tests and analysis addresses the effects of light
noncondensiblcs (hydrogen) on the PCCS performance and containment
pressure.

One of the major concerns underlying the light noncondensible gas issue is
the capability of the PCCS to restart after the drywell and PCCS have been filled
up with noncondensibles. A Noncondensible Blanketing Test (M7) is planned
in PANDA Phase 2 to address this issue. Whether the noncondensiblc gas is
lighter or heavier than steam does not make any difference for this
demonstration, because it shows that the PCCS can purge the noncondensibles.

-4-



At a component level, tests will be performed at PANTHERS to determine the
effect of helium buildup in the full scale PCC units. With the vent blocked, the
helium will accumulate in the PCCS, and the distribution of helium and the
effect on heat removal capacity can be determined.

A helium system response test program in GIRAFFE has been added as
described in the response to RAI 900.67.

The effect of the hydrogen resulting from 100% mctal-watcr reaction on the
integral system response can be bounded through calculations.

Availability of experimental and facility data for tests run by others ;for GE
(GIRAFFE. PANDA, PANTHERS).

GE will continue to provide the requested information or provide NRC access to
the test facilities and/or test performers.

LU=
Requirement for documentation of testing program in conformance with
IOCFR52.47 in Section 1.5 of SSAR.

GE agrees to include a summary of the testing program in SSAR Section 1.5

and/or a reference to NEDO-32391.

Need for additional test in properly scaled integral test facility.

A systematic study of test and analysis needs has been performed in NEDC-
32391P. A need for additional testing has been identified in PANDA for specific
interactions between the GDCS and PCCS in the GDCS phase resulting in
vacuum breaker openings, for interactions with ICs, and to demonstrate PCCS
restart when filled with noncondensible.

( Tests MS - M9), These tests have been added to PANDA Phase 2 testing.
Scaling of PANDA is judged to be adequate for its intended purpose and is
addressed in Appendix B of NEDC-32391P.

The GIST tests are adequate for validating vessel performance during the late
blowdown/carly GDCS phase. Here there arc few uncertainties and large
margins to core heatup. The overall coverage of the LOCA transient by the
integral tests is shown in Figure 5.3-1 of NEDC-S2391P.

I



RAI Number 900.67

Question:

GE'sJuly 1, 1994. letter (MFN No. 087-94) states that GIRAFFE tests were
development tcsts and GE intends to use GIRAFFE data to substan date the results
of PANDA and PANTHERS at another scale. Contrary to this position,
NEDC-32391P, "SBWR Test and Analysis Program Description," indicates that
the helium test data from GIRAFFE are to be used as part or the TRACG
qualification clTort. GE necds to clarify the use of helium test data from
GIRAFFE vis--vis the position on GIRAFFE data stated in MFN No. 087-94, in
particular:

(a) Is the GIRAFFE helium test the only one, or are there plans for other
helium tests, in GIRAFFE or in another test facility?

(b) If helium test data from GIRAFFE only is to be used, how will GE resolve
the quality assurance concerns raised by the staff on other GIRAFFE tests
during its June 21-23, 1994, inspection?

(c) The recently conducted GIRAFFE helium test contained only helium.
Explain whether future tests will be more typical of post-accident
conditions, include a combination of helium and nitrogen. In addition,
the test duration should be based on observing at least one purge and tran-
sient back to steady state operation of the Passive Containment Cooling
System (PCCS).

GE Response:

(a) Since the submittal of NEDC-32319P in mid-August, GE has been pursuing
negotiations with Toshiba Corporation regarding additional Liclium testing
in GIRAFFE. These negotiations have recently been concluded. As a
result of this agreement, reference to the existing GIRAFFE helium test
will be removed from NEDC-32391P, and a new test program will be
performed in GIRAFFE specifically to address the staffs concerns relative
to lighter-than-steam non-condensable gasses in the SBWR. Facility
configuration and instrumentation will be similar to the GIRAFFE Phase 2
Main Steam Line Break tests. The test objectives of the GIRAFFE Helium
Test Program are:

1. Provide data that demonstrate the cffective operation of the passive
containment cooling system with the presence of a lightcr-than-steam
non-condensable gas, and

2. Provide data for qualifcation of containment response predictions by
TRACG in the presence of lighter-than-steam non-condensable gases.

-6-
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Four test conditions will be included. Test Condition HI will be a base case
with nominal initial conditions the same as in PANDA tests M3 and M4,
e.g.. near SBWR SSAR LOCA conditions one hour into the accident
scenario. Thc drywcll will contain a mixturc of steam and nitrogen at a

total pressure of approximately 300 kPa. Test H2 will bc a nominal repeat
of test HI, but with a helium replacing the total volume of nitrogen in the
drywcll and PCCS. Test H3 will havc the same total initial drywell
pressure as tests HI and H2, but with the initial non-condensable fraction
consisting ot helium / nitrogen mixture having the same proportions that
would result from a 100% SBWR metal water reaction. Test H4 will start
with the same initial conditions as test HI, (nitrogen and steam in the
drywell), and will have constant helium injection to the drywell. The
helium addition rate will be such that the helium is injected over a period
of one hour, and the test will be terminated when the total mass of helium
added is equal to the initial drywell helium mass in Test H3. The test will
be continued to observe the venting of any residual helium from the
drywell following termination of helium injection.

System response from the four tests will be compared with each other to
establish the effects of lighter than steam, or a mixture of lighter-than-
steam and heavier-than-steam non-condensables, on the effectiveness of
heat rejection by the PCC heat exchanger. Specific test conditions are
currently being finalized. No other helium testing in a facility other than
GIRAFFE is planned

(b) The new GIRAFFE HELIUM tests described in response to item (a), above.
will be performed by Toshiba in accordance with Tapanese National
StandardJEAG-4101 (1990 Rev.) GE has reviewed this standard, and
concluded that in all important aspects. it meets the intent of 100FR5o
Appendi: B and ANSI/ASME NQA-1 (1983). GE requests that the staff
review this standard for this application, and concur that tests performed
under it are acceptable for the application of this data to the SBWE. GE
effort supporting the new GIRAFFE testing will be performed under our
own, NRC accepted, QA program.

In addition to the four GIRAFFE Helium tests described in Response (a).
Toshiba will also be performing a repeat of the GIRAFFE Phase 2 Main
Steam Line Test, one of the two tests described as GIRAFFE Data Group G2
in NEDC-32391P. This test will be performed using the above quality
assurance requirements, and will be performed in order to reinforce ("tie-
back") the validity of previous GIRAFFE testing with the NRC staff.

(c) We believe the GIRAFFE Helium test program as defined in the response
to item (a) is responsive to the stafi's comments as elucidated in this item.

-7.
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RAI Number 900.68

Question:

Both the staff (during a meeting with GE on August 18, 1994) and the ACRS
Thermal-Hydraulic Phenomena Subcommittee (during a meeting on August
24, 1994) have expressed concerns regarding test instrumentation. In general,
GE seems to place dependence on a limited number of pressure-tempcrature
measurements, and then back-calculatc any local conditions of interest.
Specifically. the staff is concerned with:

(a) lack of direct local heat fluxes in the PCCS heat exchangers,

(b) lack of direct measurements of the pressure and/or noncondensable gas
distribution along the PCCS heat exchanger tubes,

(c) lack of direct measurements of local concentration of noncondensable
gases.

Address the above concerns regarding adequacy of test instrumentation for
PANDA and PANTHERS.

GE Response:

(a) SIET Document 00157ST92 Rev 1, transmitted to the NRC by MFN No.
086-94 datcedJune 30, 1994. in response to RAI 950.24, addresse. the
instrumentation specifically added to the PANTHERS PCC he2.t exchanger
in order to address the ACRS concerns on local heat flux measurement.
Figure A.2.1 of the SIET document shows the location and type of
instrumentation for local heat flux measurement.

Briefly, 72 thermocouples were added to the PANTHERS test
instrumentation to address the ACRS concern. Four P0CS tubes, located at
differing locations within the tube bundle, have been instrumented at nine
elevations each. Thermocouples are located on the inside and the outside
of the tubes, so that local heat fluxes may be calculated from the
temperature difference across the tube wall. The algorithm to be used in
data analysis is given in SIET document 00098PP91 Rev. 1. transmitted to
the NRC by MFN No. 098-95 dated August 16, 1994.

(b) It is true that there arc no direct measurements of the pressure or non-
condensable gas concentration along the PCC heat exchanger tubes. We
have evaluated this situation, and determined that such measurements are
not necessary to determine the location within the tubes where
condensation is taking place. Temperature measurements along the PCCS
tubes were used successfully in GIRAFFE to determine the location of the
condensation process within the PC0 heat exchanger tubes, and review of

.8-



initial PANTHERS data likewise has confirmed this capability. Pressure
difference measurements between the upper and lower headers of the
PANTHERS PCCS have indicated very low pressurc drop through the
units.

(c) In PANTHERS, which is a steady state experiment, both the air and steam
flow to the heat exchangers are measured, and controlled as an
independent condition of the experiment. GE has also committed to
provide local. non-condensable measurements in the PANDA drywell.
Our.current plan is to determine the non-condensable concentration
distribution by use of a combination of temperature measurements and
oxygen sensors located at several locations in the PANDA drywell.

-9.
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RAI Number 900.69

Question:

Adequacy of scaling, phenomena level versus systems interaction: During a
meeting regarding the SBWR test and analysis program on August 24, 1994,
the ACRS Thermal-Hydraulic Phenomena Subcommittee exprcssed concerns
about whether preserving parameters like gravity head and local friction losses
is sufficient to model an integral system behavior. For example, having a "tall
and skinny" test facility may affect the 3-dimensional distribution of
noncondcnsablc gases, Another example is that inappropriate modeling of
global inertia terms may distort the integral system responses, like pressure
and water level oscillations. In the scaling analyses, did GE include these
"integral"'or "global" effects?

GE Response:

GE has included these effects, as noted below.

Scaling of the Global Inertia Terms in the Momentum Equation

In the top-down scaling analysis presented in NEDC-32288 (Section 2.3), the
transfers of mass driven by pressure differences were considered using the
momentum equation integrated over a segment (piping) length. A rigorous
analysis led to Eq. (2.31) of NEDC-32288 where a number of non-dimensional
groups appeared. The non-dimensional number multiplying the rate of change
of the velocity is r'in (Eq. 2.32 of NEDC-32288),

H,=p'LIUr° I•:VP

Apo

which scales the inertial pressure drop with respect to the reference pressure
drop. Considering the transit time of the fluid in the piping. Pin can be
replaced by an alternative form, Eq. (2.37) of NEDC-32288,

"in "_.._
APO

and the ratio of the equivalent inertia to volume lengths, LI/LV, Eq. (2.42).

ar
1=n~

IL= l

-10-
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The inertia number and the ratio Li/LV were considered in Appendix B of
NEDC-32391P on Scaling Applicability (Tables BI-9 to el-11 for GIST; B1-22 to
BI-27 for GIRAFFE; BI-39 to BI-46 for PANDA). The LI/LV ratios of the
prototype and of the various experimental facilities are matched reasonably
well. Although the experimental facility components often have different l'in
values than the ones of the prototype (due to difTerences in the flow velocities in
these components), this is a very minor scaling distortion, since the relative
importance of the inertial pressure drops with respect to the ystem response is
very small. Inertial pressure drops can reach significant magnitudes only
during rapid systcm transients when velocities change abrupty; this is not tie
case during SBWR transients, except during the very first moments of
depressurization. (Rapid velocity changes may take place during certain
specific phenomena such as chugging, the scaling of such particular effects is
considered in the bottom-up analysis. Inexact scaling of local phenomena such
as chugging is not expected to affect overall system behavior.)

Moreover, the scaling analysis or NEDC-32288 produced three time scales,
(To, .4n, and 4c.), which scale the rates of volume fill, of inertial cffects, and of
pipe transfers, respectively (Section 2.4). Clearly, the systems considered here
are made of large volumes connected by piping of much lesser volumetric
capacity. The inertia and transit times, which are of the same order of
magnitude, are much smaller than the volume fll times:

0c >> ,To TO

as shown in the NEDC-32391P tables mentioned above. It was concluded that the
time scale that is controlling system behavior and therefore must be considered
in scaling the system is to. The other two time scales (controlled by the
geometric characteristics LI and LV of the piping) are clearly of minor
importance.

Three-Dimemional Effects

It is evident that 3D effects cannot be simulated exactly in experiments where
the aspect ratio of the system is necessarily distorted (to preserve the important
heights) and the complex SBWR volume geometries are replaced by
cylindrical vessels. Mixing and stratification phenomena in the various SBWR
containment volumes are discussed in Section 3.2 of NEDC-32288, where it is
shown that appropriate simulation of the discharge areas of components such as
vents and vacuum breakers can prescrve similarity of the phenomena.

The Grashof numbers of containment volumes controlling natural circulation
are considered in Section BI-2,2.2 of NEDC-32391P. For facility components that
are full-height, the Grashof numbers calculated with height as the length scale
match very wcll. Examples are shown in Tables B11-12, Bl-28, and B1-47 of

-11.
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numbers based on these cannot be matched, but study of 3D effects was not
within the scope of these tests. The horizontal dimensions of the PANDA
facility approach those of the SBWR. Moreover, representation in PANDA of
the Drywell and Suppression Chamber volumes by two large vessels
interconnected by very large diameter pipes essentially provides two horizontal
reference lengths: for example, the diameter of one SC vessel is close to the
width of the annular SBWR SC pool, while the distance between the opposing
ends of the two SC vessels approaches that of the SBWR SC perimeter. Thus both
length scales will be present in the PANDA model,

• 12o



RAI Number 900.70

Question:

GE has identified scvcral sources of data that may be included in the SBWR
design certification database, e.g., Dodewaard startup, boron mixing tests, and
CRIEPI stability tests. For all of these sourceJ (notjust those cited here), provide
detailed documentation about the tests, such as facility design. scaling, and
instrumentation; test specifications and test matrices; and test data and analyses.
Also, document specifically how GE will use these data within the test and
analysis program.

GE Response:

Section A.3.1.6 of NEDC-32391P "SBWR Test and Analysis Program
Description* lists six specific sets of existing test data for which TRACG
analyses are being planned. Typically, this is non NQA-1 data, much of it
several years old, but that can be used to illustrate TRACG capability to correctly
predict a specific parameter; PSTF containment data for as containment main
vent clearing during blowdown for example. We intend to use this data to
illustrate the breadth of TRACG prediction capability and to corroborate the
main body of SBWR data. The specific tests included arc:

1/6 Scale Boron Mixing Test
CREIPI Natural Circulation Test
Dodcwaard Plant Startup
PSTF Mark III
Mark II - 4T
Suppressions Pool Stratification - Mark III

These data are from tests in SBWR.Iike, but not necessarily SBWR unique or
scaled geometries. Since, in general, these are not SBWR unique tests, specific
scaling to the SBWR configuration has not been performed, and were it to be
performed, it would result in the obvious; that these are not SBWR scaled tests.
We do not plan to perform any additional scaling analyses for these data sets.

Typical ly, the phenomena addressed are very specific, and were added to the
analyls plan for additional confidence in TRACG's predictive capability. In
each of the six cases identified, NEDC-.2391 is very specific with regard to runs
to be analyzed, and the specific purpose of each of the specific comparisons to
be made.

References to specific test documentation and the specific data use are given in
NEDC-2391P. The following arc GE's comments on each of the six addition
data sets:

. I3o
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1 /6Scale BoronMixing

This data was submitted to the NRC on the ABWR docket. The report includes
scaling, facility design, test matrices, and instrumentation used.

Specific runs to be analyzed arc still being defined. GE will have a detailed

plan for these analyses by December 1. 1994.

C'IEPI Natural Circulation Te-t,

We recognize that additional information will be required by. the staff. GE will
prepare a data transmittal on this facility and the results to be used by December
1, 1994.

Dodewaard Plant S irtup:

GE will provide the NRC staff with the test reports from the Dodcwaard startup,
refcrenced in NEDC-32391P by October 15, 1994. Reactor description and
instrumentation is included in the reports. Scaling and test matrix information
is not applicable in this situation.

EM LMark-JIk

The test report referenced in NEDC-32391P was submitted to the INRC as part of
the GESSAR docket in 1973. Scaling (to the BWR-6 design), test facility design,
instrumentation, and test matrices are included in the report.

The test report refcrenccd in NEDC-32391P was provided to the NRC under the
Mark I1 Containment Program in 1976. Scaling (to several Mark II containment
configurations), test facility design, instrumentation, and test matrices are
included in the report.

Suppression Pool Stratiffitmon, PSTl:

The two reports referenced in NEDC-32391P were provided to the staff in 1977
and 1978 under the GESSAR docket. These reports are specifically data
analysis reports from PSTF Mark III testing.

I
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RAI Number 900.71

Question:

Explain the rationale for excluding shutdown events and bcond-design-basis
events from the SBWP. design certification test program. Shutdown events
must be evaluated for the SBWR, and presumably will be analyzed using the
same computer code(s) used for design-basis analyses. As far as beyond-
design-basis accidents are concerned, the staff must determine the robustness of
the passive safety systems to deal with events nominally beyond the design
basis (e.g., multiple failures) and the possibility of reliance on active. non-safety
systems to deal with the consequences of these events. Note: "Beyond-design-
basis" in this context is n= equivalent to severe accidents.

GE Response:

Beyond-design basis and shutdown events were not explicitly considered for
the study that led to the definition of the Test and Analysis Program. In
response to this RAI 900.71. these scenarios have been considered and GE
concludes that they arc covered by the defined programs.

a) Beyond-design basis events:

GE takes this set of events to mean those event and equipment failure
combinations which are defined by the PRA success criteria (Attachment
19AA to the SSAR). In these events, core uncovery occurs but cladding
temperature remains below 2200 F. The dominant phenomena introduced in
these events (beyond the design basis events) relates to core uncovery for a
period of time followed by recovery as cooling systems are restored. These
phenomena arc already included in the PIRT tables (e.g., C11. C13, CK4, C15,
C24, C25). Tests which cover these phenomena include the TLTA boiloff test,
and small and large break tests in TLTA and FIST. All these tests were
performed with a simulated full scale BWR fuel bundle and cladding heatup
occurred over a range of temperatures and system pressures. TRACG has been
qualificd against these tests with excellent results (NEDE-32177P). No additional
tests or analyses are needed to cover these events.

b) Shutdown events

Plant shutdown to the hot standby condition is accomplished by bypassing
steam to the main condenser and through the use of the RWCU/SDC system
for decay heat removal. The ICs can also be used [or decay heat removal
during this phase of the transient. No new phenomena are introduced in this
transient, beyond those already considered. Cold shutdown is achieved
through decay heat removal by the RWCU/SDC system. If these systems are
not available, other core injection systems (e.g. FAPCS), can be used for decay

-.15-
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heat removal. One train of the RWCU/SDC system is sufficient to remove the
decay heat, but two trains arc cngaged for the first 8 days to kcep the cold lkg
temperature of the RCCW at 95*F. Again, no new phenomena are introduced.

• 16-
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RAI Number 900.72

Question:

Explain how GE can rely solely upon analysis to resolve the issues of systcms
interactions during the early phases of transients and accidents, when there are
essentially no integral systems test data either existing or planned that cover
such conditions during that time, Note that PANDA is not scaled to represent
the early phase of SBWR accidents, and is incapable of representing the 'worst-
case" sequences for the SBWP,, that is, bottom drain line and Gravity-Drivcn
Cooling System line breaks.

GE Response:

GE is not relying solely on analysis to resolve systems interaction issues in the
early phases of the LOCA transient. Figure 5.3-I of NEDC-32391P illustrates the
coverage of various portions of the transient by different integral systems tests.
Section 5.3 of NEDC-3239:,P discusses this figure. The systems interaction
analysis vwas performed to identify the needs for tests where sytems
interactions might be important, where possible adverse interactions might
occur and where there could be uncertainties in the analysis. This led to the
definition of the PANDA Phase 2 tests. It is true that PANDA does not have the
power supply capability to simulate the decay power at 10 minutes into the
t•rasient, and that the GDCS tanks do not have sufficient capacity to simulate
the full capacity in the SBWR. However, test procedures will be developed to
minimize the impact of these parameters on the system transient response.
This is addressed further in response to RAI 900.73. It should be recognized that
the purpose of these tests is to provide representative data for code validation of
the key phenomena and interactions. Thus, in the early GDCS period of the
transient, the emphasis is on the interactions between the heat removal by the
PCCS combined with the effccts of steam condensation within the reactor and
drywell. The key phenomena related to drywell depressurization, vacuum
breaker opening, recycling of noncondensibles, PCCS purging and restoration
of Pccs performance will all be maintained even if there are scaling distortions
in some of the parameters.

Incidentally, the bottom drain line break and GDCS line break are limiting for
the minimum water level in the reactor vessel. In the PANDA tests, the focus is
on the containment performance and the large steam line break is the limiting
break.

-17-
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RAI Number 900.73

Question:

Specify as precisely as possible at what time in the accident sequence the
PANDA tests that are to represent the "early" phases of main steam line breaks
will begin.

GE Response:

Although the detailed procedures for the PANDA Integral Systems Tests with
an early start have not been completed, it appears that these tests (M7 and MB)
can simulate the SBWR containment rcsponse to a steam line break as early as
10 minutes into the transient.

At approximately 10 minutes into a main steam line break accident, the RPV
pressure is calculated to have dropped to approximately 300 kPa and is nearly
equal to the drywell and wetwell pressures. The PANDA vessels and
connecting piping have the capability to model this transient directly from this
time on except for the decay heat and the GDCS inventory addition to the RPV.

The PANDA power supply is capable of providing 1.5 MW to the electrical
heaters in the RPV, The SBWR scaled decay heat at one hour after scram is
approximately 1 MW. The remaining 0.5 MW is available to simulate the RPV
structural stored energy for those tests beginning at one hour into the simulated
SBWR accident. 1.5 MW matches the scaled SBWR decay heat at
approximately 20 minutes Following scram.

The PANDA GDCS was designed to provide good simulation of the PCCS
condensate drain discharge geometry and discharge conditions after draining
of the initial GDCS inventory to the RPV has stopped. Representation of the full
GDCS capacity was not an objective for the PANDA design. As a result, the
capacity of the GDCS is approximately 40% of the scaled SBWR GDCS volume.

The approach in PANDA for modeling the SBWR transients prior to one hour
after scram will take advantage of the fact that a significant fraction of the
SBWR decay heat during this period is used to heat the subcooled GDCS water
which has drained into the RPV. By running the PANDA tests with a constant
power of 1.5 MW for the period simulated prior to one hour and adjusting the
initial conditions in the RPV and the GDCS, it is expected that the test start time
can correspond closely to 10 minutes into the SBWR main steam line break.

As stated above, the detailed test procedures for M7 and M9, the PANDA
Integral Systems Tests with an early start, have not been completed. For test
M7, however, the approach described above will provide data to demonstrate the
PCC capability to start-up when it is initially filled with air and RPV conditions
are representative of SBWR conditions immediately following blowdown. For
test M9, the RPV and GDCS conditions will be adjusted to cause vacuum

- 18-
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breaker opening and rcintroduction of air to the drywcll and PCC. Test M9,
thcrcrorc, will demonstratc the PCC startup capability if air is reintroduced to
the drywell via the vacuum breakers early in the transient.

-19-
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RAI Number 900.74

Question:

PANDA tests will be initiated "on the run". thcrefore, a transient condition will
be established which is intended to simulate a particular reactor transient How
will this be accomplished without significantly affecting the transient under
study?

GE Response:

The initial conditions for the PANDA tests will be based on calculated
conditions in the SBWR at the time in the transient corresponding to the test
start time. For the transients to be simulated, the SBWR pressures, temperatures.
liquid levels, and non-condensible gas concentrations which will be the basis
for the PANDA initial conditions are not varying rapidly with time. Therefore,
establishing initial conditions based on the calculated values 'or these slowly
varying parameters will not affect the test trannient.

- 20.•



RAI Number 900.75

Question:

The staff has previously requested detailed test matrices for the PANTHERS
Isolation Condenser (IC) tcsts. These have never been provided and the
information in Appendix A of NEDC-32391P, "SBWR Test and Analyis
Program Description," is not sufficiently detailed (e.g., noncondensable gas
concentrations, test duration, test cycles, etc.). Provide this information for
review. In addition, address the concerns raised about instrumentation for
PANTHERS PCCS testing (Q900.68 above) for the IC tests.

GE Response:

The PANTHERS Test Requirements and Test Specification were sent to NRC in
MFN 119-92, dated May 27, 1992. Rev. 2 of this specification was transmitted by
MFN 101-94, dated August 31, 1994.

I



RAI Number 900,76

Question:

The scaling analysis submitted with NEDC-32391 P, "SBWR Test Pnd Analysis
Program Description," is an improvement over previous documentation
provided by GE; however, additional work is required to demonstrate that for
each of the important phenomena ildentifed in the phenomena identification
and ranking table (PIRT), the range of thermal-hydraulic conditions expected
in the SBWR is covered by one or more tests in the test program.

GE Response:

Data has or will be obtained for all of the phenomena marked 'High' in the
phenomena identification and ranking table (PIRT). The data comes from a
combination of testing programs and plant data. The type of data used for each
phenomena is indicated by the test coverage matrix shown in Figures 5.5-1 and
5.5-2 of the TAPD. Table I of this RAI includes the information in those tables
along with scaling information on the phenomena. More detailed information
showing specifically which test or tests are used to obtain data for each
phenomena is also contained in the tables in chapter 5.

Data for some of the parameters have been obtained from operating BWR's.
Therefore the data will be over the same ranges as expected in the SBWR.
Additionally, data from BWR simulator facilities such as SSTF, TLTA, FIST,
PSTF and the Boron Mixing Facility have been used. These facilities were
design to simulate operating BWR behavior for accidents and transients which
arc very similar to those for the SBWR. A description of each or these facilities
is included The TRACG Qualification document, NEDE-32177P, Rev 1. Data
obtained from this category is marked in the "BWR facility" column of Table 1.

In addition, for those parameters that were considered to be particularly
important. a detailed review of the test data and ranges used for coverage was
performed. This information is contained in the Qualification Data Base (QDB)
that supports the TAPD. Table 1 indicates which PIRT phenomena are
reviewed in the QDB. Phenomena that is covered by data from GIST,
GIRAFFE, PANDA or PANTHERS has already been scaled in Appendix B of
the TAPD. These phenomena are indicated by checks in the "Scaled in App. B"
column of Table 1.

-22-
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Table I. PIRT phenomena data coverage

Test Coverage Scaling

PIRT # Phenomena Issue
Al LP flashing/redistribution X X X X X
A2 LLP heat slab storedgener _ X X x X Xx
A3 jInlet orifice uncovery x x X
A4 LP void fraction X X X x x
A5; LLP void collapse/inlet subc..... X X X X X
A9 LP stratification X X X X X
B! Bypass flashing .........,_ XXX X X
A2 Bypass level _ X X X
B4 CCFL at bottom of bypass .___ X X X
85 ICCFL at top of by~pass X X X
86 Channel to bypass leakage XXX __ X
B7 By assrefill XX ix x
CIAX Void coefficient x'z
21BX Dopplor coefficient X
CIX Scram reactivity .,- X
C2AX Interfacial shear and h.t. X X X X X X
C2BX Subcooled boiling X X X X X

M3AX Fuel pellet power'dist. X X

C3CX Fuel gap conductance X X
C4 Core flashlng. x XX X X X
C5 Inlet orifice uncovery x I x IX X
CO Inlet orifice CCFL X! X X
07 Uper teplateCCFL X X X1 X
CS Multibundle flow dist. X X X X
C8X Core void collapse IX X X
010 [Core void distribution X X X -,X x
C1 I Channel-to bypass leakage X X X X X
012 Natural circulation flow X _ X X X X
013 Dryoutiboiliriy transition X X X
014 Film bolin_ (low flow) _ x. x X X

I



Table 1. PIRT phenomena data coverage (cont'd)

Test Coverage Scaling

I ,

PIRT fDP~henomena Issue --

15 Film bollno (disp. dropj. X ____X ___ X
C23 l~ore pressure drop X X X X X X

C24 IDecay hat . .XX__ _ X X
C25 IFuel stored energy_ X X X X
C26 1Critical power for 9 ft core X_ I -X_

DI ý O ýishlng _____

D2 CCFL at top of GT __X X X
D4 Refill of GT ._X X X
,El 11 C break uncovery _ X X X X
E2 iDCvoid profile X X - X X

E3 GDCS Interaction X
ES 0 C heat slabs ___________X XES D C flashing X iX I X

E7 IC interaction _

ES D C break flow ..... X_ X X X
F1 Chimney void distribution ....... X X X

F2 Chimney flow distribution ,1 X X X
F4 Mixing at top of chimney X1 X -

FS Geysering during startup ,_ __ X X
11 Separator CU/CO _X X

12 Seprator Inertia X
13 §eparator pressure drop ,, X - -

LIX Stoamline pressure drop X.X -

L2X Steamline acoustic effects X X
Li SRV/DPV critical flow X X X X X
L2 Droplet entrainment X X X X
L3 Transition to unchoked flow X X X X
L5 -Multliplechoked locations X X
01 -IC pressure drop X XdX

7777 ...... - ,
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Table 1. PIRT phenomena data coverage (cont'd),

Test Coverage Scaling

PIRT# Phenomena Issue
02 1 capacity I X I xx
03 Stratification in IC drums __X___.... X X
04 IC pool stratification _. _X ! X X

O5 Secondary side heat transfer X I X
ST1 Hydrodynamic stability X X
ST2 Corewide stability_ l X x
STS Regional stability ....... X
ATW1 Boron mixing in bpass ._ _ X X

ATW2 Boron stratification to LP - X X_
ATW3 Boron delivery to core X X

Interaction between multiple
XL1 IC modules and units X X

System interaction -
GDCS/System

XL3 depressurization ..... _X X
CONTAINMENT
ER Break mass flow Critical flow X X x

.......... Friction x x•J x x]_ x
Entrainment X X X x I_ X

MVI Main vent flow X X , X
MV3 IVent clearingtime ...... X x X
Sol SRVIlow X X X X
DWI Flashing evaporation in DW x______ Xx

DW2 Condensation on DW wails X X X X
Degredatlon of conduction X X X X
Wall/Structure conduction X X X X

Phase
DW3 3-D effects distribution X X X,

Noncondensable
s distribution X X X
Buoyancy/
natural

-.,, circulation X I X_ X



Table 1. PIRT phenomena data coverage (Goni'd)

Test Coverage Scaling

4 -4
PIRT#0Phenomena Issu,

Condensation on reactor Interfacial Heat
DW4 outflows Transfer X X X

Degradation by -I
SN/O x X, x

Condensation/evaporation Interfacial Heat
WWI of main vent discharge Transfer x x X X

Degradation by
N/C X X

Condensatlon/evaporatlon Interfacial Heat
_ of SRV discharge Transfer X
Condensationievaporat ion Interfaclal Heat

WW3 of PCC vent discharge_ Transfer X X X X
Free surface condensation/ Interfacial Heat

WW4 evaporation Transfer X X
Degradation by
N/C X X X
Condensation on

WW5 Heat sources/sinks WW walls X X X X
Conduction
through WW
walls X XXX
Degradation by
N/C x X.X. _ x
Bouyancyl
natural

WW6 Pool mlxlng and stratification circulation .X X X X
Temperature

WW7 3-0 effects In gas space distribution _ X X X
noncondensable

___ _ ........... .distribution . X 1 X X

Interfacial shear X X
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Tablc 1. PIRT phenomena data coverage (cont'd)

Test Coverage Scaling

!r V
P1R #1 PhenomenaIsu

Mixing,

__a~l circul~ation X Y.

phase
,L.___ _ separation X X

Containment spray Interfacial Heat
WW8 condonsation Transfer X X X

Degredation by
N/C X X

Containment hydrodynamic
WW9 loads Pool Swell X X X

Condensation
..... ........ oscillation X x

ChugcgIng , I X X

...... C flow SRV Discharge .. "X.u X 't
Go2 GDc _., No X X X

PCI PCC flow/pressure drop ..... X X X X
Condensation on primary

PC2 side Interfacial H.T. X X X X X
Degradation by
n/c X X X X X
Shear
Enhancement X

P03 Secondary side heat transfer Pool temp. dist. X X X X

Poolvoid dist. X X X X
Nool void irtl

,,, circulation X X X

I



Table I. PI.T phcnornena data coverage (cont'd)

Test Coverage Scaling

PIRT# Ph.nomena issue _ I. _ .,
Secondary side
entrainment X X X X

PC4 Parallol PCC tube effects Friction x x x x

Void fraction X X x X

PC5 Parallel PCC unit e•1ects Friction - X X X X

Void fraction X X X X
PCC fan component I

, !separation . ..... ._X_....
Pt nc Purging by -

PCs _PCS startup with _ _ presssure diff. X X X
Degradation by

SNLC ... X X X
Loakage between drywell

DWB1 and wetwell X _ _X X X
Vacuum breaker flow

V81 characteristics X X1

EQ1 E ualization line flow _ _I _____X

Egg_ E uaization line sloshing _________: X _X

Heat transfer to safety
001 envelope
DPVI Mass flow in DPVs Critical flow - - X

Friction X II
Entrainment - x

Containment liner gap
CW1 conductance

Concrete properties at high
CW2 temperature .IX - - -L
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Table 1. PIPRT phenomena data coverage (contfd)

Test Coverage Scaling

2

PiRT # phenomena Issue, - - . ,
Operation in

Passive Autolitic hydrogen rich
PAR1 RAFcombiners environment x

Added heat load
from
recombination

PAR2 ! reaction_

XC'I ,System Interaction IC/Opv/PCCS _ x I X

IC/DPV/
XC2 System Interaction . G SC.S. X X -

XC4-,ýystem Interaction FAPCS/.PCCS _ X X
multiple PCC I
modules and

)('CS• System. inter~action .units x X
light
noncondensable

XC6 System interaction . DWIPCCsIWW x x
containment
system
response

XI07 _System interaction (DW/WW/MV) .. X -x

==Mai



RAI Number 900.77

Question:

Responses to the staft's previous requests for additional information (April 11.
1994) are also needcd to determinc the adequacy of NEDG-32391P, "SBWR Test
and Analysis Program Dcscription." Of particular interest are responses to
Q(01.23 through Q901.27.

GE Response:

Responses to the referenced RAls have bcen sent in to the NRC by letter MF
096-94. SUBMITTAL OF ADDITIONAL INFORMATION ON LICENSING
TOPICAL RFORT (NEDE-32177P and NEDE-32178P), dated September 20, 1994.

.23-
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RAI Number 900.78

Question:

The SBWR is unique from the standpoint of suppression pool thermal capacity.
It is designed only for the, first hour of decay heat energy, unlike previous
designs which could accommodate all of the decay heat energy. Therefore,
discuss the interactions expected between the PCCS and the suppression pool
during transient periods such as PCCS purging, return to steady state operation,
and vacuum breaker opening. Specifically, discuss the potential of opening the
main vents for short periods, thereby sending masm and energy to the pool and
possible instabilities as seen in the single tube condensation tests at the
University of California (Berkeley). This discussion should rely on test data as
much as possible.

GE Response:

The statement in this RAI that the SBWR design is unique from the standpoint
of suppression pool thermal capacity is incorrect. All BWR pressure
suppression pools are sized to accommodate the primary system blowdown
energy. None of the suppression pools in existing GE pressure suppression
containment types arc designed to accommodate all of the decay energy
without resort to some other energy removal system. In the absence of such a
system, the pool will continue to heat with time as decay energy is added.

In earlier containment designs, the suppression pool temperature is limited by
operation of the pool cooling mode of the Residual Heat Removal (RHR)
System. The suppression pool absorbs the blowdown energy prior to operator
initiation of RHR. Energy addition to the suppression pool continues by flow of
drywcll steam (generated by decay heat) through the main vents, and energy
is removed from the pool by the RHR system to the ultimate heat sink. The
peak pool temperature is established by the relative rates of energy addition and
extraction. Typically, a mai.mum pool temperature near 190 degrees F occurs
about 6 hours into the accident scenario, when the RHR heat exchanger delta T
is sufficient to remove energy at the rate of energy addition to the pool from
decay heat. The suppression pool temperature then slowly decrease as the
decay energy addition decreases.

In the SBWR the situation is similar. During the blowdown period, the
suppression pool. absorbs the majority of the primary system energy, although
there is some energy extraction by the PCCS. Depending on the break scenario,
the blowdown period lasts from about 10 to 30 minutes. Following blowdown,
GDCS reflood of the vessel causes subcooling of its fluid contents, and little
steaming occurs until about I hour into the accident scenario. At this time, the
PCCS is capable of rejecting all of the decay heat. In this way, the PCCS is
analogous to the RHR system.

... . . . . . .. . . . .... --. . . .z4



A critical element of SBWR design is the PCCS heat exchanger vent
configuration. The PCCS vent exits into the suppression pool at a shallower
submergence than the top main vent. This geometry is important, because the
SBWR pressure suppression containment, like all earlier containments. is a
forced flow, pressure driven system, not a tempcrature driven natural
convection system. In all pressure suppression containment systems, mass and
energy are added to the drywell from the break in the primary system, and the
drywcll pressure increases. The pressure will continue to increase, lowering
the water level in the vent system, until a flow path is established between the
drywell and the wetwell. The wetwell pressure is set by the thermodynamic
conditions in the wetwell, including partial pressure of the original wetwell air
(or nitrogen in the case of the SBWR), the partial pressure of the air purged over
from the drywell to the we'twell air apace. and the vapor pressure of steam
corresponding to the suppression pool surface temperature. Once the vents have
cleared, the drywell pressure is equal to the wetwell pressure, plus the
submergence head of the vents, plus any flow head losses in the vent system.
There would be flow from the drywell to the wetwell even if there are only
non-condensable gases in the drywell. (In fact, some of the containment
testing pcrformed in the 1970's and '80's was performed with only non-
condensablcs.) Once sufficient mass and energy are added to the drywell so
that the vent submergence head is overcome, flow will occur. This holds true
whether the flow is through the main vents, or through the P0CS heat
exchangers

Early in the LOCA scenario, mass and energy addition rates into the drywell
from the primary system arc larger than the heat removal capacity of the PCCS.
During blowdown, the drywell pressure is such that both the PCCS vent and the
main vents are cleared, and flow goes to the suppression pool via both paths. As
primary system steaming decreases, the drywell pressure will decrease,
eventually allowing the top main vents to re-flood and flow to the suppression
pool will stop. Flow will still occur, however, through the PCC heat exchanger
and PCC vent. It is the difference in submergence between the main vents and
PCCS vent that preferentially directs flow through the heat exchanger, and
shifts the primary LOCA heat sink from the suppression pool to the PCCS pool.

Table 1 illustrates both the similarities and differences in suppression pool
design as containment configurations have evolved. This table gives the ratio of
pool volume to core rated thermal power. Both blowdown energy and decay
heat are a direct function of core rated power. Thus the ratio of pool volume to
core thermal power is a direct indication of the suppression pool's ability to
absorb the total primary system accident energy. The. value given for the
SBWR is the highest of all the containment types listed. The design is very
robust. The relatively high value of this parameter for the SBWR is the result of
two factors, (1) the potential for thermal stratification in the SBWR suppression
pool, which has no safety grade system capable of mixing the pool, and (2) the
requirement that the pool absorb both the blowdown energy and that small
fraction of the excess decay energy that is released, until the PC0S system is
capable of assuming the full load at about one hour.
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Table 1

Ratio of Suppression Pool Volume to Core Thermal Power

Containment Type Ratio (Cubic Fect per MWth)

SBWR 57.58
ABWR 32.20

Mk III (GESSAR) 36.21
Mk III (Grand Gulf) 35.48

Mk 11 (Nine Mile Point 2) 46.58
Mk I (Browns Ferry) 37.35

In the SBWR, reopening of the main vents is not expected to occur following
GDCS reflood of the RPV. If, due to the addition of non-condensables, for
example, the PCCS heat rejection capability temporarily drops below the decay
energy level, the drywell pressure will increase. However. before the drywell
pressure reaches the point where the main vents will reopen, a pressure
difference will exist that will clear the PCCS vent. effectively purging the non-
condensabics and re-establishing PCCS performance.

Even if it is postulated that flow through the main vents is somehow
reestablished, the amount of energy added to the pool before an effective PCCS
purge of non-condensables causes only a small increase in suppression pool
temperature. A bounding calculation of an event of this type was transmittcd to
the NRC staff by MFN No. 214-93. This calculation was based on the bounding
assumption that all the decay heat energy is absorbed by the suppression pool
during the time period required to purge all the hydrogen produced by a 100%
metal-water reaction from the drywell to the wetwell via the PCCS. The
resulting additional pool heacup for this scenario is 3 degrees K.

At one hour into the accident scenario, the steam generated by decay heat in
the SBWR is about 12 kg/sec.. The top vent area of the SBWR is 3 square
meters, yielding a mass flux of about 4 kg/m 2-scc. The condensation regime
has been observed to change from steady to intermittent (chugging) at mass
fluxes lower than 10 lbm/scc ft2 (48.9 kg/scc mA). Therefore, even if main vent
flow were to reoccur, it would be within the chugging regime. Cyclic flooding
and re-clearing of the main vents that occurs during chugging results in
improved suppression pool mixing, and a reduction of pool thermal
stratification. The SBWR design uses conservative assumptions for suppression
pool stratification, based on limited mixing. While the effect of chugging in
reducing thermal stratification is difficult to quantify, it is certainly present,
and the effect of the energy addition to the pool would likely be less than the 3
degrees K estimated above.

Instabilities were seen in the first single tube condensation experiments
performed at UC Berkeley. This experiment, reported in NEDC-3230 0, "Single
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Tube Condensation Test Program", was performed in a natural circulation loop.
Subsequent single tube experiments utilizing forced circulation loops, including
two experiments at UC Berkeley and two at the Massachusetts Institute of
Technology, have not shown any evidence of flow oscillations or instabilities.
Thermocouple instrumentation of the heat exchanger tubes in the PANTHERS
expcrimcnt (see response to RA1 900.68) make it possible to monitor for
instabilities in this prototype heat exchanger test. No evidence of instabilities
has been identified in data reviewed to date. which include conditions that span
the PCCS flow regime. Given that the SBWR is a forced flow design, and that
no instabilities have been seen in forced flow experiments, they arc not
expccted to be a factor in SBWR performance. Also the condensation
instabilities seen in the UC Berkeley natural convection experiments were local
in nature, and did not greatly effect the overall heat rejection within the tube.
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RAI Number 900.79

Question:

Heat loss has proven to be a significant problem in evaluating the GIRAFFE
data. Therefore, provide the heat loss evaluation of both the PANTHERS and
PANDA facilities and discuss how these losses will be considered in the
evaluation of the test data.

GE Response:

Refercncc:* PANT1HERS-PCC TEST PLAN AND PROCEDURES, SIET
Document No. 00098PP91, Revision 1,July 12, 1994, sent to the NRC in MFN
No. 098,94, dated August 16. 1994.

Section 8.1.2.5 of the PANTHERS Test Plan & Procedures (see reference) gives
the equation for the global energy balance of the PCC at PANTHERS. The
equation includes the heat losses of the inlet and outlet lines. However, these
heat losses were measured during the shakedown of the test facility and found
to be negligible (i.e., less than 50 kW) compared to the total thermal power
(around I to 14 MW). Therefore, the condensation thermal power formula will
be simplified to that shown at the end of the referenced section.

Quantification of heat losses for PANDA is a planned item in the test facility
startup program. The measurements have not yet been performed. PANDA is
very heavily insulated, and heat losses are not c:pected to have a major effect
on the results. The design goal is to limit heat losses to 10% of the decay heat at
24 hours into the LOCA scenario. Calculations indicate losses will be
substantially less than the target values.
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RAI Number 900.80

Question:

Interaction between the ICs and the PCCS may have a profound impact on the
performance of the system. Discuss the possibilities of tests considering both
units operational. In particular, the early in time test to obtain GIST-type data
should be one of the tests considered.

GE Response:

The systems interaction studies performed as part of the SBWR test
reassessment and reported in NEDC-32391P indicated that the minimum RPV
water level was slightly effected by the presence of the IC and PCC for some
postulated break scenarios. However, therc was essentially no efcfct on system
performance. The SBWR is a very robust design from the standpoint of core
cooling. Minimum accident water levcls are calculated to be approximately I to
4 meters above the top of the fuel, and peak clad temperatures are essentially
unchanged from steady state performance values. Overall system performance
would only be effected if the water level dropped below the top of the fuel, and
even then there would be very significant margins to 10CFR50.46 and
Appendix K temperature limits.

Appendix A of NEDC-32391 defines the tests GE has concluded are technically
adequate for SBWR certification. PANDA test M6 was added to the matrix
specifically to address IC effects. As a result of staff comments from the
meeting on August 18, we arc considering adding IC operation to PANDA tests
MS and M9 as well. As noted in the response to RAI 900.73, PANDA tests M7
and M9 will be started approximately 10 minutes into the accident scenario.
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RAI Number 900.8!

Question:

Transient behavior is of particular concern to the staff, therefore, each PANDA
test duration should include at least one purge cycle of the PCCS. Confirm if
that is the case.

GE Response:

It is unclear what is meant by a 'purge cycle" in this RAI statement. Every
PANDA test begins with some air fraction within the drywcll. Over time, this
air fraction will decline, but there will always be some small residual air
content in the drywcll. Tests MI through M4, are of this type. Tests M5
through MO have test conditions defined to address specific TRACG
qualification needs as defined in NEDC-32391P. Some, but not all, of these tests
will result in the vacuum breaker opening, and rc-enty of non-condensables
into the dryw.c. . In these cases, the purge of these non-condensables into the
wetwell will be investigated. Again, there can bc no assurance that all the air
will be purged from the drywell in any given test.

Superimposed on these system purges may be short cycle variations in the non-
condensable content with the PCC heat exchanger. These will be investigated,
should they occur.

If the staff will be more specific in what they mean by *PCCS purge cycle" we
can respond more fully.

-30-...
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Purdue University Questions - Set 5

I., Provide the SBWR drywell spray flow rate and water temperature.

2. Provide the SBWR wetwell spray flow rate and water temperature.

3. What were the droplet size, flow rate, and water temperature of dryweU
and wet'well sprays that were assumed in TRACG analyses?

GE Response:

1 The maximum allowable differential pressure across the containment
liner determines the drywell depressurization rate and consequently the
maximum allowed drywell spray flowrate. These parameters have not
been finalized yct.

The Fuel & Auxiliary Pools Cooling System (FAPCS) pumps arc variablc
speed pumps and can provide a flow rate between 257 and 422 m3/h in the
drywell spray mode. If these flow rates are too high, it can be reduced to
150 m3/h for long term operation without causing problems with the
pump. If an even lower flow rate is required, the flow can be partly
bypassed by opening the valve in the discharge line to the suppression
pool.

The spray temperature has been calculated to be 550 C with a spray
flowrate of 346 ms/h with the supression pool water (source of drywell
spray water being cooled by the FAPCS heat exchanger) at 790C.

2. The maximum allowed wetwell spray flowrate has not been finalized yet.

The Fuel & Auxiliary Pools Cooling System (FAPCS) pumps are variable
speed pumps and can provide a flow rate between 307 and 445 m3/h in the
wetwell spray mode. If these flow rates are too high, it can be reduced to
150 m$/h for long term operation without causing problems with the
pump. If an even lower flow rate is required, the flow can be partly
bypassed by opening the valve in the discharge line to the suppression
pooL

The spray temperature has been calculated to be 550C with a spray
flowrate of 346 ms/h with the supression pool water (source of wetwell
spray water being cooled by the FAPCS heat exchanger) at 790 C.
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3. The drywell and wetwell sprays are simulatcd with the use of a TRACG
PUMP component and a component reprcsenting the system heat
exchanger. The flow rates used for the two spray modes were 321 mS/hr
and 307 m3/hr for the drywell and wetwell. respectivcly. The
tcmperaturc of the spray is not prescribed. The water is circulated through
the simulated hcat exchanger, characterized by a heat transfer area of
386 m2 , an overall heat transfer coefficient of 1510 Wm2 .l. and a sink
temperature of 313K. It is expected that the outlet temperature will be only
slightly above the sink temperature. Spray droplet size is not prescribed. It
is determined by TRACG as the value implied by a critical Weber
number of 6.5, based on relative velocity, or 0.2 mm, whichever is larger.
As an example, for containment conditions of 300 kPa and 100% steam,
the relative velocity is about 5 m/sec, yielding a droplet size in the range of
7 to 8 mm.

2.3•o[
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Enclosure 2 to MFN 113-94

RAI Number: 900.83

Question:

Discuss how TRACG models mixtures of steam and non-condensable gases,
including mixtures with more than one species of non-condcnsable gas (e.g.,
steam, nitrogen, hydrogen).

GE Response:

In addition to steam, TRACG ,olvcs the ma.s conservation equation for a second
gas species. In a given computational cell, the two vapor species are perfecdy
mixed so that they have the same temperature and velocity. Thus the
noncondensible gas is transported with the steam to the next cell with the same
velocity as the steam. The concentration and partial pressure of the
noncondensibles arc tracked in every cell. Conventional donor cell techniques
arc used to calculate the flow of the noncondensibles from one cell to the next,
The assumption of perfect mixing within a cell can make the results sensitive to
the cell size, and the cell size must be chosen appropriately for the problem
being solved. In a three (or two) dimensional grid, buoyancy effects due to
larger concentrations of a light gas in certain regions can be properly
accounted for within these assumptions.

Currently, ThACG allows for only one gas field other than steam. A mixture of
two species would be treated as a gas with averaged properties, For this specific
analysis of the containment design basis (100% metal-water reaction) event, a
mass conservation model for a second gas field is being implemented in
TRACG.



Enclosure 2 to •NFN 113-94

RAI Number. 900.87

Question:

Provide details of the CSAU study related to SBWR containment analysis,

GE Response:

GE intends to follow thc CSAU methodology developed by Boyack et al
(QuantiLying Reactor Safety Margins. NUREG/CR-5249, 12/89). The 14 step
methodology dcvcloped by this team is outlined in the attached figure from the
above reference. Currently, GE is at Step 8 in the process. The test and analysis
needs have been defined and the Separate Effects Data analysis is completed.
The remaining steps involve the determination of bias and uncertainty in the
TRACG calculations (Step 9), establishing whether there is a scale effect (Step
10), and accounting for the effects of uncertainties in the plant operating
parameters (Step 11). Under Step 9, all the parameters idcntified as High in the
PIRT tables ( e.g., 4.1-2(a)) will be addressed. It is ecpcted that a much smaller
subset of this list will show significant effect on the containment pressure and
temperature response in the preliminary sensitivity studies. For this rcduced set
of sensitive parameters, reasonable ranges will be defined for the subsequent
statistical analysis in Steps 12 and 13. The model and plant parameters will be
perturbed from their nominal values in a set of TRACG calculations. These
calculations will serve to define the upper 95th percentile pressure and
temperatures, which will be compared with the allowable design limits.

___ 1-i
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Enclosure 2 to MFN 11-94

RMA Number. 900.91

Question:

The staff is concerned that assumptions termed as "licensing basis* which are
used for calculations of accidents and transients in the SBWR do not represent
the actual operation of the plant which would be expected in such cases. These
analyses routinely exclude operation of safety systems that would be expected to
operate, such as the isolation condenser. It is also possible that selected non-
safety systems could operate and change the integral plant behavior. GE should
include in its test programs a range of test conditions to ensure that the data will
represent a sufficiently broad basis for code assessment assuming both
"licensing basis" conditions and realistic plant conditions during accidents.

GE Response:

The "licensing basis" calculations do not take credit for equipment not
classified as Engineering Safeguards. Also, single failure assumptions are
required in the analysis. However, GE has performed analysis to show that
scenarios where such equipment is available improve the accident response,
and that the licensing assumptions do in fact provide bounding results.
In NEDC-32391P, calculations have been performed with the ICs available.
Cases have also been run with active systems operating (CRD and FAPCS).
Based on these calculations (Appendix C), testing needs have been defined. The
PANDA tests will include tests where the ICs are operational. The effects of the
FAPCS in the drywell spray mode will be simulated by adding cold water to
the drywell. The GIST tests included one (A05) in which the CRD system was
simulated. The ICs have a beneficial effect on the limiting LOCA transients and
were not simulated in GIST.



Enclosure 2 to FN 113-94

RAI Number. 900.93

Question:

Provide a discussion of vacuum breaker actions for analyzed transients and
accidents, including a Gravity-Driven Cooling System line break and include
discussion of assumptions made for both expected and "licensing-basis"
scenarios. In addition, detail why failure to close (after actuation) of a drywcll-
to-wetwell vacuum breaker is not, in GE's view, a credible failure.

GE Response:

Vacuum breaker cycling has been predicted fnr nearly all LOCAS, following
GDCS initiation. The injection of subcooled GDCS water into the vessel reduces
the pressure in the vessel and drywell to below the setpoint of the vacuum
breakers and they cycle open, returning noncondensiblc gases to the drywell.
Predictions indicate the vacuum breakers remain open for only brief periods,
and can cycle several times during the GDCS injection period of the transient.
The LOCA transient which is predicted to provide the most vacuum breaker
cycles is the GDCS line break, This accident dumps the inventory of one GDCS
pool directly into the drywell, which produces vacuum breaker openings.
Later, as the GDCS flow from the unbroken lines fills the vessel to the level of
the break and spills over into the drywell, additional vacuum breaker openings
are predicted. Predictions of this transient indicate that as soon as the decay
heat boiloff resumes, the drywell is re-pressurized, flow through the PCCS
resumes and the noncondensibles arc slowly purged through the PCCS, back to
the wetwell.

Differences in the 'licensing basis' and expected LOCA calculations such as
those presented to the NRC relate to availability of additional safety systems. As
was shown, the use of intermittent drywell spray. while reducing the drywell
pressure, also produces additional vacuum breaker cycling. For all cases
analyzed to date however, the PCCS was able to return the recycled
noncondensibles to the drywcll and retain part of the pressure reduction benefit
resulting from the use of the spray.

The assumption of the reliability of vacuum breaker operation is based on the
design requirement of the vacuum breaker. The vacuum breaker valve design
reliability objective is to fail to open or close less than once in every ten
thousand demands. .To achieve this objective, simplicity of design was used.
The design configuration selected is a vertical poppet valve opening with high
wetwell pressure and closing by grpvity plus drywcll pressure. The valve has
double sealing surfaces one hard and one soft. The sealing surfaces are
designed so that a design basis seal obstruction could be accommodated on one
seal without the failure of the second seal. To demonstrate reliability, the
prototype valve has undergone extensive testing. Before the valve reliability test
was begun, the valve was aged and degraded to simulate sixty years of service.
Aging consisted of soft seal irradiation, whole valve thermal aging. whole valve
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Enclosure 2 to MFN 113-94

dynamic aging, design basis accident steam aging and ingestion of grit to coat
seal and moving surfaces. The valve was then cycled thrcc thousand timcs
without failure. Using a Bayesian statistical approach, three thousand cycles
without failure was shown to demonstrate a high probability of meeting the
reliability objective of one failure in ten thousand.

V .
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Enclosure 2 to M•X 11•-94

W Number. 900.94

Qucston:

Provide a listing of the TRACG code -Sign used for each TRACG run
analyzed and presented during the "staling' part of the August 18, 1994,
meeting, including a discussion of any differences in the results obtained with
the "prcliminary" and the "Level 2 "versions of the TRACG code.

GE Response:

The results discussed at the meeting arc contained in Figures B.3-1 to B.3-4 for
GIST and Figures B.S-5 to B3.-6 for GIRAFFE. For GIST, TRACG calculations are
shown for the test, for the current SBWR design and the 1988 SBWR design. Of
these, the test predictions and the calculations for the current SBWR design
were made with the Level 2 version of the code, while the calculations 'for the
1988 SBWR design were old calculations. Calculations made with the
preliminary code version and the Level 2 version have shown very little
differences for other similar calculations. The GIRAFFE test predictions as well
as the corresponding calculations for the SBWR in Figures B. 3-5 and B.3-6
were all made with the Level 2 version of the code.
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• • ; • •.•,•.•UNITED STAYES
NUCLEAR REGULATORY COMMISSION

JA*= October 11, 1994
RECEIVED

Mr. Patrick W, Marriott, Manager OCT 171994
Advanced Plant Technologies
GE Nuclear Energy p.W. MARRIOTT .
175 Curtner Avenue
San Jose, California 95125

Dear Mr. Marriott:

SUBJECT: NUCLEAR REGULATORY COMMISSION INSPECTION REGARDING GE NUCLEAR ENERGY
(GE) SIMPLIFIED BOILING WATER REACTOR (SBWR) TESTING ACTIVITIES AT
THE TOSHIBA NUCLEAR ENGINEERING LABORATORY PLANNED FOR AUGUST 8
THROUGH 12, 1994

In a letter dated May 4, 1994, 1 informed you that the Office of Nuclear
Reactor Regulation staff would be conducting an inspection of the GIRAFFE test
program at the Toshiba Nuclear Engineering Laboratory (Toshiba) in Kawasaki
City, Japan on August 8 through 12, 1994. The staff performed the first phase
of the inspection on June 21 through 23, 3994, at your San Jose, California
offices to review GE records and activities supporting the GE oversight of the
GIRAFFE test program that was performed by Toshiba personnel.

Based on the staff's discussions with GE staff during the first phase of the
inspection in June 1994, in a letter dated July 1, 1994 (MFN No. 087-94), you
indicated that you would only be using the data from the GIRAFFE facility
developmental tests to substantiate the results of the PANDA and PANTHERS
design-basis tests at another scale. On the basis of your decision in this
regard, the staff has deferred its plans for a quality assurance inspection of
the GIRAFFE facility at Toshiba.

The cooperation of your staff (Mr. Terry McIntyre and Mr. Ken Brayman) in
providing initial planning support for an inspection at Toshiba was
appreciated. Should you have any questions concerning this matter, please
contact either Mr. Richard McIntyre at (301) 504-3215, or Ms. Melinda Malloy
at (301) 504-1178.

Sincerely,

R. W. Borchardt, Director
Standardization Project Directorate
Associate Directorate for Advanced Reactors

and License Renewal
Office of Nuclear Reactor Regulation

cc: See next page
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Mr. Patrick W. Marriott
GE Nuclear Energy

cc: Mr. Laurence S. Gifford
GE Nuclear Energy
12300 Twinbrook Parkway
Suite 315
Rockville, Maryland 20852

Docket No. 52-004

Mr. Brian McIntyre
Westinghouse Electric Corporation
Energy Systems Business Unit
Box 355
Pittsburgh, Pennsylvania 15222

Director, Criteria & Standards Division
Office of Radiation Programs
U.S. Environmental Protection Agency
401 H Street, S.W.
Washington, D.C. 20460

Mr. Sterling Franks
U.S. Department of Energy
NE-42
Washington, D.C. 20585

Mr. John E. Leatherman, Manager
SBWR Design Certification
GE Nuclear Energy
175 Curtner Avenue, MC-781
San Jose, California 95125

Mr. Steven A. Hucik
GE Nuclear Energy
175 Curtner Avenue, MC-780
San Jose, California 95125

Mr. Frank A. Ross
Program Manager, ALWR
Office of LWR Safety & Technology
U.S. Department of Energy
NE-42
19901 Germantown Road
Germantown, Maryland 20874

Mr. Victor G. Snell, Director
Safety and Licensing
AECL Technologies
9210 Corporate Boulevard
Suite 410
Rockville, Maryland 20850

Mr. Richard W. Burke, Sr., Manager
BWR Design Certification
Electric Power Research Institute
3412 Hillview Avenue
Palo Alto, California 94304-1395
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DocumentControl Desk
UI . Nucla Rgltory Commission .i IWashingtcin DC 20555 -

Attention: Richard W. Borchardt, Directior,
Standardization Project Directorat-. .... . . . . : . . .

Subject: GE GIRAFM Audit Report

Transmitted herewith is a copy of GE Audit Report No. AR? 95-1, Qutality Assurance.
Audit'of the SBWR GIRAMF Test ProRT by Semices & Procti Quality. datdianuary
24 - 26.1995, as requested by KRC staff. This audit examined .the adequy -7
implementation and resulting documentation of the-Toshba~ult Awuiric Prograumfor the SBWR. GIRAiFFE QUality Assurance Plan, and avpplcable -procedures which
implemented the'requirements of the SBWIR Deiign arid Certifcation Program. Qualit"y
Assurance Plan. The applicable elements ofJEAGk4101 and NQA-1--were covered. T 1he
report concludes that testing can be started upon satisfactory. dispositi on of corrective
actions anid recommendations identified in the report.

Please note that the information'contained in'the attachment is of the type which GE
naiantains in confidence and withholds from public disclosure. It has beien handled
and classified as proprietary to GE as indicated in the attached affidavit. -We hereby
request that this tinformation be withheld from public disclosure- in accordance with
the provisions of I OCFR.790.

Sincerely,

e inn, Projects Manager
ndBWR Programs

.Enclosure: 'ui Ror~t'No. ARP. 9&.1, Quality Assurance Audit, of SBWR
TIAFEest Program by Servces.& Projects Quality. dated'.

lJanuary24'-26,1995
cc: P.A ohet(NRC/ACRS).

* I.Catton,- (AMR)
S.'(, Ninh' (NRC).
T Wimsn. (NR) -
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April 13, 1995 MFN No. 053-95
Docket STN 52-004:

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

Attention: Richard W. Borchardt. Director
Standardization Project Directorate

Subject- GE GIRAFFE Audit Report (Non Proprietary).

Transmitted herewith is a copy of the Non Proprietary version of GE Audit Report No. ARP 95-1,
Quality Assurance Audit of the SBWR GIRAFFE Test Program by Services & Projects Quality, dated
January 24 - 26, 1995, as requested by NRC staff. This audit examined the adequacy, implementation
and resulting documentation of the Toshiba Quality Assurance Program for the SBWR. GIRAFFE
Quality Assurance Plan, and applicable procedures• which implemented the requirements of the SBWR
Design and Certification Program Quality Assurance Plan. The applicable elements of JEAG-4101
and NQA-I were covered. The report concludes that testing can be started upon satisfactory
disposition of corrective actions and recommendations identified in the report.

Sincerely,

J Jam PE.Qui r. Projects Manager
LMR. and SBWR, Programs

Enclosure: Audit Report No. ARP 95.1 (Non Proprietary), Quality Assurance Audit of SBWR
GIRAFFE Test Program by Services & Projects Quality, dated January 24-26. 1995

- P. A. Bochnert
I. Carton
S. Q.Ninh

(NRC/ACRS)
(ACRS)
(NRC)

(2 paper copies plus E-Mail w/encl.)
(I paper copy plus E-Mail w/encl.)
(2 paper copies plus E-Mail w/encl.)

... ,.. . ., 3. ' .H. Wilson •(NRC) (1 paper copy plusFE-Mail wlencl.).. ". .. .
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AUDIT .EPORT No. ARP 95-1

QUALITY ASSURANCE AUDrr

SBWR GIRAFFE TEST PROGRAM

BY

SERVICES & PROJECTS QUALITY

JANUARY 24 - 26, 1995

Prepare by: Approved by:

Signabtre and dano ce the
original in the audit file

N. E. Barclay Date
M. aner, Audit Program
Lead Auditor
Scwices & Project Quality

Signatur and date an the
origna in the audit file

F. E. Hatch Datt

Servim * Project Quality
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This audit examinedi the adeqacy,imlenainndrutngdcentonfth
Toshiba Quality Amurance Program for the Simplified BoilinWatcr R• C (AS-s00Z...
Remison.0)1 GIRAFFE Quality Assurance Plaa (AS-S012112-ETGW OTDcme
1994) and applicable procedures which implemetthe re*.&e of th .W',Design
and CertificationEProgram Quality Asrance= PaiM. .NEDG .1.31, "..i.ion May" 1990 i "
the Toshba GIRAF test fcility in Kzwas al .* .3, .

IL AUDIT SUMMARY

This audit reviewed Toshiba's Quality System as applicable to the GULAFFEI~eiutn Test
Program as defined in GE-NE's Test Specification 25A,677, Revision 0 and related GE-
NE documnt6ion. This audit covered only the.current .GRAFFEA test arogrsm,
not earlier tests performed by Toshilba in the GIRAFFE fadlity. The control oftbe
GIR.AFE Helium Test Program is satisfactory, to the extent audited, except us noted bi
the five CARs attached and the four Recommendations.: Testing can be started upon
satisfacory correction of the five CARs and resolution ofthe fbur Recoene dations.

UlL AUDIT TEAM

The audit team consisted of:

N. E. Barclay, Manager Audit Programs, S&PQ - Lead Auditor

P. E. Novak, ARP Quality Project Manager, S&PQ - Auditor

M. Herzog, Senior Engineer SBWR Test Progrms - Technical Specialist

T. R. McIntyre, Project Manager SBWR Test Operation & Analysis - Technical
Specialist

K. Tomita, QA Consultant, GETSCO - Translator .I

The key people from Toshibas staff supporting the audit included:

S. Yokobori, Senior Specialist, Core & Fuel Technology Group

K. Watanabe, U6ction Manager, Quality Assurance Depm•tent, Nuclear Energy
Division

T. Tobima"' u, Specalist.Core & Fuel Technology Group

,.•-. •...:..,•.: .. .. .-.....:_.... ,. ,..................,....................-....,..-....,...........,.....,.-
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fL Ojicawa, Dep"ty" manaer, Nucl"r Sa"e". "P-, °C' . S., .'.

K. Ar Depty Manae,, Systems Ana* roOp

T. Kurita, Engneer,'Core Fuel:ecnoSy Gop

IV. A..•-rPROC MS'3-ýý--•
i ,

V. AUDrI RESULTS

VI. FOLLOW-UP AND CLOSE-OUT

Implemeton ofth conaitted and preventive actions oftbe CARs is required ofthe

responsible Project Manager.

.3.
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UNITER STATES
NUCLEAR REGULATORY COMMISSION'

- WAVIINOTON, D.C. =604'

,p~*~Xo* 6~49
oune. 1, 1995:

fMr. James E.'Quinn, Projects Manager
• UR and `SBWR. Programs -
General Electric Nuclear Enersy
175.Curtner Avenue -
San Jose,,CA 95125

SUBJECT: CONFIRMATION OF NUCLtAk REGULATORY COMISSION INSPECTION READMING"
GE NUCLEAR ENERGY SIMPLIFIED BOILING WATER REACTOR (SBWR):TESTING
'ACTIVITIES AT THE TOSHIBA NUCLEAR ENGINEERING LABORATORY

Dear Mr. Quinn:

The Office of Nuclear Reactor Regulation staff will be conducting an inspec-
tion of the GIRAFFE test program.at the Toshiba Nuclear Engineeringt Laboratory
in Kawasaki City, Japan on June 8 through June 14, 1995. The.inspection team
will consist of Messrs. Richard McIntyre, Juan Peralta, John Kudrick, Michael

'Snodderly, and Son Ninh. Richard McIntyre discussed the'dates of.the:..inspec-
tion with Mr. Terry McIntyre of your-staff on May 30, 1995.

The inspection will review the quality assurance (CA) program and controls
implemented during the design, procurement, construction,.and testing*associ-
ated.with GIRAFFE Test Specification No. 25AS677.. The adequacy. of.QA controls
exercised during these activities is important to the. staff.since GE has used
data from these tests to qualify the TRACG.code for..•. afety.analysis

.applications. Enclosed Is the GIRAFFE Inspection Ag

The-cooperation of your staff in notifying Toshiba of our-plans and in.
providing the support needed to.complete the inspection is appreciated.
Should you have any questions concerning this inspection,.please contact
either Mr. McIntyre, at (301) 415-3215, or-Hr;Son Ninh, at (301).415-1125.

Sincerely,

•/i

Theo(
Stan~
Asso4

an(

aore R. Quay,-Director
fardizatlon Project Directorate -
:iate Directorate for.-Advanced. Reactors
d License Renewal .
:e of Nuclear Reactor Regulati on- -- .Offi

ocket ,No•:.52-004
-and: 99900403. -. .

Encl osure:
-As: stated

:,cc/enclosure.
_See next. page.
."::, : •:•ii!i!• :: •:. i. :: :::::.'. •:. • .: . -•. :: :: •• .: ... '
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GE'Nuclear Energy

.cc: .r....Lurence S. hifOT. . fh- an nnt
Uesingiui Eectl-Corpotto-E. NuclearEn :. Avon .ra . , :i gSya!uisrssnS nt' .

-199 Pennsyl wn .Av ,iE,-U.N. ".
... Sui t 1100-

Vashlngtonr DC 20004- Pitts.urgh,.A15 222

Director, Criteria&Standards.Dlslon .
Office of,-Radiationt Programs'
U.S.- EnvVrn m"t.l- Protection Afbc'.
401Mxf I rtre•,$V... ,S V
Vasblngthul.,bC 20460i 4~~

Mr. istel~ngfrnsv "

. a . , F, , l .- - - - - -,. . .:. ,,, , -• . .. . . . . . . , .. . . . . , . - .. . .

Washingon, DC 255' :

M r . J o hn, .. L N a n a g e r. , . , , . . .. . . ... . . . . . .
SBVR Designt Certi fictati on'
GE Nuclear Eneg
175 Curtnbr Avenu, NC-781-

* .San Jose, CA' 95125

* Jr. Ste~ven A. Hucik
GE Nucl ear. Energy
175 Curtnerý Avenue, PC!-780
San Jose, CA 95125

* Mr.. Frank A. Ross.
Offce of LVII Safety & Technolog
U.-S. Departsaent of Energy .

NE-42 . . .
19901. Germantown Road - . .

Germantown, -O 20874

•.r. victor G. Snell Director.
'Safety and" Licensi ng

AECI Tcnloglies -

9210 Corporate Boulevard
Sulte 410-

Roc k.ille,' .20850

* M. Rchrd . urka, Sr.,* Manaiger`*
OUR ' D1tgn'.A Certification .

. -• ENuleric PEnergyesarc In.ttut ". . . - -

.3412 ullviev Avenue
P Alto, CA `9%3W1395 ..

• .; .

-I-. n .* . . . .-. ... :-. ,
~~~~~~~~~.. . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. .. "- :..,.- . •,

19901. Ge m tl Ra . - " .. ';".

F-pp

- . . . . .... •1
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- GIRAFFE INSPECTION AGENDA

lnn! A - rRACM MEE3 9sV- am W=AT GEESo TOKYo o•Qf

* NNRC In.pection Team

.Richard McIntyre, Team Leader, RVIB
- Juan Peralta, TQMB
-bMichael Snodderly, SCSB
-, Son NMinh, PDST
-J John Kudrick, SCSB

*~ NRC Team Leader Introductions and Inspection Scope -

* M overview of the GIRAFFE QA Program and its implementation for
GIRAFFE SBWR test activities

S"Team tour of GIRAFFE Test Facility

. NRC inspection team review of the extent and effectiveness of the corrective actions
tak•mnto resolve issues identified by GE in Audit Report No. ARP 95-1, "Quality
Assurnrc Audit of SBWR GIRAFFE Test Program by Services & Projects Quality -
January 24-26, 1995, dated February 2, 1995.

* • NRC inpection team review of process and procedures that implement the overall
Toshiba QA program at the GIRAFFE test faclity and asssment of their
effectivemess in assuring that testing wctivides are conducted in compliance with
NQA-l provisions.

- JEAG 4101-1990, Japan Electric-Association's *Guide for Quality Assurance of
Nuclear Power Plants'

S- AS-509, Rev. 0, December 16, 1993, Toshiba's 'Quality Assurance Program

.For Simplified Boiling Water Reactor""

- TOGEI14O-T0 - AS 50128-E, December 1994, Toshiba's 'GIRAFFE Qtmlity
Assurance Plan:(TOGE,- 10 Test Programs)'

25A67, Rev 1, GE's 'GIRAFFE Test.Specification"

TOGE 10-T02, Toshiba's *GIRAFFE Shakedowng and Matrix Test Procedur-s'

--Enclosure.. .ji• • :.... . .... . . . . . . . . . . . . . . . . . . . . ........::.. • -. .'... ',:
..., ... .,*:; .. V . • .

- ........-.
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* Team review of appilcable Toshiba NED Standard'Procedures Vplied to GIRAFFE
activities such as:

- No. 4401, Quality Asurance Fundamental Code
- No. 4403, Document Control Code
- No. 4404, Pmcurment Control Code -
- No. 4405, Nonconforming Material Control Code
- No. AL-BOSA001, Quality assurance Guide for Co-Ope6tvr. Research With GE
- No. QS-160AI1, General Procedure for Witness Inspection
- No. QS-160A35, General Control Guide for Measur•ng Equipment
- No. AE-0123002, Technical Documents Control Procedure

* Team performance based review of the conduct of..

* Team. review of documentation and records for.

- - Design Record File with Ws results data
- internal/etrnal audits
- nonconformance reports
- corective actions
- purchase orders/contractual agreements for design/teservices items

S Team technical review of GRFF Test Program-
Design Record Files for following areas if available:

- Test facility
- Test program
- Test results
- Test data
- Test log
- Test analysis

JIUMh 14- EXrT .G: 4. m. AT GIRAFE M FAC=LIT
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Gomoz Carolina B.

From:
To:

Cc:
Subject:
Date:

Garcia Shara L
Quinn James E.; Buchholz Robert H.; Cuenca Bernie: Leatherman John E.: McIntyre
Terry R.: Schaefer Kurt T.; Gomez Carolina 1.* Cation Ivan (ACRSTH Sub Com.):
Wison Jim (NRC SBWR PM)': Boehnort Paul (NRC4ACRS 8BWR); Ross Frank .
(DOE); Grinivasan Ram (EPRI): Ninh Son (NRC SBWR) ; Mulford Tom (EPRl); Cook ,
Trevor (DOE)
Garcla Sham L.
SBWR - Updated Affidavit for the Enclosure to GE Letter MFN No. 030-95
Friday, June 09. 1995 4:24PM

June 9. 1995 MFN No. 083-95
Docket STN 52-004

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

Attention: Theodore E. Quay, Director

Standardization Project Directorate

Subject: SBWR- UPDATED AFFIDAVIT FOR THE ENCLOSURE TO GE LETTER MFN No. 039-95.

Reference: GE Letter MFN No. 039-95. J. E. Quinn (GE) to R. W. Borchardt (NRC). GE GIRAFFE
TESTING AND TRACG COMPUTER CODE, dated March 8. 1995.

The enclosure to this letter is sent to replace the affidavit for the enclosure to the referenced letter. This update
of the affidavit Is made to more clearly describe the ownership of the transmitted information.

Sincerely.

James E. Quinn. Projects Manager
LMR and SBWR Programs

I

Enclosure: AFFIDAVIT

cc: P. A
I. Catton
S. 0. Ninh
D. C. ScalettU
JI H. Wilson

Boehnert
(ACRS)

(NRC)
(NRC)
(NRC)

General E

(NRCIACRS) (2 paper copies wloncl. plus E-Mail wlencl.)
(1 paper copy wlencl. plus E-Mail wloncl.)

(2 paper copies wlencl. plus E-Mail wlencl.)
(1 paper copy .wencl. plus E-Mail)
(1 papor copyWl/encl. plus E-Mail wlencl.)

Electric Company

AUW•

- 1%rrIL 3AVIT
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t. George B. Stramback, being duly:swom, depose and state as follows:

(1) I am Project Manager, General Electric Company ('GE) and hav e been delegated the function of
reviewing the Information described In paragraph (2) which Is sought to be withhold, and have been authorized to
apply for its withholding.

(2) GE is an owner of the information sought to be withheld. This information Is contained in the GE
proprietary presentition material used during the March 8 & 9. 1995 meeting between Nuclear Regulatorjy
Commission Staff and GE, to discuss GIRAFFE Testing and TRACG computer code.'

.(3) In making this application for withholding of proprietary InformatIon, GE claims to have an unrestricted
right to dissemination of this Information and has a royalty-free license to any patent relating to this Information,
as defined in the contract with its associates. GE relies upon the exemption from disclosure set forth In the
Freedom of Information Act ("FOIA"). 5 USC Sec. 552(b)(4), and the Trade Secrets Act. 18 USC Sec. 1905, and
NRC regulations 10 CFR 9.17(a)(4). 2.790(a)(4), and 2.790(d)(1) for *trade secrets and commercial or financial
information obtained frcm a person and privileged or confidentiar (Exemption 4). The material for which
exemption from disclosure is here sought is a*l "corfidentlal commercial Information', and some portions also
qualify under the narrower definition of "trade secret', within the. meanings assigned to those terms for purposes
of FOIA Exemption 4 In, respectively. Critical Mass Energy Project V. Nuclear Regulatory Commission,
975F2d671 (DC Cir. 1992). and Public Citizen Health Research Group v. FDA. 704F2d128O (D0 Cir. 1983).

(4) Some examples of categories of information which fit Into the definition of proprietary information are:

a. Information that discloses a process. method, or apparatus. including supporthig data and
analyses, where prevention of Its use by GE's competitors without license from GE constitutes a competitive
economic advantage over other companies:

b. Infornation which, If used by a competitor, would reduce his expenditure of resources or
improve his competitive position in the design,manufacture. shipment. Installation, assurance of quality, or
licensing of a similar product:

c. information which reveals cost or price.Information. production capacities. budget levels, or
commercial strategies of GE, Its customers, or Its surppliers:

d. information which reveals aspects of past, present, or future Gi customer-funded
development plans and programs, of potential commercial value to GE;

e. information which discloses patentable subject matter for which It may be desirable to obtain
patent protection.

The information sought to be withhold Is conskiered to be proprietary for the reasons set forth in both
paragraphs (4)9., (4)b. and (4)d., above.

(5) . The information sought to be withhold is being submitted to NRC In confidence. The Information is of
a sort customarily held in confidence by GE and Its associates, and is in fact so held. The Information sought to
be withheld has, to the best of my knowledge and belief, consistently been held In confidence by GE and Its
associates, no public disclosure has boon made, and It is not available In public sources. All disclosures to third
paitles Including any required transmittals to NRC, have been made, or must be made, pursuant to regulatory
provisions or proprietary agreements which provide for maintenance of the Information in confidence. Its initial
designation as proprietary Information, and the subsequent steps taken to prevent its unauthorized disclosure,
are as set forth in paragraphs (8) and (7) following.

.(S) Initial approval of proprietary treatment of a document Is made by the manager of the component to-
whom the work was provided, the person most likely to be acquainted with the value and sensitivity of the.
information In relation to Industry knowledge. Access to such documents.within'GE is limited on a "need to
know basis.

Page 2
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(7) The procedure for approval of exdemal release of such a document typically requires review by the
staff manager, project manager, principal scientist or other equivalent authority, by the mmnager~of the cognizant
marketing function (or his delegate), and by the Legal Operation, for technical content, competitive effect, and
determination of the accuracy of the proprietary designation. Disclosures outside GE ame lmited to regulatory
bodies, customers, and potential customers, and their agents, suppliers, and: licensees, and others with a
legitimate need for the Information, and then only in accordance withappropriate regulatory provisions or
proprietary agreements.

(8) The information identified in pamrgraph (2), above, is clas•ified am ptopdotary because it would provide
other parties, Including competitors, with Information related to GE fuel designs, analysis results and potential
commercial offerings, which were developed'at a considerable expense to GE and its associates.

(9) Public disclosure.of the information sought to be withheld is likely to caue substantial harm to GE's
competitive position and foreclose or reduce the availability of profit.making opportunities. The Infonmation is
part of GE's comprehensive BWR technology base, and its commercial value extends beyond the original
dovelopment cost. The value of the technology base goes beyond the extensive physical database and
analytical methodology and includes development of the expertise to determine and apply the approWpate
evaluation process.

The research, development, engineering, and analytical costs comprise a substantial investment of
time and money by GE and its associates.

The precise value of the expertise to devise an test and evaluation process, and apply the Corect
analyticml methodology is difficult to quantify, but it clearly Is substantial.

GE's competitive advantage will be lost if its competitors are able to use the results of the GE
experience to normalize or verify their own process or if they are able to claim an equivaler.1 understanding by
demonstrating that they can arrive at the same or similar conclusions.

The value of this information to GE would be lost if the information were disclosed to the public.
Making such information available to competitors without their having been required to undertake a similar
expenditure of resources would unfairly pn;vide competitors with a windfall, and deprive GE of the opportunity to
exercise its competitive advantage to seek an adequate return on 3ts large Investment in developing these very
valuable analytical tools.

STATE OF CALIFORNIA
as:

COUNTY OF SANTA CLARA )

George B. Stramback. being duly swom, deposes and says:

Th*t he has read the foregoing affidavit and the matters stated therein are true and correct to the best of his
knowledge, information, and belief.

Executed at San Jose, California. this " day of 1995.

" ":' ~G'orga B. Stramback - '"

General Electric Company .

Page3 : '
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Subsctibed and sworn before me this - day of_ ___ __195.

Notary Public, State of. Calltomia

Page 4
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GE Nuclear Energy

J. E. Quinn, Projects Manager
LMR and SBWR Programs

General Electric Company
175 CurtnerAvenue, M/C 165 San Jose, CA 95125-1014
408 925-1005 (phone) 408 925-3991 (facsimile)

July 20, 1995 MFN 099-95
Docket STN 52-004

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

Attention: Theodore E. Quay, Director
Standardization Project Directorate

Subject: SBWR - Withdrawal of GE GIRAFFE Audit Report & Associated Affidavit

Reference: 1. Letter from Dino Scaletti (NRC) to Mr. J. E. Quinn (GE), Request For Withholding
Information From Public Disclosure, General Electric (GE) "Audit Report ARP 95-1
Quality Assurance Audit of Simplified Boiling Water Reactor (SBWR) GIRAFFE Test
Program by Service and Projects Quality January 24 through 26", dated July 6, 1995.

2. Letter MFN 036-95 from J. E. Quinn (GE) to R. W. Borchardt (NRC), GE GIRAFFE
Audit Report, dated March 1, 1995.

In response to the NRC's Reference 1 letter, GE formally requests the withdrawal of the proprietary
version of the GIRAFFE Audit Report and its associated affidavit. This material was transmitted to the
NRC in Reference 2. Please return these documents to GE.

The proprietary version of the GIRAFFE Audit Report will be available for NRC review in GE's San Jose
California offices.

Sincerely,

James E. Quinn

cc: P. A. Boehnert
I. Catton
S. Q. Ninh
J. H. Wilson
D. Scaletti

(NRC/ACRS)
(ACRS)
(NRC)
(NRC)
(NRC)

(2 paper copies plus E-Mail)
(1 paper copy plus E-Mail)
(2 paper copies plus E-Mail)
(1 paper copy. plus E-Mail)
(1 paper copy. plus E-Mail)



GE Nuclear Energy

MFN 099-95

bcc: (E-Mail except as noted)
N. E. Barclay
J. A. Beard
P. F. Billig
R. H. Buchholz
T. Cook (Do
J. D. Duncan
A. Ehlers
R. T. Fernandez (EP
J. R. Fitch
J. E. Leatherman
J. E. Quinn
T. J. Mulford (EP
P. E. Novak
F. A. Ross (Dc
K. T. Schaefer
B. Shiralkar
R. Srinivasan (EP
J. E. Torbeck
GE Master File MIC 747
SBWR Project File

9E) (2 paper copies plus E-Mail)

RI)

RI) (2 paper copies plus E-Mail)
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RI)

(1 paper copy plus E-Mail)
(1 paper copy plus E-Mail)
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UNnW STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. D 6.OO-.

July 6, 1995

Mr. James E. Quinn, Projects Manager J4 No..
LMR and SBWR Programs
General Electric Nuclear Energy
San Jose, California 95125

SUBJECT: REQUEST FOR WITHHOLDING INFORMATION FROM PUBLIC DISCLOSURE, GENERAL
ELECTRIC (GE) AUDIT REPORT NO. ARP 95-1 "QUALITY ASSURANCE AUDIT OF
SBWR GIRAFFE TEST PROGRAM" BY SERVICE AND PROJECTS QUALITY JANU-
ARY 24 THROUGH 26, 1995

Dear Mr. Quinn:

By your letter dated March 1, 1995, you submitted the subject GE GIRAFFE Audit
Report approved February 22, 1995, and requested that it be withheld from;
public disclosure. This request was made in accordance with 10 CFR 2.790 and
is supported by affidavit dated March 8, 1995, executed by David Robare which
claims that the information "...is classified as proprietary because it would
provide other parties, including competitors, with information related to
validation of GE proprietary design and analysis computer codes which were
developed at a considerable expense to General Electric." In addition, the
affidavit identifies the following reasons for maintaining the information as
proprietary:

1. Information which, if used by a competitor, would reduce his expenditures
of resources or improve his competitive position in the design, manufac-
ture, shipment, installation, assurance of quality, cr licensing of a
similar product.

2. Information which reveals aspects of past, present, or future GE customer-
funded development plans and programs, of potential coffmnercial value to
GE.

The GE request for a proprietary determination extends to essentially the
entire audit report as indicated by the side bar markings. We have reviewed
the request and determined that the affidavit has provided an insufficient
basis for withholding the document from public disclosure. The staff has
concluded that disclosure to the public of the portions of the document that
you identified as proprietary would not provide a competitor with meaningful
information that would reduce his expenditures or improve his competitive
position. The report does not disclose processes or data relative to design
and analysis computer codes, nor does it reveal meaningful information related
to past, present, or'future customer-funded development plans and programs.
Therefore, we have concluded that no portion of the document is proprietary.

Ilion imp
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Mr. James E. Quinn -2-

Due to our determination, we intend to place the subject document in the NRC
Public Document Room in 30 days from the date of this letter. If you wish:to
withdraw thts document you may do so within the 30 day time period, pursuant.,.
to 10 CFR Section 2.790..

Sincerely,

Dino C. Scaletti, Project Manager
Standardizatton..Project Directorate

S' "Associate Directorate for Advanced Reactors
and License Renewal

'Office of'Nuclear Reactor Regulation

-nnA.. "nnelraq" lU&n

cc: See next page
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Mr. James E. Quinn
GE Nuclear Energy

cc: Mr. John E. Leatherman,ýManager.,
SBWR Design Certification
GE Nuclear Energy
175 Curtner Avenue, MC-781
San Jose, CA 95125

Mr. Steven-A. Hucik
GE Nuclear Energy
175 Curtner Avenue, MC-780
San Jose, CA 95125

," Docket No. 52-004

S- HMr. Richard W. Burke, Sr., Manager
BWR.Design Certification
Electric Power Research Institute

• "3412 Xillview Avenue
PaloAlto, CA 94304-1395

-Mr. Laurence S. Gifford
- GE Nuclear Energy

1299 Pennsylvania Avenue, N.W.
- Suite 1100

Washington, DC 20004

Enclosure to be distributed-to thelfollowingoaddressees after the result of the
proprietary evaluation is received from Simplified'Boiling Water Reactor:

Mr. Brian McIntyre
Westinghouse Electric Corporation
Energy Systems Business Unit
Box 355
Pittsburgh, PA 15222

Director, Criteria'& Standards Divisi
Office of Radiation Programs
U.S. Environmental Protection Agency
401 M Street, S.W.
Washington, DC 20460

Mr. Sterling Franks
U.S. Department of Energy
NE-42
Washington, DC 20585

Mr. Frank A. Ross
on Program Manager, ALWR

Office of LWR Safety & Technology
U.S. Department of Energy
NE-42
19901 Germantown Road
Germantown, MD 20874
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UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D.C. 205554=O

*January 13, 1995

Mr. Patrick W. Marriott, Manager Rp;Aj Ald
Advanced Plant Technologies '
GE Nuclear Energy
175 Curtner Avenue
San Jose, California 95125

Dear Mr. Marriott:

SUBJECT: CONFIRMATION OF THE NUCLEAR REGULATORY COMMISSION (NRC) ACTIVITIES
REGARDING GE NUCLEAR ENERGY (GE) SIMPLIFIED BOILING WATER REACTOR
(SBWR) TESTING ACTIVITIES AT THE TOSHIBA NUCLEAR ENGINEERING LABORA-
TORY

The Office of Nuclear Reactor Regulation staff will be conducting an inspec-
tion of the GIRAFFE test program at the Toshiba Nuclear Engineering Laboratory
in Kawasaki City, Japan on February 23 through March 1, 1995. The inspection
team will tentatively consist of Messrs. Richard McIntyre, John Kudrick,
Larry Campbell, Mike Snodderly, Son Ninh, and one or two additional people
from the Office of Nuclear Regulatory Research. Son Ninh discussed the dates
of the inspection with Mr. John Leatherman of your staff on January 5, 1995.
We will let you know the final makeup of the team as soon as it has been
settled.

The inspection will involve the observation of test activities and the review
of the quality assurance (QA) program and controls implemented during the
design, procurement, construction, and testing associated with GIRAFFE Test
Specification No. 25A5677. The adequacy of QA controls exercised during these
activi':ies is important to the staff since GE is using data from these tests
to qua'ify the TRACG code for SBWR safety analysis applications.

The cooperation of your staff in notifying Toshiba of our plans and in
providing the support needed to complete the inspection is appreciated.
Should you have any questions concerning this inspection, please contact
either Mr. McIntyre, at (301) 504-3215, or Mr. Son Ninh, at (301) 504-1125.

Sincerely,

b

R. W. Borchardt, Director
Standardization Project Directorate
Associate Directorate for Advanced Reactors

and License Renewal
Office of Nuclear Reactor Regulation

Docket Nos. 52-004 and 99900403

cc: See next page
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Mr. Patrick W. Marriott
GE Nuclear Energy

cc: Mr. Laurence S. Gifford
GE Nuclear Energy
1299 Pennsylvania Avenue, N.W.
Suite 1100
Washington, D.C. 20004

Director, Criteria & Standards Division
Office of Radiation Programs
U.S. Environmental Protection Agency
401 K Street, S.W.
Washington, D.C. 20460

Mr. Sterling Franks
U.S. Oepartmont of Energy
NE-42
Washington, D.C. 20585

Mr. John E. Leatherman, Manager
SBWR Design Certification
GE Nuclear Energy
175 Curtner Avenue, MC-781
San Jose, California 95125

Mr. Steven A. Hucik
GE Nuclear Energy
175 Curtner Avenue, MC-780
San Jose, California 95125

Mr. Frank A. Ross
Program Manager, ALWR
Office of LWR Safety & Technology
U.S. Department of Energy
NE-42
19901 Germantown Road
Germantown, Maryland 20874

Mr. Victor G. Snell, Director
Safety and Licensing
AECL Technologies
9210 Corporate Boulevard
Suite 410
Rockville, Maryland 20850

Mr. Richard W. Burke, Sr., Manager
BWR Design Certification
Electric Power Research Institute
3412 Hillview Avenue
Palo Alto, California 94304-1395

Docket No. 52-004

Mr. Brian McIntyre
Westinghouse Electric Corporation
Energy Systems Business Unit
Box 355
Pittsburgh, Pennsylvania 15222
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

0WASHIfNGTON, D.C. 2DOa-= ow

September 25, 1995:

Mr. James E. Quinn, Projects Manager
LMR and SBWR Programs
GE Nuclear Energy
175 Curtner Avenue. H/C 165
San Jose, CA 95125

SUBJECT: NRC INSPECTION REPORT NO. 99900404/95-02

Dear Mr. Quinn:

This letter addresses the inspections at the gravity Driven Integral Eull-
Height Test for Passive Heat Removal (GIRAFFE) Test Program at the Toshiba
Nuclear Engineering Laboratory in Kawasaki City, Japan, and at the Societa'
Informazioni Esperienze Termoidrauliche (SIET S.p.A.) Eerformance Analysis and
Jesting of &eat Removal System (PANTHERS) Test Facility in Piacenza, Italy,
conducted by Richard P. McIntyre of the Nuclear Regulatory Commission's
(NRC's) Special Inspection Branch, Juan D. Peralta of the Quality Assurance
and Maintenance Branch, John A. Kudrick, Michael R. Snodderly and Andrzej
Drozd of the Containment Systems and Severe Accident Branch, Alan E. Levin of
the Reactor Systems Branch, and Son Q. Ninh and James H. Wilson of the
Standardization Project Directorate. The inspection at GIRAFFE was conducted
June 8 through 14, 1995, and the inspection at PANTHERS was conducted July 19
through 21, 1995. The details of the inspections were discussed with
management at each test facility and with members of your staff present during
the inspection and at the exit meetings on June 14, 1995, at GIRAFFE and on
July 21, 1995, at PANTHERS.

The purpose of the inspections was to determine if testing activities
performed at the GIRAFFE and PANTHERS facilities to support design
certification of the GE Nuclear Energy (GE-NE) simplified boiling water
reactor (SBWR) design were conducted under the appropriate provisions of
NEDO-11209-04A, "GE Nuclear Energy Quality Assurance Program Description.*
Revision 8,. the most recent revision that has been approved by the NRC. The
pertinent provisions of NEDO-11209-04A were implemented at GIRAFFE by
TOGE110-T01 (AS 50128-E), *GIRAFFE Quality Assurance Plan (TOGEIIO Test
Programs)," Revision 1 (December 1994), and at SIET PANTHERS by "Quality Plan
Relative to Nuclear Area Orders,w Revision 2.

Areas examined during the NRC inspections and our findings are discussed in
the enclosed inspection report. The inspections consisted of an examination
of procedures and representative records, interviews with personnel, and
observations by the inspectors.

The results of the Inspection indicate that GE-NE, in general, was adequately
implementing the SBWR Project quality assurance program at GIRAFFE and at SIET
PANTHERS and no nonconformances were identified. :However, an Unresolved Item
concerning the appropriateness of GE-NE's acceptance of design services,
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Including related hardware, provided by ANSALDO to the PANTHERS test facility,
was identified during the inspection.

ANSALDO, under contract to GE-NE, designed, fabricated and supplied both
Passive Containment Cooling System (PCCS) and Isolation Condenser (IC) syttem
prototypic heat exchangers installed in the PANTHERS facility for design
certification testing. However, basedion conversations with GE-NE during the
inspection, it appears that GE-NE did not perform an audit of ANSALDO's
facilities for placemnt on their Approved Suppliers List to ensure that
design and fabrication activities had been adequately conducted under a
suitable quality assurance program.

The response requested by this letter is not subject to the clearance
procedures of the Office of Management and Budget as required by the Paperwork
Reduction Act of 1980, Public Law No. 96-51).

In accordance with 10 CFR Part 2.790 of the NRC's "Rules of Practice," a copy
of this letter and its enclosures will be placed in the NRC's Public Document
Room.

Should you have any questions concerning this inspection, we will be pleased
to discuss them with you.

Sincerely,

Roqb r t N.Gao
Special Inspection Branch
Division of Inspection and Support Programs
Office of Nuclear Reactor Regulation

Docket No.: 52-004

Enclosure: Inspection Report No. 99900404/95-02

cc w/encls: See Next Page



SOM

t

GE Nuclear Energy Docket No. 52-004

cc: Mr. Rob Wallace
GE Nuclear Energy
1299 Pennsylvania Avenue, N.W.
Suite 1100
Washington, DC 20004

Mr. Brian McIntyre
Westinghouse Electric Corporation
Energy Systems Business Unit
Box 355
Pittsburgh, PA 15222

Director, Criteria & Standards Division
Office of Radiation Programs
U.S. Environmental Protection Agency
401 M Street, S.W.
Washington, DC 20460

Mr. Sterling Franks
U.S. Department of Energy
NE-42
Washington, DC 20585

Mr. John E. Leatherman, Manager
SBWR Design Certification
GE Nuclear Energy
175 Curtner Avenue, MC-781
San Jose, CA 95125

Mr. Steven A. Hucik
GE Nuclear Energy
175 Curtner Avenue, MC-780
San Jose, CA 95125

Mr. Frank A. Ross
Program Manager, ALWR
Office of LWR Safety & Technology
U.S. Department of Energy
NE-42
19901 Germantown Road
Germantown, ND 20874

Mr. Tom J. Mulford, Manager
SBWR Design Certification
Electric Power Research Institute
3442 Hillview Avenue
Palo Alto, CA 94304-1395

I I



ORGANIZATION: GE Nuclear Energy
San Jose, Czlifornia

REPORT NO.: 99900404/95-02

CORRESPONDENCE Mr. James E. Quinn, Projects Manager
ADDRESS: LMR and SBWR Programs

GE Nuclear Energy
175 Curtner Avenue
San Jose, California 95125

ORGANIZATIONAL Mr. Kenneth W. Brayman, Manager
CONTACT: Quality Assurance Systems

(408) 925-6587

NUCLEAR INDUSTRY GE Nuclear Energy (GE-NE) is engaged in the supply of
ACTIVITY: advanced boiling water reactor designs to utilities.

GE-NE also furnishes engineering services, nuclear
replacement parts, and dedication services for
commercial grade electrical and mechanical equipment.

INSPECTIONS June 8 through 14, 1995, at Toshiba's GIRAFFE, and
CONDUCTED: July 19 through 21, 1995, at SIET PANTHERS.

TEAM LEADER: -OFII!4(te
Richard P. McIhtyre Date
Vendor Inspection Section (VIS)
Special Inspection Branch (PSIB)

OTHER INSPECTORS: Juan D. Peralta, HQMB
John A. Kudrick, SCSB (GIRAFFE only)
Michael R. Snodderly, SCS8 (GIRAFFE only)
Andrzej Drozd, SCSB (SIET PANTHERS only)
Alan E. Levin, SRXB (SIET PANTHERS only)
Son Q. Ninh, PDST (GIRAFFE only)
James H. Wilson, PnT (SIET PANTHERS only)

REVIEWED:
Gr C ijt-ýactio hief, VIS Dat7

APPROVED: _ __W y
Robert M. Gallo, ChieT _PS15 Date

INSPECTION BASES: 10 CFR Part 50, Appendix B and 10 CFR Part 21

INSPECTION SCOPE: To determine if activities performed to support the
design of the SBWR and, specifically, testing
activities performed at the GIRAFFE Test Facility at
the Toshiba Nuclear Engineering Laboratory in Kawasaki
City, Japan, and at the Societa' Informazioni
Esperienze Termoidrauliche (SIET S.p.A.) PANTHERS Test
Facility in Piacenza, Italy, were conducted under the
appropriate provisions of NEDO 11209-04A, Revision 8,
the most recent GE-NE Quality Assurance Program
Description that has been approved by the NRC.

PLANT SITE
APPLICABILITY: None

Enclosure 1
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1 INSPECTION SUMMARY

1.1 Unresolved Ite

0 Unresolved Item 99900404/95-02-01 was identified and is discussed in
Section 3.7.2 of this report.

2 STATUS OF PREVIOUS INSPECTION FINDINGS

No previous inspections have been conducted at these test facilities.

3 INSPECTION FINDINGS AND OTHER COMMENTS

3.1 GE-NE SBWROuality Assurance Proram

Chapter 17 of the SBWR standard safety analysis report (SSAR) describes the
GE-NE quality assurance (QA) program for the design phase of the SBWR program.
The OA program is identified as Nuclear Energy Business Operations Quality
Assurance Program Description", NEDO-112OD-O4A, Revision 8, the latest
revision approved by the NRC. NEDO-11209-04A applies to all GE-NE activities
affecting quality of items and services supplied to nuclear power plants and
establishes GE-NE's compliance with the provisions of Appendix 8 to 10 CFR 50.

NEDG-31831, "SBWR Design and Certification Program Quality Assurance Plan,"
dated May 1990, was developed by GE-NE to fulfill the QA requirements of the
SBWR reactor design and certification program. NEDG-31831 meets the
requirements of ANSI/NQA-1-1983 and its NQA-la-1983 addenda as endorsed by the
NRC in Regulatory Guide 1.28, Revision 3. Additionally, NEDG-31831 provides
that design and testing work performed by international technical associates
will be performed to their internal QA programs acceptable to the regulatory
authorities of their respective countries as evaluated by GE-NE for compliance
with the provisions of NQA-1-1983.

3.1.1 GIRAFFE

In its September 26, 1994 response (MFN 113-94) to RAI 900.67, GE-NE stated
that GIRAFFE/Helium tests to be performed by Toshiba in support of SBWR design
certification would be conducted in accordance with Japanese National Standard
JEAG 4101-1990, "Guide for Quality Assurance of Nuclear Power Plants.' GE-NE
also stated that JEAG 4101-1990 meets the intent of Appendix B to 10 CFR 50
and American National Standards Institute/American Society of Mechanical
Engineers (ANSI/ASME) NQA-1-1983. Subsequently, in an attachment to a letter
dated April 27, 1995 GE-NE provided a description of the Toshiba QA plan,
TOGEIIO-TOI (AS 50128-E), *GIRAFFE Quality Assurance Plan (TOGEIO Test
Programs)", Revision 1 (December 1994), which would govern the PCCS heat
removal test program using the GIRAFFE facility.

TOGEIIO-TO0 summarizes the Toshiba GIRAFFE test QA plan which implements the
applicable provisions of JEAG 4101-1990, and those in the following Toshiba
documents: (1) Toshiba Energy Systems Group (ESG) Standard Code No. 4401
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(1991), 'Quality Assurance Fundamental Code", (2) 4401-1, "Nuclear Quality
Manual,* Revision 0, and (3) AS-50092, "Quality Assurance Program For
Simplified Boiling Water Reactor,' Revision 1.

During a January, 1995, audit GE-NE identified several deficiencies associated
with Toshiba's implementation of the QA program governing SOVR GIRAFFE
Testing. These deficiencies, including recomended actions, were-documented
in five Corrective Action Requests (CARs) in GE-NE Audit Report No. ARP 95-1,
"Quality Assurance Audit of SBWR GIRAFFE Test Program by Services & Projects
Quality - January 24-26, 1995,0 dated February 22, 1995.

During the Inspection, the team assessed the extent and effectiveness of the
corrective actions taken by GE-RE/Toshiba to resolve the QA issues identified
by GE-NE in Audit Report No. ARP 95-1 and reviewed the applicable procedures
that govern the implementation of the Toshiba QA program at the GIRAFFE test
facility. Specifically, the team evaluated the effectiveness of the QA
program and controls, as described above, in governing the implementation of
Toshiba/GE-NE activities related to the overall GIRAFFE test program,
including the soundness of the data obtained during PCCS tosting. The team
concluded that Toshiba, in conjunction with GE-NE, had taken adequate
corrective measures to resolve the audit findings and achieve a satisfactory
level of compliance with the applicable NQA-l provisions. Also, based on
reviews of documentation in the GIRAFFE Design Record File (DRF), the team
confirmed that the GIRAFFE QA program set forth in TOGEllO-T01, in conjunction
with the pertinent criteria in JEAG 4101-1990 and AS-50092, provided
sufficient evidence of QA implementation at a level appropriate to Design
Certification testing. Although no QA-related nonconformances were
identified, the team made several technical observations related to potential
inadequacies in testing methods, objectives and/or acceptance criteria. These
observations are discussed below.

3.1.2 SIET PANTHERS

In a September 8, 1994, letter to the NRC, GE-NE transmitted a copy of SIET
Document No. 00006-QQ-92, OQuality Plan Relative to Nuclear Area Orders,'
Revision 2, which would govern the performance of separate-effects tests on
the full-size heat exchangers in the SBWR IC System and in the PCCS at SIET's
PANTHERS test facility. SIET currently holds accreditation from the Italian
national registration body, Sistema Nazionale per L'Accreditamento di
Laboratori (SINAL), as a technically competent laboratory in relation to its
compliance to the pertinent Italian and European standards.

00006-QQ-92 was developed by SIET to fulfill the requirements of the American
Society of Mechanical Engineers (ASIE) NQA-1-1993 and of the International
Atomic Energy Agency (IAEA) Document No. 50-C-QA, Revision 1, in conjunction
with the applicable provisions of Document No. 00001-QQ, ISIET Quality
Manual,' as they pertain to work orders in the nuclear area.

In February, 1995, GE-NE conducted a quality assurance audit to examine the
effectiveness of the SIET's QA program,.as delineated in the quality plan
documents, for implementing the requirements of NEDG-31831 at the PANTHERS
test facility. Test Specification 23A6999, *Isolation Condenser & Passive

-3-



Containment Condenser Test Requirements,* Revision 4, provides that testing be
conducted in accordance with the requirements of NEDG-31831.

GE-NE identified deficiencies associated with SIET's implementation of the QA
program governing SUWR PANTHERS testirtg. These deficiencies, including
recommended actions, were documented in two Corrective Action Requests (CARs)
in GE-NE Audit Report No. ARP 95-3, 'Quality Assurance Audit of SBWdR PANTHERS
Test Program by Services & Projects Quality - February 6-8, 1995,0 dated
March 10, 1995.

During the inspection, the team reviewed DRF documentation which summarized
the status of the resolution of the audit open items. These documents
provided a detailed account of the findings and the extent and effectiveness
of the corrective actions taken by GE-NE/SIET to resolve them. These
documents also addressed the closure of recommendations which had remained
open from an April 1994 readiness assessment, conducted by GE-NE, EPRI, and
DOE, the results of which had been documented in OPANTHERS-PCC Readiness
Assessment Report," dated April 29, 1994.

Based on the review of QA-related documents found in the PANTHERS DRF,
including: (1) 00006-QQ-92, (2) the Contract/Agreement between ENEL S.p.A.,
Ente Nazionale Energie e Ambiente (ENEA), ANSALDO S.p.A., and GE-NE, (3) GE-NE
facsimile dated July 18, 1995 on "Status of CARS and Recommendations from QA
Audit," and (4) pertinent QA implementing procedures, the team concluded that
activities performed to support design certification testing at the SIET
PANTHERS facility were being conducted in accordance with the appropriate
provisions of NQA-1-1983.

During the inspection exit meeting, however, the team questioned GE-NE/SIET
related to the final configuration of the PANTHERS DRF (discussed in Section
3.4.2.1 below) and on certain NQA-1 Basic Requirements which had not been
specifically addressed in the 00006-QQ-92 document.

Although not evident in the implementation of its QA program, the team noted
that SIET's 00006-QQ-92 did not specifically address NQA-1 Basic Requirements
3, 'Design Control," 4, 'Procurement Document Control,' and 8, "Identification
and Control of Items." The team requested that SIET review its position on
the bases of the exclusion from the QA program and that SIET review 00006-QQ-
92 to ensure a level of compliance in these areas commensurate with actual
SIET activities in design certification testing in the nuclear area.

3.2 Test I ontrol

3.2.1 GIRAFFE

The GIRAFFE heat removal performance tests are controlled by Toshiba's
TOGE11O-T07, 'GIRAFFE Heat Removal Performance Tests - Test Plan and
Procedure" (TP&P), Revision 2. The GIRAFFE TP&P was developed as required by,
and in accordance with, Toshiba's TOGEllO-TO1, *GIRAFFE Quality Assurance
Plan," Revision 1, and GE-NE's, Document Number 25A5677, "GIRAFFE Helium Test
Specification,' Revision 1. The team reviewed the GIRAFFE TP&P which will be
used to conduct the heat and pressure loss measurement tests, helium leak
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tests, shakedown tests, helium tests H-1 through H-4 and tie-back tests T-I
and T-2. The team confirmed that test objectives, quality assurance
requirements, facility description and control, data acquisition and analysis,
initial conditions, prerequisites. lnstructions, acceptance criteria, and post
test activities for the conduct of the tests were included in the TP&P. The
test procedures used for the testing were found to be acceptable.

3.2.1.1 Witness of Matrix Test H-3

One objective of the inspection team was to verify that tests are performed in
accordance with written test procedures. The team had planned to witness
Matrix Test H-3 on June 13, 1995. However, the test was postponed due to
rain, as the excessive heat loss from the facility during rain'prevents
obtaining meaningful data. Toshiba agreed to conduct a H-3 demonstration test
that the team could witness even though the data would not meet their
acceptance criteria.

The team observed the H-3 demonstration test which was conducted in accordance
with its TP&P. The inspection team witnessed that the specified test
parameters and initial conditions had been properly established. The team
also witnessed a demonstration, by GE-NE's sub-contractor Kokan-Keisoku, of
how non-condensable gas measurements would be taken and measured. Non-
condensable gas measurement is governed by a separate procedure, titled,
"GIRAFFE Non-Condensable Gas Measurements,' DRF No. T]S-0013, Revision 3,
dated Nay 30, 1995, which was approved by GE-NE and Kokan-Keisoku. The
observed activities confirmed the use of appropriate test control measures.

3.2.1.2 GIRAFFE Test Results

The team reviewed the preliminary test results for H-I, H-2 and an aborted H-3
test. Several observations resulted from this review. The most notable was
the lack of drywell to wetwell vacuum breaker actuation. After reviewing the
test matrix, the team believes that one of the more important aspects of the
test is the investigation of the facility's behavior when lighter than air
non-condensables are reintroduced into the drywell. For the SBWR, vacuum
breaker actuation will occur immediately after the core is initially quenched
and steaming stops.

The tests conducted thus far appear to have inadequately modeled this aspect
of the test matrix and as they focused primarily on the pressure response of
the drywell. The apparent inadequate modeling is of concern because the
team's understanding was that the main objective of these tests was to
investigate the integral impact of lighter than air non-condensables on the
PCCS. An important aspect of this impact is the reintroduction of helium into
the drywell and whether or not the helium will accumulate in the upper regions
of the PCCS. Therefore, the tests should demonstrate whether or not the PCCS
will return smoothly to steady state operation. In the team's opinion, this
aspect of the operation cannot ba demonstrated without actuation of the vacuum
breaker.

GE-NE's position is that the reintroduction of lighter than air non-
condensables to the drywell is adequately modeled by the initial conditions of
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the test. In other words, the maximum amount of helium that can be introduced
into the PCCS will be established at the beginning of the test. Nevertheless,
the team still believes that the issue of adequate modeling of vacuum breaker
actuation should be addressed.in GE-HE's data evaluation report. As the staff
believes that the concern warrants further evaluation by GE-NE, a request for
additional information (RAI) will be forwarded to GE-NE and resolution of this
issue will be pursued by the staff accordingly.

3.2.1.3 GIRAFFE Power Scaling

Until the team arrived on site, the available documentation indicated that
reactor pressure vessel (RPV) bundle power was scaled to the surface area of
the PCC tubes. The ratio of SBWR's PCC tube's surface area to that of
GIRAFFE's is 690. This means that GIRAFFE is powered at 1/690th of the SBWR's
rated power. In response to a specific question on the scaling ratio, GE-NE
stated that for the H series tests the RPV bundle power would be based on the
ratio of the vessels' volume rather than the surface area of the PCC tubes.
The GIRAFFE volumes have been scaled to 1/400th of SBWR's.

GE-NE further indicated that the change had occurred within a week of the
team's inspection. Changing the scale from 1/690 to 1/400 dramatically
affects RPV bundle power level by changing it from 41 kW to 66 kW. While the
increase in power will lead to more conservative results, a change of this
magnitude at such a late stage raises questions regarding test planning.

The team believes that two conclusions can be drawn from this change. First,
the scaling analysis, referenced in NEDO-32391, *SBWR Test and Analysis
Program Description,' Revision B, does not address the PCCS. It is due to
this scaling omission that such a fundamental consideration was not revealed
until June 1995. Second, this situation illustrates that a thorough
understanding of the phenomena is required to properly evaluate the test
results. Performing a scaling analysis based either on the surface area of
the PCC tubes or on the volume of the vessels appears to have merit. However,
both cannot be correct.

To better understand the issue, the team reviewed a letter from Toshiba to
GE-NE dated May 31, 1995, on the GIRAFFE RPV bundle power. The letter
indicated why vessel volume rather than PCC heat transfer area should be used
as the scaling base. The conclusion reached by Toshiba, and now supported by
GE-NE, indicates that the scale should be based not only on surface area but
also on the volume ratios:and total.gas mass. Toshiba indicated that the
final scale factor should be the smallest value resulting from the above
parameters. In the case of GIRAFFE, this results in a ratio of 1/400 rather
than 1/690.

GE-NE representatives indicated that the proper scale will be confirmed by a
comparison of the test results from the various scaled tests of GIRAFFE,
PANDA, and PANTHERS. The team believes that it is inappropriate to rely on a
comparison of test results to prove or disprove such an important paramter
and a more systematic approach Is necessary.

-6-
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Additionally, there was another parameter that the team also believes is as
important as the ones mentioned above. This parameter is the rate of gas
transfer between the drywell and the PCC. Unfortunately, this also requires
accurate simulation of the drywall internals. This has not been accoaplished
by any of the system test facilities. Therefore, absent a scaling analysis,
this factor must be considered as an uncertainty contributor.

The team discussed the need for GE-NE to address this issue. In a future
revision to NEDO-32391, should consider expandirl the scaling analysis to
include the PCC so that scaled dimensions may be better understood and an
uncertainty band assigned to the gas flow rate between the drywall and PCC.
In the interim, GE-NE was requested to determine the impact of using a scaling
ratio greater than or less than the selected value of 400 on the evaluation of
the results to obtain a better understanding of the significance of the issue.
The possibility exists that the design is robust enough and the net effect
would thus be negligible. Finally, the comparison of the various scaled tests
would then support the findings of the above approaches. The team believes
that the concern warrants further evaluation by GE-NE. A request for
additional information (RAI) will be forwarded to GE-NE and resolution of this
issue will be pursued by the staff accordingly.

3.2.1.4 GIRAFFE Heat Loss to the Environment

The team reviewed how heat loss from the facility's major components was
determined. GIRAFFE iz an outdoor facility and to minimize heat loss
electrical heaters, hereafter referred to as microheaters, have been installed
on all the major components except the RPV. These microheaters, utich are
wire strips wrapped around the insulation of the suppression chamber (SC),
drywell and the gravity driven core cooling system (GDCS) vessels,
significantly reduce the thermal gradient across the vessel wall thereby
reducing the amount of internal energy lost to the environment. The
microheater power levels were reverified during a shakedown test (to
recalibrate the facility) and were selected to avoid superheated conditions.

The shakedown test determined the power level to be used, during the H series
of testing, by filling and heating the RPV with pure steam to a saturation
temperature corresponding to the maximum pressure expected during testing.
The RPV bundle heaters were then adjusted until steady state conditions were
achieved. This required a power level of 8 kW and thereby established the
heat loss of the RPV.

The drywell was then filled with steam and connected to the steam filled RPV.
With the microheaters set at predetermined power levels, the RPV bundle power
was adjusted until steady state conditions were reached. A drywell heat
balance was achieved when an additional 12 kW were supplied to the RPV bundle
heater, 8 kW were supplied to the drywell microheaters, and.1 kW to the line
connecting the RPV and the drywell.

The GDCS was then added to the configuration using the same process. The GDCS
heat loss was found to be 7.7 kW. Summing the heat losses from these three
major vessels yielded a total heat loss of 36.7 kW. It should be noted that
the microheater power was maintained constant during this test. Originally,
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power to the microheaters was to be controlled by maintaining a near zero
differential temperature across the vessel. However, this approach was not
successful and actually produced some degree of superheat inside the vessel.
As a result, constant heater power is now supplied to both the drywell and
GDCS micruheaters.

This shakedown test procedure was varied for the suppression chamber. For the
other vessels, the thermal conditions are near constant and substantially
above ambient conditions. The suppression chamber, however, is only slightly
above ambient. As a result, a small change in ambient temperature has a
relatively greater effect on the heat loss-from the suppression pool.

The heat loss was determined for two different pressure/temperature conditions
to establish an approximate beat-loss curve. During a performance test, the
microheater power was initially set at a value from the heat-loss curve.
However, microheater power was reduced to compensate for a gradual rise in SC
pressure after PCCS venting to the SC had occurred. Microheater power was
reduced enough to maintain a constant SC temperature. -During Initial PCCS
venting, the SC pressure was allowed to increase due to the addition of non-
condensables with no change in heater power but this transfer of mass and
energy from the drywell to the SC along with the initial microheater power
setting resulted in a gradual pressure rise in the SC. This gradual rise in
SC pressure is considered nonprototypic by GE-NE. The team is concerned that
the conspicuous lack of vacuum breaker cycling during the H2 test may have
been an anomaly in the experiment caused by the effect of the microheaters on
the pressure in the SC.

During the inspection, GE-NE committed to providing a basis for microheater
adjustment in the SC. Since the team believes the concern warrants further
evaluation by GE-NE, a request for additional information (RAI) will be
forwarded to GE-NE and resolution of this issue will be pursued by the staff
accordingly.

3.2.2 SIET PANTHERS

The team reviewed test control-related aspects of the SBWR PANTHERS test
program. Most of the material reviewed was from the PANTHERS PCCS tests,
which used a prototypic, full-scale PCCS heat exchanger, with the objective of
acquiring thermal-hydraulic performance data to confirm the applicability of
heat transfer models developed from single-tube condensation experiments, and
for validation of computer models for SBVR accident and transient analyses.
PANTHERS PCCS testing was completed in late 1994. A small amount of
information was also reviewed from the PANTHERS IC test program, which had
Just begun its shakedown phase of testing. Documentation reviewed included
test procedures, test logs, test checklists, and test results as reflected by
selected data and Apparent Test Results reports.

The test procedures were well organized and documented. There was evidence of
test procedure modifications, which had occurred after the beginning of
testing, that required minor P&ID modifications. Each revision was checked by
at least two individuals. The tests were Identified according to which P&IO
version they were performed on. There were instances of particular P&ID
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modifications that were not reflected in the test procedures. A review of
these cases indicated that the modifications were minor enough to not justify
the issuance of a new revision of the test procedures.

Any deviations from the test procedures were Identified and listed in a
Deviations Log with a clear explanation of the nature of the deviation and
undertaken corrective action. The deviations included a pump failure (SLP-09,
the test was repeated), a few instances of short Data Acquisition System (OAS)
failure to record data (no effect on steady state recording) and software
errors in calculating derived parameters (no effect on recorded data). In one
instance the steam flow rate was incorrectly measured, but the correct value
was calculated from other measured parameters, thus there was no need to
repeat the test.

In general, implementation in the area of test control was satisfactory and it:
appeared that a complete record of facility and test operations had been kept.
Checklists for the tests reviewed were properly signed off, verifying that the
test procedures were followed. The team did note that changes in some test
procedures were made by letter from ENEA's Responsible Test Engineer to SIET's
facility operations personnel. In some cases, the specified changes were
entered by hand on the procedures and checklists, and signed during test
operations; a copy of the letter was also appended to the checklists in the
DRF. However, the team also found cases in which the requisite changes had
not been entered, nor was there a copy of the letter in evidence. These cases
were discussed with SIET and ENEA personnel, who asserted that the changes to
the procedures, as indicated in the letter, were in fact implemented.

Aside from the above-noted minor deficiencies, test records were in acceptable
condition. Apparent Test Results reports also served to document the test
results for GE-NE's use, and provided a means by which to trace relevant
documentation for each test.

Although a facility description report had been issued early in the program as
a stand-alone document, GE-NE informed the NRC team that the information in
that report had been incorporated into the Test Plan and Procedures (TP&P)
report for the PANTHERS program. GE-NE further indicated that the TP&P report
had not been updated and reissued to reflect changes in the material contained
therein, nor to incorporate the final, as-built drawings for the PANTHERS/PCCS
facility. Accordingly, the NRC recommended to GE-NE that the TP&P be treated
as a *living' document, and that it be updated'and reissued to serve as a
contemporaneous record reflecting the actual PANTHERS test program and
facility configuration (see Section 3.4.2.1). A similar recommendation was
made with regard to the Test Specifications for the program.

3.2.2.1 Data Acquisition System (DAS)

The test data was recorded by the DAS. The DAS had implementing software with
built-in calibration tables for temperature conversion,.and calibration
constants for pressure conversion. The data conversion software was
Independently verified line-by-line. The recorded measurements were
physically separated from the measurements used for the control of the
facility. Each DAS channel was assigned to a specific instrument ID, and
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there is a list of instruments lOs and their location in Appendix A of the
test report.

Each test has associated files name, which include date of the test, list of
DAS channels and instruments IOs, as well as name of the software subroutine
used. The test data are stored redundantly on computer hard disk, diskettes
and back-up tapes. The team concluded.:that the retrievability of test data
would have been enhanced considerably hiad a table been included directly
identifying recording channels with measurement locations on the P&ID.

3.3 Procurement and Calibration of Test Instrumentation

3.3.1 GIRAFFE

Toshiba's AS-50092 provides that methods shall be establish for assuring that
the measuring instruments and testing devices are calibrated and adjusted at
established intervals or before usc in order to maintain their necessary
accuracy. Additionally, TOGEI1O-T07, "Test Plan and Procedures* for GIRAFFE
Heat Removal Performance Tests (January 1995) provides that critical
instrumentation be calibrated prior and after matrix testing Is completed.

Critical instruments for the GIRAFFE/Helium tests are identified In Table 7.8,
"List of Essential Instrumentations," of TOGElO-T07. During a walk-down of
the test facility the team confirmed that test-related instrumentation was
adequately tagged with instrument identification number and calibration
status. The team also verified that Instrumentation not intended for use in
collecting data during testing had been prominently identified as "N/A" as
specified in TOGF1IO-T07 (this practice had resulted from a recommended action
item by GE-NE in ARP 95-1).

While reviewing calibration records in Section 4.5 of the GIRAFFE DRF, the
team confirmed that critical instrument had been calibrated prior to
initiation of testing using instruments traceable to Japan's Ministry of
International Trade and Industry (MITI) standards. In one instance where an
instrument had to be sent to an outside organization for calibration, the team
found documented evidence of calibration traceable to MITI standards.

Overall, the team found calibration records in the DRF to be well organized
thus providing evidence of suitable QA controls exercised over GIRAFFE/Helium
test instrument calibration activities as required by TOGEIIO-T01 and
AS-50092.

3.3.2 SIET PANTHERS

PANTHERS Test Specification 23A6999, Revision 4, dated April 28, 1995,
requires that all test instrumentation be calibrated against standards
traceable to the U.S. National Institute of Standards and Technology (NIST) or
equivalent.

In Italy, under the auspices of the Western European Calibration Cooperation
(WECC), national calibration standards equivalent to NIST are maintained by
the Servizio di Taratura in Italia or Italian Calibration System (SIT). SIT

-10-



I I

establishes and maintains the accreditation of Italian calibration or
metrological institutes, such as, the Istituto Metrologico Gustavo Colonnetti
(INGC), the Istituto Elettronico Galileo Ferraris (IEN), and the Ente
Naziorale Energie a Ambiente (ENEA). These institutes then provide
calibration services to other laboratories, (e.g. SIET), and companies,
certifying the traceability of the institutes' standards to SIT.

During the inspection the team toured the calibration facilities at SIET. The
team selected a sample of PANTHERS test instruments and confirmed the adequacy
of controls in effect to maintain their accuracy and prevent their inadvertent
use during any given test sequence. These controls included a computerized
listing of instruments in the facility by SIET-specific identification
numbers. For in-house calibration services, SIET issues its own calibration
certificates providing traceability to a 'primary" standard or reference
instrument certified by SIT. A list of calibration procedures, and some
examples, were made available and briefly scrutinized by the team. Also, the
team was informed that SIET was actively pursuing accreditation by SIT as a
primary metrological institute in certain areas of measurement.

Based on the above, the team concluded that Control of Measuring and Test
Equipment activities at the SIET PANTHERS test facility were effective and
identified this area as a strength in the program.

3.4 As-Built Drawinas and Configuration Control

3.4.1 GIRAFFE

Section 5(a), 'Design gerification and Validation Control,' of TOGEIIO-TOI, in
conjunction with Section 4, "Design Control," of JEAG 4101-1990 include
provisions that require, prior to the conduct of tests, confirmation that the
GIRAFFE test facility satisfies the requirements of the test specification,
including its fabrication control and/or installation provisions (i.e.
configuration). Also, these documents require that the as-built facility
configuration be factually depicted in drawings and/or documents which are to
be verified and approved, in accordance with the appropriate procedures, prior
to being filed in the DRF.

During the inspection, the team verified that Toshiba had properly established
the configuration of the GIRAFFE facility for the GIRAFFE/Helium test program.
Drawings of the facility found in Section 3.1 of the DRF were confirmed to be
as-builts that were generated as a result of two facility measurement
activities performed by Toshiba. The issued as-built drawings contained both
as-designed and as-built tolerannes on the facility dimensions. The team also
reviewed (through a translator) t;,e procedure developed by Toshiba for the
preparation of the as-built documentation.

Based on this review, the team concluded that the as-built documentation found
in the DRF established the adequacy of Toshiba's as-built verification of
GIRAFFE's critical dimensions and parameters in conformance with JEAG 4101-
1990 and TOGE1UO-TO1 provisions.
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3.4.2 SIET PANTHERS

The PANTHERS design history was well documented in the DRF. The internal
(SIET) and external (GE-NE, ANSALDO, ENEL) documents are filed separately.
Each volume has an index of documents which includes official correspondence
as well as notes from relevant informal discussions and records of
teleconferences. Many documents regarding test requirements were available in
English. The Contract/Agreement between ENEL S.p.A., Ente Nazionale Energie e
Ambiente (ENEA), ANSALDO S.p.A., and GE-NE was included in the files.
ENEL/ENEA(SIET) were responsible for the design of the facility excluding the
PCC and IC heat exchanger (HX) units, which were designed and delivered by
ANSALDO. A copy of the design documentation for the HX units was not included
in the PANTHERS/PCC design records.

3.4.2.1 Verification of As-built Dimensions and Elevations

PANTHERS Test Specification 23A6999, Revision 4, dated April 28, 1995,
provides that test document control and test plant configuration control
activities be performed in accordance with NEDG-31831. At the SIET PANTHERS
test facility, the corresponding NEDG-31831 provisions are met via 00006-QQ-92
and implemented through SIET Procedures 0002-QQ, "Procedure for Document
Control," Revision 3, 0011-QQ, 'Internal Procedure for Test Plant
Configuration Control,* Revision 0, and 00383-PC, "Methods for the Execution
of Dimensional Measurements," Revision 0.

In Audit Report ARP 95-3, and earlier in the *PANTHERS-PCC Readiness
Assessment Report," GE-NE had identified some deficiencies related to test
procedure deviation, document control, and as-built drawing control practices.
As a result of GE-NE recommendations (1) a deviation log was filed in the ORF
to formally record test procedure deviations for PCC tests, and (2)
00006-QQ-92, and SIET Procedure 0002-QQ, were revised to include provisions
for the incorporation of deviations, and a deviation log, in the ORF to
reflect any modifications to Test Procedures that had been authorized by the
Experiment Manager.

During the inspection the team examined the following documents: PANTHERS-PKC
Document Plan No. 00096ED91, Revision 7 (July 17, 1995). PANTHERS-PCC Drawing
No. 24.02.13, "PANTHERS-PCC: Drain Line,* Revision 2, PANTHERS-PCC Drawing No.
24.02.28, "PANTHERS-PCC: Vent Line,' Revision 3, and PANTHERS-IC Document Plan
No. 00398ED95, Revision 2 (July 17, 1995). Additionally, one inspector
selected a pressure tab elevation to be checked (the Delta-P tab for
measurements on the condensate drain tank, L-LO02). Measurements obtained in
the field by the team corroborated, within the specified tolerance, the
dlmen;ions in the as-built drawing.

Based on the information above, including reviews of drawings in the master
vendor drawing file (not yet incorporated into the DRF), the team confirmed
that SIET had (1) Identified and confirmed critical dimensions of PANTHERS-PCC
components during receipt inspections, (2) performed as-built dimension
measurements of PANTHERS-PCC components supplied by ANSALDO S.p.A. although
the process had not been formally proceduralized, i.e., SIET Procedures
0011-QQ and 00383-PO were initially issued in February and March 1995,
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respectively, and (3) completed as-built measurements of the PANTHERS-PCC test
facility.

Related to the final configuration of the PANTHERS-IC/PCCS DRF, the toam
requested that, subsequent to the completion of all testing activities at
PANTHERS, all test plans, specifications, procedures, documents and drawings
be updated to incorporate all changes, deviations and/or test anomalies,
thereby establishing the final "as-tested' configurations of the test
facility.

3.5- Corrective Acttons

3.5.1 GIRAFFE

Requirements on the nonconformance control process are prescribed in Section
10, ONonconformance Control and the (sic) Corrective Actionz," of Toshiba's
TOGE110-TO1 (AS 50128-E), Revision 1, and in Section 7, 'Nonconformance
Control and Corrective Action," of Toshiba's AS-50092, Revision 1. Additional
requirements on nonconformance control are also found in Section 14, "Test
Controls," of Toshiba's TOGEI1O-T07, Revision 2.

Section 14.3, 'Test Nonconformances," TOGE1IO-07, states that any
nonconformance to a pretest control or test procedure shall be treated as a
nonconformance, and documented and reported for resolution prior to
continuation of the next phase of testing. Additionally, Section 14.4,
"Nonconformance Report and Corrective Actions," TOGEIIO-07, specifies that the
nonconformance report (NCR) will include a description, evaluation of the
nonconformance and any required corrective actions. It also provides that
both the Toshiba and the GE-NE responsible engineers will review and approve
the NCR.

Based on a review of GIRAFFE HI and H2 test results, the team determined that
at least two deviations occurred durihg performance of these tests which
required a modification to the initial test condition in the GDCS pool and a
change to RPV bundle power. The team determined that NCRs were properly
issued, reviewed, and approved in accordance with procedural requirements.
The technical justifications for these deviations are being evaluated by the
NRC staff and are discussed in detail in Section 3.2.1 of this inspection
report.

The team reviewed findings, and associated corrective actions, related to
Corrective Action Request (CAR) No. 3 that had been generated during an audit
conducted by GE-NE in January, 1995 (Section 3.1.1, above), in order to
evaluate the effectiveness of the corrective action program at the GIRAFFE
test facility. The team verified that all recommended corrective actions
associated with this CAR, including confirmation that all personnel performing
v.rifications for the GIRAFFE Helium test program were trained to Procedure
TOGE11O-T09, "Verification Plan on the Design Documents of the TOGEIIO Test
Program,' had been effectively implemented by Toshiba. The team also
confirmed that documentation of this training was maintained in the GIRAFFE
design record file (DRF).
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Based on the results of these reviews, the team concluded that Toshiba was
implemnting an appropriate nonconformance control and corrective action
program at the GIRAFFE test facility.

3.5.2 SIET PANTHERS

SIET's corrective action program is described in Section 16 of 00006-QQ-92.
The inspection team evaluated the pertinent portions of the Quality'Hanual
which addressed nonconforming equipment and test samples, technical concerns,
and the corrective action processes. Additionally, SIET Procedures 00003-QQ,
"Instrument Control,' and 00007-QQ, "Procedure for Internal Audits," were
examined to ascertain their adequacy in addressing nonconformance issues
related to instrumentation and internal audit findings, respectively.

See Section 3.1.2, above, for a detailed discussion of SIET corrective actions
to the audit findings identified in GE-NE Audit Report No. ARP 95-3, "Quality
Assurance Audit of SBWR PANTHERS Test Program by Services & Projects Quality -
February 6-8, 1995," dated March 10, 1995.

Based on the results of these reviews, it was concluded that 00006-QQ-92
contains appropriate provisions for the identification and documentation of
conditions adverse to quality and -or the initiation of corrective actions in
a timely manner.

3.6 gualitY Assurance Records

3.6.1 GIRAFFE

Requirements on the control of quality records at the GIRAFFE test facility
are prescribed in Section 11.0, "Retention of QA Documents," of Toshiba's
TOGE110-T01 (AS 50128-E). Revision 1, and in Section 8, "Control of Quality
Records," of Toshiba's AS-50092, Revision 1. Additional requirements on QA
records retention are also found in Section 12, "Record Retention," and in
Section 13, "Quality Assurance Requirements," of GE-NE's Document Number
25A5677, Revision 1, and in Section 6, "Verification of Facility As-Built
Configuration," and in Section 18, "Record Retention," of Toshiba's TOGE1lO-
T07, Revision 2.

In order to evaluate the implementation of Toshiba's QA records control
process the team reviewed a selected sample of QA documents in the DRF
associated with HI and H2 tests. Reviews included test facility as-built
drawings, TP&P, instrument lists, calibration records, test data,
nonconformance item reports, audit reports, and personnel training and
qualification records. The team determined that these documents were easily
retrievable and were properly maintained and controlled.

Based on the results of these reviews, the team concluded that the QA records
control process was established and properly implemented for the GIRAFFE
Helium test program.
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3.6.2 SIET PANTHERS

Specific quality provisions applicable to the PANTHERS facility are identified
in SIET document SIET 00001-QQ (Quality Manual). Specifically, Section 12
requires that SIET 00002-QQ, "Procedures for Controlling Documents,' be used
for all document control activities.

SIET uses a comprehensive set of procedures to.update, maintain, and control
activities associated with testing at the PANTHERS facility. Section 12 of
SIET O0001-QQ also lists types of controlled documents at SIET and states that
they are subject to a verification and issue procedure as described in SIET
00002-QQ. SIET maintains documentation of all instructions, procedures, and
drawings associated with the PANTHERS facility, as well as changes thereto.

Based on this review, the team concluded that SIET has a program in place that
is effective in controlling and documenting instructions, procedures, and
drawings associated with SBWR testing activities at the PANTHERS facility.

3.7 Aits

3.7.1 GIRAFFE

The audit program requirements are prescribed in Section 12, 'Internal Audit,"
of Toshiba's TOGEIlO-TO1 (AS 50128-E), Revision 1, and in Section 9, 'Audit,"
of Toshiba's AS-50092, Revision 1.

The team reviewed the results of an internal audit of the GIRAFFE Helium test
program conducted in January 1995. The team also reviewed related internal
audit documentation including auditors' qualification and certification
records, audit checklist, audit report, audit findings and corrective actions.
The team verified that the audit was performed by appropriate trained QA
personnel not having direct responsibilities in the areas being audited. The
qualification and certification records for the lead auditor and his staff
were also examined and the team found them satisfactory.

An audit was conducted on January 24, 1995, and covered the areas of
Engineering, Technical Office Drawings, Test Activities Plant (Plant Log and
Data Log), Instrumentation Laboratory, Training, Personnel Qualifications,
Document Control, and Instrumentation Control. The audit report, dated
February 3, 1995, identified non-conformances and discussed corrective actions
of personnel at the time of the audit Reports of each audit are issued to
the Managing Director of SIET, to the Nuclear Activities Director, and to the
managers of Engineering, Technical Office, and Instrumentation.

The team noted that no external supplier audits were performed by Toshiba
since facility instrumentation such as magnetic flow meters, pressure D/P
transmitters, and Helium gas flow meters were to be calibrated internally.
Issues related to calibration of this equipment are discussed in Section 3.3.1
above.

While reviewing TOGElIO-TOl, the team noted one minor discrepancy in the
second paragraph on page 7. This paragraph did not state that audit results
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receive final approval from the Toshiba QA department senior manager. The
team discussed this discrepancy with Toshiba and GE-NE staff.

Based on the results of these reviews, the team concluded that Toshiba was
implementing an appropriate internal audit program at the GIRAFFE test
facility.

3.7.2 SIET PANTHERS

Section 17 of SIET O0001-QQ requires that periodic internal audits be
conducted by qualified Quality Office personnel in accordance with 00007-QQ,
"Procedures for Carrying Out Internal Audits on the Quality System.' Section
17 also specifies that the Quality Office carry out periodic internal audits
to ensure that the practices in 00001-QQ and Quality Procedures are being
efficiently applied. Audit reports are dijtributed to interested units and
the Managing Director.

SIET requires an annual plan for conducting tnternal audits at the PANTHERS
facility. Annual audits were conducted in 1992, 1993, 1994, and 1995 at
PANTHERS. The 1995 audit was conducted on January 24, 1995, and covered the
areas of Engineering, Technical Office Drawings, Test Activities Plant
(Plant Log and Data Log), Instrumentation Laboratory, Training, Personnel
Qualifications, Document Control, and Instrumentation Control. The audit
report, dat'od February 3, I195, identified non-conformances and discussed
corrective actions required by personnel at the time of the audit. Reports of
each audit are issued to the Managing Director of SIET, to the Nuclear
Activities Director, and to the managers of Engineering, Technical Office, and
Instrumentation. Overall, the team concluded that SIET was implementing an
appropriate internal audit program for PANTHERS test activities.

However, based on conversations with GE-NE during the inspection, it appears
that GE-NE did not perform an audit of ANSALDO's facilities for placement on
their Approved Suppliers List to ensure that design and fabrication activities
related to the Passive Containment Cooling System (PCCS) and Isolation
Condenser (IC) heat exchangers (HX) had been adequately conducted under a
suitable QA program.

Since ANSALDO is one of the four parties involved in the PANTHERS technical
agreement with GE-NE, this issue is identified as Unresolved Item 95-02-01.
GE-NE is requested to provide appropriate Justification for not performing an
audit of ANSALDO as a supplier of safety-related equipment and services as
provided for in its QA program.
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4 PEISONNEL CONTACTED

Toshiba Nuclear Enaineerina Laboratory - GIRAFFE

* Kenji Arai, Deputy Manager, Systems Analysis Group
* Selichi Yokobori, Senior Specialist, Core & Fuel Technology Group
* Kunimichi Watanabe, Chief Specialist, Quality Assurance Department
" Tomohisa Kurita, Engineer, Core & Fuel Technology Group
* Hirohide Oikawa, Senior Specialist, Reactor Design Engineering

Department

Societa' Informazioni Esperienze Termoidraultche iSIET) - PANTHERS

o Gustavo Cattadori, Head of Component Qualification Division
o Alberta Musa, Quality Assurance Manager
o Stefano Botti, Project Manager, IC-PCC
o Carlo Salemoni, Quality Assurance
o Paolo Masoni, Responsible Test Engineer, ENEA

GE Nuclear Energy

o Forrest Hatch, Manager, NSPD Quality
a Terry McIntyre, Project Manager, SBWR Test Ops
0 o Norman Barclay, Manager, Audit Programs
0 Paul Billig, Senior Engineer
* Maryann Herzog, GIRAFFE Test Responsible Engineer
o Sergio Kanobelj, Liaison Engineer

Nuclear Reaulatorv Commission

* 0 Richard P. McIntyre, Team Leader, Special Inspection Branch
0 0 Juan 0. Peralta, Quality Assurance and Maintenance Branch
* John A. Kudrick, Containment Systems and Severe Accident Branch (SCSB)
* Michael Snodderly, SCSB
o Andrzej Drozd, SCSB
o Alan E. Levin, Reactor Systems Branch
* Son Q. Ninh, Standardization Project Directorate (PDST)
o James H. Wilson, POST

Ted Fujii, Interpreter (State Department)
• Kenjiro Ohkuwara, Interpreter (State Department)

* Attended the exit meeting at GIRAFFE on June 14, 1995
o Attended the exit meeting at SIET on July 21, 1995
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

ZWASHINGTON, D.C. 2066-.0001

November 7, 1995

Mr. Jack Duncan
GE Nuclear Energy
175 Curtner Avenue
San Jose, CA 95125

Dear Jack-~ /~ //-, A 0/. 271 9S
As y have requested, enclosed for your information is a copy of my trip
report concerning the visit to GIRAFFE and observation of GIRAFFE/SIT Test
GS-2. Note that a copy of this report has been placed in the NRC's Public
Document Room. The figure of the GIRAFFE facility included was taken from a
non-proprietary report.

Please feel free to contact me if you have any questions.

sil

Alan"t. Levin, Senior Reactor Engineer
Reactor Systems Branch
Division of Systems Safety and Analysis
Office of Nuclear Reactor Regulation

cc (w/o encl.): J. Wilson, PDST
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A UNITED STATES

0 •NUCLEAR REGULATORY COMMISSION
WASHINGTON, D.C. 20=,5-0001

4• ,October 27, 1995

MEMORANDUM TO: Gary M. Holahan, Director
Division of Systems Safety and Analysis

THRU: Robert C. Jones, Chi e_ /
Reactor Systems Branch 6ec'
Division of Systems Safety a~d Analysis

Timothy E. Collins, Chief
Advanced Reactor Systems and SdeZYal Projects Sectihn
Reactor Systems Branch
Division of Systems Safety and Analysis

FROM: Alan E. Levin, Sr. Reactor Engineer
Special Projects and Advanced Reactor Systems Section
Reactor Systems Branch
Division of Systems Safety and Analysis

SUBJECT: TRIP TO JAPAN, OCTOBER 8-14, 1995

I traveled to Tokyo and Kawasaki, Japan from October 8-14, to meet with
General Electric Nuclear Energy (GE) and Toshiba Corporation to review testing
at the "GIRAFFE" facility, at Toshiba's Nuclear Engineering Laboratory in
Kawasaki. This testing is being performed for GE by Toshiba as part of the
Simplified Boiling Water Reactor (SBWR) design certification testing program.
The objectives of the trip included: (1) review and discussion of selected
issues related to long-term cooling containment performance tests (GIRAFFE "H"
series); (2) review of documentation and data from tests performed to date in
the Systems Interaction Test (GIRAFFE/SIT) series; and (3) observation-of a
matrix test in the GIRAFFE/SIT series. All of the objectives of the trip were

-• accomplished. This report contains a brief description of the GIRAFFE
facility and the "H" and "SIT" test programs, a synopsis of the discussions
related to those two test programs, and a test observation report. GE and
Toshiba personnel contacted are listed on p. 3 in the discussion of the first
two days' meetings.

Description of the GIRAFFE Facility and Testing Programs

GIRAFFE is a full-height, low-pressure, integral test facility representing
the current configuration of the SBWR. The volume scale of the facility is
approximately 1/400. A sketch of the facility is shown in Fig. 1. The
facility consists of several large vessels interconnected by piping; the
vessels represent the reactor pressure vessel (RPV), the drywell (DW), the
wetwell (WW) or suppression chamber (SC) containing the suppression pool (SP),
the gravity drain cooling system (GDCS) water supply pool, and two tanks of
water containing the passive heat exchangers in the SBWR, namely the passive
containment cooling system (PCCS) and the isolation condenser system (ICS).
Each heat transfer system in the SBWR (3 ICs and 3 PCCs) is represented in
GIRAFFE by a few parallel vertical tubes. The configuration is not the same
as that of the plant itself, since, for instance, the SBWR GDCS pool sits
within the DW, but the interconnecting piping maintains pressure communication
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between appropriate components. The SBWR design includes vacuum breakers
(VBs) between the WW and DW, which are designed to open when the WW gas space
pressure exceeds the DW pressure by a specified amount, in order to permit the
PCCS to function (see further explanation below); these VBs are modeled in
GIRAFFE. The other key SBWR safety system represented in GIRAFFE is the
automatic depressurization system (ADS), which in the plant consists of a set
of conventional safety/relief valves (SRVs) that exhaust to the SP and squib-
actuated depressurization valves (DPVs) exhausting to the DW. Since GIRAFFE
is a low-pressure loop, with a maximum pressure capability of slightly more
than 1 MPa (about 150 psia), tests are begun "on the fly," with the facility
already depressurizing through the break and ADS. GE's calculations bave
shown that for all scenarios tested in GIRAFFE, all ADS valves are open.by the
time the RPV has depressurized to I MPa (unless the test simulates the single
active failure of one DPV as part of a design basis loss-of-coolant accident),
so that the ADS is represented by a flow path between the RPV and the DW. It
should be noted that there is no direct ADS path between the RPV and SP,
representing the SRVs. GE has claimed that this is not necessary, since the
flow area of the DPVs is much larger than that of the SRVs, and would thus be
the preferred flow path when all valves are open. GE also considers the lack
of an SRV flow path "conservative" with regard to containment pressure, which
is one of the key parameters in the .GIRAFFE tests, since this configuration
does not permit direct condensation bf steam from the SRVs in the SP.

The PCCS is a unique cooling system, allowing long-term heat removal from the
containment in the event of a loss-of-coolant accident (LOCA). It is designed
to condense steam from the DW and to separate the condensate from the non-
condensible gas in the DW. The PCCS heat exchanger is open to DW at the
inlet, with condensate flowing to the GDCS pool and non-condensible gases (and
any uncondensed steam) -exhausting to the SP. These interconnections are also
represented in GIRAFFE'

The GIRAFFE facility has been used for SBWR-related testing for more than 5
years. The first test programs were performed essentially as "proof-of-
principle" tests to study condensation behavior of steam in the presence of
non-condensible gases, and to investigate the performance of the PCCS,
especially in regard to non-condensible gas venting from the DW to the WW. In
June 1994, the NRC performed a quality assurance (QA) inspection on aspects of
the early GIRAFFE testing programs, and raised questions about the extent to
which Toshiba's QA procedures met GE's QA commitments for the SBWR. In view
of the staff's concerns, GE "withdrew" those GIRAFFE data from the SBWR design
certification database, although they were retained for use in a
"confirmatory" capacity. In addition, GE committed to have Toshiba's QA
program for GIRAFFE testing upgraded, because of further planned testing in
the facility needed for SBWR design certification. The upgrading of the QA
program was completed early in 1995.

As a result of the staff's review of GE's Test and Analysis Program
Description (TAPD), GE initiated two "new" test programs at GIRAFFE: long-
term cooling performance (primarily containment-related), representing times
greater than one hour post-LOCA, with lighter-than-steam non-condensible gas;
and systems interaction tests to investigate integral system behavior
(primarily reactor-system-related) during the early phase of a LOCA,
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representing times from about 10 minutes to 2 hours post-LOCA. The former
tests were referred to as the "H"-series, denoting the effects of hydrogen,
which was simulated in the tests by helium; the latter tests were called
GIRAFFE/SIT. The "H"-series tests were completed between approximately April
and August 1995, and the GIRAFFE/SIT tests are currently in progress. An) earlier trip to the GIRAFFE facility was made by several NRC staff members in
June 1995, to conduct a follow-up QA inspection on the revamped Toshiba QA
program, and to observe one of the "H"-series tests. Unfortunately, poor
weather prevented testing during the staff's June visit; since GIRAFFE is
completely outdoors, testing cannot be performed in rainy weather. This trip,
then, was the only time that actual matrix testing related to SBWR de~ign
certification could be observed in the facility.

Meetings with GE and Toshiba, October 11-12, 1995

I met with representatives of GE and Toshiba at GE's offices in Tokyo on
October 11 and 12. GE was represented by Jack Duncan, the responsible
engineer for the GIRAFFE/SIT program. Toshiba representatives included: S.
Yokobori, K. Arai, T. Kurita, T. Tobimatsu, and W. Mizumachi. Dr. Yokobori
has overall responsibility for Toshiba for GIRAFFE SBWR testing. Mr.
Mizumachi is the manager for SBWR activities at Toshiba. The remainder of the
Toshiba attendees are also involved *in GIRAFFE test planning, test
performance, and analysis.

The purpose of these meetings was primarily to review the SIT test plans-and
procedures and to discuss preliminary results from the first SIT matrix test,
denoted "GS-1." We also discussed the logistics of transmitting test
information and test data from Toshiba, through GE, to the NRC, as required by
the staff's review procedure outlined in SECY-91-273. Toshiba reviewed the
test procedures for the-SIT tests, which are extremely detailed. Step-by-step
facility start-up strategies are listed for each test. This is important
because each test is begun, as noted above, "on the fly." An actual LOCA in
the SBWR would initiate at normal system operating pressure, around 7 MPa'
The reactor would begin depressurizing through the break, and the associated
loss of inventory would result in reactor scram, main steam isolation valve
(MSIV) closure, IC initiation, and ADS actuation as the reactor water level
dropped to successively lower values. The introduction of cold water from the
outlet plenum of the IC serves to decrease the rate of inventory loss and to
depressurize the RPV; subsequent actuation of the ADS causes the RPV to
depressurize to near-containment pressure, at which point GDCS valves open and
the elevation head of the GDCS reservoirs allows gravity-driven emergency core
coolant injection. The GIRAFFE operating pressure of approximately I MPa is
reached, in most cases, at about the same time as the last ADS valve is
opened. Thus, facility initialization must try to capture the thermal-
hydraulic characteristics of the system in the middle of the blowdown period.
These characteristics include: RPV water level; DW water level (from break
and ADS effluent); RPV, WW, and DW pressures and temperatures; core power,
accounting for scaling and heat losses; and IC pressure and temperature. The
test logic must also account for opening of the GDCS valves at the appropriate
time in the transient, reduction of power according to an appropriate decay
curve, and actuation of other key components as needed, as the WW-to-DW vacuum
breakers.
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Other aspects of the test procedures over the duration of the tests were also
discussed. For instance, three of the SIT tests represent DEG breaks of a
GDCS injection line. Thus, the side of the break in communication with a GDCS
pool dumps cold water into the DW, which affects both the GDCS injection head
and the condensation of steam in the DW. However, in the SBWR, there are 3
independent GDCS pools, while in GIRAFFE there is a single pool. To account
for the depletion of inventory in the SBWR pool affected by the break, flow
from the GIRAFFE GDCS pool to the DW is terminated one hour into the test.

Toshiba reviewed the results of facility characterization tests that were
performed to confirm proper scaling of pressure losses through the various
components of the GIRAFFE facility, and also to measure heat losses that
required compensation through the addition of core power or through use of
microheaters wrapped around the outside of the test vessels. In general, the
facility scaling appears to conform well to the specifications provided by GE.

Toshiba and GE also presented preliminary results of the first SIT test. The
SIT matrix comprises 4 tests. One of the major objectives of this program is
to investigate the effect of the ICS and PCCS on integral system response in
the early stages of a LOCA. The first test represented a DEG break of a GDCS
injection line, without use of the ICS or PCCS, as a "control" case. The
preliminary results showed a relatively smooth progression of events, with the
RPV depressurizing rapidly through the open ADS flow path. The cold water
entering the DW from the broken GDCS line helped to condense steam from the
RPV and to reduce DW pressure rapidly. The RPV collapsed liquid level dropped
well below the top of the active fuel (TAF), but two-phase level swell kept
the mixture level above the TAF, and no core heatup was detected. GDCS flow
initiated at about 100 seconds after the start of the test, and GDCS inventory
was essentially depleted at about 6000 s. An interesting aspect of the test
is that the DW-to-WW vacuum breaker actuated repeatedly during the early part
of the test. Steam and non-condensible gases flowed from the DW into the WW
at the start of the test, through the LOCA vent path (horizontal vents in the
SBWR, represented by holes in a pipe from the DW into the WW in GIRAFFE). As
the GDCS water in the DW condensed the steam therein, however, the DW pressure
dropped below the WW pressure enough to actuate the VB at its differential
pressure setpoint; the VB then reclosed at a smaller differential pressure
(with the WW still at a higher pressure than the DW), until further
condensation in the DW once again caused the VB to open. Throughout virtually
the entire GDCS injection period, the DW pressure was lower than the WW
pressure, beginning to rise above the WW pressure only near the end of the
test, after GDCS injection was completed and steam production in the RPV had
resumed.

GE also presented pre-test analyses of Test GS-i, performed with the TRACG
code. The test results compared quite well with the pre-test predictions,
especially parameters such as containment pressure and GDCS initiation and
flow rate. There is some question as to how the VBs are handled in TRACG,
since the calculations did not appear to show as many actuations and the
pressure responses of the WW and DW during VB opening were somewhat different
from the test data, but overall, the analyses appear to predict the trends
observed in the tests quite well. The extent to which the use of the ICS and
PCCS might affect TRACG performance is not clear at this time, however.
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Meeting and Test Observation at Toshiba Nuclear Engineering Laboratory,
October 13

On October 13, I traveled to Toshiba NEL in Kawasaki (about 15 miles south of
Tokyo) for further discussions about the GIRAFFE SIT and "H"-series tests, and
to observe the performance of test GS-2. The test was nominally a repeat of
GS-1, i.e., a DEG break of a GOCS injection line, but with actuation of the
PCCS and ICS. However, the discussions also included coverage of preliminary
results of a "shakedown" run of GS-2, as well, which had been performed on
October 12.

As discussed above, the pre-test procedures in GIRAFFE are relatively complex
due to the necessity of initializing a test "on the fly." These complexities
are increased when the ICS is used. GS-2 was the first test ever performed in
GIRAFFE in which the ICS was brought on line at the test initiation pressure
of about 1 MPa. Toshiba determined that it would be difficult to allow the
ICS to operate during test initiation, with the condensate returning directly
to the RPV, while maintaining pressure in the RPV. Thus, the IC return to the
RPV was valved-off, and condensate was allowed to collect in the heat
exchanger. If the accumulated condensate was allowed to flow to the RPV when
the IC was brought on-line, it would distort the previously-established RPV
water level at the start of the test' Thus, the IC was drained outside the
facility immediately prior to test initiation, to allow proper loop conditions
to be established. This procedure had not been tested prior to performance of
GS-2. Therefore, Toshiba performed a "shakedown" run of that test to
determine if the ICS start-up procedures accomplished the desired result. In
addition, data were taken as if the "shakedown" run was an actual matrix test.
Post-test evaluation of the data showed to Toshiba's satisfaction that the ICS
start-up procedure was successful, and the data were presented at the NEL as a
"preview" of what would likely be seen when the test was performed
"officially" later that day. The results of both tests will be discussed
further, below.

The topics of discussion other than the preliminary GS-2 run included two
major topics: questions related to microheater power adjustments during the
"H"-series tests, and possible "lessons learned" from performance of GIRAFFE
tests that could be useful in the operation of the NRC's "PUMA" confirmatory
SBWR test facility.

As noted previously, microheaters are used as part of the heat loss
compensation process for the GIRAFFE facility. Because of its "tall, skinny"

•lf_ aspect ratio, GIRAFFE tends to have significant heat losses--up to about 35%
of total input power. The losses are compensated partly by the addition of
power in the simulated core, over and above that needed to scale the
appropriate reactor power, and by the use of microheater cables, wound around
the outside of several of the GIRAFFE vessels, including the WW. Questions
about microheater power adjustment were raised by the Containment Systems
Branch (SCSB) in its initial review of "H"-series test data. One of SCSB's
concerns in the "H" tests was whether the VBs would actuate during the long-
term cooling phase of the transients being modeled in GIRAFFE, allowing the
recycling of non-condensibles back from the WW to the DW and possibly
affecting the performance of the PCCS heat exchanger. During the "H" tests,
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the VBs did not, in general, actuate, because the WW pressure was not
sufficiently greater than the DW pressure to cause the VBs to open. SCSB
expressed concern that this could be due to adjustments in microheater power
applied to the WW during the test, which would affect directly the WW pressure
and, in effect, "drive" thetest behavior. Toshiba explained that the
philosophy behind the adjustment of WW microheater power was based on the
pressure behavior of the WW. In the initial phases of the "H" tests, the
microheaters were maintained at essentially constant power. During this
period, energy is being added to the SP by venting of non-condensible gases
(and possibly some steam) through the PCCS. After this period, however, non-
condensible venting was observed to stop, and the system began to operate in
an almost-steady mode. With the cessation of energy addition to the SP,
Toshiba reasoned that the "ideal" pressure (if heat losses were zero) would
stay constant, and manually adjusted the WW microheaters to achieve constant
pressure. In general, these adjustments were to reduce microheater power and
thus to keep the WW pressure from rising. While this explanation, on its
face, appeared to be reasonable, it is clear that the microheater adjustmentSdoes have the potential to affect the WW pressure, and thus to affect whether
the VBs do or do not actuate. Further discussion about this issue between
SCSB staff and GE is planned.

Toshiba also presented a rather exteihsive list of possible areas in which its
experience in operation of GIRAFFE might prove useful as the NRC prepares to
begin its testing in the PUMA facility at Purdue University. Although PUMA is
the same approximate volume scale as GIRAFFE (1/400), it is 1/4-height and
1/100-area, compared to GIRAFFE's full height. However, PUMA's maximum
operating pressure is approximately the same as GIRAFFE's, and the problem of
test initialization "on the fly" is common to both facilities. Toshiba
provided a list of about 20 items that were considered to be important in
facility design, preparation, and operation. Some of those items can be
considered to be representative of good engineering practice, such as -
provision for fuel rod simulator overtemperature protection, proper
calibration of instrumentation, and adequate facility characterization
testing. However, of particular note was a recommendation that the capability
be included to isolate all loop vessels from one another. Toshiba has found
that it is much easier to establish approximate test initiation conditions
independently in each vessel prior to establishing communication paths between
those vessels. Accordingly, all major components are isolated from one
another during pre-test preparation,. and only after starting conditions are
established and controlled in each vessel are the valves opened to allow the
system to equilibrate prior to beginning the actual test. This and Toshiba's
other recommendations will be provided to and discussed with the Office of
Research prior to the beginning of matrix testing in PUMA (scheduled for about
mid-November).

The final activity at the NEL was review of the "shakedown" run of GS-2 and
observation of the "official" run of that test. Toshiba had plotted some of
the key data from the shakedown run, for comparison to both GS-I and TRACG
pre-test analysis. To some extent, the response of GS-1 and GS-2 were
similar, especially near the start of the test. The minimum water level in
the RPV was not as low as in GS-1. This was due in part to a higher starting
level, the value for which was determined from an analysis of the event. The
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ICS return valve opens prior to ADS actuation, so that any accumulated water
in the IC tubes and outlet plenum enters the RPV. This adds inventory and
also helps depressurize the RPV. As a result, the predicted water level in
the RPV when the pressure reaches about I MPa, which is used to determine that
parameter in GIRAFFE, is somewhat higher than if the ICS is not employed.
Other trends in the two tests were quite similar. The DW and WW pressure
curves in GS-I and GS-2 were of the same general shape, with condensation in
the DW occurring due to the injection of GDCS water through the broken line.
As a result, the WW pressure stayed higher than the DW pressure, again causing
numerous actuations of the VB; however, since the PCCS operates only when the
DW pressure is greater than the WW pressure, that system did not play.a
substantial role until very late in the transient. The peak containmint
pressure in GS-2 was about 10% lower in GS-2 than in GS-I, at least partly as
a result of IC heat removal. The DW and WW pressures began to increase
shortly after the cessation of GDCS flow to the DW (at one hour). In GS-I,
after GDCS injection to the RPV had ended, steam production resumed in the
RPV, and the venting of that steam through the ADS to the DW brought the DW
pressure above that of the WW. Since the PCCS was shut off in GS-1, there was
no energy removal to reduce the DW pressure, and near the end of the test, the
OW pressure exceeded the WW pressure sufficiently to open the LOCA vents. In
GS-2, the ICS and PCCS were both available to remove energy once steam
production resumed, and the PCCS operation prevented the DW from reaching a
pressure sufficiently greater than that of the WW to open the LOCA vents. In
this test, therefore, the PCCS performed its function in limiting both overall
D W pressure (up to 2 hours post-LOCA) and the pressure difference between the
DW and the WW. There were no apparent detrimental systems interactions, and
safety-related injection and heat removal systems operated as designed.

The pre-test predictions for GS-2 also tended to match the data quite well.
However, the TRACG calculations of VB performance showed the same behavior as
that described above for GS-1 conditions. More information about how the VBs
are modeled in TRACG is needed to be able to assess the reasons for the code's
behavior.

The "official" run of test GS-2 was observed beginning shortly before test
initiation. All loop manipulations required to "fine-tune" the facility prior
to test initiation can be done from the control room using remote manual
actuation of facility components. A small control room staff was required to
accomplish those tasks. The written procedures were followed closely, and
steps were noted on a test log/checklist, which was signed by the test
engineer. Toshiba staff operated very smoothly, and there appeared to be
appropriate consideration of testing QA throughout the observed portion of the
test initialization process and in the performance of the experiment. I was
able to track key parameters, such as WW and DW pressures, GDCS flow, selected
temperatures, and water levels through control room digital displays or analog
chart recorders. The GDCS initiation time, GDCS flow rate, RPV water level,
and approximate pressure-time response of the WW and DW agreed very closely
with the results from the previous day's "shakedown" run. The two tests
therefore provide an indication of data repeatability, which should also be
valuable in the staff's assessment of the test program.
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Other Observations and Concluding Remarks

In general, the trip accomplished essentially all of its objectives. Most
important, in my view, was the opportunity to witness at least one matrix test
in the GIRAFFE facility. Toshiba obviously has a great deal of pride in the
GIRAFFE loop, and one gets the impression that that pride was wounded, to some
extent, as a result of the QA deficiencies identified both by the staff in its
initial inspection of the GIRAFFE program in June 1994, and by GE in an audit
conducted early in 1995. Toshiba corrected those deficiencies, as indicated
in the staff's June 1995 QA inspection, and appeared anxious to demonstrate
that proper QA practices were being followed in these tests.

There appear still to be some problems in making proper logistical
arrangements for the transmittal of GIRAFFE test information from Toshiba to
GE to the NRC. Toshiba is very protective of its information, and essentially
all documentation provided by Toshiba is noted as Toshiba Proprietary. GE
then marks the information as GE Proprietary when providing it to the NRC, but
the proprietary nature of the information may not be indicated in the manner
needed by the staff to make its required assessment. This is ultimately a
problem that GE must solve, but the staff will need to follow this issue
closely to make certain that all relevant information on the GIRAFFE "H" and
SIT test programs is provided to the'NRC. C S- 4. c, _ •

One other observation concerns the interaction between Toshiba and GE on this
program. For the GIRAFFE/SIT tests, it appears that GE is depending heavily
on Toshiba to provide a detailed description of the facility response during
th--e tests, including a phenomenological analysis, i.e., determining what
thermal-hydraulic phenomena are causing the facility to behave as observed.
The description of facility response in tests GS-1 and GS-2 was almost
entirely a Toshiba effort. The extent to which GE personnel will be involved
in such analyses is not clear; however, it is essential that, in fulfilling
the ultimate purpose of the tests, i.e., TRACG qualification, detailed
phenomenological insights be provided to GE's analysts to allow model
validation and modification, as appropriate. The way in which this
information is provided to and assimilated by GE, and how it is reflected in
TRACG validation and applicability documentation, will need to be tracked by
the NRC staff as part of its review.

I Overall, the recent GIRAFFE "H"-series and SIT tests appear to comprise well-
run test programs, conducted with appropriate attention to QA concerns. Some
issues, such as scaling and test control (e.g., microheater power) still
require additional discussion with GE for resolution, but the data provided by
these test programs should be useful for code validation as part of the SBWR
design certification effort.
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Figure 1. GIRAFFE Test Facility (System Interaction Tests)
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March 4, 1996 MFN 034-96
Docket 52-004

Document Control Desk
U. S. Nuclear Rcgulatory Commission
Washington DC 20555

Attention: Theodore R. Quay, Director

Standardization Project Directorate

Subject: SBWR - Redirecting Focus

GE Nuclear Energy is redirecting the focus of its Simplified Boiling Water Reactor (SBWR)
programs from plants of the 670 Mwe size to plants of 1,000 MWe or larger. Consequently, GE
will be substantially reducing the level of activity on the current 670 Mwe plant Technology
Phase, which has been the focus of GE's SBWR efforts with the NRC over the past 20 months.
However, GE wishes to complete key ongoing test and analysis activities to make this data
available for other applications of this technology.

In line with redirecting the SBWR focus, GE would like to review with NRC the orderly closure
of open NRC activities for the 670 Mwe plant. The Attachment to this letter presents our listing
of the open activities and our desired closure objective, output, and schedule. We look forward
to discussing the efficient close out of the open items in the manner which can provide the best
results for both the NRC and GE.

Sincerely,

James E. Quinn

Attachment: SBWR Project Redirection - NRC Activity Closure Plan

cc: P.A. Boehnert (NRCIACRS) (2 paper copies w/att. plus E-Mail w/att.)
I. Carton (ACRS) (1 paper copy w/att. plus E-Mail w/att.)
S. Q. Ninh (NRC) (1 paper copy plus E-Mail w/att.)
D. C. Scaletti (NRC) (1 paper copy w/att. plus E-Mail w/att.)

I
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Attachment to MFN 034-96

SBWR Project Redirection - NRC Activity Closure Plan

Opened NRC ACTIVITY NRC OBJECTIVE NEXT OUTPUT SCHEDULE
FOR NEXT

OUTPUT
Review of TAPD Rev C Agree Testing and Analysis FSER 5116196
submitted 8128195 Program Document is complete &

resolves prior issues
Review of Scaling Report Agree that the methodology used Written status report 3115196
Rev I submitted 10113195 to scale the tests Is correct & of preliminary

complete & resolves prior issues review
Testing Data Reports Agree that the required Written letter of <6115196
MFNs 057-95, 058-95, 075-95, parameters are properly & concurrence
086-95, 109-95, 121-95, 157- completely Included
95, 194-95, 245-95, 246-95,
273-95, 274-95, 025-96, 024-
96, 018-96, 005-96, 004-96
GIR He FINAL DTR 4126196
GIR SIT FINAL DTR 5117196
PANDA FINAL DTR 5124196
PANTHERS IC TR 3112196 _

PANDAI Confirm that Testing was done in Written report of 4115196
ANSALDO QA accordance with procedures and auditifindings
NRC Inspection 315-8196 & meets NQAi
3111196
Test Analyses Closing status Written summary of 3115196
MFNs 119-94, 270-95, 261-95, status at point of
193-95, 185-95,178-95, 161- "stop work"
95, 159-95, 098-95, 097-95,
006-96.

I
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GE Nuclear Energy

MFN 034-96

bcc: (E-Mail w/att except as noted)
J. A. Beard
R. H. Buchholz
T. Cook (Dod
R. T. Fernandez (EP]
J. N. Fox
P. C. Hecht
M. Herzog
J. E. Leatberman
3. E. Quinn
T. J. Mulford (EPI,
F. A. Ross (Do
B. Shiralkar
R. Srinivasan (EP
J. E. Torbeck
GE Master File
SBWR Project File

E) (2 paper copies w/att. plus E-Mail wart.)

(2 paper copies wlatt. plus E-Mail w/att.)
E)

(1 paper copy w/att. plus E-Mail w/at.)
(1 paper copy w/att. plus E-Mail wlatt.)
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GE Nuclear Energy

MTN 034-96

tar-- (E-Mail]

E Lumini 8-011-39-10-655-8279
S Spoelstra 8-011-31-22-456-3912
V Cavicch.a 8-011-39-68-509-8601
JJ Pena 8-011-34-1-347-4215
K Maubach 8-011-49-721-987-7257
C Witteman 8-011-31-48-841-2128
A Zimmcrmann 8-011-49-406-396-3661
J Yamashita 8-011-81-29-423-6750
W van der Mheen 8-011-31-26-351-8092
A van Dijk 8-011-31-20-580-7041
G Yadigaroglu 8-011-41-1-632-1166
K Petersen 8-01149-201-122-4092
H Tonegawa 8-011-81-33-597-2227
F Kienle 8-011-49-69-630-4420
P Masoni 8-011-39-51-609-8639
W Mizumachi 8-011-81-33-597-2227
G Varadi 8-01141-5-698-2327
R Tavoni 8-011-39-51-609-8688

H Blaesig (site) 52700
J Faig (site) 52700
A Toba (site) 52700
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March 14, 1996 MEFN 037-96
Docket 52-004

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

Attention: Paul Boehnert
ACRS Staff

Subject: SBWR - ACRS, Redirecting Focus

Reference: 1. Letter MFN 034-96, J. E. Quinn (GE) to T. R. Quay (NRC), SBWR -
Redirecting Focus, dated March 4, 1996.

As discussed in the Reference 1 letter, GE Nuclear Energy is redirecting the focus of its
Simplified Boiling Water Reactor (SBWR) programs from plants of the 670 MWe size to plants
of 1,000 MWe or larger. Consequently, GE will be substantially reducing the level of activity on

the NRC/ACRS effort as it applies to the 670 MWe plant. However, GE would like to complete
key open items.

Specifically, GE would like to receive w-ritten ACRS agreement that the TAPD Revision C
document submitted August 28, 1995, is complete and resolves the prior ACRS issues, and that
ACRS agrees that the methodology used to scale the tests as presented in the Scaling Report
Revision I submitted October 13, 1995, is correct and complete and resolves the prior ACRS
issues.

We would then like to cease ACRS activities on the 670 Mwe SBWR. We believe that ACRS
could complete the work and issue the written communications by May 15, 1995. We look
forward to discussing this letter with you at your earliest convience.

Sincerely,

=06'I~E. Quinn

cc: T. R. Quay (NRC) (1 paper copy plus E-Mail)
I. Carton (ACRS) (1 paper copy plus E-Mail)
S. Q. Ninh (NRC) (I paper copy plus E-Mail)
D. C. Scaletti (NRC) (1 paper copy plus E-Mail)

I
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bcc: (E-Mail except as noted)
J. G. M. Andersen
J. A. Beard
R. H. Buc.hholz
S. P. Congdon
J. N. Fox
P. C. Hecht
M. Herzog
J. E. Leatherman
J. E. Quinn
J. R. Rash
R. J. Reda
B. Shiralkar
G. L.Sozzi
J. E. Torbeck
GE Master File
SBWR Project File

(1 paper copy plus E-Mail)
(I paper copy plus E-Mail)



UNITED STATES
0 NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 2066-0001

April 12, 1996

Mr. James E. Quinn, Projects Manager
LMR and SBWR Programs
GE Nuclear Energy
175 Curtner Avenue, M/C 165
San Jose, California 95125

SUBJECT: STATUS OF THE SIMPLIFIED BOILING WATER REACTOR (SBWR) TEST PROGRAMS
AND TRACG REVIEW

Dear Mr. Quinn:

In your letter dated March 4, 1996, you indicated that GE was redirecting the
focus of its SBWR programs from plants of the 670 MWe to plants of 1,000 MWe
or larger. In line with redirecting the SBWR focus, you provided the staff
with the proposed schedule for the Nuclear Regulatory Commission (NRC) to
review the TAPD Revision C, Scaling Report Revision 1, test reports, test
analyses, and to issue the PANDA QA audit report. Specifically, you asked the
staff to proceed with the orderly closure of these activities. Following the
receipt of your March 4 letter, the staff met with you and conducted a number
of conference calls with the intention of understanding GE's closure objec-
tives and the products GE wished to receive from the staff closure activities.

In your letter dated March 13, 1996, you indicated that GE was substantially
reducing the level of activity on the TRACG effort as it applies to the
670 MWe plant. Specifically, you requested that the staff stop work on the
review of the TRACG application Licensing Topical Report (LTR) NEDE-32178 and
provide a summary of the review of this document. With regard to the TRACG
Qualification LTR NEDE-32177, you asked the staff for a written feedback on GE
responses to the request for additional information (RAIs) and then to stop
work on review of this document. With regard to the TRACG Model LTR
NEDE-32176 you requested the staff to issue a letter of acceptability of this
report by April 12, 1996, a draft safety evaluation report (DSER) by June 12,
1996, and a final safety evaluation report (FSER) by October 1996.

GE's request for orderly closure of the SBWR programs will result in the
closure activities competing for resources with other high priority activities
such as operating reactor issues. Consequently, the staff can not accelerate
the schedule for closeout of open SBWR activities as you requested. The
staff, however, developed the following schedule.

SBWR TESTING PROGRAM:

1. The staff will issue its safety evaluation report (SER) on TAPD Revision C
by May 15, 1996. This report will describe events since the original
submission of TAPD Revision A, the status of the staff's review of the
testing performance and it will characterize the staff's opinion of the
quality of the test program.



Mr. James E. Quinn - 2- April 12, 1996

2. The staff will provide the status of its review of the scaling report -
what has been reviewed, what remains to be reviewed and comments relevant
to these two areas by about May 17, 1996.

3. The staff will issue its report concerning the PANDA QA audit and the
Ansaldo QA discussions by about April 30, 1996.

4. Per GE's request, with the exception of the review of the PANTHERS PCC
data which will be completed and issued by April 22, 1996, the staff will
not perform a detailed review of test reports and test analyses. The
evaluation of the GIRAFFE (He and SIT) and Panda data will be limitid to
the QA program, the test procedures, the test objectives and the accept-
ability of the test data for purposes of licensing review. If GE meets
the scheduled date for the submission of the final data report (DTR) for
GIRAFFE He (April 26, 1996), the staff review will be issued by about
May 25, 1996. Similarly, for a PANTHERS IC DTR delivered on April 15,
1996, the staff review will be issued around May 15, 1996, and for both
GIRAFFE SIT and PANDA DTRs delivered on June 4, 1996, the staff review
will be issued by mid-July 1996.

SBWR TRACG

1. The staff will prepare a written status of the review of the TRACG
Application LTR by about May 31, 1996.

2. The staff will provide a written status on its review of GE responses to
the staff's RAIs of the TRACG Qualification LTR and a summary of the
status of the review of this report by about May 31, 1996.

3. The staff will issue a letter of acceptability of the TRACG Model LTR by
May 15, 1996. However to proceed beyond this will require completed
reviews of all the test data referred to in Item 4 above. Therefore, the
staff does not plan to issue a DSER or FSER for the TRACG Model LTR at
this time.

If you have any questions regarding this matter, please contact Son Ninh at
(301) 415-1125 or Donald McPherson at (301) 415-1246.

Sincerely,

Division of Reactor Program Management

Office of Nuclear Reactor Regulation

Docket No. 50-004

cc: See next page
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" ,UNITED STATES
NUCLEAR REGULATORY COMMISSION

t WASHINGTON. D.C. 255&4M

July 11, 1996 fF"/7ffi)F4"//7i- /J,
Mr. Janes E. Quinn, Projects Manager
LMR and SBWR Programs
GE Nuclear Energy
175 Curtner Avenue, M/C 165
San Jose, California 95125

SUBJECT: STAFF EVALUATION OF GENERAL ELECTRIC'S (GE's) TEST AND ANALYSIS
PROGRAM DESCRIPTION, NEDC-32391, REVISION C

Dear Mr. Quinn:

In response to your letter dated March 4, 1996, the staff has prepared the
enclosed report on its evaluation of the GE's Simplified Boiling Water Reactor
(SBWR) Test and Analysis Program Description (TAPD).

Overall, the staff notes that GE has made significant progress in addressing
previous issues and questions identified by the staff in the Draft Safety
Evaluation Report (DSER) and the requests for additional information (RAIs).
The staff concludes that, with the exception of the PAR and PIRT issues, TAPD
Revision C can be accepted as a framework for the SBWR testing program and the
TRACG qualification process if it is fully implemented as described. However,
a final approval of the adequacy of the test program for qualification of the
TRACG code and for design certification of the SBWR is not possible without
completing a detailed review of the test data, scaling report, TRACG licensing
topical reports, and GE's analysis thereof.

You ire requested to review the enclosed report to determine if it contains
any GE proprietary information and provide your response within 30 days of the
date of this letter.

If you have any questions regarding this matter, please contact Son Ninh at
(301) 415-1125.

Sincerely,

Theodore R. Quay, Director
Standardization Project Directorate
Division of Reactor Program Management
Office of Nuclear Reactor Regulation

Docket No. 52-004

Enclosure: Introduction
and Background

* cc w/enclosure:
See next page
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Mr. James E. Quinn
GE Nuclear Energy

cc: Mr. Robert H. Buchholz
GE Nuclear Energy
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San Jose, CA 95125

Mr. Steven A. Hucik
GE Nuclear Energy
175 Curtner Avenue, MC-780
San Jose, CA 95125

Docket No. 52-004

Mr. Tom J. Mulford, Manager
SBWR Design Certification
Electric Power Research Institute
3412 Hillview Avenue
Palo Alto, CA 94304-1395

Mr. Rob Wallace
GE Nuclear Energy
1299 Pennsylvania Avenue, N.W.
Suite 1100
Washington, DC 20004

Enclosure to be distributed to the following addressees after the result of the
proprietary evaluation is received from Simplified Boiling Water Reactor:

Mr. Brian McIntyre
Westinghouse Electric Corporation
Energy Systems Business Unit
Box 355
Pittsburgh, PA 15222

Director, Criteria & Standards Division
Office of Radiation Programs
U.S. Environmental Protection Agency
401 M Street, S.W.
Washington, DC 20460

Mr. Sterling Franks
U.S. Department of Energy
NE-42
Washington, DC 20585



INTRODUCTION AND BACKGROUND

In 1992, General Electric Nuclear Energy (GE) submitted to the NRC an applica-
tion for design certification of the Simplified Boiling Water Reactor (SBWR).
The SBWR is a "passive" plant design, in that operation of safety systems does
not require "active," ac-powered components. To support design certification,
GE developed a Design Certification Testing Program, to satisfy the require-
ments of 10 CFR 52.47(b)(2)(i)(A), which states that for a plant that
Rutilizes simplified, passive, or other innovative means to accomplish its
safety functions," the applicant must demonstrate that:

1. The performance of each safety feature of the design has been demonstrated
through either analysis, appropriate test programs, experience, or a
combination thereof;

2. Interdependent effects among the safety features of the design have been
found acceptable by analysis, appropriate test programs, experience, or a
combination thereof;

3. Sufficient data exist on the safety features of the design to assess the
analytical tools used for safety analyses over a sufficient range of
normal operating conditions, transient conditions, and specified accident
sequences, including equilibrium core conditions.

The NRC staff began its review of GE's design certification test program in
1991, prior to GE's formal design certification application. In October 1992,
the staff issued its preliminary review of the test program in SECY-92-339,
"Evaluation of the General Electric Company's (GE's) Test Program to Support
Design Certification for the Simplified Boiling Water Reactor (SBWR)." In
this document, the staff indicated that it had several concerns regarding the
proposed test program that needed to be resolved. These concerns involved
such issues as the design of test facilities, scope and range of test matri-
ces, and GE's classification of certain programs as "confirmatory" rather than
required for design certification.

Between 1992 and 1994, the staff and GE met several times to attempt to
resolve the issues discussed in SECY-92-339. In addition, the staff continued
its detailed review of GE's test programs, both those completed prior to the
submission of the application and those planned for the future. The detailed
test review raised additional concerns. In March 1994, by letter from
Dennis M. Crutchfield, Associate Director for Advanced Reactors and License
Renewal, NRR, to Patrick W. Marriott, Manager, Advanced Plant Technologies,
GE, the staff detailed testing-related issues, both those remaining from
SECY-92-339 and new concerns, that it believed needed to be resolved to permit
the design certification process to continue.

On April 1, 1994, in response to the staff's letter, GE committed to perform a
reassessment of the testing and analysis. programs for the SBWR, and to report
the conclusions of that reassessment to the staff. The outcome of GE's

Enclosure
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reassessment, entitled "SBWR Test and Analysis Program Description,"
NEDC-32391, hereinafter referred to as TAPD, was submitted .to the staff on
August 10, 1994. The staff issued a draft safety evaluation report (OSER) on
the initial version (Revision A) of TAPD to GE in November 1994. In that
review, the staff reached the conclusion that, while the document provided a
good framework for the assessment of testing and analysis requirements for the
SBWR, additional informition was required on several aspects of the material
in the report, and that additional testi•g in two major areas was required to
support SBWR design certification: containment-related integral-effects
testing with lighter-than-steam non-condensible gases; and integral systems
testing covering the late blowdown and early ECCS !njection phases of SBWR
design-basis accidefits. The staff said that, if the required modifications to
the test program were made, and if the additional information requested was
provided, satisfaztion of the requirements of 10 CFR 52.47(b)(2)(i)(A) was
feasible.

The staff met ýiith GE in December 1994 and January 1995. In addition, GE
presented the TAPD to the Advisory Committee on Reactor Safeguards (ACRS) in
January 1995. As a result of these meetings, a number of action items were
identified. GE committed to address these items in subsequent revisions of
the TAPD. GE informed the staff that this would be a "two-stage" process,
with Revision B of the TAPD addressing about half of the action items, and
Revision C addressing the remainder. In response to the staff's conclusion
regarding additional testing, GE also committed to perform two series of tests
in the GIRAFFE facility at Toshiba's Nuclear Engineering Laboratory, in
Kawasaf~i, Japan: an "H" series, using helium to simulate hydrogen behavior in
the cintainment; and a series of "system interaction tests," denoted
GIRAFFE/SIT, to examine the late blowdown/early ECCS injection phases of SBWR

*." LOCs.

TAPD, Revision B, was submitted to the NRC in April 1995. While a number of
the action items were resolved, the staff found that there were still many
unresolved issues and questions that GE needed to address. The staff issued
Requests for Additional Information (PRA.s) 900.102 - 900.181, concerning TAPD,
Revision B, In June 1995. GE agreed to address these RAIs in Revision C of
the TAPO.

TAPD, Revision C, was submitted to the NRC in August 1995. It comprised a
substantial revision of the previous versions of the report, and included a
supplemeAt describing in detail the process of developing Phenomena Identifi-
cation and Ranking Tables (PIRTs) for the SBWR. In addition, a separate
report, entitled 'Scaling of the SBWR Related Tests," NEDC-32288, Revision 1,
was issued in October 1995 to supplement the TAPO in the area with regard to
the scaling approaches for the various SBWR test facilities.

*In March 1996, during the staff's review of TAPD, Revision C, and the associ-
ated scaling report, GE announced that it was withdrawing the SBWR from the
NRC's design certification program. GE committed to complete the "technology
phase' of the SBWR program, which comprises-the test programs and associated
reports, plus a very limited description of SBWR modeling using the TRACG

• " •: . , / .'. ., "" . L *•
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computer code. GE has completed all of its planned testing activities and has
issued all test reports with the exception of the PANDA test reports. The NRC
staff agreed to complete its review of the TAPD, Revision C and also to
provide feedback on the scaling report.

SumMary of Staff's Evaluation of the SBWR TAPD Revision C Report anLMjor.
Conclusions .

Evaluation of the SBWR TAPD Revision C Related to Reactor Systems Area

This assessment of the SBWR test and analysis program covers only the TAPD
descriptive material (primarily PIRT development) and the test matrices for
relevant programs. Detailed evaluation of the test data has not been per-
formed, and no conclusions can be drawn about the final acceptability of the
test programs to provide data for code validation, to satisfy the requirements
of 10 CFR 52.47 (b)(2)(i)(A).

The staff has reviewed TAPD, Revision C, and has determined that GE has
essentially fulfilled its commitments to address (1) the "actions items" from
the DSER, except as noted below, and (2) non-scaling-related RAIs from its
review of TAPD, Revision B.

In the DSER, the staff stated, "The staff requires considerably more informa-
tion than is available in the TAPD report on the details of the code qualifi-
cation program for TRACG. Neither the TAPD report nor the code qualification
documentation for TRACG that GE has submitted...provides sufficient informa-
tion on code models and correlations and their applicability over the range of
SBWR thermal-hydraulic conditions, nor has the staff been able to determine
from these documents how the test data will be used to quantify uncertainties
and biases in the analyses, especially for LOCAs." In February 1996, GE
submitted the TRACG Model Licensing Topical Report (LTR), Revision 1 to the
NRC for review. However, on March 13, 1996, GE requested that staff suspended
the review of the TRACG Qualification LTR Revision 1 and the TRACG Application
Revision 0, and also requested that staff provide written summary of status of
the review of these reports. The staff has committed to issue status reports
on the reviews of the Application and Qualification LTRs, and also to issue a
letter documenting an acceptance review of the Model LTR (letter, Crutchfield
to Quinn, 'Status of the Simplified Boiling Water Reactor (SBWR) Test Programs
and TRACG Review," April 12, 1996).

The staff concludes that TAPD, Revision C represents a substantial improvement
over Revisions A and B, and that most of the staff's non-scaling-related
comments and questions hav6 been satisfactorily addressed. The remaining
outstanding issues related to TAPD Revision C concern the PIRT, and are
addressed in more detail below. Most significantly, the staff notes that GE
has complied with its commitment to perform late blowdown/early ECCS integral
systems testing 'n the GIRAFFE facility; the GIRAFFE/SIT series of experiments
was completed in October'1995. The staff reviewed GE's test matrix for
GIRAFFE/SIT, and determined that it likely would address the-technical issues
for which the testing w4s required.

I
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GE also revised the test matrix for the PANTHERS/IC test program, performed at
SIET Laboratories in Piacenza, Italy, in response to staff comments in the
TAPD, Revision A, review. The staff reviewed the revised test matrix, and
determined that the changes satisfactorily addressed the staff's concerns.

GE has addressed most of the staff's comments and questions regarding discus-
sion of the PIRT as presented in Revisions A and B of the TAPD. The staff
notes that, the PIRT process, as documented in the TAPD and the PIRT supple-
ment, represents a commendable effort that addresses in detail the thermal-
hydraulic phenomena relevant to the SBWR in the context of safety analysis.
However, the staff still has several comments and questions related to the
PIRT in TAPD, Revision C, many of which concern consistency in phenomena
identification and ranking in different sections and/or tables in the TAPD, or
the rationale for choosing certain rankings during various phases of SBWR
accidents. Additional comments relate primarily to coverage of specific
phenomena in data from test facilities and programs outside of those performed
as part SBWR design certification testing program. These comments and
questions are listed in Appendix A to this report.

In the DSER, the staff indicated that it would also review the implementation
of quality assurance (QA) in the conduct of the test programs, to determine if
GE and its partners in the SBWR test program fulfilled GE's commitment to meet
NQA-1 requirements for SBWR design certification testing activities. The
staff has conducted QA inspections of all of GE's major SBWR design certifica-
tion test programs (GIST, PANTHERS/PCCS, PANTHERS/IC, GIRAFFE, and PANDA), and
has concluded that, for GIST, PANTHERS, and GIRAFFE, NQA-1 requirements ware
met, or that appropriate remedial actions were taken to cu,-,'act deficiencies
found during those inspections. The PANDA QA inspection was cinducted in
March 1996, and two non-conformances were reported to GE as a result of that
review. The staff therefore requires that GE implement corrective actions to
close the deficiencies identified during the PANDA QA inspection.

Summary and Conclusions

When the TAPD was originally submitted to the NRC, GE posed three major
questions to the staff for review:

1. Is the test program adequate for qualification of the TRACG code?

2. Is the test and analysis program adequate for design certification of the
SBWR?

3. Is construction of a new integral test facility required for additional
SBWR testing?

The staff's original evaluation stated that, if GE provided the required
additional: information on TRACG and modified the test programs per staff
recow.endations, accomplishment of the first two objectives was "feasible."

I.
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The staff further determined that the required additional testing could likely
be accomplished in an existing SBWR test facility (i.e., GIRAFFE),. so that
construction of a new facility was not required.

The conclusions reached in the current evaluation of the revised TAPD are
consistent with those cited above. Since the staff will nrt have the opportu-
nity to review detailed information regarding TRACG qualification using data
from the SBWR test program, a final conclusion cannot be reached on Ques-
tion 1. The response to the second question must also be a preliminary one.
As stated above, the staff's evaluation of the test matrices for reactor-
systems-related testing is that the specified test conditions anyear-to-be
ideouate to provide necessary data-for design certification and TRACG qualifi-

cation. However, final conclusions concerning the adequacy of testing to
satisfy the requirements of 10 CFR 52.47(b)(2)(i)(A) cannot be drawn without a
detailed review of the test data and GE's analysis thereof.

Evaluation of the SBWR TAPD Revision C Related to Containment Area

The staff has reviewed TAPD, Revision C and has determined that GE has
sufficiently addressed many of the previous staff's concerns and that TAPD,
Revision C defines a systematic and comprehensive plan to test and analyze the
SBWR-related phenomena. The staff concludes that the plan, as described, can
be accepted as a framework for the SBWR testing program and TRACG qualifica-
tion process. However, in that GE has not fully dealt with all of the
previous staff's concerns in Revision C, the following discussion is provided.

Some of the containment issues identified in the DSER (letter from J. H.
Wilson to P. W. Marriott, November 29, 1994) are not addressed in the Revision
C, i.e., (a) PCCS and containment response with a stuck open vacuum breaker;
(b) degradation of PCCS performance through ingestion of debris in the
drywell, and (c) potential influence of the passive autocatalytic recombiners
(PARs), including interaction between the PARs and PCCS. In the subsequent
meetings GE presented a position that these issues can be addressed analyti-
cally using qualified TRACG code. In principle, the staff can accept such an
approach; however, the final acceptance of this approach can be made only
after the qualification of the TRACG code is completed.

The staff remains con irned with the exclusion of the PAR testing from the
* TAPO framework. In tne response to Question 900.135, (which is not included

in the Revision C), GE claims that "An extensive database already exists on
the PAR units." The staff is not aware of such a database; therefore, GE
should provide additional information with a detailed description of the PAR
technology. Without this additional infirmation., the staff believes there may
be a need in the future for additional tests.

The review of TAPD, Revision C led to a number of -additional questions listed
inAttachment 1. -These questions do-not Invalidate the acceptance of the
TAPD, Revision C as a-framework document. Rather, it is a list of detailed
issues that need to be addressed before final approval ofthe program can be
granted.'

* * .. .. .* ', . . . . . *. . I.
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The staff's review of TAPD, Revision C has focused on the three general areas:
1) scaling of the test facilities, 2) quality of the test data, including
adequacy of the test matrices, and 3) physical models incorporated into the
TRACG code. These three areas are discussed below.

The staff has previously provided an evaluation of the GE TAPD scaling
analysis. The staff's major concern was the applicaticn of the scaling
analysis within the frame-work of the testing program. The only other related
comment the staff would make in this evaluation is regarding the statement in
Revision C Section 1.2.2 that "GE has used a procedure similar to CSAU
methodology .... and submitted to the NRC." This statement refers to a Rash
to Jones letter in 1992 that submitted a set of view graphs from a presenta-
tion, essentially outlining what is now TAPD, including initial PIRTs. It
contains a few of the elements of CSAU, but it does not constitute a procedure
similar to CSAU. In particular, there were no sensitivity and uncertainty
analyses included.

Regarding testing, the staff has performed an evaluation of the PANTHERS/PCC
data and is reviewing the GIRAFFE data. The PANDA results have not yet been
submitted for the staff's evaluation. In general, the test matrices described
in Revision C seem to be adequate, i.e., the range of parameters expected for
the SBWR operation seems to be well covered. However, by witnessing these
tests the staff noted that in the case of the PANDA program some test proce-
dures were modified. In some cases the tests were not performed as long as
originally intended. In another case, GE claims that the objectives of two
different tests are met with a single test, e.g., tests M6 and MS. The staff
is concerned that such late modifications may affect the implementation of the
framework document.

TheTRACG Model' (LTR NEDE-32176P) review is'pending and its evaluation will be
included in a' separate SER. The TAPD, Revision C identifies the SBWR-related
phenomena and a need for associated computer models. In particular, Table
2.3-2 provides a good cross-reference between the SBWR containment phenomena
and the code physical model., The list seems to be comprehensive and, as
presented, is acceptable.

* However, the staff is concerned with the application of the TRACG as a best-
estimate code. This Issue has already been raised inRAI 900.134. The staff
was informed verbally (August 1995' meeting at San Jose) thiat GE is now
proposing a new *hybrid" approach, i.e., a mixture of best estimate and

. bounding (conservative) calculations. This new approach may have a signifi-
cant impact on some TAPD items. Discussion of this change is missing from the
document.

..'SUMMARY AND CONCLUSIONS

.The: staff's ..review of TAPD, Revision..C has determi ned that it defines a
systematic and comprehensive plan f0 test and analyze SBWR-related phenomena.
The acceptance of the'plan is based on:current knowledge without having the
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opportunity to evaluate many of the test results. As a result, it should be
understood that final acceptance or approval can only be provided after having
completed the evaluation of all of the program elements, i.e., the scaling
report, the test data evaluation, the TRACG model, and the TRACG qualification
report.

While the staff has accepted the plan, there are certain areas that have not
been addressed which are necessary to have a complete program. These areas
are identified in the form of RAIs from the series 900.102-900.181. Examples
of such areas include the effect of noncondensible gases (900.132), or the one
regarding best estimate scenarios (900.134), or regarding TRACG nodalization
(900.141). These examples are issues that have not been addressed within
TAPD, Revision C and need to be resolved before TRACG qualification can be
used for design certification.
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6 APPENDIX A

Note: Most comments are related to the PIRT Tables, and generally deal with
identified phenomena and/or their rankings in those tables. References to
tables and page numbers are keyed to the main TAPD document and Supplement 1
on PIRTs.

900.182 p. SI-2, critical flow is described as the "primary parameter
of interest" in the early phase(s) of a LOCA. However, in
Table 2.3-1 (p. 2-36), phenomenon E8 (break flow) is ranked only
"5" (medium) for SBLOCAs. This appears to be inconsistent for a
primary parameter of intercst.

900.183 Also with regar': to E8, the table of phenomena definitions
(Table Si-1) describes "break flow" in terms of critical flow
only. However, there are times in the transient, especially after
blowdown, during which flow out the break would not be critical.

900.184 The ranking rationales in Tables S1-2 through -8 are somewhat
ambiguous, since they do not break down phenomena ranking into
different phases of the accidents covered. Also, some of the
accident categories are quite broad (e.g., SBWR LOCA), and do not
appear to differentiate between LOCAs of different types (e.g.,
MSLB, GDCSLB), for which the phenomena and their rankings may not
be the same.

900.185 The handling of the specific phenomenon of break flow is somewhat
confusing, since both E8 and L1 - L4 deal with it. Although the
table does not limit ES to liquid breaks (or non-MSLBs), since the
"L" phenomena cover steamline phenomena, the implication is that
EB does not. Some clarification is needed of what is meant by
these phenomena, and further justification of the importance
rankings is indicated.

900.186 There appears to be somewhat of a "disconnect" between identifica-
tion of phenomena from the "top-down" process and those from the
"bottom-up" process. Section 2 of the TAPD does not include any
isolation condenser-related phenomena, although they are later
included in Section 4.

900.187 The cross-reference to the TRACG model report Section 3.1 for
phenomenon L2X, acoustic effects, is misleading, since the TRACG
report does not have any details on the phenomenon beyond the
basic general conservation equations.

900.188 The discussion of phenomenon C8 (p. S1-17) refers to its impor-
tance in operating BWRs. It is difficult to see why it should be

* rated even "medium" for the SBWR (Table 2.3-1, p. 2-34).

.900.189 With regard to Section 3.1, while in the context of the TAPD, it
is appropriate to. fcus onr BWR "unique" features, it is still

* necessary to validate TRACG for phenomena that occur in the
lIopeprating fleet, as well, since.the code has never been approved
2as a licensing-basis tool.

• ;"; .: • ' : - ; . .' : . . . F ' . .... ..
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900.190 Although this version of Table 3.2-1 is somewhat clearer than
previous versions, and the table column headers are more descrip-
tive, the way in which the entries are classified and the right
most two columns, i.e., what qualifies as "SBWR Unique" and what
is in the "Existing Fleet" is still somewhat hard to follow. In
addition, there are still a number of apparent inconsistencies and
other unclear attributions in this table and other related ones
(e.g., Table 3.3-1, the tables in Section 4.1, and Table S1 9).
Some examples are given below.

a. The reference to PIRT Item C12 for B1l/7 in Table 3.2-1
(p.3-5) is hard to follow. It would appear that F1 is more
relevant.

b. For B32/2 (p. 3-7), why is "stratification in IC drums" under
*condensation in tubes?"

c. It is difficult to see why, for B32/4, "impact on IC unit heat
transfer correlation" is a "phenomenon." In addition, this
"high" ranked entry does not appear to be carried into Ta-
ble 3.3-1 on p. 3-33.

d. The entries for E50/10 in Table 3.2-1 and Item 32 in Ta-
ble 3.3-1 appear to be misleading. PANDA and GIRAFFE/SIT are
noted as sources of data to address this issue, which involves
passive/active systems interactions. The staff is not aware
of any data taken in either of these test programs that would
address this issue.

e. There appear to be some inconsistencies between the TAPD
discussion of TRACG qualification and information that appears
in the TRACG documentation itself. For instance, the TAPD
cites data for chimney void fraction up almost to SBWR operat-
ing pressure. However, no data are cited in the TRACG Quali-
fication Report below abotit 20 bars. Since low-pressure
phenomena are of substantial interest in the SBWR, the appar-
ent lack of low-pressure data is of concern.

"9i
1f.

- *i .- .

The staff disagrees with assertions that TRACG models have
been "qualified" for SBWR applications. For instance, in
Section 3.3.1.2, this claim appears to be made for predictions
of SBWR stability. Not only is this statement apparently at
odds with information in the TRACG Qualification Report, but
until the staff accepts TRACG as being qualified for SBWR,
claims that it is qualified must be viewed as preliminary, at
best.-

In Table 4.1-1a, the issue listed for LS'is not clear; it is
also not clear why this .issue. is ranked in the GDCS phase,

.7.
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rather than the blowdown phase. The rank of "high" for a
large break is also not clear, since depressurization through
the break would ;ppear to be dominant.

h. In Table 4.1-1b, the medium ranking in the GDCS phase for IC
phenomena appears to be inconsistent with the information in
Tables 3.2-1 and 3.3-1, which show "high* ranking in the
blowdon phase.

i. Item C27 in Table S1-9 is ranked "high" for stability, but
does not appear at all in Table 4.5-1a.

900.191 The description of the systems interactions study described in
Section 4.2.2 and the results discussed in Appendix C do not
appear to be entirely consistent. It would be useful to number
the cases or to use some other unique identifier to be able to
determine the correspondence between these two parts of the
report.

900.192 There appear to be some inconsistencies in Table 5.1-1a, where
specific test facilities are cited for phenomena that are not
appropriate. Examples include:

a. Phenomenon A4 (p. 5-3): how do these facilities address lower
plenum axial void distribution?

b. Item El: Neither Edwards test data nor Marviken tests include
uncovery of a horizontal break line.

900.193 In a similar vein to #11, the treatment of CCFL does not seem
consiste;at in the tables in Section 5 when compared to comparable
information in the TRACG Qualification Report. The applicability
of SSTF to SBWR for this phenomenon (Table 5.2-1a) is open to
question, while areas in which SSTF might be useful (e.g., Phenom-
encn C9--parallel channel flow distribution) are not shown.

900.194 .-Ville indirect confirmation of phenomena can be derived from some
separate-effects tests, that does not necessarily mean that they
are S-E tests for those phenomena. An example is interfacial heat
transfer (Item C2Ax), where information on interfacial heat
transfer might be inferred from test results and associated
analyses on the Edwards and Marviken experiments; that was not,
however, the main objective of the tests.

900.195 Please clarify Refs. 71 and 72 (p. 8-4), which are called out in
Table 5.2-1a. They have different titles, but the same number and
date.

900.196 ForlItem A9, bottom head stratification, Table 5.5-1a indicates
this will be evaluated by analysis. Considering the 'high"

.. ~~ . . .. . , . .....
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ranking for this phenomenon during start-up transients, it is not
clear that evaluation in the apparent absence of data is appropri-
ate. Please clarify how this phenomenon will be assessed.

900.197 Reference to coverage of the issue of *decay heat" (C24) by
integral systems tests is ambiguous. Certainly, integral tests
can assist in evaluating the effect of different decay heat levels
on system behavior. As far as validating the decay heat model is
concerned, however, that cannot be accomplished using an out-of-
reactor test facility.

900.198 Several phenomena are listed as having only plant data available
for "test coverage." These include C3 (gap conductance); C9 (par-
allel channel flow distribution; C3BX (pellet heat transfer); CBX
(void collapse); F2 (chimney flow distribution); and 12 (separator
inertial pressure drop). It is not clear for some of these phe-
nomena whether existing plant data are sufficiently detailed to
provide the basis for code model assessment. For some cases, at
least, it would appear that reasonably detailed local data are
needed, while plant tests tend to be more "globally" instrumented,
and local data may not be available.

*1.
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APPENDIX B.

SIGNIFICANT IESTIONS

900.199 Pg. 1-1 &
4-3

Hydrogen generated by 100 percent metal-water
reaction is said to be addressed as DB require-
ment, with reference to Table 4.1-2c. No further
details are given, except that apparently the
potential effect of light NCs on the PCCS is
considered in the Interaction XC6. What is the
effect of the 500 kmol of hydrogen on the contain-
ment pressures and on the volume fractions of H2
and 02 in the containment during a LOCA? How do
these compare to the requirements of 10 CFR Sec-
tion 50.34(f). Rough estimates appear to indicate
that the containment design pressure would be
exceeded if 500 kmol of hydrogen were to be added.
Or does 100 percent here refer to the clad surface
only, with the clad layer to be oxidized, being
the one used in Section 6.2.5.3 of the SSAR
(0.00023 in.)? That would correspond to less than
1 percent of metal-water reaction.

903.200 Pg. 1-8 The first sentence of Section 1.2.2, Major SBWR
Test Facilities, states "GE has used a procedure
similar to CSAU methedology .... and submitted to
the NRC, referring to Rash to Jones letter of
1992. That letter submits a set of view graphs
from a presentation, essentially outlining, what
is now TAPD, including initial PIRTs. It contains
a few of the elements of CSAU, but it does not
constitute 'a procedure similar to CSAU". In
particular, there is no sensitivity and uncertain-
ty analysis and many of the steps leading to that
analysis are also missing. Please revise the text
accordingly.

900.201 Pg. 1-8 The remainder of the first paragraph of Sec-
tion 1.2.2 appears also to overstate the case.
Where in the PIRT are 900 data sets defined? (A
PIRT ranks phenomena and does not define data
sets). And if it were correct that of the impor-
tant phenomena meach. has been qualified', then
there would be no need for a TAPD. All that would
still be needed is a documentation of that effort
rather than a TAPDI Please revise as appropriate.

N~ -
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900.202 Pg. 2-3 &
2-4

At the beginning of Section 2.2.1.1 the piping and
valve sequence for the GDCS lines is prescribed,
and the break is assumed to occur between the
squib valve and the nozzle entering the vessel.
Under "Blowdown Periodo in Section 2.2.1.2 it says
"simultaneously the pool side of the broken line
drains .... f. The squib valves only are actuated
150 s after ADS actuation, about 300 s after the
break occurs (see Figure 6.3-54 of the SSAR), i.e.
towards the end of blowdown and close to the
beginning of the GDCS Refill Phase. (There are
several later references to "almost immediate"
tank draining also in Sections 3 and 4, for in-
stance Page 4-2, 2nd paragraph.) Please clarify.

900.203 Pg.
28

2-26 & The first paragraph of Section 2.3 apparently
describes the procedure applied for the LOCA in-
vessel PIRT of Table 2.3-1, while the second
paragraph on Page 2-28 describes the procedure
used for the containment PIRT, Table 2.3-2. The
procedures are not quite Identical, and this
should be clarified. The team of experts was
apparently not the same, consensus was used on
Page 2-26, while avwraging is used on Page 2-28.
Either procedure is appropriate, but it should be
clarified with the first paragraph of Page 2-26
that the procedure, described there, was not used
for all subsequent PIRTs.

900.204 Sect. 2.3 It is surprising to find that the isolation con-
densers are not at all mentioned in the current
PIRT, not even under transients. (For instance,
note inclusion of Transient 15.5.1, Inadvertent
Startup of ICs in Table 3-1 of the Applications
Report (NEDE-32178P)). This would appear to be an
omission and should be corrected. In particular
with the three uses of the PIRTs outlined on
Page 2-26, their Inclusion is important for all
three uses, but in particular for the third one of
determining model bias and uncertainties. With
the extensive PANTHERS test data and the universi-
ty test data of Reference 19, there would appear
to be a sufficient data base, and one would not
expect that the Inclusion of the ICs here would
significantly affect the tables of Sections 5 and
6.

I,
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900.205 Sect 2.3-1

900.206 Si Tables
SI-3 & 4

At the top of Section 2.3.1 the overall transient
is broken down into three time pCrlods, followed
by a statement, that rankings were performed for'each of these periods'. While this was done for
the containment, it was not done for the in-vessel
events of Table 2.3-1. At least this statement
s;).uld be corrected, including a justification,
why rankings for the long term cooling period are
not expected to introduce further significant in-
vessel phenomena.

While the phenomena descriptions of Supplement I
are extremely helpful in understanding the PIRTs,
there are two major deficiencies, which should be
corrected:

1. The phenomena brought in via Section 3 into the
combined PIRTs of Section 4 are not covered at
all.

2. The ranking rationales of Tables $1-3 and S1-4
do not address individual rankings and are much
too brief to be of help.

The PIRTs of Revision C have been slightly revised
from the previous PIRTs. We assume that this was
done without the team of experts, by one or few
in-house contributors. While this is, strictly
speaking, not within the rules for PIRTs, from a
practical point such revisions are unavoidable and
should be acceptable, if done cautiously by ex-
perts. We recommend that this be pointed out in
the report, with a description of the procedure
used for PIRT modifications.

900.207 4th ¶ of
Section
2.3.1

I
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900.208 2nd ¶, Page In a
2-28 give
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900.211 Sect. 3.2 Such
Table 3.2-1 gene

ture
syst
nent
With
majo
asce
phen

ccordance with the focus on the first 72 hr,
n in Section 1, the deletion of PC6 (PCCS vent
from Table 2.3-2 is justified, since the fans

apparently only available after 72 hr. Howev-
In Section 3, several items with up to 100-day
scale are being retained. This significant

repancy in focus is not clear to us. Also,
ils about this PCCS fan are still not kiiown to

It is not shown in the SSAR. What is its
ose? Can it become an obstruction? Can it

excessive steam and/or NCs through the PCCS
lines into the suppression pool? Is it

idered In the modeling of the pressure drop in
PCCS intake lines, which was ranked high? Why
;hls fan not included in the PANTHERS and/or
A experiments, if it is a resistance in the
path? We would like to know more about its

tion, its function and purpose.

her phenomenon which we would consider to be
nterest only after the 72 hr focus, if at all,
)C1, heat transfer to safety envelope. The
ty envelope appears to begin at the outside
ace of the containment concrete walls. Appar-
y free convection on the outside of the 2 m
k containment concrete walls is considered

i It takes approximately one week for 1 per-
of the temperature rise inside the contain-
(about 50 to 100 0 C) to be felt on the out-
of the wall. Why is this included?

tevislon C the contents of the QDB sheets is
ribed in more detail. Apparently they include
ificatlon of the required data range for the
rtant process variables. This information
d be of great value in assessing the complete-

of the currently available data base. We
n would like to recommend that this informa-

should be made available, maybe as an appen-
or a supplement to the report.

system structure tables as Figure 3.2-1
rally have further detailed subsystem struc-
s associated with them, leading from the
ems to the components. A system and compo-

perspective" was promised in Section 3.1.
out seeing the further breakdown from such
r systems as Nuclear Boiler Syst--m, one cannot
rtaln the completeness of the features and
omena selected in Table 3.2-1L
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900.212 Table 3.2-1

900.213 Table 3.2-1

From the information given, it is not at all
clear, what belongs to the RPV System and what to
the Nuclear Boiler System.

The term "unique SBWR design feature" is now well
defined in this revision of the report. We concur
with the definition, but we still have some prob-
lems with it:

1. TRACG will have to be validated for all phenom-
ena, not Just for the SBWR unique ones. While
we would expect there to be a sufficient data
base for the non-unique ones, we do not see,
why they should be excluded from consideration
for code validation.

2. It remains unclear, how under QDB Screening
(Columns 10 and 11 of Table 3.2-1) many phenom-
ena are to be qualified against BWR fleet data.
In the text on Page 3-2 the third paragraph and
the end of the last sentence on that page
appear to be in conflict. If validation can be
based on fleet data, then the phenomenon is not
SBWR unique as defined in the third paragraph.

3. It is also often not clear, why a feature is
considered unique. For instance, Entry TIO/O
in Table 3.2-1 lists 'pressure suppression type
containmento as a unique concept. There have
certainly been previous pressure suppression
type containment designs. If uniqueness here
now refers to the data range (Item 2 in the
third paragraph of Section 3.2), then fleet
data would not be available to assess this
phenomenon.

In many cases, the reader cannot appreciate what
is meant by the brief entries in Columns 5 and 6.
For instance, Page 3-5, System/Issue No. 811/7
and 8, the entries in the first row are clear, but
what do the next two rows mean? (Core flow mea-
surement/determination and Potential for Bundle
flow maldistribution...) What are their rankings?
In the next row (B11/8), what is "nuclear heatup'
and why does it enter under RPV chimney and not
under core?

In Row B1l/7 reference is made to PIRT No. C1Z,
which is part of the core bundle. Wouldn't F1 be
more appropriate?

900.214 Table 3.2-1

.-- ~-v-
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900.215 Table 3.2-1 The indexing of the entries in Table 3.2-1 can
often not be followed. There appear to be incon-
sistencies. It should be revised and/or fully
explained. For Instance, for System MPL
# E50, GDCS, we find the following sequence of
numbers and letters:

Systemu MPL
/b=i No.

ES0
E5O/1
E50/8
E50/9
ES0/2
E50/3
E5O/10
E50/4

ESOIS

E50/6

E50f7

Unique
Fe~atures

b)

c)

2)
a)
b)

lIne lmportar~t
Pbenome~am

1)
2)
3)
2)

3)
3)
2)
b)

1)
2)
1)
1)
2)
1)
1)

2)

1) 2)

2)

900.216 Section 3.3 The subsections of Section 3.3 provide mainly details to the
& Table 3.3- entries of Table 3.3-1. However, the user must at times
1 cournt the table items marked by asterisk to find the appro-

priate subsection. The System MPL/Issue No. should be
given with each subsection, and the titles should reman
identical to the entries used in Table 3.3-1 (.Many are, but
not all.)

900.217 Table 3.2-1 Under E5011, the GDCS period is specified, but one of the
E50 concerns .is equalization line draining, which would only be

an icipated for the long te.-m cooling phase of some LOCA
scamnalos. Please explain or modify..

Table 3.2-1 Similarl
900.218 E50 relevant

would n
the- time

900.219 Table 3.2-AL, We do'
E50 the hec

metriec

• 2 ,

y, it would appear that Time Phase 7 would also be
Pr Item E50/8, since ADS and FW interactions

lot be expected after the blowdown period (Sae also
scales given in Table 4.1-1c.)

iot understand why Item E5019 has been added; with
:k valves between GDCS pools and the RPV, mano-
=scillations would not appear to be possible.

.. .. . ...
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900.220 Table 3.2-1
E50

900.221 Table 3.2-1
ES0

900.222 E50
Table 3.2-1

900.223 Table 3.2-1
E50/6

The ESO entries in Table 3.2-1 repeatedly reference PIRT
Ref. Nos. GD3 & GD4. No such PIRT entries are found
in Sections 2, 4, or 5 of the report, nor are they defined in
Table SM-i.

E50/4 appears to consider equalization line flow which
would occur in Phase 9 only. In this context, the entry in
Column 5, Issue, is completely unclear- What does equal-
ization line flow have to do with interactions with ADS and
FW? Please explain or modify.

The ESO entries E50/1 to E50/5 are apparently divided into
different time ranges in Column 4, Unique Features, which
is not really a "unique feature", but the subdivision appears
to make sense. However, the definitions of short, medium
and long term cooling are not clear, and the terms are
apparently not used in the. same context as the Time Phas-
es 7 to 9 of Column 8. In particular, since this item is
classified in Section 3.3, below, as a key item, a more
thorough definition of what is meant here should be provid-
ed. Apliarently more than just equalization line flow is
considered in Section 3.3, while the text of Column 4, here,
really only applies to equalization line flow. What is
"System post-LOCA heat transfer", as listed under E50/2?
Please clarify.

The Squib. valves and the biased open check valves are listed
as components to be developed, apparently for the GDCS
lines as well as the equalization lines. Their flow and
pressure drop charactistics apparently remain to be estab-
lished. The potentially relatively low flow rate through the
equalization line is mentioned. When and where are these
data to be developed and. where will they be reported? The
Table 3.3-1 entry "design specification must be met by
prototype hardware" implies that tture testing is plannld.
What arm the design specifications, in particular loss coeffi-
cients over the total operating range, including low flow
rates in the equaliation lines?
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900.224 Table 3.3-1
No. 34

An es.-ntially new item is the possible effect of stuck open
equalization line check valves, with sloshing between the SP
& RPV coolant levels. This is lited as E50/7 of Ta-
ble 3.2-1, with PIRT Ref. No. EQ2. Being ranked high (7),
it is carried forward to Table 3.3-1 as Item 34, where it is
marked as item for further evaluation. However, no further
entries for this item nor a definition of EQ2 are found in
Sections 4 or 5. Rev.. B listed this item in Table 5.3-2, to
be covered by PANDA tests. It is not listed in the corre-
sponding Section 5 table of Revision C. However, it was
finally found in Table 5.3-2b under medium ranked phenom-
ena and without any more reference to PANDA. Please
explain.

Why does Column 4 of Table 3.3-1 refer to MAAP calcula-
tions and Column 5 to TRACG evaluations?

The statement is made that the "TRACG models have been
qualified against GIST test data". However, GIST is not
considered part of qualification data base. GIST data can be
used, but they cannot be the only data source. (T1he same
actually also applies to App. A.3.1.4.) Mention should be
made, most likely in Appendix A, that GIST data are being
used, but only as additional assurance, not as part of qualifi-
cation data base.

900.225 Subsection
3.3.5

I,..
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900.226 Sect. 3 There were ten GDCS phenomena identified in Table 3.2-1
& Sect 4 (System E50). Nine of these were mnked Z 4 and were

carried forward to Table 3.3-1, even though some of the
wording and the sequence was changed in this process. In
particular, four items were grouped together in No. 32 and
declared to be the "single most significant phenomenon"
(top of Subsection 3.3.5). The four had ranks 7, 5, 4,
and 7 in Table 3.2-1, while three other items were ranked 8.
Why and how are items ranked seven and below suddenly
more significant than items ranked 8? Why are some of
them lumped in No. 32 and then appear separately again
later in Section 4, like for instance E50/4 which enters as
EQI in Table 4.1-2a. What happened to E50/2, referred to
PIRT Ref. No. G04 and ranked 8 in Table 3.2-1, it is
No 31 in Table 3.3-1, but never shows up in Sections 4
or 5? Frequently, Table S1-9 permits tracking of items, but
in this case there is no entry there either. A complete
accounting of were items go from Section 3 to Section 4 is
required.

II

900.227 Table 3.3-1

900.228 Table 3.2-1

900.229 Table 3.2-1
System T1O

What is the vague reference to "Russian data" in No. 30 of
Table 3.3-1? The BWR test data in the same entry are also
not referenced properly.

Several entries under G21/2 remain unclear (what is Post-
LOCA decay heat removal?), and PIRT Ref. No. FPSlb is
not found anywhere else.

Considering the entries for the Containment System (T1O) in
Row T1OIO, what is unique about a pressure suppression
type containment concept? Under T10/25 a time limit of
100 days is introduced. An explanation appears required
here, why this time period is considered, since Figure 1.1-1
stated that the TAPD focus extends to 72 hr. Such a time
limit would certainly also require additional action, like
replenishing the PCCS pool. Nothing said about that. What
does containment heat transfer for times beyond 6 h have to
do with the 100 day time span?

I I



m iu

10

900.230 Table 3.2-1
T10 & T11

The concern about heat conduction through the 2 m thick
concrete walls is not clear. First of all, the PCCS is sup-
posed to be designed for 100 percent decay heat removal
after the GDCS refill period. In that case, even if long term
heat conduction into containment structures were zero, the
containment pressure would remain within bounds. And
over very long time periods, like the 100 days mentioned in
T1O/25, as the decay heat slowly decreases one would
expect the pressure to decrease as well. Over such long
time periods, concrete conductivities could indeed change
and so could the liner to concrete resistance. However, the
effect on containment pressure should not be significant as
long as the PCCS is operating as designed.

Also, under T10/25, considering 100 days, this effect is
ranked 7, while under TIl1M, with considerations over 72 h
only, the effect is ranked 8. Please explain.

Several of the sub-categories of Important T/H Phenomena
in TI I are not clear. What is "loss in ignition" CO2 content
in TI 1/5? CO2 release from concrete generally only occurs
at much higher temperatures than those driven by a drywell
long term temperature of about 140 0 C. Please explain,
what is meant with these four sub-categories, in particular a)
and d).

Item Unique Features 1-b, T10/7 in Table 3.2-1 has four
subeategory entries in Column Issue. These appear to
correspond to Entries 49 to 52 in Table 3.3-1. The connec-
tion between the first three entries and the last entry is not
clear. Considering the wording in Table 3.2-1, Item 4 is
"DW response to LOCAbreak". But Items I to 3 also deal
with exactly that subject and the phenomena listed under
Item 4 are also phenomena occurring with Items 1 to 3.
Why are Items 1 to 3 not considered as sub-categories of
Item 4? This structure is not clear at all.

Why does Item 52 refer to ABWR horizontal vent tests,
when we are discussing drywell Th/H phenomena? The
horizontal vent system (and suppression pool) was handled
under Unique Feature 1-a, TlO/I, Entries 43 to 48 in
Table 3.3-1.

900.231 Table 3.2-1,
T1O;
Table 3.3-1,
Entries 49-
52
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900.232 Table 3.2-1,
TIO;
Table 3.3-1,
Entry 56

900.233 Table 3.3-1

900.234 Table 3.3-1
No. 59:

The Table 3.2-1 Entries T10/31 & 32 consider dryweUl to
wetwell pressure differences and bypass flow. This is an
extremely important item, and it is ranked 9. The corre-
sponding entry in Table 3.3-1 is No. 56. But why is it
descnibed there as "gas space temperature distribution/wall
heat transfer .... "? "Lat description is not clear and the
bypass flow should be primarily driven by pressure differ-
ences. T711 text of the corresponding Subsection 3.3.8.7
d-.-roes the problem well, but does not explain the Is-
sue/Phenomena entry in Table 3.3-1.

Entry 53 contains a second vague mention of "Russian
studies", without providing any reference or description.

This item was carried forward apparently from T10/29
Table 3.2-1. There it was ranked 8. Here it is said to be
not an issue. It does not appear to be carried forward from
here, even though it is said to be "covered by PANDA
tests." These statements appear to be contradictory.
(WW3, as descrnbed in Section 4 or in Table SI-i does not
include submergence.) Please explain and/or revise.
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900.235 Sect.
3.3.8.4,
Table 3.3-1
No. 51:

900.236 Sub-Sections
3.3.8.5 and
3.3.8.6:
(Table 3.3-1
No 54 & 55)

We fully agree that there is no general pool of data to cover
stratification and mixing of steam and non-condensibles in
the drywell. However, this subsection also states that the
TRACG mixing model has been "verified" in the Qualifica-
tion Report. (We assume that not "verified", but "validat-
ed" or "qualified" was meant.) The Qualification Report
(Sect. 3.8) compares TRACG predictions to radial void
fraction datA it. core configurations from EBWR and VK-50
experiments, to validate it's turbulent mixing model. The
comparison was of limited success, with the discrepancies
convincingly attributed to a lack of available information on
several details of the test data. This does not mean that
"reactor plenum data are well predicted", or that the
TRACG model "has been verified", as is claimed here.
There is really not much connection between the stratifica-
tion of gases in a large volume, like the drywell, and the
radial void distribution in the chimney section of the reactor.
A crucial point here is, that the TRACG drywell stratifica-
tion has ?ately been proposed to be handled via an empirical
upper boWnd model. Once such a model, including uncer-
tainty estimates, has been formulated and submitted, it must
be evaluated and accepted. The modeling and qualification
effort of the TRACG mixing model, described here, may
then no longer be required. Please comment.

The two subsections consider suppression pool stratification
for the short term blowdown period as well as for long term
cooling. For the first period a "conservative interpretation"
of the data is referred to, but the text implies that a future
mechanistic model may be substituted. For the second time
period a mechanistic model, to be qualified, is implied. We
were under the impression that conservative empirical
models would be used for both time phases. Please explain
what time scales are considered for these two items and how
suppression pool stratification will be modeled for each
phase.

900.237 Sub-Sections Of the two entries, only one corresponding entry is found in
3.3.8.5 and Table 4.1-2a (WW6), i.e., all the previous detail, presented
3.3.8.6: here, is lost. WW6 is carried forward into Tables 5.2-2,
(Table 3.3-1 5.3-2, 5.5-2 & 6.1-I, but with reference to PANDA, &
No 54&55) PSTF & Mark M data only. No more reference to "ABWR

horizontal vent tests" is given, as in Table 3.3-1. Please
explain.

17 .... .. . I. -
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900.238 Table 3.2-i,
T1514

Entry T15/4 lists potential detonation of H2/02 with steam.
This was assigned an Importance of 5. H2 (but not Oc)can
really only be produced from massive fuel clad/water
reaction, while both can be produced to a moderate degree
by radiolytic decomposition of wate-'. With PARs the
presence for either should have an infinitesimal probability.
The minimum required 02 concentration for deflagration in
H2/02 systems is about 5 vol percent, with a corresponding-
ly higher detonaon limit'. 0 is originally uniformly
mixed with nitrogen at 3.5 vol percent. Thus, its concentra-
tion after adding H2O and H2 can only be lower than that
value. If detonations are not credible, as the above argu-
ment implies, than they cannot have a rank of 5. However,
if they are possible at all, then they will have to be a top
priority! A detonation in a PCCS unit could leave a gaping
hole in the containment boundary! Either the item should
have a rank of 0, since incredible (which we hope it is), or
it must be carried forward. (Table 3.3-1 implies that it is
iciluded in No. 65, but detonations or even deflagration
burning are nt mentioned there at all.)

IH. F. Coward and G. W. Jones, "Limits of flammability
of gases and vapors", Bulletin 503, Bureau of Mines,
Department of the Interior, AD-701 575, 1952.

Why are the suppression pool hydrodynamic loads being
brought in here (WW9)? The current GE position is to use
a previous "approved methodology" for these and not
TRACG. We assume that the entries in Table 5.3-2 that
TRACG qualification against these data has been completed
are erroneous?

900.239 Table 4.l-2a
Table 5.3-2

'H.F. Coward and G.W. Jones;, "Limits of flammability of gases and vapors", Bulletin

503, Bureau of Mies, Department of the Interior, AD-701.575, 1952:.
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900.240 Table 4.1-2a

900.241 Table 4.1-2a

900.242 Table 3.2-1
System T49

The entries considering conduction through the concrete
walls and convection on it's outside would not be items for
TRACG validation (OCI and CW2). However, if wall heat
transfer is indeed important, then property data for items of
CW2 would certainly be of interest. Also of interest would
then be the liner/concrete gap conductance. This was
carried in Rev. B as PIRT Ref. No. CWi, but has essential-
ly disappeared in Revision C. CW1 is uaed in Table 3.2-1
for conduction through walls, which was ranked low. Table
3.3-1, in No. 60 mentions it, referring back to Item T10/25
in Table 3.2-1, which has no reference to liner/concrete gap
conductance. It does not seem to be used at all in Section
4. We would expect that the analysis would be done with a
simple model or code for heat conduction, analyzing the
process with fine nodalization over very long time periods.
Please explain and confirm.

At this time it is not clear what the assumed conditions are,
for the operation of the PARs during LOCA scenarios. We
would assume that they would also not be covered by
TRACG analysis, and the three entries for System T49 in
Table 3.3-1 would also imply this. Please confirm or
explain.

Typical flammability control systems use hydrogen igniters
(glow plugs) to cause controlled recombination (combustion)
of H2 and 02. Such a system is described in Section 6.2.5
of the SSAR. Reference there is to "igniters" and "glow
plugs" while the phrase "Passive Autocatalytic
Recombiners" (PAR) is never used. This report exclusively
uses the term PAR. Are they the same, or is another
system being considered now? Use of PARs is listed as
unique in T49/1 in Table 3.2-4. The glow plugs mentioned
in the SSAR would not appear to be unique for flammability
control. If the PARs are different from the glow plugs of
the SSAW, can they also remove H2 alone, i.e., without the
presence of 02?

I

4~
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900.243 Table 3.2-1
System U71
Table 3.3-1
No. 74

900.244 Section 4.0
& 4.2

900.245 Table 4.1-2b

Without a definition, what comprises this system, it is not
clear how these entries interface with those of System TIl,
Containment Vessel. By the SSAR, Section 6.2.1.1.2, the
safety envelope appears to be the outside surface of the
containment concrete walls, while the reactor building
structure would be outside the safety envelope. But item 74
in Table 3.3-1 refers to heat transfer to the safety envelope.
Why is FP holdup mentioned for regions outside the con-
tainment when there has not been a scenario identified,
which resulted in FP release from the containment (U71/2 in
Table 3.2-1)? A more detailed description is required as to
what is meant and how T1I and U71 are related.

At the beginning of Section 4 one gets the impression that
the interactions, to be considered here, will be the ones
identified in Tables 4.1-1c and 4.1-2c. (The list of interac-
tions is screened in Section 4.2 .... ). Actually that is not
so. Of the LOCA/Containment interactions of Table 4.1-2c
parts of XC2 and XC4 are the only ones considered in
Section 4.2. It is suggested that this should be made clear
in Section 4.0 and at the beginning of Section 4.2.

Page 4-2, end of second paragraph, states that the "integral
response of the containment for the DBA" with 100 percent
metal-water reaction "is included as an interaction (XC6) in
Table 4.1-2c". From the references to XC6 in the remain-
der of the report, we assumed that XC6 only covers the
effect of H2 on stratification and PCCS performance.

II
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900.246 Section 4.2.2
Section C.3

In Section 4.2.2 six interaction scenarios were listed as
having been analyzed, with more details to be given in
Appendix C. However, there does not appear to be a one to
one correspondence between the scenarios of Section 4.2.2
and C.3. The text, justifying why these six cases were
chosen is almost identical in the two sections, but the
scenarios are notl As far as we can determine, there is a
partial correspondence:

Sect 4.2.2
1

2a (inadvertent DPV)
2b (IC drain before and after DPV)
2c (connection IC & DPV severed)
3
4
5
6

App. C.3
W&7
3

6
4

900.247 Section 4.2.3

Please revise the corresponding report sections, so that a
reader of Section 4 can indeed readily find the additional
detail in Appendix C, without extensive detective work.

The fifth paragraph of 'Page 4-26 states "but the only system
for which possible adverse interactions were identified was
the FAPCS". Close to the top of the next page it says
"results for these cases all show the use of the FAPCS has a
favorable effect on containment pressure and temperature".
These statements appear to be contradictory. After study of
Appendix C one sees what apparently is meant: After
running the first three interaction cases, the possibility of an
adverse effect with limited use of the FAPCS as drywcU
spray was suspected. Running that case, it was found that
no adverse effects were observed. Please confirm and/or
modify the text in Section 4.2.3.

* . .4
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900.248 Table 4.1-2c

900.249 Table 4.1-2c

900.250 Section 4.3.1

There does not appear to be a systematic development of the
interactions of Table 4.1-2c and without a complete indexing
system one often cannot understand where they come from.
In particular in view of the fact that GE claims in Section 7
that Section 4 "identified" the important interactions to
satisfy 10 CFR 52.47 requirements, we feel that the follow-
ing further information is rcq•ired:

" a description of the method to define all impor-
tant interactions,

" a key of 0*it progression from Section 3 to
Table 4.11-2b,

" a more detailed description of the interactions,
preferably at the point where they are first intro-
duced, and

* a description of the interrelations between the
interactions of Table 4.1-2c and those of Sec-
tion 4.2.

Many of the interaction descriptions are very unclear and
change from entry to entry. Consider for instance Interac-
tion XC2, first introduced in line TIO/24 of Table 3.2-1.
Eight items of interactions are listed there, nothing is said,
beyond a listing of acronyms. Then, in Table 3.3-1, Item
58, three of those items are mentioned only and PANDA
experiments are listed as data base. The corresponding
more detailed text mentions most of the compo-
nent/phenomena list of Table 3.2-1 and adds the main vents.
Finally, the Table 4.1-2c entry lists only IC/PCCS/GDCS of
the original eight entries and adds the DPVs. This is
certainly not consistent, and the reader is at a loss to follow.

The third paragraph of Page 4-30 reports in the summary
section some results from an apparently analytical study on
the effects of hydrogen on PCCS performance. This would
appear to correspond to Interaction XC6 of Table 4.1-2c.
No details of this were provided in Section 4.2 or Appen-
dix C. Since XC6 is carried on to Table 5.3-2a (GIRAFFE/
Helium), we anticipate that the details will be provided with
GIRAFFEIHelium .reports? This again points to the per-
plexity which is created when new items are first presented
in a summary section and not in the body of the section
which is being summarized.
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900.251 Table 4.3-3

900.252 Interaction
XC3

900.253 Table 4.3-3

900.254

Inteactions XC8 and XC9 are not listed here, without any
justification. Please modify orjustify.

In Section 4.3.1 the further deletion of interactions XCI and
XC3 is justified. This appears reasonable for XCI. How-
ever, it is by no means clear what is meant with XC3, and
what is meant by "heat sink". Returning to Table 3.2-1,
and searching for XC3 in Column 7, one gets to G21/1,
which has many cryptic and unclear entries in Columns 4
and 5, while Column 6 implies FAPCS/PCCS intewactions.
Going forward to Table 3.3-1, one finds under G21/1 only
FAPCS/PCCS interactions discussed, the same applies for
the description in Subsection 3.3.6.1. Nowhere does one
ever find out which heat sink is meant. Therefore, one
cannot follow the argument in Section 4.3. 1, to drop XC3.
This example also shows how laborious it is to track such an
item. Please provide clarification.

While we consider it reasonable, to remove the CW items
from further considerations, we do not understand, why
OCI was retained. Natural convection on the outside of the
containment walls is not of interest for weeks, and is mean-
ingless, when uncoupled from heat conduction through the
wall.

Section 4.3 now contains an added discussion of Interaction
XCS, finally making it clear that contrary to the apparently
erroneous entries in Section 3 (specifying Time Period 7 in
Tabie 3.2-1), the long term effect of unlikely horizontal vent
opening during time phases 8 and 9 (GDCS refill and long
term cooling) are the focus of this interaction. Nothing is
said, what would cause such drywell pressure increase of at
least 0.2 bar, to open the horizontal vents, but the phenome-
non is carried forward to Section 5, even though it was
omitted in Table 4.3-3. We would expect further details to
be given with the GIRAFFElHelium, GIRAFFE/ SIT and
PANDA tests, since these-are referenced in Table 5.3-2a for
this interaction. Further detail should be provided up front,
were the interaction is first introduced, i.e., in descriptive
text, detailing Table 3.2-1 entries. A summary section
should not present information, which was not introduced in
the body of the section being summarized.
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900.255 Section 5.5

900.256 Section 5

900.257 Section 5

900.258 Table 5.3-2a

900.259 Table 5.3-2a

900.260 Sect C.3

The value oi" the overall tables in Section 5.5 could be
greatly enhanced, if the notation of "T", "Q" and 'X" of
the preceding tables were to be retained, which could be
done very easily. If more than one apply, there is enough
room to show them side by side or show only the symbol
indicating most work required ("Q" supersedes "X", etc.).

Phenomenon DPVI, depres-urization valves mass flow, is
referenced in Table 5.5-2a as being validated against compo-
nent tests. No corresponding entry is given in Table 5.2-2a.
Please correct or explain.

Interaction XC4, which was considered in previous versions
of the report has disappeared here. It was last mentioned in
this version in Table 4.3-3. Validation against PANDA test
data were planned in pnevious versions. This could be an
oversight, or it might have been intended to combine it with

MPS1, and the corresponding entry was missed. Please
clarify.

For suppression pool stratification as well as for drywell 3-d
effects GE has stated that bounding models are to be ap-
plied. In all likelihood, that would appear to be the most
practical approach. However, the claim to use PANDA and
GIRAFFE data for the 3-d effects of DW3, WW6 and WW7
appears questionable. The geometry of the containment
cells differs so drastically from the tanks of the test models.
Therefore, we cannot see how one can compare the 3-d flow
patterns between them, or use models of a simplified tank to
confirm 3-d flow patterns in much more complex geome-
tries.

The PANDA entry for EQ1 mtates via a footnote that it
"may" be included in the PANDA Phase MI tests. Please
finalize.

The first sentence of the Subsection Iso laton Condens-
er/DPV Interaction does not appear to make sense. The
previous paragraph dealt with IC/GDCS interactions during
the refill phase. We are now in the blowdown phase. What
is the "the same two cases"?

-rn-rn
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900.261 Table 6.1-1 Considering all containment items marked either "'Q" or
"T,Q" in Section 5, the following questions remain:

* The following entries from Tables 5.3-2a and 2b
for the PANDA test facility do not show up in
Table 6.1-1: WW3, EQI, XC8, XC9.

" None of the GIRAFFE/SIT entries of Table 5.3-
2a and 2b are found in Table 6.1-1 (12 "iems).

* The following entries from Table 5.3-2a and 2b
for the GIRAFFE/Helium tests do not bhow up
in Table 6.1-1: WW7, PC2 to PC4, XC8.
Please correct or justify.

900.262 Table 6.1-1 Interaction XC4 (FAPCS/PCCS) was marked as "T,Q" in
Table 5.3-2 of Rev. B, to be qualified via PANDA test data.
It was omitted, apparently as an oversight in Section 5 of
Revision C, and it also is not shown here. Section 4.2.3
stated that for four selected cases of FAPCS interaction with
other systems, primarily the PCCS, its effect was always
beneficial. PCCS operation would stop with spray actuation
and would resume if the sprays stopped. However, these
are calculations and not experimental validation. Please.
correct or explain.

900.263 Page 7-1 Under "Test Plan" on Page 7-1, GIST is listed as completed
tests for GDCS flow, GDCS initiation times and RPV
levels. We are under the impression that, as for the early
GIRAFFE tests, GIST data are only to be uszd as support
and not as sole qualification basis. Please explain and/or
modify the text accoidi',gly.

900.264 Sect. With the GIST TRACO Analysis Plan (Section A.3.1.4.4) it
A.3.1.4.4 shoulcl be mentioned that GIST data are to serve as support

only and not as sole validation data base.

900.265 Sect. PANDA test data are referenced for qualification of phe-
*A.3.1.3.3 nomenon WW8 (suppression chamber spray condensation) in

Table 5.3-2a. The test program of Table A.3-9b shows only
drywell spray actuation in Test M5, unless this is plznned
for tests M9 or MI0, which were not defined yet in Revi-
sion C of the report.

.1
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900.266 Sect A.3.2.3
& 4

Component development for the DPVs and the vacuum
breaker -alves is dcscribed in detail iv Sections A.3.2.3 and
A.3.2.4. In Section 3 (Tables 3.2-1, System MPL/Issue
No. 5016, and Table 3.3-1, No 33) the need for flow pres-
sure drop characteristics of the squib and check valves for
the GDCS drain lines and equalization lines was mentioned,
emphasizing in particular the low flow regime. We would
have expected a corresponding section for these valves here
too. Please explain.
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APPENDIX B
MINOR QUESTIONS

900.267 Pg. 2-6

900.268 Table 2.2-1

900.269 Pg. 3-3
2nd ¶

Spillover holes in the main vents are mentioned in Line 8.
Wheoe are these holes located? We have found no other
reference to these holes. Please state their elevqtioi., num-
ber and :.ze.

Bypass valve closure at 6 s is not explained. (Apparently,
due to loss of power to condenser circulating pumps, as
described under transients in Section 2.2.2.1?)

There are 13, not 12, safety systems (see also Table 3.2-2).

900.270 Fig. 3.2-1 Figure 3.2-1 is too small in its current 8 1h by 11 inch
presentation. Many of the details, in particular the system
identification numbers, cannot be identified, even with a
magnifying glass.

900.271 Table 3.3.1
No. 55

900.272 Table 3.3-1
No. 57

900.273 Table 3.3-1
No. 68

900.274 Figure 6.0-1

900.275 Table 3.2-2

900.276 Table 3.2-1

Under Issue/Phenomena it is not stated that this is the sup-
pression pool temperature distribution/plume.

The item is carried forward as WW3 and is marked in
Table 5.3-2a as "T&Q". We assume it should then also be
marked as Q here..

We assume it should read "vent line". The vent line, not
the vent sparger, passes through the gas space.

The two black circles are still almost illegible. Please
correct

The TIO Entry should apparently be 33 and not 34; Item
TI0/33 is shaded, i.e., not evaluated.

It is interesting to note that the three sub-phenomena T15/10
to 12 have a ranking of 8, while the preceding row, a sum-
mary entry for these three sub-phenomena, has a ranking of
7. Please correct or explain...

F1

900.277 Page 4-26 Third paragraph, Line 9: "...the PCCS was able to resume
the decay heat load..."; we assume it should be "remove"
instead of "resume"....

900.278 Tabb: 3.2-1 Acronyms SMS'and PSWS are used but nowhere de-
fined. Please correct .

""-I.... :..... 1..
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900.279 Table 5.5-2a The x mark for DPVl, Component Tests, should be re-
moved, or an appropriate entry in Table 5.2-2a should be
provided.

..o.
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GE Nuclear Energy
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September 28. 1994 DMcNko, 112-944Docket STN 52-004

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

Attention: Richard W. Borchardt, Director
Standardization Project Directorate

Subject: PANDA Readiness Review

This letter transmits the PANDA Readiness Review Plan for your use in preparation
for the activity to be conducted October 19 through 21, 1994, at the Paul Scherrer
Institute in Switzerland.

Sincerely,

T. R. McIntyre, Acting Manager

Advanced Plant Technologies

Enclosures: PANDA Readiness Review Plan

cc: P. A. Bochnert (ACRS)
R. W. Hasselberg (NRC)
M. Malloy (NRC)
A. Drozd (NRC)
J. Kudrick
R. McIntyre
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1.3 Assessment Team

The readiness a~sessment will be conducted by a team of
engineers from GE, EPRI, and ENEA.
Representatives from the DOE and NRC will also participate as
observers.

The participants are listed below:

Name Organization
TR McIntyre GE-NE - Leader
JE Torbeck GE-NE
PF Billig GE-NE
DA Kaye GE-NE
WR Usry GE-NE
V Cavicchia EPRI Consultant
P Masori ENEA (PANTHERS Proj Mgr)
T Cook DOE
R Camp DOE Consultant
J Kudnck NRC
A Drozd NRC
R McIntyre NRC

1.4 Methodology

The scope of the readiness assessment is presented in
Section 2.0. The work will be carried out by review of
facility documents, observation of the physical
conditiong of the test loop, and interviews with
facility personnel.

The assessment will be divided into horizontal and
vertical reviews. The horizontal review will consists
of determining the overall readiness of the facility,
its personnel, and documentation. The vertical review
will look at a more detailed examination of a part of
the facility (e.g., a single instrument line, data
calculation, etc.) to verify the technical adequacy and
correctness of the work.
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PANDA Readiness Assessment Plan

1.0 INTRODUCTION

1. 1 Background

PANDA is a large-scale integrated SBWR containment experiment
that will be performed by the Paul Scherrer Institut in
Wuerenlingen, Switzerland. The test facility is an approximately
1/25 volumetric, full scale height simulation of the SBWR
containment system. This test is a key part of the SBWR Test
Program described in NEDC-3239 IP. The PANDA Test Program
objectives are specified in Section A.3.1.3.2 of NEDC-32391P
and the PANDA Test Specification (GE document 22A5587 Rev A).

1.2 Purpose

The purpose of this readiness assessment is to assure
the technical adequacy of the facility and personnel to
conduct the upcoming PANDA tests in accordance
with the test requirements. The spccific goal is to
ensure that all preparations are either complete or
proceeding so that testing may be initiated with high
confidence that quality results will be obtained.



1.5 Schedule

The assessment is planned for October 19-21. 1994.
The work will begin each day at 9:00 AM at PSI.
During the opening session, the team will decide
which tasks are to be conducted as a single team
and which ones will be assigned to sub-groups. At
the closing session, preliminay findings and
recommendations will be presented to PSI.

I



2.0 SCOPE OF THE REVIEW

2.1 Quality Assurance

a. Quality Assurance (QA) Plan and conformance with
the plan.

b. Procedure to assure consistency between
information that can be found in more than one
document (eg., instrument lists).

2.2 Facility Assessment

a. Facility as-built documentation including
fabrication drawings, as available.

b. For unavailable or incomplete documents, status
and procedures to finalize documentation.

c. Physical condition of the test facility.

d. Vertical Review: Confirm compliance of as-built
piping drawings for a key system (e.g., air supply
piping) by tracking the line from its source
through the facility.

c. Facility specifications.

f Compliance to controls on facility documentation.

g. Adequacy ofverifcation on facility
documentation.

h. Status and adequacy of spare parts on site or
deliverable times.

i. Evidence of permanent labels on facility
components (e.g., valves) and applicable
instruments (e.g., pressure transducers).

I
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2.3 Instrumentation and Data Acquisition System

a. Calibration procedures.

b. Compliance to controls on calibration.

c. Adequacy of documentation and verification on
instrument installation and calibration, including
assurance that all instruments will be
recalibrated before expiration of the calibration.

d. Idcntification of critical instruments for
testing.

e. Vertical Review: For a select number of
instruments, trace the history and layout of each
instrument through the following stages:

i) procurement
ii) calibration
iii) installation
iv) connection to control room
v) field test
vi) data recording

f. DAS validation and control.

2.4 Data Reduction

a. Documentation and verification of software
configuratioi,.

b. Vertical Review: For a select number of
calculations, review the software for agreement
with the calculated parameter.



2.5 Test Plan & Procedures

a. Adequacy of Test Plan to satisfy test objectives.

b. Compliance of document with QA procedures.

c. Evidence of administrative controls on tests.

d. Process of preparation, review, and revision of
Test Procedures.

e. Identification of test prerequisites, initial
conditions, and acceptance criteria.

E Procedures to resolve unexpected results or
unanticipated behavior during testing.

2.6 Process Control System

a. Adequacy to satisf* Test Procedures.

b. Documentation of verification of controls.

2.7 Shakedown Tests

a. Results of conducted shakedown tests and
compliance with QA procedures.

b. Status of remaining shakedown tests.

2.8 Personnel

a. Responsibility assignments including backups for
key roles.

b. Adequacy of training or background to meet
responsibility requirements.
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2.9 Pro-test Analyses

a. Status and schedule for completing pre-test
analyses.

b. Adequacy of controls and verification.

2. 10 Test Schedule

a. Evidence of test schedule and agreement with SBWR
program integrated schedule.

b. Detailed Action Plan to track critical path and
maintain schedule,

2.11 Occupational Safety and Health

a. Evidence of facility safety plan.

b. .Safety training requirements.

c. Compliance with local statutes.

0
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3.0 CONCLUSION

3.1 Preliminary Assessment

At the conclusion of the readiness assessment, the
review team will present their conclusions and findings
at the close-out meeting. Open items from the
assessment will be presented and a schedule to close
the items will be developed and agreed upon by all
parties.

3.2 Final Assessment

A written draft final assessment will be prepared by
October 28 and sent out for comment. All comments will
returned by November 4, and a final assessment report
issued be November II, 1994.

The final assessment and documentation of closure of
open items will be filed in the test program's Design
Record File.
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November 7,194 MFN No. 145-94
Dockct STN 52-004

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

Attention: Richard W. Borchardt, Director
Standardization Project Directorate

Subject: PANDA Facility Schematic

References: PANDA Readiness Assessment Meeting
October 19 through 21, 1994.

This letter transmits color copies of the PANDA Facility Schematics requested by Jack
Kudrick at the referenced meeting. This figure is a more detailed version of Figure
A.3-7 of NEDO-32391, SBWR Test and Analysis Program Description (TAPD). This
version of the schematic includes support systems piping as well as process system
piping, and is color coded by support system function.

Sincerely,

P. W. Marott Manager

Advanced Plant Technologies

Enclosure: PANDA Facility Schematic.

cc: P. A. Bochnert (ACRS) (w/o attachment)
R. W. Hasselberg (NRC) (w/o attachment)
M. Malloy (NRC) (w/o attachment)
J. A. Kudrick (NRC (w/1 attachment)
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MFN No. 145-94

bcc: R. H. Buchholz
R. W. Burke (EPRI)
T. Cook (DOE)
S. A. Delvin
T. Y. Ferniandez (EPRI)
D. L. Forcman
S. M. Franks (DOE)
L S. Gifford
J. E. Lcatherman
P. W. Marriott
T. R. MclIntyre
F. A. Ross (DOE)
B. S. Shiralkar
R. Srinivasan (EPRI)
GE Master File M/C 747
SBWR Project File M/C 781
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February 16, 1995 MFN No. 028-95
Docket STN 52-04

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

~1
Attention: Richard W. Borchardt, Director

Standardization Project Directorate

Subject: Transmittal of PANDA Project Control Plan
and Quality Assurace Procedures

Transmitted hereby for.your information is an Uncontrolled Copy of the PANDA
Project Control Plan, and Quality Assurance Procedures.

This GE PANDA Project Control Plan (PPCP) describes the organization, quality
related activities, events and procedures necessary to ensure and verify that the PANDA
project at the Paul Scherrer Institute (PSI) is conducted under the provisions of the GE
SBWR Quality Assurance Plan as described in the SBWR Design and Certification
Program Quality Assurance Plan, NEDG-31831.

"M

4ý'

Sincerely,

j Quinn, Projects Manager
I SBWR Programs

Enclosure: An Uncontrolled Copy of the PANDA Project Control Plan
and Quality Assurance Procedures

cc

lI ._______________

(all w/attachment)
P. A. Bochnert
R. P. McIntyre
S. Q. Ninh
J. H. Wilson

(NRC/ACIS)
(NRC)
(NRC)
(NRC)
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GE Nuclear Energy

/
MFN No. 028-95- (Attachment as specified below)

bcc: J.A. Beard
R. 11. Buchholz
R. W. Burke (EPRI) -w/,. copies of Attachment
T. Cook (DoE) -w/Attachment•J. D. Duncan
R.. T. Fernandez (EPRI)

I.. Fitch
.S. Gifford
E.. Leatherman
E. Quinn. & .Mcdntyre

F, A. Ross (DoE)
K. T. Schaefer
R. Srinivasan (EPRI) -w/Attachraent
GE Master File M/C 747 -w/Attachmcnt
St1WR Project File -w/Attachment
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GE Nuciesr Eaes

March 27, 1995

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

Attention: Richard W. Borchardt, Directo
Standardization Project Direct

Subject: PANDAAs-Built Drawing Pack

G&%W Ebc COMW
178 CmrbiAvsnv. AC 163 Smnm VA 05125-10M4
408 925-IW0 "Mwi) 406 025.3001 (botmb)

MFN 044-95
Docket STN 52-004

NI-

Reference: 1) MEN 018-95, fromJ. E. Quinn (GE) to R. W. Borchardt (NRC),
Approach to Achieve Closure of Items Related to the GE SBWR
TAPD, dated February 14, 1995.

2) MFN 030-95, fromJ. E. Quinn (GE) to R. W. Borchardt (NRC),
SBWR Test Submittas, dated February 21, 1995.

GE has submitted Reference I to the NRC which presents the approach (Process and
List of Additional Work) to achieve closure of items related to the GE SBWR Test and
Analysis Program (TAPD). The As-Built Drawing Package attached to this letter
completes item 33 of Attachment 2 to MYN 018-95 for the PANDA Facility,

GE has submitted Reference 2 to the NRC which lists SBWR Test Submiuals and relates
them to the Item No. in Attachment 2 to Reference 1. The PANDA As-Built D.2awing
Package attached to this letter completes Item No. 2 of the Attachment to MFN 030-95.

Should you have any questions concerning the PANDA Facility please contact Terry
McIntyre of our staff on 408-925-1441, or John Torbeck on 408-925-6101.

Sincerely,

James E. Qinn, Projects Manager.
IM and SBWR Programs

Enclosure: PANDA As-Built Drawing Package

cc: P. A. Bochnert (NRC/ACRS)
I. Catton (ACRS)" ' .S. 0. Ninh (N'RC) -w/attachment

S. ~ ~ ~ ~ ~ 11 0.i Ifh(R /atcmn
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Appendix 2.

.PANDA ExperimentalFacility.

Vessels, Pools, IC and PCCUnits

As-Built Drawings

Drawing

Building Reference Points

Vessel Elevations, Circumferences

ICIPCC Pool Reference Points -

IC Unit (Messprotokoll)

IC Tubes (Messprotokolil)

PCCI Unit (Messprotokoll)

PCC1 Tubes (Messprotokoll)

PCC2 Unit (Messprotokoll)

PCC2 Tubes (Messprotokoll)

PCC3 Unit (Messprotokolil)

PCC3 Tubes (Messprotokoll)

Number

R - 290299

-1 -290300

0 - 290301

0-290130

1-290163

0-290132

1-290164

0 - 290132 -

1-290164

0-290132

1-290164

Date

10.11.93

10.11.93

10.11.93

20.01.93

26.01.93

29.01.93

29.01.93

15.02.93

15.02.93

24.02.93
24.02.93

U

Additional Information

Tolerances of Vessels and Piping TOL.DS4I 27.02.95
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GE Nuclear Eampy

J. S Qaahv PMW ciAfanawe
LW~ and 381WV ArPmp

April 13, 1995

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

175 CW&WAWMV. AW15OJOm CA1751.251014.
408 2.05~~u 0 2'91j~h*

MFN 051-95
Docket STN 52-004

Atention: Richard W. Borchardt, Director
Standardization Project Directorate

Subject: GE PANDAAudit Report (Non Proprietry)

Transmitted herewith is a copy of the Non Proprietary version of GE Audit Report
No. ARP 95-2, Quality Assurance Audit of the SBWR PANDA Test Program by Services
& Projects Quality, dated February 2, 1995, as requested by NRC siaff. This audit
examined the adequacy, implementation and resulting documentation of the GE
PANDA Project Quklity Control Plan at the PANDA test facility of the Paul Sherrer
Institute (PSI) at Wuerenlingen, Switzerland. This plan and supporting procedures
were prepared and provided by GE Nuclear Eneigy (GE-NE) and accepted by PSI to
implement the requirements of the SBWR Design and Certification Program Quality
Assurance Plan. The readiness of the PANDA test facility to perform tests was also
examined. The applicable requirements of NQA-1. were addressed. The Report
.reuires appropriate disposition of open items and recommendations prior to the
iiiation of testing at PANA.

Sincerely,

S Q nn, e ects Manager
MR an SBWR Programs

Attachment: Audit Report No. ARP 95-2 (Non Proprietar), .Quality Assurance Audit
of SBWR PANDA Test Program by Seivces Projects Quality, January
31 through February 2, 1995

cc: (1 paper copy plus E-Mail w/att. except as noted belQw)
P. A. Boehnert (NRC/ACRS) * (2 att.)
L. Catton (ACRS)
S.Q, Ninh (NRC) (2 att.).

If. .Wilson (NRC)
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P.F. Billil
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T. Cook (DoE) (2 att)
J.D. Duncan

IL T. Fernandez (EPRI)
I iL Fitch

S. Gifford
F. E. Hatch
. E. Leatherman
.E. Quinn

.P McIntyre
P. E Novak
F. A. Ross (DoE)
IK. T. Schaefer
P. Srinivasan (EPRI) (2 att.)
J. E. Torbeck
GE Master File (1 att.)
SBVR Project File (3 att.)
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Prepared br Approved br.

-Spgane ad taw an *

P. L Nowak Date. N.LBarclay Date,
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L AUDIT SCOPE

This audit examined the adequacy, implementation, and resulting documentation of the
GE PANDA Project Control Plan (PPCP-QA).ORevision.0) at the PANDA test facility of
the Paul Shefrer Institut (PSI) at Wuerenlingen (near Baden), Switzerland. This plan
and supporting procedures were prepared and provided by GE Nuclear Energy (GE-NE)
and accepted by PSI to implement the requirements of the SBWR Design and
Certification Program Quality Assurance Plan(NEDG-31831 dated-May 1990).

IT. AUDIT SUMMARY

The PSI/GE-NE quality system applicable to the PANDA test program and its
implementation is acceptable, to the extent audited, except as noted in the attached
three Corrective Action Requests (CARs) issued to the Project Manager. SBWR Test
Operations & Analysis. The audit team also noted opportunities for continuous
improvement. These opportunities are documented in seven recommendations in
section VI1.

III. AUDIT TEAM

The GE-NE audit team consisted of:

P. E. Novak, ARP Quality Project Manager, S&PQ - Lead Auditor

N. E. Barclay. Manager. Audit Programs. S&PQ- Auditor

T. R. McIntyre, Project Manager SBWR Test Operations & Analysis - Technical
Specialist

J. E. Torbeck. Systems Performance Fngincer- Technical Specialist

G-A. Wingate. Systems Design Engiceer -Technical Specialist

Key people contacted from PSI were:

G. Varadi, Alpha-Project Manager, Deputy Head of Thermal Hydraulics
Laboratory

J. Dreier, Group Leader (Experimental), PANDA Project Manager, Thermal-
Hydraulics Laboratory

-I

0. Fischer, Engineer, Thermal-Hydrauhcs Laboratory

IV. AUDIT PROCESS

"" "•" t. ' "....... ' ': " ".. .. , . : ! " " ' • : '
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V. AUDIT RESULTS

VI. FOLLOW-UP AND CLOSE-OUT

Commitment and implementation of the committed and preventive actions of the three
CARs is required of the responsible Project Manager.

VII. RECOMMENDATIONS
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GENuclear .Emr/ .

J. &. OW"~. PMui.fs MmnaoerEICWCaO
LURW and ,DMWM POMJ 175 C~AvQEw, MC 185 ••n Jom, CA 95125-1014

406 925-1005 WPowe) 400 M.491 (t'wia*)

April 17,1995 MEN.No. 052.95
Dockt SMN 52-004

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

Attention: Richard W. Borchardt, Director

Standardization Project Directorate

Subject: GE PANDA Audit Report (Proprietary)

Transmitted herewith is a copy of GE Audit Report No. ARP 95-2 (Proprietary). Quality.
Assurance Audit of the SBWR PANDA Test Program by Services & Projects Quality, dated
February 2, 1995, as requested by NRC staff. This audit examined the adequacy, implementation
and resulting documentation of the GE PANDA Project Quality Control Plan at the PANDA test
facility of the -Paul Sherrer -Institute (PSI) at Wuerenlingen, Switzerland. T.ils plan .and
supporting procedures were prepared and provided by GE Nuclear Energy (GE-NE) and.
accepted by PSI to implement the requirements of the SBWR Design and Certification Program
Quality Assurance Plan. The readiness of the PANDA test facility to perform tests was also
examined. The applicable requirements of NQA-I were addressed. The. Report requies
appropriate disposition of open items and recommendations prior to the initiation of testing at
PANDA. -

Please note that the information contained in the attachment is of the type which GE maintains
in confidence and withholds from public disclosure. It has been handled and classified as
proprietary to GE as indicated in the attached affidaviL We hereby request that this information
be withheld from public disclosure in accordance with the provisions of I OCFR2.790.

Sincerely,

James E. Qnn, jcts Manager
LMR and SBWR. Programs

Enclosure:. Audit Report No. ARP 95-2, (Proprietary),...,Quality Assurance Audit of mE..
PANDA Test Program by Services & Projects.Quality,january 31 through February..
2,t1995

cc: P. A. Boehnert (NRC/ACRS) (2 piper copies'plus E-Mail w/o encl.); " .l Catton (ACRS) (E-Mail w/o encl.)

S. Q. NInh:." (NRC) (2.paper'copies wencl. plus -Mail wi/o att)
3. K Wilson (NRC) (I paperco6py w/end.. plus -Mailw/o'aRt.).
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Mr. James E. Quinn, Projects Manager
LMR and SBWR Programs
General Electric Nuclear Energy
175 Curtner Avenue
San Jose, CA 95125

DE STATES
LATO:rY COMMISSION
ON, D.C.

July 6, 1995.

14 V=# tj • o L 116-9,- •

SUBJECT: REQUEST FOR WITHHOLDING XNFOPJ4ATION FROM PUBLIC DISCLOSURE, GENERAL
ELECTRIC "AUDIT REPORT ARP 95-2 QUALITY ASSURANCE AUDIT OF SIMPLI-
FIED BOILING WATER REACTOR (SBWR) PANDA TEST PROGRAM BY SERVICE AND
PROJECTS QUALITY JANUARY 31 THROUGH FEBRUARY 2, 1995"

Dear Mr. Quinn:

By your letter and affidavit dated April 17, 1995, you submitted the subject
General Electric Company (GE) PANDA Audit Report approved March 14, 1995, and
requested that it be withheld from public.disclosure. This request was made
in accordance with 10 CFR 2.790 and is supported by affidavit executed by :
David Robare which claims that "...the information is classified as propri-
etary because it would provide other parties, including competitors, with
information related to validation of General Electric proprietary design and
analysis computer codes which were developed at a considerable expense to
General Electric."

The GE recuest for a proprietary determination extends to essentially the
entire audit report-as indicated by the side bar markings. We have reviewed
the request and determined that the affidavit has provided an insufficient
basis for withholding the document from public disclosure. The staff has
concluded that disclosure to the public of the portions of the document that
you identified as proprietary would not provide other parties, including
competitors, with meaningful information related to validation of General
Electric proprietary design and analysis computer codes. The report does not
disclose information that could be used by competitors to improve their
position in the design, manufacture, shipment, itstallation, assurance of
quality, or licensing of a similar product,.nor does it reveal-meaningful
information related to past, present, or future customer-funded development
plans and programs. Therefore, we have concluded that no port, on of the
do:ument is .proprietary.
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Hr. James E. Quinn - 2 -

Due to our determination, we intend to place the subject document in the NRC
Public Document Room in 30 days from the date of this letter. If you wish to
withdraw this document you may do so within the 30 day time period, pursuant
to 10 CFR Section 2.790.

Sincerely,

Dino C. Scaletti, Project Manager
Standardization Project Directorate
Associate Directorate for Advanced Reactorsm.

and license Renewal
Office cf Nuclear Reactor Regulation

Docket No. 52-004.

cc: See next page
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Mr. James E. Quinn
GE Nuclear Energy

cc: Mr. John E. Leatherman; Manager
SBWR Desitn Certification
GE Nuclear Energy
175 Curtner Avenue, MC-781
San Jose, CA 95125

Hr. Steven A. Hucik
GE Nuclear Energy
175 Curtner Avenue, MC-780
San Jose, CA 95125

Docket No.052-004

Mr. Richard W. Burke, Sr., Manager
- BWR.Design'Certification

Electric Power Research Institute
-3412 Hillview Avenue •
'Palo Alto, CA 94304-1395

Mr. Laurence S. Gifford
,GE Nuclear Energy
1299 Pennsylvania Avenue, N.W.
Suite 1100
Washington, DC 20004

Enclosure to be distributed to the following addressees after the result of the
proprietary evaluation is received from Simplified Boiling Water Reactor:

Mr. Brian McIntyre
Westinghouse Electric Corporation
Energy Systems Business Unit
Box 355
Pittsburgh, PA 15222

Director, Criteria & Standards Division
Office of Radiation Programs
U.S. Environmental Protection Agency
401 W Street, S.C2.Washington, DC 20460

Mr. Sterling Franks
U.S. Department of Energy
NE-42
Washington, DC 20585

Mr. Frank A. Ross
Program Manager, ALWR
Office of LWR Safety & Technology
U.S. Department of Energy
NE-42
199i1 Germantown Road
Germantown, MD 20874



/ J. E. 0
LMR AnhknSRmft AmanerSSRProgmm

.GEN udC Br Enrgy

17S CUV W -A 4nC& 165 SM JOSe. CA VS 12S.10 14
408.925405(IOOSOM) 405V2S.39?1I~ztkw~mI*

July 20. 1995 MFN 122-95
Docket STN 52-004

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

Attention: Theodore E. Quay, Director
Sazdardizauon Project Directorate

Subject: SBWR - Withdrawal or GE PANDA Audit Report & Associated Affidavit

Reference: 1. Letter from Dina Scaletti (NRC) to Mr. J. E. Quinn (GE), Request For Withholding
Information From Public Disclosure, General Electric (GE) "Audit Report ARP 95-2
Quality Assurance Audit of Simplified Boiling Water Reactor (SBWR) PANDA Test
Program by Service and Projects Quality January 31 through February 2". dated July
6, 1995.

2. Letter MFN 052-95 from J. E. Quinn (GE) to R. W. Borchardt (NRC). GE PANDA
Audit Report (Proprictary). dated April 17, 14.95.

In response to the NRC's Reference 1 letter. GE •ormally requests the withdrawal of the proprietary
version of the PANDA Audit Report and its associated affidavit. This material was transmitted to the
NRC in Reference 2. Please return these documents to GE.

The proprietary version of the PANDA Audit Repo!ti will be available for NRC review in GE's San
Jose California offices.

Sincerely, '. .-

James ,ain

!

cc: P. A. Bochnert
I. Catton
S. Q. Ninh
J. H. Wilson
D. Scaletti

(NRC/ACRS)
(ACRS)
(NRC)
(NRC)
(NRC)

(2 paper copies plus E-Mail)
(1 paper copy plus E-Mail)
(2 paper copies plus E-Mail)
(1 paper copy. plus E-Mail)
(I paper copy. plus E-Mail)

ONE Igi



GE Nuclear Energy

MFN 122-95

bcc: (E-Mail except as noted)
N. E. Barclay
J. A. Beard
P. F. Billig
R. H. Buchholz
T. Cook (Do
J. D. Duncan
A. Eliers
R. T. Fernandez (EP
J. R. Fitch
J. E. Leathemrnan
J. E. Quinn
T. J. Mulford (EP
P. E. Novak
F. A. Ross (Do
K. T. Schaefer
B. Shiralkar
R. Srinivasan (EP
J. E. Torbeck
GE Master File MIC 747
SBWR Project File

E) (2 paper copies plus E-Mail)

RI)

RI) (2 paper copies plus E-Mail)

E)

RI)

(1 paper copy plus E-Mail)
(I paper copy plus E-Mail)
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A UNITED STATES
NUCLEAR REGULATORY COMMISSION

At WASHINGTON. D.C. 2@0W&M

February 20, 1996

Mr. James E. Quinn, Projects Manager
LMR and SBWR Programs
GE Nuclear Energy
175 Curtner Avenue, N/C 165
San Jose, California 95125

VFg

*ION REGARDING

f-r //~t

SUBJECT: CONFIRMATION OF NUCLEAR REGULATORY COMMISSION INSPECI
THE SIMPLIFIED BOILING WATER REACTOR (SBWR) TESTING A
THE PANDA TEST FACILITY

r.6 #A ,, i, , " I

Dear Mr. Quinn:

The Office of Nuclear Reactor Regulation staff will be conducting a quality
assurance (QA) team inspection at the Paul Scherrer Institute (PCI) PANDA test
facility in Wurenlingen, Switzerland on March 5 through 8, .1996. The Inspec-
tion team will consist of Messrs. Richard McIntyre, Juan Peralta, Alan Levin,
John Kudrick, John Monninger, and Dino Scalettl. This inspection has been
discussed with your staff on several occasions over the past months.

The inspection •iill raviewt"he QA prigram and controls imnl'emented-during the
design, procurement, construction, and testing associated with PANDA SBWR.
The adequacy of QA controls exercised during these activities is-important to
the staff since GE has used data from these tests to qualify the TRACG code
for SBWR safety analysis applications. The PANDA inspection agenda was
discussed with your staff on February 13, 1996. The Inspection ,;lll be
similar in format to the inspection of your PANTHERS facility ...

Following the PANDA inspection, on March 11 and 12, 1996, 'four members of the
inspection team, Messrs. Richard McIntyre, Juan Peralta, Alan Levin, and
Dino Scaletti will be visiting the Ansaldo offices in Genoa, Italy to discuss
their QA practices relating to both the AP600 and the SBWR design certifica-
tion applications. The meetings will consist of a general discussion of QA
practices common to both designs beginning at 9 a.m. on March 11, 1996,
followed in the afternoon by a discussion of AP600 specific issues and on
March 12, 1996, with specific discussions related to the SBWR.

a O C ZV T T U X~o O N'm W :a 9 8 *0 a
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Mr. James E. quinn - 2 - February 20, 1996

The cooperation of your staff in notifying PSI and Ansaldo of our plans and In
providing the support needed to complete the Inspection at PANDA and the
meeting with Ansaldo Is appreciated. Should you have any questions concerning
this inspection, please contact either Richard McIntyre, at (301) 415-3215, or
Dino Scaletti, at (301) 415-1104.

Sincerely,

Dino JC. Scaletti, Project Manager
-.5;t aSrdizati on.-ProjecV.Di rectorate
Division of Reactor Program Management
Office of Nuclear Reactor Regulation

Docket No. 52-004

cc: See niext page
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GE Nuclear Energy

a '" J. E. Quinn. Prjcts M~anager Geneml Electifi CoMpy "
LMRandSBW Programs 175 Curner Avenue. M/d 165 San Jose. CA 95125-107f 408 925-1005 (phone) 408 925.3991 (facsimile)

February 26, 1996 MFN 029-96
Docket 52-004

Document Control Desk
SU.S. Nuclear Regulatory Commission
Washington DC 20555

Attention: Theodore E. Quay, Director
Standardization Project Directorate

Subject: SBWR - NRC Site Visits to PANDA, ANSALDO and Dodewaard

Reference: 1. Letter, D. C. Scaletti (NRC) to J. E. Quinn (GE), CONFIRMATION OF
NUCLEAR REGULATORY COMMISSION INSPECTION REGARDING
THE SIMPLIFIED BOILING WATER REACTOR (SBWR) TESTING
ACTIVITIES AT THE PANDA TEST FACILITY, dated February 20, 1996.

We have received the Reference letter. However, based upon subsequent telecons (see Att. 1)
the scope of the PANDA (Switzerland) Inspection has been narrowed. We have also (2/23/96)
received a detailed agenda for this inspection. We continue to be concerned with the NRC
staffing size (6) for this inspection, however, we are proceeding with all preparations,
including the Technical meeting on 3/8/96.

With respect to the ANSALDO (Italy) visit, although we have discussed this trip numerous
times, we are still concerned with the need for and numbers of attendees (see ant. 2 for more
details). We believe the PANTHERS QA audit issues are closed, and the records pertaining to
closure of the only "open" item are at GENE in San Jose.

With regards to the Dodewaard (Netherlands) visit, plant startup was most recently discussed
at the ACRS Thermal Hydraulic Phenomenon Subcommittee meeting held with the NRC Staff
in attendance, November 29, 1995; there were no open issues from that presentation as
documented in the transcript of the meeting. The TAPD does make reference to three
Dodewaard report- (out of over 80 references) which can be obtained by contacting GKN by
telephone and talking to the responsible individuals.

Sincerely,

ames E. Qui,
Projects Manager
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GE Nuclear Energy

Attachment: 1. Memo, J. E. Leatherman (GE) to D.C. Scaletti (NRC), CONFIRMATION
TO NRC REGARDING SCOPE OF INSPECTION, dated February 22,
1996

2. Memo, J. E. Leatherman (GE) to S. Ninh (NRC), ANSALDO MEETING
AGENDA, GENOA, ITALY 3/11/96, dated February 23, 1996

cc: P.A. Boehnert
I. Carton
S. Q. Ninh
D. C. Scaletti

(NRC/ACRS)
(ACRS)
(NRC)
(NRC)

(2 paper copies w/att. plus E-Mail w/art.)
(1 paper copy w/att. plus E-Mail wlatt.)
(1 paper copies wlatt. plus E-Mail w/atL)
(1 paper copy w/at. plus E-Mail w/at.)
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GE Nuclear Energy

MFN 029-96

bcc: (E-Mail w/att. except as noted)
R. Asamoto
N. E. Barclay
J. A. Beard
P. F. Billig
R. H. Buchholz
T. Cook (DoE) (2 paper copies wlatt. plus E-Mail

J. D. Duncan
R. T. Fernandez (EPRI)
J. R. Fitch
J. N. Fox
P. C. Hecht
J. E. Leatherman
J. E. Quinn
T. J. Mulford (EPRI) (2 paper copies w/att. plus E-Mail

P. E. Novak
F. A. Ross (DoE) (2 paper copies w/att. plus E-Mail
B. Shiralkar
R. Srinivasan (EPRI)
J. E. Torbeck
GE Master File M/C 747 (1 paper copy w/att. plus E-Mail w/att.)

SBWR Project File (1 paper copy w/att. plus E-Mail w/att.)

w/att.)

W/att.)

Wlatt.)



ATTACHMENT 1 TO MFN-029-96

Leatherman John E.

From: Leatherman John E.
To: 'Scaletfi, Dino (NRC FAX)': Scaletti, Dino (NRC)
Cc: McIntyre, Rich (NRC FAX); Ninh, Son (NRC FAX): Quinn James E.: Barclay Norman E.;

Fox Jack N.; Leatherman John E.; Wingate Gordon A.; Torbeck John E.; McIntyre, Rich
(NRC); 'Ninh, Son (NRC SBWR Proj)'

Subject: Confirmation to NRC regarding scope of Inspection
Date: Thursday, February 22, 1996 5:12PM

!... Dino,

This memo is written to document discussions between John Torbeck (GE), Norm Barclay (GE), & Rich McIntyre
(NRC) which further defined the scope of the upcoming PANDA audit as follows:

Subject PANDA QA Audit Scope

In a telecon, on 2/21/96 from N. Barclay, P. Billig and J. Torbeck of GE to Richard McIntyre of the NRC, it was
agreed that the scope of the inspection would not be as stated in your letter of 2/20196 to James E. Quinn. The
design, procurement and construction of the facility at PSI will not be included in the inspection except as covered
under the PANDA Quality Plan established by GE-NE In January of 1995.

The scope would be the implementation of the PANDA Quality Plan beginning on January 31, 1995.

Regards, John

Page 1
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ATTACHMENT 2 to MFN 029-96

Leathermian John E.

From:
>To:

Cc:

Subject:
Date:

Leatherman John E.
Ninh. Son (NRC FAX); 'Ninh. Son (NRC)'
Levin Alan (NRC FAX); McIntyre. Rich (NRC FAX); 'Scaletti, Dino (NRC FAX): Quinn
James E.. Barclay Norman E.: Billig Paul F.; Buchholz Robert H.: Leatherman John E.:
Shlralkar Bharat S.; Torbeck John E.; Levin Alan (NRC); Scaletti, Dino (NRC); McIntyre.
Rich (NRC)
ANSALDO MEETING AGENDA, GENOA, ITALY 3111196
Friday, February 23, 1996 11:36AM

At the Tuesday morning Testing phonecalls 2/13 & 2/20/96 we discussed the need for the subject meeting and its
duration. We understood that we had reached consensus that the goal was to accomplish the meeting in one day,
March 11, 1996, but that if necessary, additional follow-up discussions would be held March 12. Your just
received Agenda topics shows a Tuesday reference agenda, We still feel, and understand that Westinghouse
agrees, that the general meeting and AP600 sessions could be accomplished In the morning and any AP600
spill-over and SBWR sessions could be handled in the afternoon. We would suggest the following reference
acenda:

0830 - Discussions of overall interfaces between Ansaldo and GENE
& Westinghouse related to QA for design certification

1030 - AP600 specific discussions:
- QA Process on Design and Construction of Modifications to

VAPORE Facility for AP600 Phase A & B Testing
- Process for Development of As-Built Drawings
- QA Interface for Other Activities Related to AP600 (as applicable)

(e.g., RELAP Calculations on SPES-2 & Post-Test Data Analysis)
1230 LUNCH
1330 - W-spillover
1400 - SBWR specific Discussions:

- QA Process on Design & Fabrication of PANTHERS Heat Exchangers
We also stated in the 2/20 telecon that the IC leakage was being addressed by the design team as part of the
normal design & component qualification efforts. Since these are not part of the current Technology Phase
licensing review and are still in progress, we do not feel they should be included in the agenda. The IC
performance data has been obtained and is being processed as per the TAPD.

We wish to reiterate that the initial PANTHERS QA audit question has been closed in our opinion, and that the
need for this ANSALDO site visit for SBWR Is not clear. The only "open" aspect is GE's oversight of ANSALDO,
and those records are at GE in San Jose.

Please revise your agenda accordingly,
Thanks, John

Page 1
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GE Nuclear Energy

J. E. Ouirn. Protec Mang General Electrc CWZy
LIMR and S8WR ProgtWuM 175 CuFtMer Avenue. W 165 San Jose. CA 95125-1014

408 925-1005 (phone) 408905,3991 (facsimile)

March 4, 1996 MFN 034-96
Docket 52-004

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

Attention: Theodore R. Quay, Director

Standardization Project Directorate

Subject: SBWR - Redirecting Focus

GE Nuclear Energy is redirecting the focus of its Simplified Boiling Water Reactor (SBWR)
programs from plants of the 670 Mwe size to plants of 1,000 MWe or larger. Consequently, GE
will be substantially reducing the level of activity on the current 670 Mwe plant Technology
Phase, which has been the focus of GE's SBWR efforts with the NRC over the past 20 months.
However, GE wishes to complete key ongoing test and analysis activities to make this data
available for other applications of this technology.

In line with redirecting the SBWR focus, GE would like to review with NRC the orderly closure
of open NRC activities for the 670 Mwe plant. The Attachment-to this letter presents our listing
of the open activities and our desired closure objective, output, and schedule. We look forward
to discussing the efficient close out of the open items in the manner which can provide the best
results for both the NRC and GE.

Sincerely,

James E. Quinn

Attachment: SBWR Project Redirection - NRC Activity Closure Plan

cc: P.A. Boetmert (NRCIACRS) (2 paper copies wfatt. plus E-Mail w/att.)
I. Cation (ACRS) (1 paper copy w/att. plus E-Mail w/att.)
S. Q. Ninlh (NRC) (1 paper copy plus E-Mail w/att.)
D. C. Scaletti (NRC) (I paper copy w/att. plus E-Mail w/att.)

U
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Attachment to MFN 034-96

SBWR Project Redirection - NRC Activity Closure Plan

7-21

Opened NRC ACTIVITY NRC OBJECTIVE NEXT OUTPUT SCHEDULEFOR NEXT
OUTPUT

Review of TAPD Rev C Agree Testing and Analysis FSER 5115196
submitted 8128195 Program Document Is complete &

resolves prior issues

Review of Scaling Report Agree that the methodology used Written status report 3115196
Rev I submitted 10113195 to scale the tests is correct & of preliminary

complete & resolves prior issues review
Testing Data Reports Agree that the required Written letter of <6115196
MFNs 057-95, 058-95, 075-95, parameters are properly & concurrence
086-95, 109-95,121-95, 157- completely included
95,194-95, 245-95, 246-95,
273-95, 274-95,025-96,024-
96,018-96,005-96,004-06
GIR He FINAL DTR 4/26196
GIR SIT FINAL DTR 5117196
PANDA FINAL DTR 5124/96
PANTHERS IC TR 3112196
PANDA/ Confirm that Testing was done in Written report of 4115196

ANSALDO QA accordance with procedures and auditlfindings
NRC Inspection 315-8196 & meets NQAI
3111196
Test Analyses Closing status Written summary of 3115196
MFNs 119-94, 270-95, 261-95, status at point of
193-95, 185.95,178-95,161- "stop work"
95, 159-95, 098-95, 097-95,
006-96.

I
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GE Nuclear Energy

MFN 034-96

bcc: (E-Mail watt. except as noted)
J. A. B tard
R. H. Buchholz
T. Cook (Do
R. T. Fernandez (EP]
J. N. Fox
P. C. Hecht
M. Herzog
J. E. Leatherman
J. E. Quinn
T. J. Mulford (EPI
F. A. Ross (Do
B. Shiralkar
R. Srinivasan (EPV
J. E. Torbeck
GE Master File
SBWR Project File

8) (2 paper copies w/att. plus E-Mail w/att.)

RI)E)
(2 paper copies w/att. plus E-Mail w/att.)

RI)

(1 paper copy wlatt. plus E-Mail w/art.)
(1 paper copy w/att. plus E-Mail w/att.)
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GE Nuclear Energy

lj

MFN 034-96

tac: [E-Mail]

E Lumini 8-011-39-10-655-8279
S Spoelstra 8-011-31-22456-3912
V Cavicchla 8-011-39-68-509-8601
JJ Pena 8-011-34-1-347-4215
K Maubach 8-011-49-721-987-7257
C Witteman 8-011-31-48-841-2128
A Zimmermann 8-011-49-406-396-3661
J Yamashita 8-011-81-29-423-6750
W van der Mheen 8-011-31-26-351-8092
A van Dijk 8-011-31-20-580-7041
G Yadigaroglu 8-011-41-1-632-1166
K Petersen 8-01149-201-122-4092
H Tonegawa 8-011-81-33-597-2227
F Kienle 8-011-49-69-630-4420
P Masoni 8-011-39-51-609-8639
W Mizumachi 8-011-81-33-597-2227
G Varadi 8-011-41-5-698-2327
R Tavoni 8-011-39-51-609-8688

H Blaesig (site) 52700
J Faig (site) 52700
A Toba (site) 52700



GE Nuclear Energy

J. E. Ouinn, Projects Marer Gemwral Elechtc Capwany
LMR and SBWR!ogrwns 175 CutrtnmAvenue, M/C 165 San Jose, CA 95125-1014

400925-s 5r• ( ) 400925-399?WSR (ac•e)

March 14, 1996 MFN 037-96
Docket 52-004

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

Attention: Paul Boehnert
ACRS Staff

Subject: SBWR - ACIRS, Redirecting Focus

Reference: I. Letter MFN 034-96, J. E. Quinn (GE) to T. R. Quay (NRC), SBWR -
Redirecting Focus, dated March 4, 1996.

As discussed in the reference 1 letter, GE Nuclear Energy is redirecting the focus of its
Simplified Boiling Water Reactor (SBWR) programs from plants of the 670 MWe size to plants
of 1,000 MWe or larger. Consequently, GE will be substantially reducing the level of activity on
the NRC/ACRS effort as it applies to the 670 MWe plant. However, GE would like to complete
key open items.

Specifically, GE would like to receive written ACRS agreement that the TAPD Revision C
document submitted August 28, 1995, is complete and resolves the prior ACRS issues, and that
ACRS agrees that the methodology used to scale the tests as presented in the Scaling Report
Revision 1 submitted October 13, 1995, is correct and complete and resolves the prior ACRS
issues.

We would then like to cease ACRS activities on the 670 Mwe SBWR. We believe that ACRS
could complete the work and issue the written communications by May 15, 1995. We look
forward to discussing this letter with you at your earliest convience.

Sincerely,

E.Quinn

cc: T. R. Quay (NRC) (1 paper copy plus E-Mail)
I. Catton (ACRS) (I paper copy plus E-Mail)
S. Q. Ninh (NRC) (1 paper copy plus E-Mail)
D. C. Scaletti (NRC) (1 paper copy plus E-Mail)

U
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GE Nuclear Energy

MFN 037-96

bcc: (E-Mail except as noted)
J. G. M. Andersen
J. A. Beard
R. H. Buc.hholz
S. P. Congdon
J. N. Fox
P. C. Hecht
M. Herzog
3. E. Leatherman
J. E. Quinn
3. R. Rash
R. J. Reda
B. Shiralkar
G. L.Sozzi
J. E. Torbeck
GE Master File
SBWR Project File

(1 paper copy plus E-Mail)
(I paper copy plus E-Mail)

I
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Ao •UNITED STATES
0 NUCLEAR REGULATORY COMMISSION3WASHINGTON, 

D.C. 20555-0001

$9 4/ April 12, 1996

Mr. James E. Quinn, Projects Manager
LMR and SBWR Programs
GE Nuclear Energy
175 Curtner Avenue, M/C 165
San Jose, California 95125

SUBJECT: STATUS OF THE SIMPLIFIED BOILING WATER REACTOR (SBWR) TEST PROGRAMS
AND TRACG REVIEW

Dear Mr. Quinn:

In your letter dated March 4, 1996, you indicated that GE was redirecting the
focus of its SBWR programs from plants of the 670 MWe to plants of 1,000 MWe
or larger. In line with redirecting the SBWR focus, you provided the staff
with the proposed schedule for the Nuclear Regulatory Commission (NRC) to
review the TAPO Revision C, Scaling Report Revision 1, test reports, test
analyses, and to issue the PANDA QA audit report. Specifically, you asked the
staff to proceed with the orderly closure of these activities. Following the
receipt of your March 4 letter, the staff met with you and conducted a number
of conference calls with the intention of understanding GE's closure objec-
tives and the products GE wished to receive from the staff closure activities.

In your letter dated March 13, 1996, you indicated that GE was substantially
reducing the level of activity on the TRACG effort as it applies to the
670 MWe plant. Specifically, you requested that the staff stop work on the
review of the TRACG application Licensing Topical Report (LTR) NEDE-32178 and
provide a summary of the review of this document. With regard to the TRACG
Qualification LTR NEDE-32177, you asked the staff for a written feedback on GE
responses to the request for additional information (RAIs) and then to stop
work on review of this document. With regard to the TRACG Model LTR
NEDE-32176 you requested the staff to issue a letter of acceptability of this
report by April 12, 1996, a draft safety evaluation report (DSER) by June 12,
1996, and a final safety evaluation report (FSER) by October 1996.

GE's request for orderly closure of the SBWR programs will result in the
closure activities competing for resources with other high priority activities
such as operating reactor issues. Consequently, the staff can not accelerate
the schedule for closeout of open SBWR activities as you requested. The
staff, however, developed the following schedule.

SBWR TESTING PROGRAM:

1. The staff will issue its safety evaluation report (SER) on TAPD Revision C
by May 15, 1996. This report will describe events since the original
submission of TAPD Revision A, the status of the staff's review of the
testing performance and it will characterize the staff's opinion of the
quality of the test program.
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2. The staff will provide the status of its review of the scaling report -
what has been reviewed, what remains to be reviewed and comments relevant
to these two areas by about May 17, 1996.

3. The staff will issue its report concerning the PANDA QA audit and the
Ansaldo QA discussions by about April 30, 1996.

4. Per GE's request, with the exception of the review of the PANTHERS PCC
data which will be completed and issued by April 22, 1996, the staff will
not perform a detailed review of test reports and test analyses. The
evaluation of the GIRAFFE (He and SIT) and Panda data will be limited to
the QA program, the test procedures, the test objectives and the accept-
ability of the test data for purposes of licensing review. If GE meets
the scheduled date for the submission of the final data report (DTR) for
GIRAFFE He (April 26, 1996), the staff review will be issued by about
May 25, 1996. Similarly, for a PANTHERS IC DTR delivered on April 15,
1996, the staff review will be issued around May 15, 1996, and for both
GIRAFFE SIT and PANDA DTRs delivered on June 4, 1996, the staff review
will be issued by mid-July 1996.

SBWR TRACG

1. The staff will prepare a written status of the review of the TRACG
Application LTR by about May 31, 1996.

2. The staff will provide a written status on its review of GE responses to
the staff's RAIs of the TRACG Qualification LTR and a summary of the
status of the review of this report by about May 31, 1996.

3. The staff will issue a letter of acceptability of'the TRACG Model LTR by
May 15, 1996. However to proceed beyond this will require completed
reviews of all the test data referred to in Item 4 above. Therefore, the
staff does not plan to issue a DSER or FSER for the TRACG Model LTR at
this time.

If you have any questions regarding this matter, please contact Son Ninh at
(301) 415-1125 or Donald McPherson at (301) 415-1246.

Sincerely,

Division of Reactor Program Management

Office of Nuclear Reactor Regulation

Docket No. 50-004

cc: See next page
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Docket No. 52-004

cc: Mr. Rob Wallace
GE Nuclear Energy
1299 Pennsylvania Avenue, N.W.
Suite 1100
Washington, DC 20004

Director, Criteria & Standards Division
Office of Radiation Programs
U.S. Environmental Protection Agency
401 M Street, S.W.
Washington, DC 20460

Mr. Brian McIntyre
Westinghouse Electric Corporation
Energy Systems Business Unit
Box 355
Pittsburgh, PA 15222

Mr. Sterling Franks
U.S. Department of Energy
NE-42
Washington, DC 20585

Mr. John E. Leatherman, Manager
SBWR Design Certification
GE Nuclear Energy
175 Curtner Avenue, MC-781
San Jose, CA 95125

Mr. Steven A. Hucik
GE Nuclear Energy
175 Curtner Avenue, MC-780
San Jose, CA 95125

Mr. Frank A. Ross
Program Manager, ALWR
Office of LWR Safety & Technology
U.S. Department of Energy
NE-42
19901 Germantown Road
Germantown, MD 20874

Mr. Tom J. Mulford, Manager
SBWR Design Certification
Electric Power Research Institute
3412 Hillview Avenue
Palo Alto, CA 94304-1395
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WASHINGTON, D.C. 20155-0M01
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May 10, 1996

Mr. James E. quinn, Projects Manager
LMR and SBWR Programs
GE Nuclear Energy
175 Curtner Avenue, M/C 165
San Jose, CA 95125

SUBJECT: NRC INSPECTION REPORT NO. 99900403/96-01

Dear Mr. Quinn:

This letter addresses the inspection conducted March 5 through 8, 1996, at the
Paul Scherrer Institut (PSI) PANDA Test Facility in WOrenlingen, Switzerland,
by Richard P. McIntyre of the Nuclear Regulatory Commission's (NRC's) Special
Inspection Branch, Juan 0. Peralta of the Quality Assurance and Maintenance
Branch, John A. Kudrick and John 0. Monninger of the Containment Systems and
Severe Accident Branch, Alan E. Levin of the Reactor Systems Branch, and Dino
C. Scaletti of the Standardization Project Directorate. The details of the
inspection were discussed with you and the members of your staff during the
inspection and at the exit meeting on March 8, 1996.

The purpose of the inspection was to determine if testing activities performed
at the PANDA test facility to support design certification of the GE Nuclear
Energy (GE) simplified boiling water reactor (SBWR) design were conducted
under the appropriate provisions of the May 1990, GE NEDG-31831, "SBWR Design
and Certification Program Quality Assurance Plan," as implemented by GE
document PPCP-QA-01, "PANDA Project Control Plan" (PPCP) and the GE PANDA
Quality Assurance Procedures (PQAPs).

Areas examined during the NRC inspection and our findings are discussed in the
enclosed inspection report. The inspection consisted of an examination of
procedures and representative records, interviews with personnel, and
observations by the inspectors.

The results of the inspection indicate that GE, in general, was adequately
implementing the Project Control Plan and the quality Assurance Procedures for
testing activities performed at PANDA with the exception of two
nonconformances. Also, the team identified three unresolved items related to
PANDA and SBWR design certification that will require response by GE and
follow-up by the NRC during a future inspection at San Jose. Specifically,
the inspection team identified Nonconformances with program implementation

* with respect to (1) the preparation and issue of Apparent Test Results Repcrts
and Data Transmittal Reports as required by the PANDA Test Specification and
PANDA Test Plans, and (2) the failure to document abnormal occurrences
detected during testing (subsequently causing matrix testing-to be suspended
and re-evaluated) using the existing'nonconformance report process.

, ~ ~'1 I -
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The unresolved items concerned (1) the appropriateness of GE's acceptance of
engineering services activities performed by Elektrowatt Ingenieurunternehmung
AG (Elektrowatt) in October 1993 for the PANDA test facility as-built
measurements, (2) the level of GE QA oversight for the engineering services
work performed by the international technical associates (KEMA and Instituto
de Investigaciones (lIE) of Mexico) for PANDA data analysis, and (3) the
disposition for the recommendations and specific action items identified
during the October 1991 PANDA Design Review rogarding facility design, quality
assurance programmatic aspects, and technical issues.

The response requested by this letter is not subject to the clearance
procedures of the Office of Management and Budget as required by the Paperwork
Reduction Act of 1980, Public Law No. 96-511.

In accordance with 10 CFR Part 2.790 of the NRC's "Rules of Practice," a copy
of this letter and its enclosures will be placed in the NRC's Public Document
Room.

ShotId yiu have any questions concerning this inspection, we will be pleased
to discuss them with you.

Sincerely,

rGallo, Chief
Special Inspection Branch
Division of Inspection and Support Programs
Office of Nuclear Reactor Regulation

Docket No.: 52-004

Enclosures: 1. Not-ice'of Nonconformance
2* . Inspection Report No., 99900403/96-01

cc /encls: See Next Page
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Mr. James E. Quinn
GE Nuclear Energy

cc: Mr. Rob Wallace
GE Nuclear Energy
1299 Pennsylvania Avenue, N.W.
Suite 1100
Washington, DC 20004

Director, Criteria & Standards Division
Office of Radiation Programs
U.S. Environmental Protection Agency
401 M Street, S.W.
Washington, DC 20460

Mr. Sterling Franks
U.S. Department of Energy
NE-42
Washington, DC 20585

Mr. John E. Leatherman, Manager
SBWR Design Certification
GE Nuclear Energy
175 Curtner Avenue, MC-781
San Jose, CA 95125

Mr. Steven A. Hucik
GE Nuclear Energy
175 Curtner Avenue, MC-780
San Jose, CA 95125

Mr. Tom J. Mulford, Manager
SBWR Design Certification
Electric Power Research Institute
3412 Hillview Avenue
Palo Alto, CA 94304-1395

Docket No. 52-004

Mr. Brian McIntyre
Westinghouse Electric Corporation
Energy Systems Business Unit
Box 355
Pittsburgh, PA 15222
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NOTICE OF, NONCONFORMANCE

GE Nuclear Energy Docket No.: 52-004
San Jose, CA 95125 99900403/96-01

Based on the results of a Nuclear Regulatory Commission (NRC) inspection,
conducted from March 5 through March 8, 1996, of the GE's PANDA test program
at the Paul Scherrer Institut (PSI) in WOrenlingen, Switzerland, related to
the SBWR design certification activities, it appears that certain activities
were not conducted in accordance with NRC requirements.

A. Criterion XI, "Test Control," of Appendix B to 10 CFR 50, requires, in
part, that test results be documented and evaluated to assure that test
requirements have been satisfied.

Chapter II, "Basic Requirements," Section 11, "Test Control," of
ANSI/ASME NQA-1-1983, "Quality Assurance Program Requirements for
Nuclear Facilities," requires, in part, that test results be documented
and that their conformance with acceptance criteria be evaluated.

Paragraph 5.3.14 of PQAP-TC, "Test Control," Revision 3, dated September
18, 1995, requires that the PSI PANDA Project Manager (P-PM) prepare
test reports per the Test Specification and Test Plan requirements.

Section 11, "Reporting," of GE Document 25A5587, "PANDA Test
Specification," Revision 1, dated January 26, 1995, requires (1)
preparation of an Apparent Test Results report within approximately one
week following performance of the test, and (2) preparation of Final
Test Reports per the schedule specified in the Test Plan and Procedures
Document.

Section 10, "Reports," of GE Document 25A5764, "PANDA Test Plan - Tests
143, M3A, M3B, M4, M7," Revisions 1, 2, and 3 dated September 18, 1995,
October 16, 1995, and November 15, 1995, respectively, requires (1)
preparation of an Apparent Test Results report within approximately two
weeks of completion of each transient integral system test, and (2)
preparation of a Data Transmittal Report approximately two months after
the last test is performed.

Section 10, "Reports," of GE Document 25A5785, "PANDA Test Plan - Tests
M2, MIOA, M10B," dated November 21, 1995, requires (1) preparation of an
Apparent Test Results report within approximately two weeks of
completion of each transient integral system test, and (2) preparation
of a Data Transmittal Report approximately two months after the last
test is performed. .

Section 10, "Reports," of ,GE Document'25A5788, "PANDA Test Plan,- Tests
M6/8," dated December 7,.1995, requires-(1.) preparation of an Apparent

* ," ' "Enclosure I.
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Test Results report within approximately two weeks of completion of each
transient integral system test, and (2) preparation of a Data
Transmittal Report approximately two months after the last test is
performed.

Section 10, "Reports," of GE Document 25A5824, "PANDA Test Plan - Test
M9," dated December 12, 1995, requires (1) preparation of an Apparent
Test Results report within approximately two weeks of completion of each
transient integral system test, and (2) preparation of a Data
Transmittal Report approximately two months after the last test is
performed.

Contrary to the above, Apparent Test Results reports and Data
Transmittal Reports were not prepared and issued in accordance with the
Test Specification or Test Plan and Procedures. (96-01-01)

B. Criterion V, "Instructions, Procedures, and Drawings," of Appendix B to
10 CFR 50, requires, in part, that activities affecting quality be
prescribed by documented instructions, procedures, or drawings, of a
type appropriate to the circumstances and that such activities be
accomplished in accordance with these instructions, procedures, or
drawings.

Criterion XV, "Nonconforming Materials, Parts, or Componehts," of
Appendix B to 10 CFR 50, requires, in part, that nnnconforrming"items be
reviewed and accepted, rejected, repaired or reworked in accordance with
documented procedures.

Criterion XVI, "Corrective Action," of Appendix B to. 1OCFR 50,
requires, in part, that measures be established to assure that
conditions adverse to quality, such as failures, malfunctions,
deficiencies, deviations, defective maLRi'ial and equipment, and
nonconformances are promptly identified and corrected.

Chapter II, "Basic Requirements," Section 11, "Test Control," of
ANSI/ASME NQA-I-1983, "Quality Assurance Program Requirem-nts for
Nuclear Facilities," requires, in p?-t, that test result be documented
an%;.that their conformance with accet -nce criteria be evaluated.

Paragraph 5.3.11 of PQAP-TC, "Test Control," Revision 3, dated September
18, 1995, requires that the PSI PANDA Project Manager (P-PM) (1) review
and resolve all test anomalies identified during the test, and (2)
document resolutions, conditions requiring correction, and corrective
actions per PQAP-NC.

Section 4, "Requirements," of PQAP-NC, "Nonconformance Control and
Corrective Action," Revision 0, dated January 31, 1995, provides that
any nonconforming item which can affect PANDA test results, or
deviations from the test specification/procedure, or test conditions and
results showing abnormal occurrences shall be identified, treated as a
nonconformance, and documented and reported for resolution (disposition)
prior to continuation of subsequent phase testing.

i i :,i . -.
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Contrary to the above, (1) when abnormal occurrences (subsequently
causing matrix testing to be suspended and re-evaluated) were detected
during testing, no nonconformance reports'were generated to document
these events; (2) PSI Procedure "Data Base Modification" (Issued in,
March 1996) was being used by PSI testing personnel to perform..
activities that introduced deviations from the test control process
already specified by PQAP-TC, and from the nonconformance ,identification
process established in PQAP-NC; arfd (3) PSI Procedure "Data Base
Modification" had not been identified or described as a Quality
Assurance Procedure governed by PPCP-QA-01, i.e., as.a procedure
comprising the bases of the QA system implemented by PSI and GE in
meeting the requirements of NEDG-31831, even though it was being used'to
perform quality related activities affecting PANDA test results.
(96-01-02)

Please provide a written statement or explanation to the U.S. Nuclear
Regulatory Commission, ATTN: Document Control Desk, Washington, D.C. 20555
with a copy to the Chief, Special Inspection Branch, Division of Inspection
and Support Programs, Office of Nuclear Reactor Regulation, within 30 days of
the date of the letter transmitting this Notice of Nonconformance. This reply
should be clearly marked as a "Reply to a Notice of Nonconformance" and should
include for each nonconformance: (1) a description of the steps that were or
will be taken to correct these items; (2) a description of the steps that have
or will be taken to prevent recurrence; and (3) the dates your corrective
actions and preventative measures were or will be completed.

Dated at Rockville, Maryland
This 10 th day of MY a 1996
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ORGANIZATION:

REPORT NO.:

CORRESPONDENCE
ADDRESS:

ORGANIZATIONAL
CONTACT:

NUCLEAR INDUSTRY
ACTIVITY:

GE Nuclear Energy
San Jose, California

99900403/96-01

Mr. James E. Quinn, Projects Manager
LMR and SBWR Programs
GE Nuclear Energy
175 Curtner Avenue
San Jose, California 95125

Mr. Kenneth W. Brayman, Manager
Quality Assurance Systems
(408) 925-6587

GE Nuclear Energy (GE) is engaged in the supply of
advanced boiling water reactor designs to utilities.
GE also furnishes engineering services, nuclear
replacement parts, and dedication services for
commercial grade electrical and mechanical equipment.

March 5 through 8, 19960 INSPECTION
CONDUCTED:

TEAM LEADER:

OTHER INSPECTORS:

REVIEWED:

APPROVED:

INSPECTION BASES:

INSPECTION SCOPE:

Richard P. McIntyre
Vendor Inspection Section (VIS)
Special Inspection Branch (PSIB)

Juan
John
John
Al an
Di no

D0
A.
D.
E.
C.

Peralta, HQMB
Kudrick, SCSB
Monninger, SCSB
Levin, SRXB
Scaletti, POST

Date

Grigory &%palina,.Section Chief, VIS' -Dite

,4 Robert Io, Chief, PSIB Date

1010 CFR Part 50, Appendix B and 10 CFW.Part 21

Yýý

To determine' if activities performed to support the
design of the SBWR and, specifically, testing
activities performed at the PANDA Test Facility at the
Paul Scherrer Institut-in WOrenlingen, Switzerland
were conducted under the-appropriate provisions of the
May 1990, GE NEDG-31831, "SBWR Design and
Certification Program Quality Assurance Plan."

I

PLANT SITE
APPLICABILITY. None

Enclosure 2
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I INSPECTION SUMMARY

1.2 L . mfrmjng_
0 Nonconformance 99900403/96-01-01 was identified and is discussed in

Section 3.4.1 of this report.

0 Nonconformance 99900404/96-01-02 was identified and is discussed in
Section 3.8 of this report.

1.2 Unresolved Item

Unresolved Item 99900403/96-01-03 was identified and is discussed in
Section 3.2 of this report.

Unresolved Item 99900403/96-01-04 was identified and is discussed in
Section 3.3.2 of this report.

Unresolved Item 99900403/96-01-05 was identified-and is discussed in
Section 3.4.2 of this report.

2 STATUS OF PREVIOUS INSPECTION FINDINGS •.

No previous inspections have been conducted at this test facility.

3 INSPECTION FINDINGS AND OTHER COMMENTS

3.1 GE SBRWR Ouality Assurance Program

Chapter 17 of the SBWR standard safety analysis report (SSAR) describes the GE
quality assurance (QA) program for the design phase of the SBWR program. The
QA program is identified as "Nuclear Energy Business Operations Quality
Assurance Program Description," NEDO-11209-04A, Revision 8, the latest
revision approved by the NRC. NEDO-11209-04A applies to all GE activities
affecting quality of items and services supplied to nuclear power plants and
establishes GE's compliance with the provisions of Appendix B to 10 CFR 50.

NEDG-31831, "SBWR Design and Certification Program Quality Assurance Plan,"
dated May 1990, was developed by GE to fulfill the QA requirements of the SBWR
reactor design and certification program. NEDG-31831 meets the requirements
of ANSI/ASME NQA-1-1983 and its NQA-la-1983 addenda as endorsed by the NRC in
Regulatory Guide 1.28, Revision 3. Additionally, NEDG-31831 provides that
design and testing work performed by international technical associates will
be performed-to their internal QA programs acceptable to the regulatory
authorities of their respective countries as evaluated by GE for compliance
with the provisions of ANSI/ASME NQA-1-1983.

• . . '.
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3.2 PANDA OA Program for SBWR Design Certification Testing

Under an agreement between the Swiss Confederation (represented by the Paul
Scherrer Institut (PSI]), the Electric Power Research Institute (EPRI), and
GE, PSI performed passive decay heat removal and fission product retention
tests in the PANDA test facility. The purpose of these tests was to evaluate
the performance and behavior of the SBWR passive containment cooling system
(PCCS) operating in typical post-LOCA containment environments. These tests
were primarily focused on simulating the response of the SBWR containment
cooling systems in order to (1) obtain additional data to support the adequacy
of TRACG in predicting the quasi-steady heat rejection rate of a PCC heat
exchanger and identify the effects of scale on PCC performance, (2) provide a
sufficient database to confirm the capability of TRACG tc predict SBWR
containment system perfor.m.n:c, einumpassing systems interaction effects, and
(3) demonstrate startup and long-term operation of a passive containment
cooling system (Concept Demonstration).

A GE readiness review conducted at PSI during October 19 through 21, 1994,
concluded that PS! had not adequately implemented a QA program meeting the
appropriate requirements of ANSI/ASME NQA-1-1983, and that the PANDA facility
was not ready to initiate testing. In a letter to GE, dated December 19,
1994, the NRC staff requested that GE provide a discussion of the corrective
actions taken by GE as a result of the readiness review findings, including
the area of QA.

In its respcnse letter to the NRC, dated March 7, 1995, GE stated that as a
result of a GE readiness review at PSI during October 1994, the PANDA quality
assurance program would be restructured so that it would be conducted under
direct GE supervision and governed by the provisions in NEDG-31831. To this

* effect, GE developed the PANDA Project Control Plan, PPCP-QA-01, Revision 1,
dated May 1, 1995. PPCP-QA-01, in conjunction with nine other QA procedures,
describe the organization, quality.related activities, events and-procedures
necessary to ensure and verify that the PANDA project at PSI is conducted in
accordance with the provisions of NEDG-31831., All documentation.related to

* the PANDA test facility and test results is contained in the PANDA Test File
(PTF) and organized accordingly.

In accordance with the provisions of PPCP-QA-01 and PQAP-TC, "Test Control,"
Revision 3, dated September 18, 1995,:"a test specification' GE Document No.
25A5587, "PANDA Test Specification,",Revislon 1, was. prepared and issued by GE
as required by the provisions In..Engineering Operating Procedure (EOP)
35-3.00, "Engineering Tests," .GE Document No. 25A5587 required that the PANDA
tests be performed in conformance with PPCP-QA-1,.:which'is-ased on the
requirements of Appendix B to 10 CFR.50; NEDG-31831, and ANSI/ASME NQA-1-1983.

During the inspection, the team reviewed all relevantjdocumentation and
available test data found in the PTF. Based on-these reviews, the team
concluded that, in general, GE had adequately restructured the PANDA QA
program in accordance with the provisions in NEDG-31831. However, GE failed
to-adequately implement certain provisions of HEDG-31831, prior to January
1995, related to the appropriateness of GE's acceptance of engineering

-3-

I



I.

II El - - EE I IEhE~I

services provided by a subcontractor to PSI. Specifically, the team
determined that GE had not yet adequately addressed an issue related to
activities performed at PSI by Elektrowatt Ingenieurunternehmung AG
(Elektrowatt) in October 1993 and which had been identified during the October
19 through 21, 1994, readiness review at PANDA. Elektrowatt was hired by PSI
to perform the facility as-built measurements which was an activity having
substantial impact on the quality of test results generated at PANDA.

The team was concerned that GE concluded in the October 1994 Readiness Review
Report (without providing any justification or taking any compensatory or
corrective actions) that the PANDA facility as-built measurement activities
performed by Elektrowatt were satisfactory, while at the same time
acknowledged that Elektrowatt had not been audited by either GE or PSI as a
supplier of services affecting quality. This issue was identified as
Unresolved Item 99900403/96-01-03.

3.3 Resign Control1

The purpose of the review of design control was: (1) to assure that applicable
regulatory requirements, design bases, codes and standards, and, GE test .
specification requirements were correctly translated into design drawings,
procedures, and instructions per PQAP-DC, "Document Control," (2) to assure
that changes or deviations from specified design requirements and quality -
standards were identified, documented, and controlled, (3) to verify-final'.
PANDA test facility as-built drawings and overall control of-test facility
configuration as described in PQAP-V, "Verification," and (4) to assure~that
computer data acquisition software and documentation was'controlled' is
described in PQAP-DA, "Data Acquisition System Control.'" . .

The team reviewed the following material related t.o design control for the
PANDA test program:

* Design and as-built drawings
0 PANDA scaling analyses
* PANDA line loss calculations based on estimated SBWR. line losses
a Record of GE Design Review (San Jose, October 1991)...

The PANDA test facility at PSI was designed to evaluate the performance of the
SBWR passive containment cooling system operating in post-LOCA containment
environments. The PANDA tests were to demonstrate the SBWR thermal-hydraulic
performance, heat removal capability, and systems interactions and to provide
data for confirmation of the TRACG computer models used to analyze the SBWR
performance.

GE prepared and issued document 25A5587, "PANDA Test Specification," Revision
1, on January 26, 1995, for PANDA tests. The PANDA test specification
specifies the top-level requirements for tests related to post-LOCA decay heat
removal from the containment of the SBWR to be performed at the PANDA test
facility at PSI. The test specification provides general criteria for the
PANDA test program including: purpose, objectives, facility description, test

-Instrumentation, data acquisition system and recording, data processing and
-....analysis, shakedown and plant characterization tests, steady-state performance

.'. ::".
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tests, transient integral systems tests, pretest predictions, acceptance
criteria, reporting requirements, record retention, and quality assurance.

The actual experimental testing at PSI was to be performed in accordance with
the Test Specification (25A5587) through the development of specific Test
Plans and Procedures in accordance with GE PANDA Quality Assurance Procedure
PQAP-DC, Revision 1, "Document Control." PQAP-DC defines the requirements and
process for issuing, revising, modifying, and distributing the Test Plans and
Procedures.

GE and PSI prepared the Test Plans and Procedures, which define the detailed
or specific test requirements. The test plans describe how the test is to be
set up and performed to meet the quality assurance requirements, any special
conditions associated with the test, and the test requirements specified in
the Test Specification. The test procedures describe the specific procedures
required to perform the test in accordance with test and quality assurance
requirements. The specific test plans and procedures reviewed by the team in
the course of the inspection are listed in the table below for the plant
characterization, shakedown, steady-state, and integral systems tests.

TEST TEST PLAN TEST PROCEDURE

VESSEL HEAT LOSS ALPHA-510 ALPHA-510

LINE PRESSURE DROP ALPHA-510 ALPHA-510

S1-S6 ALPHA-410-1 ALPHA-410-1

S7-S9 ALPHA-410-2 ALPIA-410-2

S10-S13 ALPHA-410-2 ALPHA-410-2

-3 25AP764 RI ALPHA-520-0

M3A 25A5764 R2 ALPHA-520-2

M3B 25A5764 R2 ALPHA-520-2

M37 25A5764 R3 ALPHA-521-0

M2 25A5785 RO ALPHA-527-O

NlOA 25A5785 RO ALPHA-527-0

M108 25A5785 RO ALPHA-527-O

M618 25A5788 RO ALPHA-529-O

M9 25A5824 RO Y. ALPHA-528-O

I

These Test Plan and Procedures were issued and contr l~d'.ind accordance withf.
PQAP-DC. A PANDA Engineering Review Memoraiidum .(P'ERM) wa.•s required .far'
review and approval of all Test Plans and Procedures.6by PQApDC. :.In 'the .
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course of the inspection, the team reviewed several completed P-ERMs .relating
to revisions to the following Test Plan and Procedures:

" ALPHA-410 "PANDA Steady-State PCC Performance Tests Test Plan and Test
Procedures"

" ALPHA-520 "PANDA Transient Tests M3A, M3B, & M4.1ntegral System Test
Procedure"

Based on a review of these P-ERMs, the team concluded that issues and comments
identified by GE and PSI personnel as a result of the review and approval
process; of the Test Plan and Procedures were adequately identified,
documented, resolved, and controlled.

GE PANDA Quality Assurance Procedure PQAP-V, Revision 1, "Verification," was
developed to control the process for verification of the PANDA test facility
configuration and testing activities. Verifications were to be performed for
activities zuch as: calculations affecting test results, measurements
appearing on as-built drawings, and test initial conditions. PQAP-V provided
a "Verification Cover Sheet" to control and document the verification process.
Extensive documentation was contained in the PTF on scaling of the PANDA
facility and determination of line losses for the facility, based on design
information for the SBWR. During the course of the inspection, the team
reviewed an independent verification that required an alternate calculation to
be performed to verify the correctness of the original calculations. This
verification related to the establishment of the PANDA system line loss
coefficient measurements. The line loss calculations were performed by
several engineers using different methodologies; the results were then cross-
checked and independently design verified and documentation of the results of
this design study is extensive. The team noted that the verification was
performed in accordance with PQAP-V and utilized the Verification Cover Sheet
for control and approval of the verification.

3.3.1 Data Acquisition System (DAS)

The team evaluated the information relating to the Data Acquisition System
(DAS) contained in the PTF. The DAS information is contained in four separate
volumes of the PTF. However, due to either incomplete or missing information
or the use of German documentation within the PTF, this information needed to
be supplemented by discussions with PSI personnel so that a thorough
understanding of th3 scope of the DAS could be gained. Based on the
information contained in the PTF and discussions with PSI personnel, the team
concluded that the DAS was sufficient for meeting the instrumentation
requirements of the PANDA test program and that it was controlled in
accordance with PQAP-DA,"Data Acquisition System Control."

3.3.2 1991 PANDA Design Review

The original PANDA design was developed from the SBWR conceptual design.as it
existed in the late 1980's; the volumetric scale was derived from
representation of the passive containment. cooling.system (PCCS).heat exchanger
(HX). The PCCS HX design was changed about 1991,which necessitated a slight
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change in the volumetric scale of the facility (from about 1:18 to 1:25). A
design review was convened in San Jose in October 1991 to assess the facility
design and to determine technical issues requiring GE or PSI to follow-up.
Based on a review of documentation contained in the PTF, it appeared that the
design review was independent and comprehensive. Numerous recommendations
were made regarding facility design, quality assurance pr~grammatic aspects,
and technical issues, and specific action items were assigned to the
participating organizations (primarily, GE and PSI). However, there was no
record in the PTF of whether the action items and recommendations were ever
dispositioned. When GE and PSI were asked about follow-up to the design
review, the NRC team was informed that, since the design review memorandum was
originated by GE/San Jose, the written record of disposition of the
recommendations of the review group should be located in the design record
file (DRF) in San Jose. Therefore, verification of the disrosition of the
design review action items was not possible at PANDA. The GE disposition of
the recommendations and specific action items identified during the October
1991 PANDA design review regarding facility design, quality assurance
programmatic aspects, and technical issues was identified as Unresolved Item
99900403/96-01-04.

3.4 Test Control

The purpose of the review of test control was: (1) to determine whether a
suitable test program was developed to assure that all testing required to
demonstrate that systems and components would perform satisfactorily in
service, (2) to determine that such a test program was identified and
performed in accordance with written test procedures which incorporate or
reference the requirements and acceptance limits contained in the applicable
design documents, (3) to assure that test procedures include provisions for
assuring that all prerequisites for the given test have~been met, that
adequate instrumentation is available and used, and that testing-is performed
under suitable environmental conditions, and (4) to assure that test results
are documented and evaluated to assure that test requirements have been
satisfied.

' To assess the level of control over the testing program, the team examined the
adequacy, Implementation, and documentation'resulting from the development and
performance of facility characterization tests, shakedown tests, steady state
tests, and integral system tests. The PANDA matrix tests (steady state and
integral system) were performed in accordance with GE Panda Quality Assurance
Procedure'"Test Control," PQAP-TC. The purpose of PQAP-TC is to define the

. process for specifying, performing, evaluating, and documenting the PANDA
tests. The specific Test Plans and Procedure reviewed by the team along with
resulting test file documentation are specified below.

Section 8, "Shakedown and Plant Characterization," of the GE PANDA Test
Specification (25A5587, Revision 1) required facility shakedown and plant

* characterization tests to be performed. The shakedown tests where to be run
in a manner which would expose the facility components and systems to
conditions similar to those expected during the matrix tests. The
characterization tests were to consist of tests that quantify specific
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characteristics of the facility such as vessel heat'loss and line pressure
drop tests.

The facility characterization tests were completed in July 1995. The team
reviewed Section 9 of the PTF, "Facility Characteristics," to assess-whether'
adequate quality assurance measures had been followed in the preparation,.:
conduct, and documentation of these tests. The facility characterization
tests were performed in accordance with ALPHA-510 "PANDA Facility'.
Characterization Heat Loss and Selected System Lines Pressure Loss Test Plan."
and Procedures.* The heat loss test is needed for calculatidn'of energy.
balances which in turn would be used to assess system performance and to-
reliably model heat losses from the PANDA test facility-in'-computer code ,.

analyses.

With respect to the heat loss test, Section 9 of the PTF only'included the'"
test plan and procedure. Results of the test, apparent test result and final
test result reports were not available. GE and PSI, stated that the test.
reports were still under development and provided the team with a draft
report, ALPHA-519-A, "PANDA Facility Characterization Vessel Heat Loss
Measurements," dated August 11, 1995, for review. The draft report indicated
that the heat loss calculations were preliminary and were intended to provide
a first look at the vessel heat losses. The draft report indicated that the
calculations had not included all potential heat losses nor the vessel leakage
rates.

The system line pressure loss test was performed to assure that system line
pressure drop characteristics measured in the PANDA facility adequately
simulated the pressure loss characteristics of the full scale SBWR system.
This test was performed for loss measurements in the isolation condenser and
primary containment cooling (PCC) system feed line, PCC vent line, gravity
driven cooling system lines, equalization lines, and main steam lines.
Section 9 of the PTF included a report, ALPHA-517-O, "PANDA Facility
Characterization System Line Loss Coefficient Measurements," dated February
14, 1996, which provided the results and an evaluation of the system line
pressure loss tests.

The team inquired as to whether additional facility characterization tests had
been performed, in addition to the heat loss and system line pressure loss
test. GE and PSI indicated that a leak test had been performed at the PANDA
facility in accordance with ALPHA-S5I "PANDA Facility Characterization Vessel
Cold Leak Test Plan and Procedure." This test is important because the
leakage rate from each PANDA vessel must be known to permit calculation of
vessel heat losses from the heat loss test data. The leak rate is used to
separate the components of pressure drop due to condensation and mass lost
from the system. Furthermore, an estimate of the overall leakage rate is
necessary to characterize the system for the transient tests. The mass loss
from the system must be quantified to properly interpret data from the
transient tests. From the review of ALPHA-511, the team concluded that it had
been developed, reviewed, and controlled through the use of the P-ERM and
Verification Cover Sheet in accordance with PQAP-DC.

-8-
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Section 9, "Test Matrix," of the GE PANDA Test Specification (25A5587,
Revision 1) required a series of steady-state tests to be conducted using one
of the PANDA PCC condensers. The objectives of the steady-state tests was to
provide additional data to support the adequacy of TRACG to predict the quasi-
steady heat rejection rate of a PCC heat exchanger and identify the effects of
scaling on PCC performance by using one of the PANDA PCC condensers connected
directly to the steam supply. The steady-state tests were conducted in
accordance with ALPHA-410, "PANDA Steady-State PCC Performance Tests Test Plan
and Procedures."

The team reviewed Section 8 of the PTF "Steady-State Tests," including the
test specification, test plan and procedures, shakedown test results, data
reduction/reduced data records, apparent test results report, and analytical
work. In addition, the PTF included: a copy of the control room procedures
used, excerpts of the PANDA journal, instrumentation list, DAS channel
allocation table, instrument checks, checklists'per the test plan and
procedures, valve status reports, re-zeroing charts, DAS monitor printout, and
any non-conformance reports. The test procedures specified the prerequisites
for the test, instrumentation requirements, and test acceptance criteria.

Prior to performing the actual steady-state tests, PSI performed shakedown
tests to expose the PANDA facility components to conditions similar to those
expected during the matrix tests. During the first series of shakedown tests
for the SI-S6 steady-state tests, steady-state conditions could not be
achieved as required by ALPHA-410. PSI documented the failure to meet the
test acceptance criteria through use of a Nonconformance Report in accordance
with GE PANDA Quality Assurance Procedure PQAP-NC, "Nonconformance Control and
Corrective Action," Revision 0, dated January 33, 1995. PQAP-NC establishes
the requirements and procedures for the identification, documentation,
resolution and control of nonconforming items. With respect to tests SI-$6,
three nonconformances were identified and documented in accordance with
PQAP-NC and one nonconformance resulted from the, S7-S9 tests.,

Section 9, "Test Matrix," of the GE PANDA Test Specification (25A5587,
Revision 1) required a series of transient integral systems tests to be
conducted. These tests were to provide an integral systems database for PCC
system performance with conditions representative of the long-term post-LOCA
SBWR containment. The objectives, of the transient integral systems tests was
to provide a sufficient database to confirm the capability of TRACG'to predict
SBWR containment system performance, including potential systems interaction
effects. The transient integral systems tests-were-conducted-in' accordance
with the various test plans and procedures identified in the table in' Section
3.3 above.

The team reviewed the available documentation within'Section-'10 of the PTF
relating to the transient integral systems tests. The PTF contained
comparable information tc that Included-.for the steady-state tests such as
copies of the control room procedures used, excerpts of the PANDA journal,
instrumentation list, DAS channel allocation table, instrument checks,
checklists per the test plan and procedures,.valve.status reports, re-zeroing
charts, DAS monitor printout, trending charts, and.any nonconformance reports.
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The team concluded that a suitable test program was developed by GE and PSI
with applicable test plans and procedures in accordance with theTest
Specification. The test procedures included provisions for assuring that
prerequisites were met and that adequate instrumentation was availablo.

3.4.1 Reporting of PANDA Test Results

Section 11, "Reporting," of the GE PANDA Test Specification (25A5587, Revision
1) specified preparation of Apparent Test Results (ATR) reports and Final Test
Reports (FTR). The ATR reports are considered to be unverified reports cf
preliminary results for each test or each test series that were to be issued
within approximately one week following performance of the tests. The FTRs
are considered to be verified reports which contain the data, analysis, and
results of all tests and transmitted to GE per the schedule specified in the
Test Plan and Procedures documents. The FTRs are identified as Data
Transmittal Reports (DTRs) within the "Reports" section of the various test
plan and Procedures.

For the facility characterization tests, Section 4.3, "Post-test/Apparent Test
Results Report Inputs" of ALPHA-510 specifies that following completion of the
tests, data reduction will be performed to support preparation of the Test
Results reports (TR). This data reduction will include time history plots of
all the required measurements covering the full test duration. These results
will be reviewed and reportcd in the TR. Section 4.4, "Post-test/Final Test
Report," specifies that tie Final Test Report (FTR) will transmit all the data
for the system line pressure loss and the heat loss tests. It will provide
detailed information on the test instrumentation, test conditions, and the
format for the data. In addition, samples of key data will be presented in
plots along with simplified sketches of the test facility configurations
during testing.

GE and PSI provided the team with "draft" copies of ALPHA-519-A, "PANDA
Facility Characterization Vessel Heat Loss Measurements," dated August 11,
1995, and ALPHA-517, "PANDA Facility Characterization System Line Loss
Coefficient Measurements," dated February 14, 1996. The team concluded that
these draft reports do not meet the timeliness requirements of the Test .
Specification or Test Plan and Procedure for providing ATR reports and FTRs
after completion of the tests.

For the steady-state tests, Section 10, "Reports," of ALPHA-410, "PANDA . ',
Steady-State PCC Performance Tests Test Plan and Test Procedures," specifi.es,
preparation of apparent test results reports within approximately 1 week of
'completion of the steady-state tests. In addition, ALPHA-410 spictfies.
preparation of the DTR approximately 2 months after completion of the steady-..
state tests. GE and PSI provided the team with various-versions of ALPHA-509,
"PANDA Steady-State Tests Si through S6 PCC Performance.Apparent Test....
Results," however, a DTR or FTR had not been issued. The-team concluded'that r'
a DTR or FTR had not been prepared in accordance with .the Tesit Specification -.

or the Test Plan and Procedure. ° . .:°-. . ,.-,

For the transient integral systems tests, Section 10,R."eports,'f ' .... -
Document 25A$764, "PANDA Test Plan - Tests M3, M3A, M3B,,.M4,-MT7,. Revisions',-,
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2, and 3 dated September 18, 1995, October 16, 1995, and November 15, 1995,
respectively, requires (1) preparation of an ATR report within approximately
two weeks of completion of each transient integral system test, and (2)
preparation of a DTR approximately two months after the last test is
performed. GE and PSI had not prepared any ATR reports or DTRs for the M3,
M3A, M38, M4, or M7 transient integral system tests.

Section 10, *Reports," of GE Document 25A5785, "PANDA Test Plan'- Tests M2,
MIOA, MIOB," dated November 21, 1995, requires (1) preparation of an ATR
report within approximately two weeks of completion of each transient integral
system test, and (2) preparation of a DTR approximately two months after the
last test is performed. GE and PSI had not prepared any ATR reports or DTRs
for the M2, MIOA, or MIOB transient integral -system tests.

Section 10, "Reports," of GE Document 25A5788, "PANDA Test .Plan°Tests M6/8,"
dated December 7, 1995, requires (1) preparation of an ATR report within
approximately two weeks of completion of each transient integral system test,
and (2) preparation of a DTR approximately two months-after the last test is
performed. GE and PSI had not prepared an ATR report or DTR for the M6/8
transient integral system test.

Section 10, "Reports," of GE Document 2SA5824, "PANDA Test Plan - Test M9,"
dated December 12, 1995, requires (1) preparation of an. ATR report within
approximately two weeks of completion of each transient integral system test,
and (2) preparation of a DTR approximately two months after the last test is
performed. GE and PSI had not prepared an ATR report or DTR for the M9
transient integral system test.

The failure to prepare ATR reports, FTRs and/or DTRs, on a time schedule
consist with the applicable Test Specification and Test Plan and Procedures
requirements is identified as Nonconformance 99900403/96-01-01.

3.4.2 PANDA Test Analyses

The team also examined the analytical efforts that support the PANDA testing
program. Section 10, "Pretest Predictions/Acceptance Criteria," of GE PANDA
Test Specification 25A5587, Revision 1, specifies that pretest calculations be
performed for some of the matrix tests planned for SBWR certification. This
activity was to include development of a TRACG input model for the PANDA
facility, verification of the input model against as-built test facility data,
design review of the input model, calibration of the input model using heat
loss and pressure drop data from test facility characterization testing,
selection of the test conditions for simulation, performance of the
calculations, and documentation of the results.

*i GE provided the NRC with the SBWR-Pretest Report for PANDA Test M9 in a letter
dated December 12, 1995. This report was to support the validation efforts
for the TRACG code for application to the SBWR program. These calculations
include both pre and post-test calculations for tests in the PANDA test
program. The analyses of the tests were being performed by an SBWR PANDA
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2, and 3 dated September 18, 1995, October 16, 1995, and November 15, 1995,
respectively, requires (1) preparation of an ATR report within approximately
two weeks of completion of each transient integral system test, and (2)
preparation of a DTR approximately two months after the last test is
performed. GE and PSI had not prepared any ATR reports or DTRs for the M3,
M3A, M3B, M4, or M7 transient integral system tests.

Section 10, "Reports," of GE Document 25A5785, "PANDA Test Plan'- Tests M2,
MIOA, MIOB," dated November 21, 1995, requires (1) preparation of'an ATR
report within approximately two weeks of completion of each transient integral
system test, and (2) preparation of a DTR approximately two months after the
last test is performed. GE and PSI had not prepared any ATR reports or DTRs
for the M2, MIOA, or MIOB transient integral system tests.

Section 10, "Reports," of GE Document 25A5788, "PANDA Test Pian : Tests M6/8,"
dated December 7, 1995, requires -(1) preparation of anATR report within
approximately two weeks of completion of each transient integral system test,
and (2) preparation of a DTR approximately two months after the last test is
performed. GE and PSI had not prepared an ATR report or DTR for the M6/8
transient integral system test.

Section 10, "Reports," of GE Document 25A5824, "PANDA Test Plan - Test M9,"
dated December 12, 1995, requires (1) preparation of an. ATR report within
approximately two weeks of completion of each transient integral system test,
and (2) preparation of a DTR approximately two months after the last test is
performed. GE and PSI had not prepared an ATR report or DTR for the M9
transient integral system test.

The failure to prepare ATR reports, FTRs and/or DTRs, on a time schedule
consist with the applicable Test Specification and Test Plan and Procedures
requirements is identified as Nonconfomance 99900403/96-01-01.

3.4.2 PANDA Test Analyses

The team also examined the analytical efforts that support the PANDA testing
program. Section 10, "Pretest Predictions/Acceptance Criteria," of GE PANDA
Test Specification 25A5587, Revision 1, specifies that pretest calculations be
performed for some of the matrix tests planned for SBWR certification. This
activity was to include development of a TRACG input model for the PANDA
facility, verification of the input model against as-built test facility data,
design review of the input model, calibration of the input model using heat
loss and pressure drop data from test facility characterization testing,
selection of the test conditions for simulation, performance of the
calculations, and documentation of the results.

GE provided the NRC with the SBWR-Pretest Report for PANDA Test M9 in a letter
dated December 12, 1995. This report was to support the validation efforts
for the TRACG code for application to the SBWR program. These calculations
include both pre and post-test calculations for tests in the PANDA test
program. The analyses of the tests were being performed by an SBWR PANDA
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analysis team, with participation from PSI, KEMA and ECN in the Netherlands,'
Instituto de Investigaciones (HiE) of Mexico, and GE.

GE indicated that the TRACG modeling of the PANDA.test facility was developed"
by PSI. GE then had an individual with lIE of Mexico verify the TRACG
modeling and nodalization of the PANDA facility. The team inquired to GE as
to the level of quality assurance oversight that GE had performed of lIE or
the individual performing the work. GE presented conflicting stories with
respect to whether the agreement for review of the TRACG modeling was with lIE
as a subcontractor or with an individual of HE as a subcontractor. The
extent and level of effectiveness of quality assurance oversight by GE over
its SBWR program international technical associates was identified as
Unresolved Item 99900403/96-01-05.

3.5 As-Built Drawings and Conftquration Control

PQAP-V, "Verification," Revision 1, dated May 1, 1995, implements the
applicable requirements of GE EOP 42-6.00, "Independent Design Verification,"
and EOP 40-7.00, "Design Reviews," for verification of the PANDA test facility
configuration and testing activities. Records of PANDA's facility and
as-built drawings are stored in Section 2.1, "Facility Drawings," and in
Section 3.1, "As-Built Drawings," of the PTF.

In October 1993, PSI contracted with Elektrowatt (see Section 3.2) to generate
as-built drawings for PANDA. The facility configuration was originally
depicted in a Giovanola (the facility builder) design drawing No. 164-A3526-
ic (PSI Drawing No. 1-290111c). This drawing was used by Elektrowatt to
develop an as-built of the main configuration and was subsequently given the
designation of PSI Drawing No. 1-290300. All subsequent as-built measurements
taken by PSI, including instrument and valve locations, were based on the
Elektrowatt measurements. The Passive Containment Cooling System (PCC) and
Isolation Containment System (IC) units (manufactured by Jaggi, AG) were
measured by PSI personnel after their arrival on-site to establish their
as-built dimensions.

As-built tolerances for the PANDA facility were established by GE in Document
No. 25A5764, "PANDA Test Plan - Tests M3, M4, M7,1" Revision 1, dated September
18, 1995. The team found evidence that PSI had performed a review to verify
that all.as-built dimensions identified in drawings generated by Elektrowatt
met the tolerance criteria specified in GE Document No. 25A5764.

Except for the unresolved item identified in Section 3.2, above, and based on
the reviews of pertinent documents in Sections 2.1 and 3.1 of the PANDA PTF,
the team concluded that activities performed by PSI after January 1995 were
consistent with the provisions in PQAP-V.

3.6 Prcurement Control

PQAP'PC, "Procurement Control," Revision 0, dated January,31; 1995,"difines
the requirements for procurement initiated by-PSI insupport-of the PANDA test
program, after test facility commissioning, for equi'pment and services.' This
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procedure implements the applicable requirements of GE Engineering Operating
Procedures, EOP 45-1.00, "Procurement Initiation and Control," EOP 45-2.00,
"Procurement of Engineering Services," and in part, EOP 35-3.20, "Calibration
Control."

In this area, the team was primarily interested in examining the
implementation of PSI procurement provisions with respect to calibration
services. As discussed below in Section 3.7, the team found objective
evidence that after January 1995, PSI had adequately implemented the
applicable provisions in PQAP-PC.

3.7 Control of Measuring and Test Equipment

PQAP-CC, "Control of Measuring and Test Equipment," Revision 0, dated January
31, 1995 defines and establishes all requirements related to the processes and
procedures used for calibration of PANDA instrumentation. Section 4,
"Instrumentation," of the PTF cuntained all documentation related.to the,
procurement and calibration of PANDA instrumentation, including calibration
certificates furnished by companies accredited by the Swiss Federal Office of
Metrology (Eidgen6ssisches Amt fOr Messwesen) in Bern.

In Section 5.4, "Instrument Calibration," of PSI'Document No. ALPHA-410, ..

"PANDA Steady-State Tests - PCC Performance Test Plan and Procedures,"
Revision 2, dated May 16, 1995, PSI describes in detail its approach for
ensuring that calibration of the various PANDA instruments was'adequately
performed and documented. Except for pressure and differential pressure
sensors, all instruments were individually, or on a sampling basis, sent to
the Swiss Federal Office of Metrology in Bern for calibration.

All pressure and differential pressure sensors used in PANDA were manufactured
by Rosemount, Inc. Except for the Model 2088 and SMART, all Rosemount
pressure sensors were calibrated by PSI prior to installation in the facility
using a reference or standard traceable to the Swiss Federal Office of
Metrology and in accordance with the requirements in PSI Document No. ALPHA-
408, "PANDA Instrumentation and Control - PANDA Pressure Transmitter
Calibration," Revision 1. For the Model 2088 and SMART sensors, the Rosemount
factory calibration data was used.

The team inquired as to why PSI was relying solely on the manufacturer's
calibration data for the Model 2088 and SMART sensors. PSI stated that these
instruments were software-controlled and PSI lacked the necessary hardware
and/or software to test them properly. PSI also stated that Rosemount of
Switzerland, where these instruments would be re-calibrated after completion
of testing, is a metrology laboratory accredited by the Swiss Federal Office
of Metrology.

Based on the above information, the team concluded that PSI had adequately
implemented the provisions in PQAP-CC and PQAP-PC and this area was identified
as a strength in the PANDA QA program.
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3.8 NongynfgrmanceControland Corective Action

PQAP-NC, "Nonconformance Control and Corrective Action," Revision 0, dated
January 31, 1995, establishes the requirements and describe the procedure for
the identiFication, documentation, resolution and control of nonconforming
items for the PANDA program. This procedure applies to all PANDA quality
related activities that can affect PANDA test results and it implements the
applicable requirements of GE EOP 75-4.10, "Control of Nonconforming
Material," and EOP 75-3.00, "Corrective Action and Audits."

Based on reviews of nonconformance reports found in the PTF, and based on
conversations with PSI test personnel, the team learned that although abnormal
occurrences, subsequently causing matrix testing to be suspended and
re-evaluated, had been detected during testing, no nonconformance reports had
been generated by PSI to document these events. The team also learned of the
existence of a new PSI procedure ("Data Base Modification," issued in early
March 1996) used extensively by PSI testing personnel to evaluate, and when
necessary, modify, i.e., revise or delete, actual test results data. Although
this "Data Base Modification" procedure was clearly being used to perform an
activity affecting quality as well as an activity that introduced deviations
from the test control process specified by PQAP-TC, and from the
nonconformance identification process identified in PQAP-NC, the "Data Base
Modification" procedure had not been identified or described as a Quality
Assurance Procedure governed by PPCP-QA-O1. This issue was identified as
Nonconformance 99900403/96-01-02.

3.9 Personnel-Traintin and Oualification

PQAP-PT, "Personnel Training and Qualification," Revision 0, dated January 31,
1995, establishes the personnel training and qualification requirements to be
implemented on the PANDA Project for test facility personnel.. PQAP-PT
implements the applicable requirements of the.appropriate GE EOPs and-states
that individuals who perform activities affecting the quality of the PANDA
project must be proficient in the appropriate technical discipline and the'-
procedural systems. .

Technical qualifications specify a minimum education, experience, and/or
special technical training requirements. Procedurally, each indiyidual shall
be indoctrinated or instructed in the applicable quality assurance procedures..,
Indoctrination and training shall be attained and maintained by methods such
as procedure reading, class training and/or on the job training.,

The team verified through review of PTF training records that.all..PANDA
personnel had received training in all sections of the PQAP and.test
procedures.

Personnel qualifications were done in accordance to level of education and
years of experience in the desired fields. All personnel running and
supervising the tests were appropriately trained and qualified in accordance
.with PQAP-PT. The PSI ALPHA Project Manager and the and the PSI PANDA Project
Manager both qualified to the highest qualification level required.
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There were no records of subcontractor training and qualification in the PTF.
However, GE stated that such documentation existed in the PANDA DRF maintained
in San Jose for the training of certain international technical associates
performing PANDA data analysis.

Based on the above review of personnel training and'qualification records in
the PANDA PTF, the team concluded that GE/PSI had adequately implemented the
provisions and requirements of PQAP-PT for PSI personnel.

3.10 Oualitv Assurance Records

PQAP-R, "Quality Assurance Records," Revision 0, dated January 31, 1995,
defines the requirements for identification, accumulation, review,
maintenance, and retention of the quality assurance records in the PTF.
PQAP-R implements the applicable requirements of GE EOP 42-10.00, "Design
Record File," and EOP 75-6.00, "Quality Assurance Records."

PQAP-R requires that a central file of legible, accurate and complete QA
records, the PANDA Test File, shall be established with an index and table of
contents. PQAP-R also requires that the PTF be stored in an archive for the
duration of the testing and at completion of testing, the PTF will be
transferred to GE for inclusion in the PANDA Design Record File.

The NRC team was informed of two pertinent facts about the test files at PSI:
first, since the program is still active, the PSI files have riot been closed
and, in fact, detailed information on most of the tests had not yet been
included in the PTF; and, second, the PSI files do not, and are not intended
to, comprise the complete ORF for the PANDA program. Important supporting
information is contained in the DRF at GE's offices in San Jose. When the PSI
test files have been completed and closed, the PTF will be provided to GE, and
the combined set of files will comprise the complete PANDA DRF.

Test result records were identifiable and retrievable to the extent they were
included in the PTF. However, the team was told that test data is not
included in the PTF until it has completed the PSI Project Manager's review
process. This process resulted in the team having to request completed test
data that was not yet stored in the PTF.

Overall, the documentation in the PTF reflected evidence of appropriate
implementation of the PPCP and the QA procedures. Based on the results of
these reviews, the team concluded that the QA records control process was
adequately established and implemented for the PANDA test program.

3.11 Audi-ts

Sections 4.0, "Project Assessment," and 4.1, "Audits," of PPCP-QA-01, define
the project implementation requirements for internal audit activities at PANDA
though GE established procedures P&P 70-11, GE.Quality 'System Requirements,
and Administrative Guide AG-017. All internal'audits and oversight of the
PANDA test program were conducted by GE certified auditor(s). The team
confirmed that audits were performed by 'appropriately trained QA,'personnel
with GE-certified lead auditors. Audits included the following:
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" Audit plan and schedule
* Audit check list
0 Preaudit orientation and training (if required)
• Assessment
0 Audit report issued to management
• Corrective action requests (CARs)
0 Resolution of audit findings
• Follow-up to closure of CARs

The team reviewed results of a GE audit of the PANDA Test Facility conducted
January 31 through February 2, 1995. The team also reviewed the results of
the readiness assessment conducted in October 1994, including the open items
and recommendations that were documented in the Readiness Assessment Report.

During the January 1995 GE audit, it was determined that 11 of the 15 open
items and 5 of the 9 recommendations identified during the readiness review
were still unresolved. GE performed a second readiness review in September
1995 and the results were documented in a report identifying several findings.
Corrective action requests (CARs) were issued and the appropriate follow-up to
assure closure of the CARs was documented.

The team determined that no external supplier audits were performed by either
PSI or GE for PANDA suppliers. Based on the results of these reviews, the
team concluded that GE was implementing an appropriate internal audit program
at the PANDA test facility.

4 PERSONNEL CONTACTED

GE Nuclear Eneray

• James E. Quinn, Projects Manager, LMR and SBWR Programs
* John Torbeck, Project Manager, SBWR Test Operations
* Norman Barclay, Manager, Audit Programs
* G. Wingate
* %J. Fitch

Paul Scherrer Institmt

* Jorg Dreir
George Varadi *** .....

• Max Huggenberger . ,'
• Otto Fischer
* George Yadigaroglu
• Paul Coddington
* J. Healzer
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Nuclear Reaulatorv Commission g.

• Richard P. McIntyre, Team Leader, Special Inspection Branch
" Juan D. Peralta, Quality Assurance and Maintenance Branch
" John A. Kudrick, Containment Systems and Severe-Accident Branch (SCSB)
* John Monninger, SCSB
* Alan E. Levin, Reactor Systems Branch
* Dino C. Scaletti, Standardization Project Directorate
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GE Nuclear Energy
J. E. Quinn, Projects Manager General ESecf'c Compony
LMR and SBWR Programs 175 CurtnerAvenue. MWr 781 San Jose. CA 95125.1014

408 925-1005 (phone) 408925.1193 (facsimile)

June 10, 1996

MFN 081 -96
Docket No. 52-004

Document Control Desk
U. S. Nuclear Regulatory Commission
Washington, DC 20555-0001

Attention: Robert M. Gallo, Chief
Special Inspection Branch
Division of Inspection and Support Programs
Office of Nuclear Reactor Regulation

Subject: SBWR PANDA Testing
Reply to Notice of Nonconformance
NRC Inspection Report No. 99900403/61-01

The subject inspection report, dated May 10, 1996, documented the NRC inspection of the
PANDA Test Facility which was conducted March 5 through 8, 1996. This letter requests a
30-day extension to fully address the NRC staff findings. Specifically, GE needs until July 10,
1996 to gather sufficient information to give a complete response to Unresolved Item No. 96-01-
03 in the report.

GE believes that with the 30 day extension, our responses to the nonconformances (96-01-01and
96-01-02) and the unresolved items (96-01-03, 96-01-04 and 96-01-05) will fully address the
issues and concerns raised by the staff in the inspection report

If you have any questions regarding this request, please call R.H. Buchholz at (408)-925-4584.

Sincerely,

James E. Quinn
Projects Manager

I



cc: P.A. Bochnert (NRC/ACRS) - [2 paper copies w/encl., plus E-Mail w/encl.)
I. Catton (ACRS) - [I paper copy w/encl., plus E-Mail w/encl]
T.E. Quay (NRC) - (1 paper copy w/encl., plus E-Mail w/ encl]
S.Q. Ninh (NRC) - [2 paper copies w/encl., plus E-Mail w/encl]
J.H. Wilson (NRC) - [I paper copy w/encl., plus E-Mail w/ enc]
D.C. Scaletti (NRC) - [I paper copy w/encl., plus E-Mail w/cncl]
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GE Nuclear Energy

MFN 081 -96

bcc: (E-Mail w/encl, except as noted)

R. H. Buchholz
T. L. Cook
R. T. Fernandez (EPR
J. N. Fox
T. J. Mulford
J. E. Quinn
F. A. Ross (DoE
B. S. Shiralkar
R. Srinivasan
J. E. Torbcck
P. E. Novak
GE Master File M/C
SBWR Project File

(DoE)
LI)

[2 paper copies w/cncl., plus E-Mail w/encl]

(EPRI) [2 paper copies w/encl, plus E-Mail w/encl]

•) [2 paper copies w/encl, plus E-Mail w/encl]

(EPRJ)

747 (1 paper copy w/encl, plus E-Mail w/encl.)
(I paper copy w/encl, plus E-Mail w/cncl.)



'I

GE Nuclear Energy

J. E. Quinn, Proj Manager" General EFectric Company
LMR endSSWRPrograms 175 Curtner Avenue. MIC 781 Son Jose. CA 95125-1014

408 925-1005 (phone) 408 925-1193 (facsimile)

July 8, 1996
NFN 10l -96

Docket No. 52-004
Document Control Desk
U. S. Nuclear Regulatory Commission
Washington DC 20555-0001

Attention: Robert M. Gallo, Chief
Special Inspection Branch
Division of Inspection and Support Programs
Office of Nuclear Reactor Regulation

SUBJECT: SBWR PANDA TESTING-
REPLY TO NOTICE OF NONCONFORMANCE.
NRC INSPECTION REPORT NO. 99900403/96-01

This letter addresses the NRC staff findings documented in the subject report dated May 10, 1996. In
accordance with Enclosure 1 of the subject report, this letter is being sent to the Chief, Special Inspection
Branch, Division of Inspection and Support Programs, Office of Nuclear Reactor Regulation. Specifically,
this letter addresses Nonconformances 96-01.01 and 96-01-02 and Unresolved Items 96-01-03, 96-01-04
and 96-01-05.

The staff's inspection report states that. "The results of the inspection indicate that GE, in general, was
adequately implementing the Project Control Plan and the Quality Assurance Procedures for testing
activities performed at PANDA with the exception of two noncon'ormances." Based on discussions with
the staff during the exit meeting at the end of the inspection, we understand this statement to mean that
the staff has concluded that the two nonconformances and three unresolved items do not invalidate the
application of the PANDA data for qualification of the TRACG computer code. We also note that during
the exit meeting the inspection team was more explicit in its affirmation of the PANDA Test Program
Project Control Plan and Quality Assurance Procedures and the execution of the quality plan.

GE believes that the enclosed responses to the nonconformances and unresolved items fully address all the
issues and concerns raised by the staff in the inspection rep-irt. Should there be any questions with regard
to this submittal, please call John Torbeck of our staff on 408-925-6101.
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Sincerely.

jiect

cc: P.A. Bochnert
I. Cation
S.Q. NinIb
1.H. Wilson
D.C. Scaletti

(NRC/ACRS) - [2 paper copres w/encl., plus E-Mail w/o encli.]
(ACRS) - (I paper copy w!encl., plus E-Mail w/o encl]
(NRC) - [2 paper copies w/encl., plus E-Mail w/o encl]
(NRC) - [1 paper copy w/,'cl., plus E-Mail w/o enc!]
(NRC) - [I paper copy w/encl., plus E-Mail w/o cuc!j
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bcc: (E-Mail w/lncl, except as noted)
N. E. Barclay
J. A. Beard
R. H. Buchholz
T. Cook (DoE)
R. T. Fernandez (EPRI)
J. N. Fox
J. E. Lcathcrmran
T. J. Mulford (EPRI)
P. E. Novak
J. E. Quinn
F. A. Ross (DOE)
R. Srinivasan (EPRI)
J. E. Torbeck
GE Master File MIC 747

12 paper copies w/cncl., plus E-Mail w/o encl]

[2 paper copies w/encl, plus E-Mail w/o encl]

[2 paper copies w/cncl. plus E-Mail w/o encl]

(I paper copy w/encl, plus E-Mail w/oencl.)
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GE RESPONSFS TO NONCONFORMANCES

Npnconformamnce 96.01-01

Apparent Test Results reports and Data Transmittal Reports were not prepared and issued in accordance
with the Test Specification or Test Plan and Procedures. The failure to prepare ATR reports, FTRs and/or
DTRs, on a time schedule consist(sp) with the applicable Test Specification and Test Plan and Procedures
requirements is identified as Nonconformance 99900403/96-01-01.

Brickgr~und

PANDA Nonconformance Report (NCR) No. P-014 was prepared in accordance with PANDA QA
Procedure PQAP-NC to address this deviation. In the closure of PANDA NCR No. P-014 it was
concluded that the program objectives could be met with the delay in the schedule for the Apparent Test
Results Reports (ATRs) and Data Transmittal Reports (DTRs).

Although the Test Specification and the Test Plans call for issuing the Apparent Test Results reports
(ATRs) within I or 2 weeks, there was no specific application for the ATRs defined in the PANDA QA
Procedures (PQAPs), Test Specification or Test Plans. The ATRs were intended only as a backup tool to
confirm that the test acccptance criteria had been met to support decisions on whether or not testing should
proceed as planned. The primary reviews of the test conditions and instrumentation performance against
the test requirements were performed by PSI in accordance with the specific Test Procedures for the setup
and conduct of each test. Review of the compliance with test acceptance criteria was done at PSI by the
GE Site QA Representative, and this was communicated to others at GE through frequent
discussions/communications between PSI and GE personnel by telephone/fax/e-mail. These
communications, which occurred as frequently as once per day during the actual performakce of the tests,
assured that decisions regarding performance of subsequent tests considered evaluation of the test
performance against the acceptance criteria, thereby achieving the purpose of the ATRs for which the one
or two week schedule was established.

The delayed schedule for the DTRs, although not desirable, has met the PANDA and SBWR program
objectives.

Corrective A1ion

ATRs which contain all information specified for these reports in the Test Specification and Test Plans
have been issued for all S-Series and M-Series PANDA tests. DTRs which contain all information
specified for these reports in the Test Specification and Test Plans are to be complete by 1 August 96 for all
PANDA tests.

No additional testing is planned in support of the SBWR certification. For any additional SBWR test
programs in the future, practicable schedules for die reports will be established considering the needs of the
program and the scope of the reports, and the test specifications will be written accordingly. These
schedules will recognize that the ATRs are not the primary means to confirm that test acceptance criteria
have been met.
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GE RESPONSES TO NONCONFORMANCES

Nonconfomance 96iL0-02

Contrary to the above, (I) when abnormal occurrences (subsequently causing matrix testing to be
suspended and re-evaluated) were detected during testing, no nonconformance reports were generated to
document these events; (2) PSI Procedure "Data Base Modification" (issued in March 1996) was being
used by PSI testing personnel to perform activities that introduced deviations from the test control process
already specified by PQAP-TC, and from the nonconformance identification process established in PQAP-
NC. and (3) PSI Procedure "Data Base Modification" had not been identified or described as a Quality
Assurance Procedure governed by PPCP-QA-0 1, i.e.. as a procedure comprising the bases of the QA
system implemented by PSI and GE in meeting the requirements of NEDG-31831, even though it was
being used to perform quality related activities affecting PANDA test results.

Rae2ans

RackgM'md

Item (1)

During t1e performance of the PANDA tests several nonconformance reports (NCRs) were written to
address abnormal occurrences. The attached table lists NCRs which were written during the PANDA Test
Program. Some of these NCRs were written following testing in response to Surveillance Inspection
Reports prepared by the GE Site QA Representative in accordance with Section 5.6.7 of PQAP-TC. NCRs
No. P-00I through P-013 were in the PANDA Test File at the time of the NRC inspection. GE and PSI
consider the attached list to be complete in addressing all nonconformances identified to date in the course
of PANDA testing and data evaluation and reporting.

The changes to the PANDA M.series test matrix were initiated following the performance of 'tle first M-
series test, Test M3. The results for this test were very consistent with pretest calculations, and all
requirements in the Test Plan and Test Procedure including the Test Acceptance Criteria were met except
as noted in NCR Nos. P-007, P-01 I, P-012 and P-013. The changes to the matrix introducing Tests M3A
and M3B were to investigate alternative approaches for configuring the PCC pools to assure the PCC pool
level response was as prototypical as possible and to improve ability to perform heat balances on each of
the three PCCs. This PCC heat balance capability was investigated in Tests M3A and M3B to address
instrumeatation problems noted in NCR P-012.

No other changes to the M-series matrix were a consequence of nonconformances identified per PQAP-
NC. These other matrix changes are done to maximize the usefulness of the remaining tests.

Item (2)

PSI's Data Base Modification (DBM) Procedure (ALPHA-602) was issued on 5 February 1996. not March
1996. It is a procedure, controlled per PQAP-DC, which was developed by PSI to assure that
modifications to the PANDA Data Base were done in a way which assured the quality of the final data
while retaining the original data. An example of an application of the DBM procedure was to address
troublesome output of the oxygen sensors when the measured oxygen partial pressure was below the lower
limit of the measurement range (0.0012 bar). When the oxygen partial pressure was less than 0.0012 bar,
the over flow signal was 1e38. DBM No. I documented the changing of the data for the oxygen sensors
for Test M3 from 1e38 to 0.0012 bar when the oxygen partial pressure was less than 0.0012 bar, to assure
the data in the data base were the best values possible.
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G RESPONSES TO NONCONFORMANCES

Noneatnformanae 96.01-02

Item (2), (Continued)

This DBM Procedure does not introduce deviations from the existing PANDA Project Control Plan and
Quality Control Procedures including, PQAP-TC and PQAP-NC procedures, but rather supplements them.
ALPHA-602 references PQAP-TC. PQAP-V. and PQAP-R. ALPHA-602 has not been used in place of
PQAP-NC; that is, the PSI DBM Procedure has not been used as a substitute for preparation of
nonconformance reports according to PQAP-NC. If there has been a need for a nonconformance report
identified by GE or PSi, it has been prepared as noted above. One of these nonconformance reports, NCR
No. P-017. led to implementation of a data base modification, DBM No. 14.

ALPHA-602 gives very specific guidelines and controls for modifications to the test data. which assure that
the original data records are maintained. The need for these modifications have 1een identified during the
detailed post-test data evaluations, and in some cases (one to-date), as noted above, a nonconformance
report is prepared when appropriate. In all other cases to-date, however, the modifications were nvot.
introduced to address a nonconformance.

Item (3)

Nothing in the GE PANDA Project Control Plan or QA Procedures precludes introduction of additional
lower level procedures such as ALPHA-602 which help to assure the quality of the test performance or the
test data handling. These additional implementing procedures provide more detailed controls to help
assure compliance with the necessarily broader and more generic controls of the PQAP procedures.
Members of the NRC inspe.tion team acknowledged during the audit that application of the ALPHA-602
procedure was resultin?, in an improvement in data quality.

Considering the additional clarification provided above, GE believes no additional corrective action is
required. All nonconformances in the PANDA Test Program identified, to-date, have been documented
per PQAP-NC. The PSI DBM Procedure ALPHA-602 is not in conflict with the higher level PQAP
procedures, and changes to the PQAP procedures are not required for the implementation of ALPHA-602.

Preventive Aetign

None

-rn-rn-
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PANDA Summary Description
NCR Number

P-001 Steady-state conditions not reached during shakedown test SD-I

P-002 Zero stability for flowmeters MV.P3C and MV.GRT

P-003 MV.GRT accuracy during first steady-state test, S2

P-004 Year input to DAS was 1994 instead of 1995

P-005 PCC header insulation not tight during Tests S7, S8 and S9

P-006 PCC pool level measurement error of 0. Im

P-007 MV.P3C and MV.GRT measurements during Test M3

P-008 Shutdown of control rack during Test M3A

P-009 Control of RPV heater power during Test M2

P-010 Control of RPV heater power during repeat of Test M2

P-0 I Main steam line flow measurements out of range for Test M3

P-012 PCC2 feed flow measurement out of range for Test M3

P-013 Power spikes during switching of heater banks in Test M3

P-0 14 Schedule for ATRs and DTRs for Integral Systems Tests

P-015 Power oscillations during Test M3B

P-016 MPG.D2.2 and MPG.D2.3 failed or unavailable during Test M3B

P017 Bypass leakage line pressure and flow measurement during Test M6/8

II
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GE RESPONSES TO UNRESOLVED ITEMS

Unresolved Item No 96-01-01
The team was concerned that GE concluded in the October 1994 Readines Review Report (without
providing any justitication or taking any compensatory or corrective actions) that the PANDA facility as-
built measurement activities performed L, Elektrowatt were satisfactory, while at the same time
acknowledged that Elektrowatt had not been audited by either GE or PSI as a supplier of services affecting
quality.

Electrowatt (EWI) is recognized in Switzerland as a supplier of engineering services in support of Swiss
Nuclear Plants. The attached "Certificate of Good Performance" for EWI from KCL dated 7 Dec 1995
provides some evidence of this by documenting the type of work performed by EWI on the Leibstadt
Nuclear Power Plant.

Although GE or PSI has not performed a general audit of EWl, the attached report from EWI. dated 2 July
1996, entitled "PANDA Geodetic As-Built Meqsurements", shows that EWI is well qualified for doing this
specific type of work.

Unresolved Item No. O•j5Q
The GE disposition of the recommendations and specific action items identified during the October 1991
PANDA design review regarding facility design, quality assurance programmatic aspects, and technical
=:'s- could not be verified at PANDA.

The records of closure oi'the October 1991 Design Review of the PANDA and LINX test programs exist in
GE Design Record File (DRF) No. DRO-00007 which was closed in May, 1994. This DRF is separate
from the PANDA Test Program DRF No. TIO-00005 which is currently open. These DRFs can be
reviewed by the NRC in San Jose, as necessary,
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GE RESPONSES TO UNRESOLVED ITEMS

Unresolved Item No. 96-01-05
The extent and level of effectiveness of quality assurance oversight by GE over its SBWR program
international technical associates was identified as Unresolved Item No. 96-01-05.

This unresolved item is related to the TRACG analysis work related to the PANDA Test Program done by
International Technical Associates (ITAs) under GE's supervision. This work was not done under the
PANDA Project Control Plan, but was done under the GE QA Proglam.

GE ITAs have participated in the PANDA analysis activities, using the GE analy.,is code TRACG. These
organizations and individuals included: PSI. KEMA and Jaime Morales of lIE. ECN was not involved. In
these activities, a controlled version of the TRACG code was employed. The code configuration is
controlled at GE, and the ITAs have access only to the executable code version. The individuals
performing the work were trained in the use of TRACG by GE, and frequent interactions occurred with the
responsible GE engineer during the course of the work.

All work performed at PSI and liE has undergone verification according to GE prvcedures with final
review and management approval by GE. The Design Record Files for all work done are maintained at
GE.

KEMA has an approved quality assurance program and has been audited by GE. Work done by KEMA
engineers was performed and verified under the KEMA quality assurance requirementts. This work
culminated in the KEMA report "Post Test Calculations of PANDA PCC Steady State Tests" which was
reviewed by a GE technical expert and approved by GE management. Outputs from the KEMA work
(including the reports) are maintained in a Design Record File at GE. The next page provides details of
ITA TRACG analysis activities related to PANDA and the GE control actions.

-~ m
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Detnilq ofr ra TRACG Annly• Activities for PANDA and GE Control Actions

PSI:
Developed TRACG PANDA input deck and performed pre-test ind post-test calculations.

GE Control Actions:
P. Coddington of PSI spent 3 months at GE (learning to use TRACG under the guidance of GE experts)
prior to use of TRACG for PANDA applications.
Input model reviewed by GE Technical Review Team.
Input deck verified by J. Morales of lIE following GE EOPs, and reviewed by GE responsible engineer.
TRACG code configuration controlled by GE; PSI only has executable version.
Design Record Files maintained by GE.
Post-test analysis input verified by GE and PSI.
GE management signoff on verification packages.
Continuous GE/PSI interactions during post-test analysis - e-mail and telephone calls on daily basis. GE
responsible engineer spent I month at PSI during this pe'iod.

KENA:
Developed initial conditions for tests and performed pre- and post-test analysis of steady-state tests.
Performed verification of these activities.

GE Control Actions:
KEMA hm, an approved QA program and has been audited by GE. KEMA work was performed and
verified under KEMA program.
The Design Record Files for this analysis are maintained by KEMA. Work outputs are maintained in a
DRF by GE.
Initial conditions for PANDA tests and results of pre. and post-test analysis were rcviewcd and approved
by GE.
Frequent technical interactions occurred between KEMA and GE during the period of analysis, including 4
meetings of 2-3 days length. The GE responsible engineer visited KEMA and met with the responsible
KEMA engineers.

Ul.:
Jaime Morales of lIE performed verification of the PANDA input deck.

GE Control Actions:
Morales spent several months at GE prior to his activities on PANDA. He was trained in the use of
TRACG by working with an experienced GE engineer. He was also provided with GE EOPs pertaining to
verification. Verification results were reviewed and approved by GE responsible engineer. During the
course of the work, there were frequent interactions with the GE responsible engineer, including 4
meetings of 2-3 days in length. The GE responsible engineer also visited lIE and met with Morales at
Cuernavaca.

( lIE engineers under the direction of 1. Morales also developed a processor for TRACG which develops
nodalization diagrams from the input data. The nodalization diagrams generated by this input processor
have been displayed in the PANDA analysis reports. These are to aid the reader in following the
nodalization and have no impact on the results.)

- ______________
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CERTIFICATE OF GOOD PERFORMANCE

Between 1970 and 1985, Electrowatt Engineering Services Ltd. (EWI) has been intensely
involvcd, r•'st in site preparation, general station layout and other planning work, ahd later in
the actual implcmentation of the I 'WO MWe Lcibstadt Nuclear Power Station, the largest ic
Switzerland. This stadon -"which is equipped with a boiling water reactor - has bccn bu'lt b'l
a supplier consortium made up of Brown Bovcri & Co. Ltd. (BBC, today ABB) and Gencral
Electric Technical Services Company (G '.CO). It has a cumulated load factor in the order
of 85 % since going on the grid by the cnd of 1984. its power rating has been gradually
increased twice during recent years.

Originally, EWI prepared the bid invitation documents for this station and evaluated the
various turnkey bids technically and commercially, on behalf of the XLeibstadt Study
Consortium and assisted in contract nceazoiaons with the bidders,

In late; 1973, the Kcrnkrattwcrk L.cistadt AG (KKL) signed thc contract with the supplier
consortium and commissioned EWI to perform design, engineering. procurement,
construction and erection supervision as well as start up of the balance of plant systems,
buildings and structures (outside of the stations nuclear island). These included cooling
water systems (wet main cooing lower with circtlating water system, station service water
system, emcrgcncy service water system), water treatment plants (for make up of cooling
tower and dcmineralized water), water supply and disposal systems (for potable water, frue
fighting water, sewage water trcatmen), electrical sysitcms such as main station
t'ansformcs 380 kV switchyard. 50 kV indoor swicbgear station, and emergency diesl
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* generator plants with individual auxiliary cooling towers. The scope also included associated
buildings and a variety of other civil structures. EWI covered within its scope also the

nurncrous resulting interfaces with the nuclear and turbine islands, designed and supplied by
: Brown Boveri & Co. Ltd. and GETSCO.

Under this comprehensive contract, but within the station's nuclear island, EWI designed,
cngineered, supplied and started up also all the required systems and facilities for the
treatment of the station's generated liquid radioactive liquids and the conditioning of the
resulting slurries, conccntratcs and solid wastcs, including a special building for their long
term intermediate storage, in solidified rorm, suited for later disposal in a low level waste
rcpository.

For all Lhc these balance of plant systems, buildings and strctu=rs, includinjg the radioactive
waste treatment, conditioning and storage systems and buildings, EW[ also prcparcd the
ncccssary dctailed start up procedures as well as all the operation and maintenance manuals
for the station opcratom and maintenance personneL

Furthermore, EWI's civil cnginecring department acted as a subcontractor for BBC,
Mannhceim, Germany, and performed statical and partly dynamical calculations of all the
station's buildings and civil structures. This department's designers and draftsmen also
prcparcd all the necessary drawings and other documents, nceded by the civil contractors
(e.g. form drawings, rcbar lists, etc.) and later supervised the actual erection of all the
buildings and civil structucs.

On behalf of the Kcrnkraftwcrk LcibstadL AG (KKL) and its leading partner Electrowatt
Lid., other EWI engincers and spccialists, under a different contract, were also assigned the
technical project managcmcnt during the implementation of the Lcibstadt Nuclear Power
Station. These tasks included among others: Necessary liaison with involved federal,
cantonal and communal authorities, involved in the licensing and approval of many of the
station's systens, preparation of tcchnical and financial decisions on behalf of the project's
Technical Commiuec, preparation of safety studies and reports, coordination of the
numerous contractors involvcd at the site, organization and supervision of the overall
construction site management. supervision of contracts with main equipment suppliers and
civil contractors, settlement of disputes with the supplier consortiunu preparation of budgets
and time schedules, overall project Lime and cost control, selection and training of the
station's lead operating personnel, desigu reviews, quality assurance and quality control for
systems, components and civil structures, public relations.
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EWI specialists also performed calcuiations in the area or the nuclear ruel cycle and were

involved in the in core and the out of core. fuel management of the LI'bstadt nuclear power

station.

Between 1970 and 1985, engineers, technicians, draftsmen and other spcciatist of

Electrowatt Engineering Services Ltd. (EWI) in the technical fields of mcchanical, process,

electrical, instrumentation I control and civil engineering as well as in quality assurance

/quality control, procurement, construction / installation supervision, time and cost control,

documentation control and other specifc areas have spent almost 2 million working hours

towards the succcsrul completion and operation of the Lcibstadt Nuclear Power Station.

We hereby certify that Electrowait Engineering Services Ltd. (EWI), of Zurich, Switzerland,

have 1endered services of high professional standard and that all their engineers and

spccialists have worked to our full satisfaction.

KERNKRAETWERK

/7,
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1. Introduction

The as-built survey of the PANDA Project was porformed during the period Octo-

ber I to 12, 1993 by the Surveying Department of Electrowatt Engineering Services

Ltd. in Zurich. The client was the Paul Scherrer Institute (PSI) in Villigen with Mr.

G. Varada (Project Manager) and Mr. Th. Biedermann (Head of Surveying Group).

2. Geodetic Survey

The following geodetic survey was carried out:

9 Installation and measurements of triangulation network:

Based on the two centre-points of the Drywell (bottom), total 10 benchmarks

with coordinates, accuracy of coordinates t 0.4 mm (mean ellipses of .an'or).

9 Installation and measurement of elevations:

Based on the elevation ± 0.000 m of the bottom of Drywell, total 10 levelling

points (bolts) on difference levels (Drywell, Netwell and PRV), accuracy of
elevation ± 2 mm (standard deviation).

- Setting out of main axes in Drywell and Wetwell, accuracy ±2 mm.

* Measurement of the pipitig systems, nozzles and connecting piece in position

and elevation.

e Measurement of internal and external diameters of tanks and pipes at different

levels.

* Measurement of internal diameters in Drywell, Netwell and RPV.

9 Documentation and protocol of all results in tables and drawings.

3. Survey Staff

All geodetic work for the PANDA Project was carded out by professional specialists

trained in geodetic survey, experienced and qualified to perform geodetic

measurements in nuclear establishments. Survey work was performed by this team

In the following nuclear power plants:

* Leibstadt: During the construction and erection in 1974 to 1984 (see Nucon

documentation)

Setting out of filtered containment venting systems (1992 -93)

EWc&&mWENhwwh SavimM oZa7M I 12337,2(Y 80_PUAU.DOC I dZUK
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o Beznau 1: Replacing of two steam generators (1993)

o Beznau II: Survey work for Sidrent (filtered containment venting system, 1990)

* Mohleberg: Replacing of Recirculation Loops in Drywell (1986)

The PANDA Project as-built measurements were performed by the following

persons:

Rend Huser Head of Surveying Department. Electrowatt Engineering

Services Le.. (F.WI), Senior Survey Engineer,

Graduate Engineer of Surveying HTL/STV
Postgraduate studies in Machine Survey at the

Polytechnic Institute of Aachen (Germany)

Planning, implementation and specification of work for

the PANDA Project, supervision of all survey work during

the measurements, computation and documentation.

Graduate Engineer of Surveying HTL/STV and Patented

Engineer Surveyor of Swiss Government (Appendix 2).

- Andreas Bruppacher

Leader of survey team for the Project

Graduate Surveyor Technical Draftmane Thomas Gfe!ler

4. QM Management

Electrowatt Engineering Services Ltd. is EN ISO 0M9001 certified (Appendix 1).

5. Survoying Instruments and Equipment

For carrying out the measurements, the following surveying instruments and

equipment, which are owned by EWI, were used:

Instruments:

I Electronic precision theodolite KERN E2, No. 352'051

1 Mekometer ME5000 precision distance meter KERN, No. 357072

1 Level WILD NA 2 with parallel plate micrometer WILD GPM3

1 Precision level WILD N3, No.

1 im Subtense Bar KERN, No. 382'711

E)sc~awafl E gIri~rfr~; 5.rvlcm LZd. 
02.O7.g6/ 12337.2W BOOUAU.DOC IZLII(

Vocwmll ENýwah g Swvkm Ud. OZO7.96 /123372W 80_OUAU.DOC / ZUK
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Equipment:
2 Industrial levelling staffs. 2 m long

8 Mekometer reflectors with targets
2 precision tapes with mm - scale

All Instruments and some of the equipment were tested and calibrated on ISO

QM9001. Some of the Quality Test Certificates are shown in Appendix 3.

6. Testimonials for Mr. Ren6 Huser

Testimonials for Mr. Ren6 Huser are summarised in Appendix 2 from the following

companies:

" Sulzer Thermtec, Winterthur (Switzerland), June 2B, 1996

" Nucon AG. BOlach (Switzerland), June 28, 1996

During the construction phase of the nuclear power plant in Leibstadt, an audit was

carried out by General Electronic Technical Services Company (GE). On March 2,
1981 Messrs. R.K. Stoner and Franzen from GE tested Mr. R. Huser's knowledge

in surveying matters. After this test Mr. R. Huser was qualified to carry out the

geodetic measurements for the installation of Reaktor Pressure Vessel (RPV) and

other nuclear components.

Electrowatt Engineering Services Ltd.
Business Unit Building and Construction Planning

Ren6 Huser GOnter Baumgarten
Head of Surveying Department Project Enginaer

EIuc~owaU Et~gina.dng Swvicos W. 
02.07.96 I12337.20~ eG..OUALLOOc IZUK

EWzcw=ENhww gS&vi=LW. ozo7M / 123372W BG-OUALLOOC I ZUK
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Appendix 1 Certificate EN ISO 9001

i

E3sc~owUEngM.wIngSotvkusL~ 
02.07.96112337.201 9OOUAU.OOCIZUK

BOMow= Ekm" Swvlon UcL CZ07A / 123372W 130_CuAU.Doc / Zux
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SCHWEIZERIS-.HERZETIFMZERUN=SIENSr

CESERVIZ2OSV1IERODICERTIFICAZIONE

SSWISS CERMhqCATION SERVICE

r, IM17

Swiss Ateredltelon Samice
Swiss Ftclarul Office of Metrala", SAS
SCES013

TUV (Schweiz) AG
certilicaton body for cquahiy systems

a compny of TL UVS1Ou omv a', me•Swwss Ow -neErmef.•px

CERTIFICATE
The TOV (Schweiz) AG hereby

certifies that

Electrowatt Engineering Services Ltd., CH-8034 Zurich,
with the branch offices of CH-3014 Berne,

CH-6003 Lucerne and CH-1 951 Sion

has established and applies
a quality system for

Engineering and consultancy services in the fields of Energy,
Transport, Environment, General Planning

and Information Technology

An auditwas performed 23.-25. 4.1996 . Report No. AB-95 CZ323

Proof has been furmished that the requirements according to

EN ISO 9001
are fulfilled.

The certificate is valid until

1999

Certificate Registration No.

96-323-017

Thur% M 4.1996
TCIy lSChwAW AG

".' ý /14v, 0
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Appendix 2 Testimonials of Mr. Rend Huser

* Sulzer Thermetec

• Nucon

Dip;oma of Mr. A. Bruppacher as Patented Engineer Surveyor of
Swiss Government

EisnwaU EN'"oh Servke LW. 07-07X 1=237.201 50OUAU.DOC I ZUX

I.-.
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Rin Unternehmen des Sulzet.Konterns
A compan~y of thte Sulzer Corporation

TeW~r.
TuIE"V

0396W=:st
052M22 69 87
052,2 0 39
28. Juni 199I

Elektrwatt Ingenieuruntemehmung AG
Herin Ren6 Huser
Beeledvestramsse 36. Postfach
8034 ZOrich

Vermessungsarbelten In Kemkraftwerken

Sehr geehrter Herr Huser

Geme bestatlgen wit Ihnen zu handen Ihrer Kunden die Dumrh1hrung von Vermes-
sungsarbelten In schweizerischen Kemlk-aftwerken:

Vom Fachbereich "Vermessung" der Firna Elektrwatt lngenleuruntemehmung
AG, Zrich, unter der Leitung von Herm Ren6 Huser wurde bisher mehrdach Ver-
messungsauftgge In Kemkraftwerken fOr Sulzer Theritec durchgefhrt

Diese anspruchsvollen Aufbrge umfassten jeweils die Planung, Durchf0h:'vng und
Auswertung smrnicher Vermessungsarbeiten hn Zusarnmenhang mit Urnbau- und
NachrIstungsprojekten, z. B.:

" Austausch der Reaktor-Umwtsch~effi-

" Darnpfeizuger - Austausch

(KKW MWhleberg)

(KKW Beznau I)

* NachrOstung von Brennelementen-Kompakt~ager (KKW Lefbstadt).

Die gesamten Aufbige und insbesondere auch die Eins•tze vor Ort wurden jewebll
unter der personlichen, fachlich kompetenten Leitung von Herryi Huser abgewickelL

Wir hoffen, Ihnen mit diesen Angaben gedlent zu haben.

Freundliche GrOsse

SULZER THERMTEC AG
Nuklear Service und Armaturen
Service und Montage Service

R. Zahnd

5WWThWfftmAG a"WI&Ibfflw dw
34tw1twufteL O4QI" MUWft 1.mww

TWO~ 022124 Is
T~OS2.m2Cao3

moo m 2m . __xVm HYMS 6C 00 Z9; z~o Gr:VT 96. 90/9Z
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uconNucon AG.• Wolistrasse 88
CH-8180 Blach

Tel (+41) 1-860 69 70
Fax (+41) 1-860 8122

MWSt Nr. 252 482

EWI Mektrowat Engineering
Be~dllresausse 36
8034 ZOrich

Bach 28 Juni 1996
unser Zeichen Vec/IKL 2144

Dear Sirs

We herewith confirm that we hav¢ been a consortium parmer during the construction of
the turn key part of ML Nuclear Power Plant

Furthermorer we confirm that during the construction pciod, between 1974 and 1984,
Mr Rme Hu= of EWr has pmformed geodretal surveys for the consortium partners.
These surveys were performed at the site for areas, civil structures like Reactor Building
and Reactor Aixiliary BuildiM, and for major components of the primary part of the
plant like Reactor Pressure Vessel with internals, Primary Containment and ECCS
Equipment
We exp=c we informed you sufficiently.

I

Sincerely your
NUCON A&.

3.C.
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SCHWEIZERISCHE EIDGENOSSENSCHAFT

parrenc
DAS EIDGENOSSISCHE JUSTIZ-

UND POLIZEIDEPARTEMENT ERTEILT HERRN

ANDREAS BRUPPACHER
GEB. 1965. VON HORGEN

AUF GRUND DER ABGELEGTEN REGLEMENTARISCHEN
PROFUNGEN DEN TITEL

PATENTIERTER INGENIEUR-GEOMETER

UND ERMACHTIGT JHN DAMIT ZUR AUSFOHRUNG
VON GRUNDBUCHVERMESSUNGEN IM GANZEN

GEBIETE DER EIDGENOSSENSCHAFT

BERN. DEN 28. SEPTEMBER 1993

DER PRASIDENT

DER EIDGENOSSISCHEN
PRUFUNGSKOMMISSION

44

DER VORSTEHER DES,
EIDGENOSSISCHEN IUSTIZ- UND

POUZEIDEPARTEMENTES



Appendix 3 Calibration Certificate of Surveying Instruments:
* Mekometer ME5000, No. 357'072

* Electronic Theodolite KERN E2, No. 352*051

* 1 m Subtense Bar KERN I m, No. 382'711

* Precision tape (Stamm and Lufkin)

Electowan Engln.aitng SwvICS L~. 
o~.o7S6~ 12W.201 SOOtJAU.OOC IZUK

EW=wsm Enghowing Smim LO. cZo7.w 1123372& 80_OUAU.D= I ZUK
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Calibration Certificate for Kern Mekometer ME 5000

Determination of the addifion cons•ant

I

Instmjnent No.:

Temperature:

357020

22"C

Addition Mnnstant -0.07 MM

This addition constant is valid for the measurement wit the standard Mekometer
reflectors. It is set to 1/10 mm within t•e instruent (see fig. 17 in the Mekometer Manual).

The preset value of this instrument at the micro switches is 57.9 mm,
corresponding to a 0-correction of the measured distance.

It is aovisabls, to recheck the additon constant every year, or when measurements with
highest accuracy am required.

Leica AG Heerbrugg
Instrument Servce LSG

U

I

Date:

Certified:

23. Aug 1994

Id=.,

--I . .1 1111WE UPENOMMMi
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EICHUNG ELEKTRONISCHER DISTANZMESSER

BESTIMMUNG DER ADDITIONS- UND MULTIPLIKATIONS-KONSTANTEN UND
UEBERPRUEFEN DER GENAUIGKEIT

INSTRUMENTENTYP: ME 5000 INSTRUMENlENNUMMER: 357072
DATUM: 18.5.93 BEOBACHTER: D.MUELLER
TEMPERATUR (C): 18.9 DRUCK (MB): 971.0
EINGEGEBENE TEMPERATURKORREKTUR (PPM): 0.00
WETTER: schoen

STRECKE MESSUNG GEW. KOR.MESSUNG BASISDIST

M M

0
0
0
0
0
0

2
2

I.
1
1
2
2
2
2

3
3
3
4
4
5

30.0081
100.0084
179.9985
299.9992
470.0026
520.0084
70.0003

149.9904
269.9910
439.9945
490.0003

79.9901
199.9908
369.9940
420.0002
120.0006
290.0040
340.0097
170.0037
220.0096
50.0060

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

30.00807
100.00845
179.99667
299.99956
470.00318
520.00906

70.00030
149.99055
269.99134
439.99500
490.00089
79.99019

199.99099
369.99449
420.00073
120.00072
290.00429
340.01009
170.00392
220.00982
50.00599

M

30.00814
100.00848
179.99876
299.99941
470.00313
520.00908
70.00034

149.99062
269.99127
439.99499
490.00094

79.99028
199.99093
369.99465
420.00060
120.00065
290.00437
340.01032
170.00372
220.00967
50.00595

V

MM

0. Ci

0.03
0.09

-0.15
-0.05
0.02
0.04
0.07

-0.07
-0.01
0.05
0.09

-0.06
0.15

-0.13
-0.07
0.08
0.23

-0.20
-0.15
-0.03

AOD.-KONST. - -0.05 MM
MULT.-oKONST.v 1.00000135 ( 1.4 PPM)

ST.ABW.m 0.06 MM
ST.ABW.m 0.23 PPM

MITTL.FEHLER EINER
A PRIORI
A POSTERIORI

M'&TTL.FEHLER EZNER
A PRIORI
A POSTERIORI

BEOBACHTUNG MIT DEM GEWICHT 1
1.00 MM
0.13 MM

BELIEBIGEN BEOBACHTUNG
: *-(1.00 MM + 0.00 PPM)
: +-(0.13 MM + 0.00 PPM)

DISTANZUNBEKANNTE SIND DIE "BASISDISTANZEN" 0-1 ... 0-4,0-6
FESTE DISTANZ IST DIE "BASISDISTANZ" 0-5.

KOR.MESSUNG * (MESSUNG*T&D-KORR+ADO.KONST.)*(MULT.KONST.)

MEKO V05.85 , 18-MAY-93 13:03:57

rmm•-11lmo
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Poiltere Uebervrutlungen im--6 biS 12 moiiatiCOM Rhythwus

M E S SP R OTOKOL L

Datum:
Instrjmmienn*N-

en1~ ME 500: /7.Z. 1 MHz SOLL."E0UE'o
Anze~g:" Freuew Mia: 4% i9? MHz rIST-FREOUEN

Djflenzfi I1 ISOLLUSTh: 0.OC0O4'1 MHz

Massstabsla~dor m- IiEONZ 00oc.4

Neuer Kanekturtaktoe m ,4. Ct C, gGztti ob :L.''.. 'i
/ S.

a~I/
MESSPROTOKOLL

Datum:
Insinjmenten*Nr~

VetgleiChsnorrasi:

Azeige ME 500:
Anzeioe Pra.ueM=normat:

ciffuenz A f (SOLL-IST):

Massstabsfak~to M - I SR uEZ

Ncuer Koiyeduftktkor m

M E

M~ ~rFEQUENZ)
MHz

%Oilg ab -....

ESSPROTOKOLL

Instuwenflenf.Nt
VergiechisIormaI:

An~elge ME 5m0:

Oilel'cfz A I (SOU..IST):

MossstabstakItf m. .4~~;~)

Neuer Konrktudeklor -.

MHz (SOLU.FREOUENZ)
MHz 4iST.FREQUENZ)

MHz

g~Ig ab.

I.
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12 PRUEFPROTOKOLL

Ar-ikel: ,___E __=____

Fabr. -Nr: 35 46 P 2
Reparateur:

Dat./Vis.:

PA-Pkt. Prafmerkmal

1 'Mechanik und Optik
1.1 Kabelanschlusse
1.2 Stehachse und Kippachse
1.3 Klemmen
1.4 Feinstellschraube
1.5 Horizontierlibelle/Bel.
1.6 Optisches Lot
1.7 Fokussierung
1.8 Okular
1.9 Fernrohr-Bildqualitat
1.10 Horizontierteil
1.11 Sauberkeit der optischen

Teile
2 *Bedienunaselemente des Messn

teils und deren Funktion
2.1 Funktionsschalter, Start/

Stop-Taste
2.2 Range-Schalter low/high
2.3 Wihlschalter'Meter/Fuss

3 Datgentransfer (ASB)
3.1 Ansteuerung
3.2 Registrierung
3.3 Programmieren des Synthe-

sizers
4 'Messcenauickeit

4.1 Dauertest "Schnaufen"
4.2 Modulationskurve
4.3 Frequenzmessung _ 150HZ
4.4 Additionskonstanten-Messung
4.5 Justierung Strichplatte
4.6 Vergleich low/high-range

5 Aqussere- Zustand
5.1 Bedienungs- und Befesti-

gungselemente
5.2 Oberflchenbehandlung

m

0.2 mm
MiA~fo~a#. .f,7a7P'-I/

(t 0.3ppm)
MK ± 1.Sppm

0.2 mm

58

oil=
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Kunde: z /. 4c. re"atum: t7// c72 ..
Wartungsvertrag-Nr.: - Gergtetvp :a*.42

Servicetechniker: " -=- Fabr.-Nr.: 3-•-2. I.-.
Mechanisch - Optische PrOfung

Lemo Dosen: H! orizontierunterteil:

Kreistrleb :. / [Kl~mme V: ; H •.

Gang Stehachse": .i Fein-Grobtrieb V: - H:

Gang Kippachse •:__

Optisches Lot: ___I Belouchtungq Strichplatte: -

Fokus. Trieb: ",Beleuchtung Displays:

Sauberkeit der Optik

Okular • Strich platte" ,-

Fokus. Linse: - , Strichplattentyp • C .CS

Optisches Lot: Oblektiv •

Kollimator" Display.:

Justierungen

Indexfehler: Oc - (ood/2=,2cc) Zielachsfehler (ood/2 ±.2cc)

Kippachsschiefe " " £ .24cC) Optisches Lot:
Libelle I

Vektorsignale .

Horizontal: {a ... 113) max": A; ra:in • 4
Vertikal •(93 ... 1•13)- maX" .-:- rmin" '

AD - Signale_
Sollwerte LCD2 (000 000) =s links": .,. Irechts .

Kompensator Nullpunkt (Komp. Serelch < =500ec

LCD1 Zielachse (Idl+ld2lc Scc) 1.Lage %7.---&;7 2.Lage gp4,,-3

LCD2'Kippachse (IdlIlId21<-Scc) 1.Lage •.=, 2.Lage ,-,4

Daten0bertragung

PC>Theo. - Theo. >PC. , ASB Version: 1,.- 1 AS8 Nr.: ,

Beurteilung

_.I Gerdt vollst~ndig in Ordnunq

__ Ger;t solite geleaentlich beilr berpr(ift werden

( IGerdt muss sofort bel f -lm•reoariert werden
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Institut fOr Geodasie und Photogrammetne ETH - Hdnggerberg 8093 Zarich

MESSZEUGNIS
LAnge von Basislatten Messkeller

Auflraggeber Luica AG Auftrag Nr. 5929S

KanatLtrasn 21

CH - 8152 Clattbrugg

Latte BrAsIslatte 1 m Nr. 382711

Datum der Messung 27.01.1993

Opeateut(e) H. Oesch

Temperatur 20.7 °C

Resultate und Genauigkeit

BasislAnge Seite 1 1000.078 mm
BasislAnge Seite 2 1000.081 mm

Messunsichertieit ,1 i.0.002 mm

Bemerkungen Messung der Basisinge mit Laser- Interferometer

Beilagen Messprotokoll

ZOrich, den 23.01.1993

Der Leiter Messkefler FiOr die Institutsleitung

....... .... H . ....= o . .t = . o• ... ............. ....=, oH . .=...... .. H o.............o..o o...... .... o......

'MINIM=
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QUALITA TSPROF-ZER TIFIKA T
QUALITY TEST CERTIFICATE

NORM / STANDARD

DIN 55 350-18-4.2.2
LIEFERANT / SUPPUER

Kern & Co CH 5001 Aarau
KUNDE I CUSTOMER

B•STELLUNGS-NR. KUNDE / CUSTOMER ORDER NO. DATUM I DATE

ART1KELBEZEIJCHNUNG I ARTICLE DESGNATION

Basislatte 1 m
ARTKEL-NR. I ARTICLE NO.

1155-315.0000
AUFTRAGS-NR. KERN / ORDER NO. KERN

SERIE-NR. I SERIAL NO.

382711
LIEFERMENGE / QUANT1rY SUPPLIED

1 Stk.
UEFERSCHEIN-NR. / DELVERY NOTE NO. DATUM I DATE

GEIGEFOGTE PROFOOKUMENTE I ENCLOSED TEST DOCUMENTS

GEMERKUNGEN / NOTES r mitlSeite 1: 1000,081 = . Pr'fmiteZ:

IST-Masa: SIP LIngenmessmaachine
Seite 2: 1000,083 mm Typ: Mul-1000

Wit bestftigen, dass die Ueferung geprOft worden ist und don Bestellgrundlagen entspr•hL
We herewith confirm that the goods have been tested and correspond with the particulars of the order.

ORT/ CITY DATUM / DATE STEMPEL UND UNTERSCHRIFT
STAMP AND SIGNATURE

Aarau %o.S.90

SKem & Co. AG
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Bollettino d'esame

1 20387

Pagma III co"MW

Elektrowatt AG, ZUrich

Auftrag Nr. 11031

Betrifft: I Stahlbandmass 20 m (Lufkin)

Bei einer Raumtemperatur von 20 + 0,3 0 C wurden am flach aufliegenden
Band, vom Nullpunkt ausgehend befeiner Spannung von 50 Newton folgende
Abst~nde ermittelt:

Intervall

0-Im
2m
3
4
5
6
7
8
9

10

Gem. Wert

1000.0 Mm
2000.0
3000.1
4000.0
5000.1
5999.9
7000.1
7999.9
9000.0
9999.8

Intervall

0 - 11 Im
12
13
14
15
16
17
18
19
20

Gem. We rt

10999.9 mm
12000.0
12999.8
13999.7
14999.9
15999.7
16999.7
17999.7
18999.8
19999.6

Das Band wurde mit OFMET 1979/2444 bezeichnet.

Fur die Messung:

Wabern, 9. August 1993
Sr/Gb

Eidg. Aimt fUr Messwesen
Der Direktor,

"'p

OFWW t,,hafe"W 0m W 01111101y"660 " Ollfds".f La Vub~ca4 01. is 1,110ISYC" do Col bli. e aaa to 01.4 do 01mb0 bollIffO 0110 "1110,4 ODub..
WI Dolloo Wu0t.W aft CUS NKM 'a M. fltwgft. CMD 0 RoffIolIc"~~fS RqIR
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EJOG. AMT
FOR MASS UND GEWCHT

BUREAU FOitRAL
DES POIDS ET MESURES

UFFICIO FEDERALE
DEl PESt E DELLE MISURE

U/Zeichen: Sr/K1

betreffend:
concerlant:
concornente:

PrOfschein - Bulletn de v6riflcatlon
Bolletino dl verifica

for - pour - per

GRAB + WILDI AG, 8023 ZUERICH 1

.1/19692

I Stahlbandmass (Stammr) 20 m mit .-q Teilung

Bei elner Raumtemperatur von 20 °C wurden am flachaufliegenden

Band vom Nullpunkt ausgehend, bei etner Spannung von 50 Newton

(5 kg Gewicht), folgende AbstXnde ermittelt.

Interval1

0-

0-
0-
0-
0-
0-
0-
0-

0-

0-

1 m
2M

3m

4m

5m

6m

7m

8m

9M

10 M

Gem. Wert

999.8 mm

1999.8 mm

2999.4 mm

3999.9 mm

4999.3 mm

5999.5 mm

6999.1 mm

7999.5 mm

8999.0 mm

9999.1 mm

0

0

0

0

0

0

0

0

0

0

Intervall Gem. Wert

11

12

13

14

15

16

17

18

19

20

m

m
x111

m

m

m

m

in

m
m

10998.7

11999.1

12998.4

13998.9

14998.6

15998.7

16998.2

17998.4

18998.1

19998.5

mm

mm

mmmm
mml

MI

Mm

Qas Band wurde mit AMG 77 / 2369 bezelchnet.

Eidg. Amt. fdr Mass und Gewicht

Der Direktor

#./

Wabern, 9. August 1993

P.01.2. 2U ~. 2S1iEv~
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

t WASHINGTON. D.C. 20384-000
3uly 11, 1996 ifFe //7 -76

Mr. Janes E. Quinn, Projects Manager
LMR and SBWR Programs
GE Nuclear Energy
175 Curtner Avenue, M/C 165
San Jose, California 95125

SUBJECT: STAFF EVALUATION OF GENERAL ELECTRIC'S (GE's) TEST AND ANALYSIS
PROGRAM DESCRIPTION, NEDC-32391, REVISION C

Dear Mr. Quinn:

In response to your letter dated March 4, 1996, the staff has prepared the
enclosed report on its evaluation of the GE's Simplified Boiling Water Reactor
(SBWR) Test and Analysis Program Description (TAPD).

Overall, the staff notes that GE has made significant progress in addressing
previous issues and questions identified by the staff in the Draft Safety
Evaluation Report (DSER) and the requests for additional information (RAIs).
The staff concludes that, with the exception of the PAR and PIRT issues, TAPD
Revision C can be accepted as a framework for the SBWR testing program and the
TRACG qualification process if it is fully implemented as described. However,
a final approval of the adequacy of the test program for qualification of the
TRACG code and for design certification of the SBWR is not possible without
completing a detailed review of the test data, scaling report, TRACG licensing
topical reports, and GE's analysis thereof.

You ire requested to review the enclosed report to determine if it contains
any GF proprietary information and provide your response within 30 days of the
date of this letter.

If you have any questions regarding this matter, please contact Son Ninh at
(301) 415-1125.

Sincerely,

Theodore R. Quay, Director
Standardization Project Directorate
Division of Reactor Program Management
Office of Nuclear Reactor Regulation

Docket No. 52-004

Enclosure: Introduction
and Background

cc w/enclosure:
See next pace



Mr. James E. Quinn
GE Nuclear Energy

cc: Mr. Robert H. Buchholz
GE Nuclear Energy
175 Curtner Avenue, MC-781
San Jose, CA 95125

Mr. Steven A. Hucik
GE Nuclear Energy
175 Curtner Avenue, MC-780
San Jose, CA 95125

Docket No. 52-004

Mr. Tom J. Mulford, Manager
SBWR Design Certification
Electric Power Research Institute
3412 Hillview Avenue
Palo Alto, CA 94304-1395

Mr. Rob Wallace
GE Nuclear Energy
1299 Pennsylvania Avenue, N.W.
Suite 1100
Washington, DC 20004

Enclosure to be distributed to the following addressees after the result of the
proprietary evaluation is received from Simplified Boiling Water Reactor:

Mr. Brian McIntyre
Westinghouse Electric Corporation
Energy Systems Business Unit
Box 355
Pittsburgh, PA 15222

Director, Criteria & Standards Division
Office of Radiation Programs
U.S. Environmental Protection Agency
401 M Street, S.W.
Washington, DC 20460

Mr. Slerling Franks
U.S. Department of Energy
NE-42
Washington, DC 20585



UNITED STATES
0NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 2058-OO01

November 1, 1996 / 4 175- 9

Mr. James E. Quinn, Projects Manager
LMR and SBWR Programs
GE Nuclear Energy
175 Curtner Avenue, M/C 165
San Jose, CA 95125

SUBJECT: GE NUCLEAR ENERGY RESPONSE TO NRC NOTICE OF NONCONFORMANCE ;AND
UNRESOLVED ITEMS IDENTIFIED DURING SBWR PADA INSPECTION

Thank you for your letter dated July 8, 1996, in response to our letter to
Mr. James E. Quinn dated May 10, 1996, concerning the NRC inspection at the
PANDA Test Facility. We have reviewed your response to Unresolved Items
99900403/96-03, 96-04, and 96-05, and generally found them responsive to the
concerns raised in the Unresolved Items. We will review all the relevant
information maintained in your San Jose offices during a future inspection.

The review and reply to your response'to Notice of Nonconformance
99900403/96-01-01 and Nonconformance 99900403/96-01-02 is being handled by the
appropriate NRC technical staff and you will receive a response under a
separate cover letter in the future.

Sincerely,

Robert M. Gallo, Chief
Special Inspection Branch
Division of Inspection and Support Programs
Office of Nuclear Reactor Regulation

Docket No. 52-004 & 99900403/96-01

cc w/encls: See Next Page



GE Nuclear Energy Docket No. 52-004

cc: Mr. Rob Wallace
GE Nuclear Energy
1299 Pennsylvania Avenue, N.W.
Suite 1100
Washington, DC 20004

Mr. Brian Mclntyre
Westinghouse Electric Corporation
Energy Systems Business Unit
Box 355
Pittsburgh, PA 15222

Director, Criteria & Standards Division
Office of Radiation Programs
U.S. Environmental Protection Agency
401 M Street, S.W.
Washington, DC 20460

Mr. Sterling Franks
U.S. Department of Energy
NE-42
Washington, DC 20585

Mr. John E. Leatherman, Manager
SBWR Design Certification
GE Nuclear Energy
175 Curtner Avenue, MC-781
San Jose, CA 95125

Mr. Steven A. Hucik
GE Nuclear Energy
175 Curtner Avenue, MC-780
San Jose, CA 95125

Mr. Frank A. Ross
Program Manager, ALWR
Office of LWR Safety & Technology
U.S. Department of Energy
NE-42
19901 Germantown Road
Germantown, MD 20874

Mr. Tom J. Mulford, Manager
SBWR Design Certification
Electric Power Research Institute
3442 Hillview Avenue
Palo Alto, CA 94304-1395

2
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GE) Aulecr Energy

April 29. 1994 M1FN NO. 064-94
Docket No. ST 5-2-004

Document Control Desk
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Attention: Richard W. Borchardt. Director
Standardization Project Directoratc

Subject: Rcadine•s Assessmient Report for the PANTHERS.PCC

Attached is the final Readincss ssessment Report for the PANTHERS-PCC test
program at SIET. The a.sscssment team concluded that personnel schedulcd to
be involved in performance of the upcoming P.,NTHERS-PCC tests are
technically capable to conduct the tests in accordance with the test
requirements. The team also provided several recommendations which would
improve the quality of documentation supporting the tests.

Prior to the initiation of matrix testing in June, GE will conduct a reassessment
to ensure that the one open item has been resolved and revicw whcther
recommendations have been implemented.

Sincerely,

'J. E. Leatherman
Manager, SBWR Design Certification
M/C 781. (40S) 925-2023

Attachment (I copy)

cc: M. M'alloy, Project Manager (%Y/2 copies of Attachment)
F. W. Han¢sclberg. Project Manager (w/I copy of Attachment)

A
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175 Cuvfyw Avmenu
Sars Jose, CA 95125

April 29, 1994

PANTHERS-PCC

Readiness Assessment Report

Assessment Team

T.1. Mclntyre
P.F. Billig
T.I. Cook
ILE. Camp
V. Cavicchia

GE-NE (Assessment Team Leader)
GE-NE
DOE
Contractor for DOE
ENEL SpA representing EPPI

Approved: a a-
T.R, McIntyre
Project Manager, SBWR Test & Analysis
GE Nuclear Energy

NJ



PANTHERS-PCC Readiness Assessment Report

EXECUTVE SUMMARY

On April 12-14, 1994, a team from GE, DOE and EPRI conducted a readiness
assessment "or the PANTHERS-PCC test program at SIET. The purpose of the
assessment was to assure the technical adequacy of the facility and personnel to
conduct the upcoming tests in accordance with the test rcquircmcnts. A specific goal
was to ensure that all preparations are either complete or proceeding so that testing
may be initiated with high confidence that quality results will be obtained.

The assessment covered a broad area and was subdivided into eleven subjects. These
subjects were: (1) Quality Assurance, (2) Facility Assessment, (3) Instrumentation and
Data Acquisition System, (4) Data Reduction, (5) Test Plan & Procedures, (6) Control
System. (7) Shakedown Tests, (8) Personnel, (9) Pro-test Analyses, (10) Test Schedule,
and (11) Occupational Safety and Health.

The Assessment Team concluded that personnel scheduled to perform the upcoming
PANTHERS-PCC tests arc technically capable to conduct the tests according to
established requirements. Procedures and associated quality assurance practices are
in place and adequate to control the work. While the facility is not complete, the
remaining work is identified and followed by project and test program management.
This work is expected to be successfully completed to facilitate the scheduled tests in
conformance with test requirements.

The Assessment Team also provided several recommendations which would improve
the quality of documentation supporting the tests. These recommendations arc
presented throughout the report and ar- given in capital letters for case of
identification.

-ii. April 29, 1094
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PANTHERS-PCC Readiness Assessment Report
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PANTHERS-PCC Readiness Assessment Report

1.0 INTRODUCTION

1.1 Background

As part of the Simplified Boiling Water Reactor (SBWR) design process, full-
size prototype heat exchangers for the Passive Containment Cooling System
(PCCS) and the Isolation Condenser System (ICS) will be tested by SIET and
ENLEA at the Performance ANalysis and Testing of HEat Removal Systems
(PANTHERS) Test Facility in Piacenza, Italy. The Passive Containment Cooler
(PCC) and Isolation Condenser (IC) were designed by Ansaldo SpA. The
component procurement is the responsibility of ENEL. Ansaldo Componcnti
has constructed and delivered the PCC to SIET and is currently fabricating the
IC.

The objectives and requirements for the PANTHERS program are presented in
the PANTHERS Test Requirements & Test Specification (GE document
23A6999, Rev. 1).

PANTHERS-PCC is the designation of the program applicable to the testing of
the PCC prototype.

An informal assessment was conducted at SIET in November 1993. Topics in
that assessment are repeated here for completeness.

L2 Purpose

The assessment was conducted on April 12-14, 1994 at the SIET office in
Piacenza (Via Nino Bixio, 27). The purpose of this readiness assessment was to
assure the technical adequacy of the facility and personnel to conduct the
upcoming PANTHERSPCC tests in accordance with the test requirements. The
specific goal was to ensure that all preparations are either complete or
proceeding so that testing may be initiated with high confidence that quality
results will be obtained.

The PANTHERS-IC Test Program was outside the scope of this review except
where components of that program will be used in PANTHERS-PCC (e.g., IC
Pool).

1.3 Assessment Team

The readiness assessment was conducted by a team of engineers from GE. the
U.S. Department of Energy (DOE), and the Electric Power Research Institute
(EPRI), as identified on the cover to this report. In addition, T.M. Lee from the
U.S. Nuclear Regulatory Commission (NRC) staff served as an observer.

1-1 April .29, 1994
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PANTHERS-PCC Readiness Assessment Report

1.4 Methodology

The readiness assessment was carried out by review of facility documents,
observation of the physical conditions of the test loop, and interviews with
facility personnel, (see Section 2.0 for detailed workscope).

The assessment was divided into horizontal and vertcal reviews. The
horizontal review consisted of determining the overall readiness of the facility,
its personnel, and documentation. The vertical reviews examined part of the
facility in more detail (e.g., a single instrument line, data calculation, etc.) to
verify the technical adequacy and correctness of the work.

The Assessment Team split into two working groups for portions of the
assessment. T.R. McIntyre and T.L. Cook performed the assessments described
in Sections 2.1, 2.5, 2.6, and 2.8. P.F. Billig, R.E. Camp, and V. Cavicchia
performed the assessments for Sections 2.2, 2.3, and 2.4. All other sections were
assessed by the committee as a whole.

1.5 Assessment Support

The following people provided major support to the assessment:

" ENEA

P. Masoni . PANTHERS Responsible Test Engineer
R.. Martinclli - SBWR Project Manager
G. Bianchini - PANTHERS TRACG Analyst

" SIET

C. Medich - Director Nuclear Area
G. Cattadori Assistant to the Director
A. Musa . Quality Assurance Manager
S. Botti . PANTHERS Project Manager
R. Silverli - PANTHERS Instrumentation
A. Achilli - Experience Manager
Other SIET personnel were present on a part-time basis and provided
support.

, GE

J.R. Fitch - SBWR TRACG Analyst
S. Kanobelj - GETSCo-Genoa

1.o2 ApriU 09,1994



PANTHERS-PCC Readiness Assessment Report

2.0 SPECIFIC REVIEWS PERFORMED

2.1 Quality Assurance

a. Quality Assurance (QA) Plan and Conforimance with the Plan

SIET is accredited as a nuclear laboratory by SINAL, a consortium of
Italian laboratories who have established joint quality assurance (QA)
standards. A copy of the accreditation ccrtificatc is included as
Attachment A.

The SIET QA Plan, Document 00001-QQ, Rev. 2, and Procedures 00002-PP
(Document Control), 00003-PP (Instrumentation Control), 00006-PP
(Quality Assurance Procedure), 00008-PP (Instrumentation Interface),
and 00096-ED (Project Document List) were reviewed as part of this
assessment. All were consistent and under revision control with
changes to the text noted by bars in the margins with adjacent revision
numbers.

It was determined that the QA Plan was (1) approved by GE (letter, May
1993 from D.A. Kayc) and (2) confirmed to be applied satisfactorily by a
GE QA audit in September 1993. The QA Plan is in substantial
accordance with International Standard ISO 9001, and European
Standar&d ENI-EN-45.001, ISO 49. and UNI 70.002. This latter standard is
no longer in use, and will be deleted from the references at the next
revision of the OQA Plan. The QA Plan is likewise in substantial
conformance with Standard NQA-1.

The SIET QA philosophy is to effectively control quality in four main
areas: Documentation, Instrumentation, Organization, and Test
Operations (see detailed descriptions below):

* fDocumentation

Document 00096-ED, Rev. 3 was reviewed. This document lists all
project documents by revision, originator, checker, and approver,
as weU as the requirements for external review, approval, and
distribution. Dates of document issue or required issue date are
also included.

The procedure for review and issue of documents (Procedure
00002-QQ) was reviewed. Copies of verifier comments and
resolution are required to be riled in the Design Record File
(DRF). In a later review, this process was confirmed to be
performed according to the procedure (Section 2.5d). NOTE:
Final approval, including authority by approver to reject
comments, is granted to the approver by the QA Plan.

2.-1 April 29, 1994
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PANTHERS-PCC Readiness Assessment Report

- .Instrumentation

Instrument control is codified in Procedures 00003-PP and 00008-
PP. During the November 1993 GE/DOE assessment, it was
recommended that additional vcrification signatures be added to
instrumentation calibration sheets, as well as other appropriate QA
records. Several examples of this actually occurring were
reviewed by the Assessment Team, but a requirement has not, as
yet, been added to the Instrumentation Control procedures.

OPEN ITEM: A REQUIREMENT FOR INDEPENDENT
VERIFICATION OF ALL DOCUMENTATION THAT CAN
EFFECT A NUMERICAL TlaST RESULT SHOULD BE ADDED
TO APPROPRIATE PROCEDURES.

* Organization

The Assessment Team reviewed the organization chart and
personnel records supporting qualification of assigned personnel.
Qualification records for two incumbents were checked and
confirmed to meet minimum job requirements. The organization
chart was up-to-date. Additional comments may be found in the
Personnel assessment (Section 2.8).

* Test Operation

The tcchnical and QA pre- and post-test check lists were reviewed.
Specific observations arc notcd in Section 2.5b.

b. Procedure for Incorporating Changes from the QA Manual into Lower
Tier QA Documents

The Assessment Team reviewed the procedure for how a change to the
QA Plan was incorporated into lower tier documents. The method was
determined to be consistently and well applied. It is the responsibility of
the QA organization, and specifically the SIET QA Manager, to assure
that documentation is consistent. loowever, no formal procedure exists.

RECOMMENDATION: SINCE NO PROCEDURE EXISTS, AND THE
Qk MANAGER IS RESPONSIBLE FOR THIS ACTIVITY, THIS
RESPONSIBILITYSHOULD BE SPECIFICALLYADDED TO THEJOB
RESPONSIBILITIES OF THE QA MANAGER IN PROCEDURE 00006-PP.

C. Procedure to Assure Consistency Between. Information that Can be
Found in More Than One Document (e.g., instrument lists)

As noted in the preceding paragraph, it is the responsibility of the SIET
QA Manager to assure that documents are consistent. During the

2-2 April1-49,1994



PANTHEtS-PCC Readiness Assessment Report

November assessment, a programmatic weakness in the assurance of
consistency between documents was identified. In response to this, the
PANTHERS Document Plan 00096-ED-91, Rev. 3 (March 25, 1994) has
directed the organization to eliminate duplication of technical
information between documents (to the maximum extent possible). This
elimination is to be performed at the next revision of each document.
Where duplication of information is necessary (e.g., P&ID and
Instrument Lists), it is the rcsponsibility of the using engineer to be
aware of the duplication and assure consistency when changes are
made. Additionally, where appropriate, exact word-for-word duplication
is to be used, with an appropriate reference. This latter requirement was
verified to be occurring in the consistency between the QA Plan and the
Test Plan & Procedures (Section 2.5b).

d. Procedure for Verifiacdion of QA Documents

Verification requirements arc codified in document control Procedure
00002-QQ. Assessment results are documented in Section 2.5a. No open
items were identified.

2.2 Facility Assessment

a, Facility As-built Documentation Including Fabrication Drawings (as
available)

The status of all of the PANTHERS-PCC documents being prepared by
SIET is given in the PANTHERS Document Plan 00096-ED-91, Rev. 3
(March 25, 1994). The scope of this document was described in Section
2.1a. The PANTHERS-PCC Test Plan & Procedures (TP&P) is scheduled
to be revised on May 31, 1994. This is in accordance to the commitment
to re-issue the TP&Pjust prior to matrix testing after all of the shakedown
testing has been completed.

The Document Plan lists which documents require approval by ENEA
(e.g., Test Plan, Quality Assurance Plan, etc.). For those documents, the
ENEA Responsible Test Engineer shows his approval by letter to SIET
and stamp & signature on the document. Evidence of this practice was
found.

The latest PANTHERS-PCC P&ID was reviewed (SIET Document 00209-
DD-93, Rev. 2, March 28, 1994). Evidence of sign-off by the preparer and
checker was found. The issue date was in agreement with the
Document Plan.

While no as-built piping. isometrics were available during the review, as-
designed piping isometrics were available. All of these drawings had
been issued as general design drawings and were in the process of being
checked against the facility prior to re-iss.e as as-builts. They had been

2-3 April 29. 1994
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PANThEIRS-PCC Readiness Assessment Report

issued earlier in order to support the pre-test analyses and arc scheduled
in the Document Plan. to be revised by April 30.

Section 2.2d provides a detailed review of one of the piping isometrics.

The large tanks (condensate, vent, etc.) were constructed by an outside
contractor and as-built drawings were available. The drawings are
stamped by SIET, given a document number, and listed in the Document
Plan. Evidence was found of review by SIET with two signatures. Small
discrepancies were documented on one drawing (Pool Supports) and the
master was retained by the SIET responsible manager. The differences
were not considered significant enough by SIET to impact the tests;
however, the basis for determining whether a discrepancy is significant
was not specified. If large differences should be found, the drawings
would be returned to the vendor for correction. Therefore, it is not clear
how the deviations of information on vendor documents from the as-built
condition are consistently recorded,

RECOMMENDATION: SIET SHOULD MAINTAIN A MASTER
VENDOR DRAWING FILE THAT CAN BE USED TO COLLECT AND
RECORD SUCH DEVIATIONS. THE MASTER VENDOR DRAWINGS
SHOULD BE RETAINED AS PART OF THE DESIGN RECORD FILE.
THIS WILL AVOID !{UESTIONS ON THE "AS-TESTED
CONFIGURATION".

b. Status and Procedures to Finalize Documentation for Unavailable or
Incomplete Documents

The piping isometric drawings need to be reissued to document the as-
built dimensions. All of these revisions are scheduled for April 30, as
given in the Document Plan. The SIET PANTHERS Project Manager is
in the process of reviewing the drawings against the completed piping.

c. Physical Condition of the Test Facility

After a tour of the facility, excluding the control room and DAS, the
Assessment Team concluded that it is near ready for testing. All of the
piping is in place and insulated. Most of the instruments are installed,
tubed to the measurement points (if applicable), and connected to DAS
cabling. In general, only the cabling for the instruments that had been
used during shakedown tests were verified (Section 2.3e). The major
remaining work is to install the pool insu-umentation, connect the pool
and PCC instrumentation and close the pool.

d. Vertical Review: Compliance of As-built Piping Draidings

The Assessment Team confirmed the compliance of as-built piping
drawings for key systems by tracking the line for one system through
the facility. The drain lines from the PCC to the condensate tank were

-77
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chosen for the vertical review. The piping isometric (Drawing 24.02.13,
Rev. 1, December 13, 1993) was compared against the PANTHERS-PCC
P&ID. All of the instrument and valve labels and pipe sizes agreed.

The Assessment Team walked through the piping, instrumentation and
valving on the facility and comparcd it against the isometric drawing.
All instrumentation lines were labeled with the SIET instrument
number, PANTh4ERS-PCC test instrument number and the date of last
calibration. One thcrmncouple was chosen at random for a more
detailed review. The instrument chosen was SIET No. TCK 38 or
PANTHERS No. TS001 and is located below the tccjunction on the PCC
drain line. The date of last calibration was April 19. 1993. It was
connected to DAS line # 22. A check of the calibration records at the
instrumentation laboratory showed agrcement with the instrument
numbers and calibration date. While the instrument list did not identify
when the instrument was due for calibration, all test instruments require
rc-calibration after one year. Therefore, it is readily apparent when rc-
calibration is due. The specific instrument calibration sheet in the
calibration shop for each instrument does give the calibration due date.
The manager of the instrument shop told the Team that he review- the
calibration records about once a week and at least each month to see
which instrument will soon require calibration. In addition, the Test
Procedures include a step in the pre-test checklist to check that all
instruments are calibrated. The Team feels that these two independent
checks will ensure that no tests are run with instruments out of
calibration. NOTE: one exception to this rule exists - the thermocouples,
which have been brazed on the PCC tubes, cannot be removed for shop
calibration. This information may be validated during test performance
by comparisons to nearby measurements, and the Team finds this to be
acceptable.

Most of the instrumentation on the drain line were pressure taps for the
delta-P measurements. Each of the taps had labels designating which
delta-P instruments used the tap, as well as an indicator of "+" or "-" for
whether that instrument used the tap for an uppcr (+) or lower (-) delta-P
input. All of the labels were in agreement with the isometric.

While the isometric reviewed was not a final as-built, the Team did
review it for accuracy to the installed as-built condition. As stated above,
SIET plans to reissue the isometric at the end of April following a check
against the actual facility. Thc Team did find the following
discrepancies and incompletions which will need to be incorporated
during the revision:

The pressure tap below the teejunction is given as the distance
from the exterior of the horizontal pipe of thejunction. The figure
does not indicate what the diameter of that pipe is, although SIET
identified it as 6 inches. Because of the presence of the insulation,
the Team recommends that the instrument location should be
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referenced to the centerline of the pipe and a note added that the
tee shown is 6 inches on all sides.

Vent and drain lines and valves F507 & F508 are shown on the
drawing but are not installed and, therefore, should be deleted
from the drawing.

0 Thermocouple T5002 is not located where shown on the drawing.

0 The vertical leg below the tee junction has small bends not shown
on the drawing.

To increase precision on the dclta-P tap locations. SIET measured their
elevations by marking a column awa.y from the test setup at the same
elevations as the taps. This was done by using clear hose filled with
water up to the tap elevation with one end at the tap and the other end at
the column. The difference in clevations of the marks then corresponds
to the dclta-P tap elevations. The Assessment Team examined both the
column and the log of the measurements. There were three signatures
on the log. When an elevation differed between the design value and
measured value, the measured value w-as incorporated in the drawing.

A spot check was performed for one instrument location (DPOl9 top) and

was in agreement with the drawing.

e. Release and Control of Design Information for Procurement

Procurement specifications for the major components (i.e., vent tank.
condensate tank, etc.) were reviewed. These specifications were
prepared by SIET prior to ordering and contained all of the necessary
information for the vendor.

f. Procurement Specifications

A representative procurement specification for one of the tanks was
reviewed in detail. It listed all design requirements and included a
sketch of the tank showing location of supports and nozzles.

g. Compliance to Controls on Facility Documentation

The key facility documents showed signatures by the preparer. checker,
and the SIET Director Nuclear Area. As instructed by the QA Plan, the
director decides who will be responsible for checking each document.

h. Adequacy of Verification on Facility Documentation

The multiple signatures demonstrates adequacy of verification (see
Section 2.3g).
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i, Procedures (where applicable) for Turning Over the PCC from Ansaldo
Componenti (AGO) to SIET

There arc no formal turnover procedures for SIET to receive the test unit.
The four-party agreement among GE, Ansaldo, ENEA and ENEL
describes the responsibilities for each participant. ENEL funds ACO to
build the PCC. which is then given to ENEA for testing at SIET. The final
task for ENEL/ACO was the hydro-test at SIET after installation. Even
though SIET conducted the test, the responsibility rested with ACO. After
the successful completion of the hydro-test, ENEL accepted the
componcnt, and ENFA/SIET accepted the delivery of the unit. SIET had
copies of the as-built drawings of the PCC firom AGO, but there was no
evidence of a formal transfer of the unit.

RECOMMENDATION: A FORMAL TRANSFER OF THE PCC FROM
ACO/ENEL TO ENEA/SIET SHOULD BE DOCUMENTED.

j. Status and Adequacy of Spare Parts On Site or Deliverable Timeas

See Section 2.3g.

k. Evidence of Permanent Labels on Facility Components (e.g., valves) and
Applicable Instruments (e~g., pressure transducers)

Key facility components, such as valves and spectacle flanges, had metal
tags attached giving the part number specified by the PANTHERS-PCC
P&ID. The instrument lines had tags giving the facility instrument
number, the test instrument number (on P&ID), and the date of last
calibration.

2.3 Instrumentation and Data Acquisition System

a. Calibration Procedures

All of the PCC instruments are calibrated by SIET at their calibration
laboratory on site. The procedures used conform to industry standards.
Primary standards are traceable to the Italian equivalent of the U.S.
National Burcau of Standards.

b. Compliance to Controls on Calibration

SIET has been certified to calibrate the instruments. Calibration
documents are kept in the calibration laboratory.

I
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c. Adequacy of Documentation and Verificatlion on Instrument Installation
and Calibration (including assurance that all instruments will be re-
calibrated before expiration of the calibration)

The instrument log in the calibration laboratory records which facility
instrument is used in the test by listing the facility instrument number
with the PANTHERS-PCC P&ID instrument number. The installed
instruments are also identified with both labels. The installation is
independently checked and evidence of verification can be found in the
instrument lists in the TP&P. Procedures to ensure current calibration
arc described above in Section 2.2d.

The instrument are not re-calibrated until the calibration expires. There
is no requirement to check the calibration of instruments immediately
following the testing unless its calibration cxpires. However, SIET plans
to use quick reviews of instrument readings prior to each test to confirm
that the instruments are functioning properly.

RECOMMENDATION: SELECTED CRITICAL INSTRUMENTS
SHOULD HAVE THEIR CALIBRATION CHECKED AT THE END OF
THE TEST PROGRAM TO DEMONSTRATE THAT KEY DATA ARE
CORRECT. INSTRUMENTS CHOSEN SHOULD BE THOSE WHOSE
PERFORMANCE CANNOT BE EVALUATED BY COMPARISON TO
READINGS FROM NEIGHBORING INSTRUMENTS (E.G., DELTA-P
ACROSS AN ORIFICE).

d. Identification of Critical Instruments for Testing

The Responsible Test engineer from ENEA has identified which
instruments are critical for each test series. This identification will be
included in the next revision of the TP&P.

e. Vertical Review: History and Layout of a Specific Instrument

The Assessment Team traced the history and layout of the drain line
thermocouple CT/C) T5001 through the following stages:

Procurement

The procurement of the PANTHERS instruments is documented
in the SIET Technical Report 00159-RF-92. The report gives what
instruments were procured, the criteria for the selection, and the
purchase specification. The T/C supplier (TERMICS) confirmed
in writing that the instrument will satisfy the purchase
specification requirements. When the instrument arrived at SIET,
it was assigned a facility number (in this case, TCK 38).
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Calibration

Data sheets arc maintained for each facility instrument. The
sheets for TCK 38 were reviewed and found to be in agreement
with the instrument tag as to calibration date.

* Installation

TCK 38 is installed at Location TS001 on the PCC drain line below
the teejunction. Cable 22 was used. The cable number agreed
with that listed on the instrument sheet.

* Connection to Control R.oom

According to the instrument sheet, Cable 22 is connected to Pod 5,
Channel 8 of the Data Acquisition System (DAS). The Team
traced the cable to that location. The signal is then sent to the
central processing unit of the DAS at Slot 88, which was shown on
the DAS monitor in the control room. While this instrument did
check out, the cable work for others is still in progress. When it is
complete, all of the cabling will be verified and documented. To
date. most instruments that have been checked arc those required
for the shakedown testing.

Field Test

This instrument had been checked on March 29, 1994.

* - )Data Recording

Instrument T5001 was correctly listed on the DAS as coming on
Slot 88 from the facility.

f. DAS Validation and Control

In January, SIET decided to use a different DAS than previously chosen.
Three personal computers (PCs) are now used in the DAS. One PC
records the mechanical instruments, one the thermohydraulic
instruments and the third does the data reduction calculations. This
system was chosen because (a) it is more accurate and reliable, (b) SIET
had previous experience using it during the shakedown tests, and (c)
SIET wanted to separate the PANTHERS DAS from the DAS used in other
programs.

The equations used to convert the electrical signals to engineering units
arc given in the TP&P. SIET is currently validating and verifying the
DAS software and is scheduled to complete this task at the end of April.
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RECOMMENDATION: CALCULATIONS USED FOP.
VERIFICATION OF COMPUTER CALCULATIONS, CONVERSION
CONSTANTS, ETC. SHOULD INCLUDE DOCUMENTATION OF WHO
PERFORMED AND WHO CHECKED THE CALCULATION.

g. Status and Adequacy of Spare Instruments On Site or Deliverable Times

The availability of spare parts and maximum time for procurement of
more has been determined and is documented in the table provided in
Attachment B.

2.4 Data Reduction

aM Documentation and Verification of Software Configuration

The equations used to convert the test data to other parameters (e.g., flow
rates, water levels, etc.) arc given in the TP&P. SIET is currently
validating and verifying the data reduction software and is scheduled to
complete this task at the end of April.

b. Vertical Review: Software Agreement with the Calculated Parameter

Since software installation and validation is still in process, the
Assessment Team concluded that a review of the procedure was more
appropriate. The procedures that SIET will follow to document and verify
the software were found to be adequate. After installing the software and
checking it, SIET plans to validate the software by sending known
parameter values from the data collecting PC to the data reduction PC,
recording the PC calculated value, manually calculating what the value
should be, and then comparing the manually calculated value to that of
the PC. Two checks for each calculated value will be performed. This
results in an independent check of the DAS reduction software and
satisfies QA requirements. The results of this task will be documented in
the DRF.

2.5 Test Plwa and Procedures

&. Adequary of Test Plan to Satisfy Test Objectives

The Test Plan and Procedure (TP&cP), SIET Document 00089-PP-91, was
reviewed against GE Test Specification 23A6999, Rev. 1, to evaluate this
objective of the assessment. It was confirmed that the test objectives in
the TP&P conform exactly with the objectives in the test specification.
The revision level of thc TP&P is consistent with that shown in the
Project Document list. As noted previously, the TP&P is in the process of
being revised to incorporate lessons learned during the shakedown test
period. The revision process for the TP&P was reviewed in detail and is
described in Section 2.5d.
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The TP&P consists of three sections: (1) Test Plan, (2) Test Procedures,
and (3) Quality Assurance Requirements. Spot checks of the Test Plan
uncovered no discrepancies with the test requirements. Test Procedures
are given in the format of checklists to be completed while conducting
the tests. In general, these checklists are concise, logical, and complete,
and are being updated during the shakedown test process. For recent
shakedown tests, the test checklists from the TP&P have not been used,
but updated checklists incorporating lessons learned from previous tests
have been provided to test personnel. The process is described in detail
in Section 2.5d. Assessment of the QA section of the TP&P is given in
Section 2.5b.

During review of the TP&P and supporting documentation, three minor
discrepancies were noted:

* A discrepancy of 5 mm in a dimension on PCC pool drawing 24-
02-63 was found. The test engineer knew the resolution to the
situation, but it was not noted on the drawing. This situation is
analogous to the situation described in Section 2.2a with regard to
vendor drawings. The same recommendation applies here.

" No documentation of the review of the TP&P by GE, as required
by the Project Document list. was in evidence. The SIET and GE
engineers confirmed that comments were received and
incorporated during face-to-face meetings.

It was the understanding of the Assessment Team that the volume
of the prototype SBWR PCC pool had changed "slightly" from the
173 m3 value given in both the TP&P and Test Specification, but no
resolution of the importance of this change to the facility scaling
was in evidence.

OBSERVATION: THERE SEEMS TO BE A MINOR WEAKNESS IN
DOCUMENTATION OF THE GE/SIET INTERFACE. BOTH SIET AND
GE ENGINEERS WERE AWARE OF THE ABOVE ITEMS, BUT
DOCUMENTATION OF THEIR RESOLUTION COULD NOT BE
FOUND IN THE DRF OR OTHER PROJECT FILES. GE AND SIET
SHOULD BE MORE DILIGENT IN DOCUMENTATION OF MINOR
ITEMS AND VERBAL AGREEMENTS.

Overall, the TP&P was assessed to be sufficient to meet the test objectives.

b. Compliance of Document with QA Procedures

This item was assessed by review of Section 3 of the TP&P versus the
SIET QA Plan 00006gQQ92. Quality requirements in the TP&P were
word-for-word duplicates of the. QA Plan, with section-by-section
references for assurance of consistence. This process was consistent with
that described in Section 2.lc. The QA Plan includes a requirement for a
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pre-test QA checklist, and tho. test specific checklist was included in the
TP&P.

Section 7.2 of the QA Plan included a revision (Rev. 2) which was
confirmed to be consistent with the TP&P QA requirements, giving
further validation that the change control measures described in Section
2.lb arc being properly employed.

c. .Evidence of Administrative Controls on Tests

Administrative controls on testing are assured through the use of a plant
test log and chccklist test procedures that will be included in the DRF.

Plant Log

Plant test logs arc kept by the test engineer for all facility
evolutions. Logs arc typewritten, and signed-off by the test
operator. A single logbook includes items from all tests and
facility activities. Test logs for two different facility activities were
reviewed in detail.

Notes from a test facility characterization activity which calibrated
Orifice Plate F2002 were reviewed. The notes were complete and
logical. Original calculations were in the DP,.

Additionally, a DAS verification activity was rmvicwed. Included
in the test log were the date of the evolution, the personnel
involved, activity description observadons (nothing out-of-the-
ordinary, in this case), and a listing of "enclosures", which gave
the results of the verification.

Evidence of verification was included on the enclosure.

Copies of the test procedure checklists for Shakedown Test C-04
were found in the log (originals were filed in the DR.F). Steps
were confirmed by dual initials (performer and checker) on the
checklists. The technicians identified in the test log as supporting
the test were confirmed to have appropriate qualifications on file in
the personnel qualification file.

Design Record M'de

The DRF section for Shakedown Test C-04 was reviewed. It
included a summary report on apparent test conclusions. Data (on
3 1/2 in. floppy disks) were included in the DRF. File
information necessary to read the magnetic information was
written on each disk, and each disk was signed.off by the test
engineer and test diiector. Originals of the QA Pre-test Checklists
were included. Changes to the Test Procedures for this run (see
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Section 2.5d) were also included, as was a letter notifying site
personnel on the date for the test - a %aety item.

RECOMMENDATION: THE DATA DISKS IN THE DRF
SHOULD BE WRITE-PROTECTED.

A deviation form was included in this DRF section, since one of
the three test objectives for Test C-04 was not met. During the
performance of the test, the test director determined a better way to
provide the specific level control function being demonstrated,
The test was aborted, and a deviation form (analogous to a non-
conformance report) prepared. The proposed rcsolution (accepted)
was to run an additional shakedown test (C-04.1), using the
modified control procedure and algorithm.

As noted in the previous section, the original test conduct
checklists were included in the DRF.

d. Process of Preparation, Review, and. Revision of Test Procedures

This area was assessed by review of the original (master) copy of SIET
P'rocedurc 00098-PP-91, the Test Plan and Procedure. The file included
the original verification cover sheet, with original signatures (in black
ink). Both ENEA and SIET original approvals were in evidence.

The document was stored with other original SIET nuclear research
documents in a locked cabinet In the separately locked original file
room. All originals arc logged in and out of the storage area.

The method for incorporation of changes was discussed. During
shakedown testing, verified override packages are being prepared and
provided to the test performers. This override document forms the basis
of the pre-tcst briefing. Formal evidence of the briefing, including the
attendees of the briefing, is included in the DRF.

This procedure is being followed late in the shakedown program due to
the number and extent of process improvements identified during the
shakedown program to date. While a revision of the TP8CP will be
produced, incorporating the appropriate changes prior to the start of
matrix testing, it has been judged that the effort to do this during the
shakedown program is not warranted. The Assessment Team concurs
with this position, and judges the process being used to be satidactory.

The procedure was illustrated by review of documentation from The DRF
of Test C04. This DRP contained a package of checklists, which
superseded ihe checklists in the TP&P. Critical (i.e., "must have for
success of the test") instrumentation was identified. Verification of the
superseding checklists was included.
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The Assessment Team then questioned how it will be assured that all of
the changes identified will be included in the TP&P revision. A single,
current "red-linc" markup of the TP&P does not exist Instead, each
section has a responsible individual, who is responsible for updating his
own section. It is the responsibility of the TP&P approver to assure that all
individuals have made their own inputs. The approver will then call a
meeting to resolve any inconsistencies or issues, and compile a total list
of changes. The entire document will then be verified.

The Assessment Team concluded that this process was different than the
way they would have proceeded, but finds it to be technically adequate.

e. Identification of Test Prerequisites, Initial Conditions, and Acceptance
Critenia

Test prerequisites and initial conditions are codified in the TP&P
through the use of checklists. Acceptance criteria for the shakedown
testing are typically qualitative (e.g., does the system work) rather than
quantitative, and therefore somewhat subjective in nature. As noted in
previous sections, in those cases where quantitative output was generated
(i.e., facility characterization testing), it was well documented. For
example, during the DAS verification testing, the results were compared
with the overall linearity requirement of 3% - the acceptance criteria in
the Test Specification.

For matrix testing, Chapter 11.1 of the TP&P gives a table ofspecific
acceptable ranges of independent test variables.

RECOMMENDATION: THE TP&P DOES NOT CURRENTLY HAVE A
DEFINITION OF REQUIREMENTS THAT DEFINE "STEADY STATE".
SUCH A DEFLNTON SHOULD BE INCLUDED IN THE TP&P.

RECOMMENDATION: AT THE CONCLUSION OF MATRIX TESTING.
THE PLANT LOGS SHOULD BE ADDED TO THE DRF FOR
COMPLETENES

f Procedures to Resolve Unexpected Results or Unanticipated Behavior
During Testing

As noted in Section 2.5d, the TP&P contains a procedure for response to
unexpected results. In this case, a deviation form is prepared. This form
is very similar to a nonconformance report, and requires elucidation of
the deviation, recommended resolution, and approval or disapproval of
the resolution by appropriate management personnel.
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2.6 Control System

a. Adequacy to Satisfy Test Procedures

Assessment of control system adequacy was performed by a visit to the
plant control room. SIET Drawing 00209.DD-93 (PANTHERS facility
P&ID) was reviewed to gain an understanding of critical control
parameters and methods. Facility controlled parameters include steam
mass inlet flow rate, air mass inlet flow rate, and PCC inlet pressure and
temperature (controlled via condensate tank exhaust pressure and
desuperheating injection flow rate, respectively). All parameters are
controlled from the main control room via digital automatic controllers,
and air-operated valves, except for dcsuperheating Hlow, which uses
manual control from the main control room.

Several facility trim valves arc manually controlled in-plant, by radio
directed technicians.

All control functions arc physically separate from data acquisition
functions. Information from the DAS is used for definition of input
conditions, not control system data.

At this time, the facility has yet to operate in the steam condensing mode
required of matrix testing. Capability of the control system to establish
and maintain appropriate steady-state conditions will be confirmed
during Shakedown Tests H-04 and H-05, scheduled for late May.

None of the Assessment Team members are experts in control systems;
however, their joint technical judgment is that the system approach and
hardware installed are rational and should be adequate.

b. Documentation of Verification of Controls

Since the control system is designed only to maintain steady-state
conditions, performs no control function that would affect test results, and
is totally independent of the DAS, verification of control function is not
required for PANTHE-RS testing.

2.7. Shakedown Tests

a. Results of Conducted Shakedown Tests and Compliance with QA
Procedures

After each shakedown test, an apparent test report (ATR) is prepared to
determine if the test satisfied the test objectives. The Assessment Team
conducted a detailed examination for Test C-04. The Team confirmed
that the test was in compliance with the QA requirements. As a result of
Test C.04, SIET has decided to use a different procedure to control water
level in the condensate tank (see Section 2.5c for details).
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As a result of the shakedown tcsts to date, most of the facility has been
tested, excluding the PCC unit. The remaining facility controls to be
tested arc those to control the pressure in the vent tank. These will be
covered during Tests H-04 and H-05.

b. Status cf Remaining Shakedown Tests

The remaining shakedown tests are C-03, C-04.1, H-01, H-04, and H-00.
The schedule for thesc arc given in Section 2.10.

2.8 Personnel

a. Responsibility Assignments (including backups for key roles)

The PANTHERS Organization Chart was reviewed to familiarize the
Assessment Team with the organization and personnel assignments.
The organization chart was up-to-date and consistent with actual practice.
All positions have incumbentm, which were keyed to job responsibilitics
and minimum qualification requirements.

Critical operations positions have an incumbent, backed up by one other
individual having similar skills and training. Management positions
arc generally backed up with delegation of responsibility and/or
authority to the next higher management level.

b. Adequacy of Training or Background to Meet Responsibility
Requirements

Several incumbents' records were reviewed and found to be consistent
with requirements. Minimum job requirements were spot checked and
found to be reasonable for the position descriptions.

2.9 Pre-Test Analyses

a. Status and Schedule for Completing Pre-Test Analyses

The Pre-test Analyses report is scheduled for submittal to the NRC on
May 11, 1994. A draft of the report was circulated during the April 12-14
meeting.

b. Adequacy of Controls and Verification

GE performed a one-ovcr-one verification of the ENEA TRACG deck in
accordance with GE Engineering Operating Procedure (EOP) 42-8.00,
"Independent Design Verification".
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GE pcrformcd an independent analysis using the PCCS model from one
of the base SBWR TRACG decks. Thiis model and the overall text of the
pre-test analysis report were reviewcd in late April 1994.

2.10 Test Schedule

a. Evidence of Test Schedule and Agreement with SBWR Program
Integrated Schedule

The current test schedule was presented at the April 12-14 meeting
(Attachment C). It is not in a typical schedule format, as no logical
relationships arc identified. However, the schedule is referenced to one
maintained by GE in San Jose in which logical ties are preserved.
Differences between it and the SBWR certification schedule at GE arc
due to the following:

SIET has decided to mount the pool instrumentation on a rigid
frame rather than wires strung between the walls. The closure of
the pool has been reschcdulcd to after the instrumentation
installation because it is easier to work with the wall down. The
earlier method required the pool to be closed prior to instrument
installation. The combined time to install the instrument and
close the pool remains the same, so this change does not impact
the test schedule.

As described above, part of Test C-04 will be repeated as Test C-04.1.
The schedule shows this as occurring on April 12-13, but it has
been delayed three weeks in order to support the readiness
assessment and complete the analysis of Test 0-04. It is not on
critical path.

While the presented schedule does not indicate interrelationships, those
relationships are documented by ENTEA After the assessment, ,NEA
noted that the Task List (Attachment C) was derived from a program
(MACPROJECT II) which can present schedules in different formats.
However, the program needs, as input, the identification of all the tasks,
with their duration and the logic relationships with the other tasks.

b. Detailed Action Plan to Track Critical Path and Maintain Schedule

SIET maintains a detailed Action Plan which lists all remaining tasks to
be completed prior to matrix testing along with their expected dates. The
plan is periodically updated and the date of the last update is indicated.
The list is used by appropriate plant personnel and the SIET project
manager tracks progress. The Assessment Team reviewed the list and,
by spot checking, found it to be consistent with the test schedule.
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2.11 Occupational Safety and Health

M Evidence of Facility Safety Plan

There is no written facility safety plan. A full-time facility safety
engineer is on site and is responsible for conducting annual training,
interfacing with regulatory bodies, conducting briefings on specific
hazards as needed, and maintaining rccords pertaining to facility and
personnel safety.

b. Safety Training Requirements

There is annual training for all personnel and there arc written
procedures used in specific hazardous environments and for certain
protective equipment (i.e., electrical switching equipment amd fire
protection equipment). Briefings arc held to discuss specific hazards
such as working in a plant with live steam.

C. Compliance with SIET Safety Plan and Italian Statutes

Outside safety experts were retained to train the SIET Safety Engineer.
An assessment ws made to ensure compliance with Italian regulations.
Authorities were notified of high levels of PCB's in site transformers and
of potential asbestos problems. These authorities have conducted their
inspections and implemented appropriate measures.

Evidence of compliance with the SIET Safety Plan was demonstrated by
the workers using hard hats while on the shop floor. In addition, all
visitors were issued hard hats when touring the facility.
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3.0 CONCLUSION

3.1 General Assessment

Thc readiness Assesmmcnt Team has concluded that personnel scheduled to be
involved in performance of the upcoming PANTHERS-PCC tests are
technically capable to conduct the tests in accordance with the test
requirements. Procedures and associated quality assurance practices are in
place and adequate to control the work. The facility is not complete; however,
remaining work is identified and followed by project and test program
management. The Team concludes that the remaining work can be
reasonably expected to be completed as required to perform the tests as currently
scheduled and in conformance with test requirements.

3.2 Recommendations

The Assessment Team has provided several recommendations in the above
sections which will improve the quality of documentation supporting the tests.

3-1I April '29, 1994
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CERTIhCATO DI ACCREDITAMENTO

Numeo di Accredrtmenxnto

0031

Si certifica Che
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Soded ilnformazniý Esperienme Terwoldraudlche
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Not

SINAL

ACCREDITATION CERTIFICATE

ACCREDITATION NUMBER
0031

It is certified that:

SIET Laboratory

is accredited by SINAL for test performances whose details are
reported in the documents enclosed tc% this certificate which
report the acccreditation number above mentioned. These
documents can be modified in the course of time.
Accreditation implies the check of Laboratory technical
competence in relation to accredited tests and of its Quality
Systems, in compliance with prescriptions of UNI CEI EN
45001 standard and of applicable criteria of UNI CEI EN, series
29000, standards.
Accreditation remains in for.ce up to February 1996, as provided
by the convention drawn up by SINAL and the involved
Laboratory, as far as this Laboratory maintains the compliance
with prescriptions of General Regulations and of particular
SINAL rules applicable in the case in point.
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PCCSPARE.XLS

PANTHERS-PCC SPARE PARTS
february 23, 1994

ITEM SPARES AVAILABLE MAX. TIME REQUIRED
AT SIET FOR PROCUREMENT

PIP[NG & FITTINGS SOME 2 WEEKS

VALVES SOM..E (SPEC. TO BE VERIF•ED) 3 MONT ..HS

FLOW DEVICES NONE I WEEK

PLESSURETRANSDUCERS SOME (SPEC. TO BE VERIFIED) 2 MONTHS

FLUID TEMPERATURE THERMOCOUPLES 16 2 WEEKS

PLATE WALL THERMOCOUPLES 42 2 WEEKS

STRAIN GAGES 3 2 MONTHS

ACCELEROMETERS 1 2 MONTHS

"HERORESISTA.NCES 57• 1 MONT5
LVDTs 1 2 MONTHS

CABLES SOME IMMEDIATE

DAS CARDS NONE I MONTH
DAS PC AVAILABLE I WEEK

I
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TASIYCXS
I

'Activity Slack Actual, Actual %Jcit_ _Sta_ t. FIn;.h _o_.e

Asem hUng

Module delive•y 1 7/11/93 s/11/93 1o0
modules pOuilloning 1 9/11/93 15/11/93 100
-Bolls verifilion I 16/1]/93 111/31/93 ]Wo
vent& drainpipe 9 24/11/93 24•1/"93 I0O

._deft ery
modules lifting up 1 .19/11/93 22/11/93 100
PCC covers deliver, 5 23/12/93, 23f1IV/93 100
Pool Gaskets I 23/11/93 3/12./93 IDO1
Riser distribufor efe- .1 3121993 .33 I00
delhiv _
Vn/tdrain pipe 3 2112t93 10/11,93 1oo

_____ ~.&weldinge
....._ _ Modules ..po...loning f 3 13/12/93 16/12/93 IDO

SMET Melding 4 20/17J93 23/12/93 ]GI)
Riser, dfltr"butor, etc 0 22/12/93 29/12193 100
welding-Coing of the loop 0 3012193 3012193 100

FCC insir.

._. __ 100) Welding TIC 40 31/12/93 31194 100
1003 Gaskes delivery 39 1511194 15/1194 100

- o003 Ve/dhgSIG 40 4/1/94 11/1/94 300
1004 GOaker 28 1/294 1/2/94 IDO
_•llati-on,,
PCC leaning 30 25/1/94 2V/1/94 100
1005 Cloae Header: 0 14/3/94 21/3/94 100
- OIP6CC instrumented 0 21/3/94 21/3/94 100

Pool iw•.t.

Pool Pool Panel 1 2213/94 23/3/94 100
& =Plparion I
P003 Ms/oil Ins/n. 1 2413/94 814194 1001
Fr"me Struchre
P004 Install pool 0 12/4/94 21/4194 0

P002 C3oe pool 0 22/4194 3/5194 0
P005 Pool penetm-don 0 4/5/94 915/94 0
f- r Pool -•--

- C ltn 0 10IS194 105/40
Po06,F ,0 Wpool U= 0 10/5/94 10/5194 0

sbakedowU

SOOI VAS for HOZ 6 1'11/93 14112/93 100
_ _ H0O2 corgmto0 1/193 193 100

_Hydroin t, 6 16 12/94 22/3z/94 IO
5002 Exceiaon Ho0 11 811293 2/12/1 3 100
S003 DAS for C04 I2 21112/93 29/3/94 100
Air filter is I0(4/94 13/4/94 90
SOOS Convlete tiermal 7l; 1911/94 25l/194 100
SME__X__ _ OC4 7 30 91tion - - -

______ o 04 Execrnio..otfCo4 1....2.. 30(3/94 1/4/9 100
I
I .April 11. 1994



TASM.=

Activity S12C1U 1AchMa Actual V.
-St V Fiish ,,one

S013 Analysis of H02 73 16112/93 6/1/94 90
remits

SO15 Analysis of C04 12 5/4/94 11/4/94 60

S004 Execution of 12 12/4/94 1314/94 0

S06 DAS for C03 12 144/94 18•4M4 0

S007 C03 exemdon 12 19/4/94 21/4/94 0
S00_ DAS for HO -1 1115/94 1115/94 0

SO10 Complete DAS -1 12/•9/4 1715/94 0

S009 HO execution -1 18/5/94 23/5/94 0

SO15' Anrmlyis of C04.1 20 14/4/94 20/4/94 0
- ~r•eslts- -

S016 AnlJysis of C03 19 2214/94 28/4/94 0

S 014 Anallsys ofeHO - 2 24/5/94 3F/-/94 0

SOII H04 execution .1 24•/5•94 27/5/94 0

S012 H05 execution .1 30/5/94 2/6/94 0

S017 An.ysis of H04 2 31/5/94 6/6/94 0

_______ resuts
SOI Analysis of.HOS 0 3/6/94 8/6/94 0

TOOl Test for SBWR 0 916/94 5n/94 0

______ 'erilcatrigon-- -

To b0 Te~t !!pt o 9/61941 57/94 0
T00._ Da legt MMt 0 6/194 2,I/4 0
1007 Complete PCC o 6n1/94 13/12/94 0

T004 Review 0 3/8/94 9/V/94 0

T0O5 Close open iternj 0 10/8/94 23/8M94 0

7_ 06 ssuer IM. r~ortf 0 24/8/94 12/9/94 0

April 11. 1994
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0UNITED STATES

NUCLEAR REGULATORY COMMISSION ( q /
WASHINGTON, D.C. 2055-MI1

December 21, 1994

APPLICANT: GE Nuclear Energy (GE)

PROJECT: Simplified Boiling Water Reactor (SBWR)

SUBJECT: SUMMARY OF THE VISIT ON OCTOBER 16, 1994, AT THE SOCIETA
INFORMAZIONI ESPERIENZE TERMOIDRAULICHE (SIET) PERFORMANCE ANALY-
SIS AND TESTING OF HEAT REMOVAL SYSTEM (PANTHERS) TEST FACILITY
FOR THE SBWR DESIGN

On October 16, 1994, the U.S. Nuclear Regulatory Commission staff visited the
SIET facility in Piacenza, Italy to informally observe testing in the PANTHERS
passive containment cooling system (PCCS) for GE's SBWR design.

Major observations from the visit are as follows:

Testing in PANTHERS is well under way, and considerable data has been acquired
on PCCS heat exchanger performance. The testing is under the supervision of
both GE and European Nuclear Energy Association (which is a partner in
ownership of SIET Laboratories), and is being performed by a SIET team
different from that operating the SPES-2 facility. It is difficult to
generalize on the basis of observation of a single test; however, the test
operations crew demonstrated the same sort of competence and professionalism
in PANTHERS testing as has been noted previously for the operation of SPES-2.
The specific test observed involved measurement of heat transfer capability of
PCCS unit with a steam-air mixture. In addition to degradation of heat
transfer by the non-condensible gas, the water level in the PCCS surrounding
the heat exchanger was lowered very gradually to determine the effect of that
parameter on heat transfer performance. Very little effect of the lowered
water level was observed until a significant fraction (>50 percent) of the
tube surface was uncovered. Observation of these activities was very valuable
in providing preparation for future test observation when isolation condenser
testing is in progress.

This summary was prepared based on input from Dr. Alan Levin.

o n Q.M nanager

Standardization Project Directorate
Associate Directorate for Advanced Reactors

and License Renewal
Office of Nuclear Reactor Regulation

Docket No. 52-004

cc: See next page



GE Nuclear Energy Docket No. 52-004

cc: Mr. Patrick W. Marriott, Manager
Advanced Plant Technologies
GE Nuclear Energy
175 Curtner Avenue
San Jose, California 95125

Mr. Laurence S. Gifford
GE Nuclear Energy
12300 Twinbrook Parkway
Suite 315
Rockville, Maryland 20852

Director, Criteria & Standards Division
Office of Radiation Programs
U.S. Environmental Protection Agency
40! M Street, S.W.
Washington, D.C. 20460

Mr. Sterling Franks
U.S. Department of Energy
NE-42
Washington, D.C. 20585

Mr. John E. Leatherman, Manager
SBWR Design Certification
GE Nuclear Energy
175 Curtner Avenue, MC-7B1
San Jose, California 95125

Mr. Steven A. Hucik
GE Nuclear Energy
175 Curtner Avenue, MC-780
San Jose, California 95125

Mr. Frank A; Ross
Program Manager, ALWR
Office of LWR Safety & Technology
U.S. Department of Energy
NE-42
19901 Germantown Road
Germantown, Maryland 20874

Mr. Victor G. Snell, Director
Safety and Licensing
AECL Technologies
9210 Corporate Boulevard
Suite 410
Rockvllle, Maryland 20850

Mr. Richard W, Burke Sr., Manager
BWR Design Certification
Electric Power Research Institute
3442 Hillview Avenue
Palo Alto, California 94304-1395

Mr. Brian McIntyre
Westinghouse Electric Corporation
Energy Systems Business Unit
Box 355
Pittsburgh, Pennsylvania 15222



I

UNITED STATES
NUCLEAR REGULATORY COMMISSION

a ~WASIWNGTON, D.C. ~8GOU64

September 25, 1995

Mr. James E. Quinn, Projects Manager
LMR and SBWR Programs
GE Nuclear Energy
175 Curtner Avenue, H/C 165
San Jose, CA 95125

SUBJECT: NRC INSPECTION REPORT NO. 99900404/95-02

Dear Mr. Quinn:

This letter addresses the inspections at the fravity Driven Integril full-
Height Test for Passive Heat Removal (GIRAFFE) Test Program at the Toshiba
Nuclear Engineering Laboratory in Kawasaki City, Japan, and at the Societa'
Informazioni Esperienze Termoidrauliche (SIET S.p.A.) Performance Analysis and
Jesting of Heat Removal System (PANTHERS) Test Facility in Piacenza, Italy,
conducted by Richard P. McIntyre of the Nuclear Regulatory Commission's
(NRC's) Special Inspection Branch, Juan D. Peralta of the Quality Assurance
and Maintenance Branch, John A. Kudrick, Michael R. Snodderly and Andrzej
Drozd of the Containment Systems and Severe Accident aranch, Alan E. Levin of
the Reactor Systems Branch, and Son Q. Ninh and James H. Wilson of the
Standardization Project Directorate. The inspection at GIRAFFE was conducted
June 8 through 14, 1995, and the inspection at PANTHERS was conducted July 19
through 21, 1995. The details of the inspections were discussed with
management at each test facility and with members of your staff present during
the inspection and at the exit meetings on June 14, 1995, at GIRAFFE and on
July 21, 1995, at PANTHERS.

The purpose of the inspections was to determine if testing activities
performed at the GIRAFFE and PANTHERS facilities to support design
certification of the GE Nuclear Energy (GE-NE) simplified boiling water
reactor (SBWR) design were conducted under the appropriate provisions of
NEDO-11209-04A, "GE Nuclear Energy Quality Assurance Program Description.'
Revision 8, the most recent revision that has been approved by the NRC. The
pertinent provisions of NEDO-11209-04A were implemented at GIRAFFE by
TOGE110-T01 (AS 50128-E), 'GIRAFFE Quality Assurance Plan (TOGE11O Test
Programs)," Revision 1 (December 1994), and at SIET PANTHERS by "Quality Plan
Relative to Nuclear Area Orders,' Revision 2.

Areas examined during the NRC inspections and our findings are discussed in
the enclosed inspection report. The inspections consisted of an examination
of procedures and representative records, interviews with personnel, and
observations by the inspectors.

The results of the inspection indicate that GE-NE, in general, was adequately
implementing the SBWR Project quality assurance program at GIRAFFE and at SIET
PANTHERS and no nonconformances were identified. However, an Unresolved Item
concerning the appropriateness of GE-NE's acceptance of design services,
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J. Quinn -2-

including related hardware, provided by ANSALDO to the PANTHERS test facility,
was identified during the inspection.

ANSALDO, under contract to GE-NE, designed, fabricated and supplied both
Passive Containment Cooling System (PCCS) and Isolation Condenser (IC) syttem
prototypic heat exchangers installed in the PANTHERS facility for design
certification testing. However, based on conversations with GE-NE during the
inspection, it appears that GE-NE did not perform an audit of ANSALDO's
facilities for placement on their Approved Suppliers List to ensure that
design and fabrication activities had been adequately conducted under a
suitable quality assurance program.

The response requested by this letter is not subject to the clearance
procedures of the Office of Management and Budget as required by the Paperwork
Reduction Act of 1980, Public Law No. 96-511.

In accordance with 10 CFR Part 2.790 of the NRC's "Rules of Practice," a copy
of this letter and its enclosures will be placed in the NRC's Public Document
Room.

Should you have any questions concerning this inspection, we will be pleased
to discuss them with you.

Sincerely,

'Rob rtaM ao
Special Inspection Branch
Division of Inspection and Support Programs
Office of Nuclear Reactor Regulation

Docket No.: 52-004

Enclosure: Inspection Report No. 99900404/95-02

cc w/encls: See Next Page
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cc: Mr. Rob Wallace
GE Nuclear Energy
1299 Pennsylvania Avenue, N.W.
Suite 1100
Washington, DC 20004

Mr. Brian McIntyre
Westinghouse Electric Corporation
Energy Systems Business Unit
Box 355
Pittsburgh, PA 15222

Director, Criteria & Standards Division
Office of Radiation Programs
U.S. Environmental Protection Agency
401 M Street, S.W.
Washington, CC 20460

Mr. Sterling Franks
U.S. Department of Energy
NE-42
Washington, OC 20585

Mr. John E. Leatherman, Manager
SBWR Design Certification
GE Nuclear Energy
175 Curtner Avenue, MC-781
San Jose, CA 95125

Mr. Steven A. Hucik
GE Nuclear Energy
175 Curtner Avenue, MC-780
San Jose, CA 95125

Mr. Frank A. Ross
Program Manager, ALWR
Office of LWR Safety & Technology
U.S. Department of Energy
NE-42
19901 Germantown Road
Germantown, MD 20874

Mr. Tom J. Mulford, Manager
SBWR Design Certification
Electric Power Research Institute
3442 Hillview Avenue
Palo Alto, CA 94304-1395
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ORGANIZATION:

REPORT NO.:

CORRESPONDENCE
ADDRESS:

ORGANIZATIONAL
CONTACT:

NUCLEAR INDUSTRY
ACTIVITY:

INSPECTIONS

CONDUCTED:

TEAM LEADER;

GE Nuclear Energy
San Jose, C.l!fornia

99900404/95-02

Mr. James E. Quinn, Projects Manager
LIR and SBWR Programs
GE Nuclear Energy
175 Curtner Avenue
San Jose, California 95125

Kr. Kenneth W. Brayman, Manager
Quality Assurance Systems
(40B) 925-6587

GE Nuclear Energy (GE-NE) is engaged in the supply of
advanced boiling water reactor designs to utilities.
GE-NE also furnishes engineering services, nuclear
replacement parts, and dedication services for
commercial grade electrical and mechanical equipment.

June 8 through 14, 1995, at Toshiba's GIRAFFE, and
July 19 through 21, 1995, at SIET PANTHERS.

Richard Pr Mc-ntyre -
Vendor Inspection Section (VIS)
Special Inspection Branch (PSIB)

Date

OTHER INSPECTORS:

REVIEWED:

APPROVED:

INSPECTION BASES:

INSPECTION SCOPE:

PLANT SITE
APPLICABILITY:

Juan D. Peralta, HQMB
John A. Kudrick, SCSB (GIRAFFE only)
Michael R. Snodderly, SCSB (GIRAFFE only)
Andrzej Drozd, SCSB (SIET PANTHERS only)
Alan E. Levin, SRXB (SIET PANTHERS only)
Son Q. Ninh, POST (GIRAFFE only)
James H. Wlso , PST (SIET PANTHERS only)

10 CFR Part 50, Appendix B and 10 CFR Part 21

To determine if activities performed to support the
design of the SBWR and, specifically, testing
activities performed at the GIRAFFE Test Facility at
the Toshiba Nuclear Engineering Laboratory in Kawasaki
City, Japan, and at the Societa' Informazioni
Esperienze Termoidrauliche (SIET S.p.A.) PANTHERS Test
Facility In Piacenza, Italy, were conducted under the
appropriate provisions of NEDO 11209-04A, Revision 8,
the most recent GE-NE Quality Assurance Program
Description that has been approved by the NRC.

None

Enclosure I



I INSPECTION SUMMARY

1.1 Unresolved Itm

0 Unresolved Item 99900404/95-02-01 was identified and is discussed in
Section 3.7.2 of this report.

2 STATUS OF PREVIOUS INSPECTION FINDINGS

No previous inspections have been conducted at these test facilities.

3 INSPECTION FINDINGS AND OTHER COMMENTS

3.1 GE-HE SBWR Ouality Assurance-Proaram

Chapter 17 of the SBWR standard safety analysis report (SSAR) describes the
GE-NE quality assurance (QA) program for the design phase of the SBWR program.
The OA program is identified as "Nuclear Energy Business Operations Quality
Assurance Program Description", NEDO-11203-O4A, Revision 8, the latest
revision approved by the NRC. NEDO-11209-04A applies to all GE-NE activities
affecting quality of items and services supplied to nuclear power plants and
establishes GE-NE's compliance with the provisions of Appendix 8 to 10 CFR 50.

NEDG-31831, ISBWR Design and Certification Program Quality Assurance Plan,"
dated May 1990, was developed by GE-NE to fulfill the QA requirements of the
SBWR reactor design and certification program. NEDG-31831 meets the
requirements of ANSI/NQA-1-1983 and its NQA-la-1983 addenda as endorsed by the
NRC in Regulatory Guide 1.28, Revision 3. Additionally, NEDG-31831 provides
that design and testing work performed by international technical associates
will be performed to their internal QA programs acceptable to the regulatory
authorities of their respective countries as evaluated by GE-NE for compliance
with the provisions of NQA-1-1983.

3.1.1 GIRAFFE

In its September 26, 1994 response (MFN 113-94) to RAI 900.67, GE-NE stated
that GIRAFFE/Helium tests to be performed by Toshiba in support of SBWR design
certification would be conducted in accordance with Japanese National Standard
JEAG 4101-1990, "Guide for Quality Assurance of Nuclear Power Plants.' GE-NE
also stated that JEAG 4101-1990 meets the intent of Appendix B to 10 CFR 50
and American National Standards Institute/American Society of Mechanical
Engineers (ANSI/ASME) NQA-1-1983. Subsequently, in an attachment to a letter
dated April 27, 1995 GE-NE provided a description of the Toshiba QA plan,
TOGEI1O-TO (AS 50128-E), *GIRAFFE Quality Assurance Plan (TOGElIO Test
Programs)', Revision I (December 1994), which would govern the PCCS heat
removal test program using the GIRAFFE facility.

TOGE1lO-Tol summarizes the Toshiba GIRAFFE test QA plan which implements the
applicable provisions of JEAG 4101-1990, and those in the following Toshiba
documents: (1) Toshiba Energy Systems Group (ESG) Standard Code No. 4401

-2-
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(1991), 'Quality Assurance Fundamental Code', (2) 4401-1, "Nuclear Quality
Manual,* Revision 0, and (3) AS-50092, "Quality Assurance Program For
Simplified Boiling Water Reactor,' Revision 1.

During a January, 1995, audit GE-NE identified several deficiencies associated
with Toshiba's Implementation of the QA program governing SU3R GIRAFFE
Testing. These deficiencies, including recommended actions, were documented
in five Corrective Action Requests (CARs) In GE-NE Audit Report No. ARP 95-1,
Quality Assurance Audit of SBWR GIRAFFE Test Program by Services & Projects

Quality - 3anuary 24-26, 1995,0 dated February 22, 1995.

During the inspection, the team assessed the extent and effectiveness of the
corrective actions taken by GE-NE/Toshiba to resolve the QA issues identified
by GE-NE in Audit Report No. ARP 95-1 and reviewed the applicable procedures
that govern the implementation of the Toshiba QA program at the GIRAFFE test
facility. Specifically, the team evaluated the effectiveness of the QA
program and controls, as described above, in governing the implementation of
Toshiba/GE-NE activities related to the overall GIRAFFE test program,
including the soundness of the data obtained during PCCS tosting. The team
concluded that Toshiba, in conjunction with GE-NE, had taken adequate
corrective measures to resolve the audit findings and achieve a satisfactory
level of compliance with the applicable NQA-I provisions. Also, based on
reviews of documentation in the GIRAFFE Design Record File (DRF), the team
confirmed that the GIRAFFE QA program set forth in TOGEllO-TOl, in conjunction
with the pertinent criteria in JEAG 4101-1990 and AS-50092, provided
sufficient evidence of QA implementation at a level appropriate to Design
Certification testing. Although no QA-related nonconformances were
identified, the team made several technical observations related to potential
inadequacies in testing methods, objectives and/or acceptance criteria. These
observations are discussed below.

3.1.2 SIET PANTHERS

In a September 8, 1994, letter to the NRC, GE-NE transmitted a copy of SIET
Document No. 00006-QQ-92, 'Quality Plan Relative to Nuclear Area Orders,'
Revision 2, which would govern the performance of separate-effects tests on
the full-size heat exchangers in the SBWR IC System and in the PCCS at SIET's
PANTHERS test facility. SIET currently holds accreditation from the Italian
national registration body, Sistema Nazionale per L'Accreditamento di
Laboratori (SINAL), as a technically competent laboratory in relation to its
compliance to the pertinent Italian and European standards.

00006-QQ-92 was developed by SIET to fulfill the requirements of the American
Society of Mechanical Engineers (ASNE) NQA-1-1993 and of the International
Atomic Energy Agency (IAEA) Document No. 50-C-QA, Revision I, in conjunction
with the applicable provisions of Document No. 00001-QQ, "SIET Quality
Manual,' as they pertain to work orders in the nuclear area.

In February, 1995, GE-NE conducted a quality assurance audit to examine the
effectiveness of the SIET's QA program, as delineated in the quality plan
documents, for Implementing the requirements of NEDG-31831. at the PANTHERS
test facility. Test Specification 23A6999, "Isolation Condenser & Passive

-3-



Containment Condenser Test Requirements," Revision 4, provides that testing be
conducted in accordance with the requirements of NEDG-31831.

GE-NE identified deficiencies associated with SIET's implementation of the QA
program governing SUWR PANTHERS testlrg. These deficiencies, including . .
recommended actions, were documented in two Corrective Action Requests (CARs)
in GE-NE Audit Report No. ARP 95-3, "Quality Assurance Audit of SBWR PANTHERS
Test Program by Services & Projects Quality - February 6-8, 1995,1 dated
March 10, 1995.

During the inspection, the team reviewed DRF documentation which summarized
the status of the resolution of the audit open items. These documents
provided a detailed account of the findings and the extent and effectiveness
of the corrective actions taken by GE-NE/SIET to resolve thm. These
documents also addressed the closure of recommendations which had remained
open from an April 1994 readiness assessment, conducted by GE-NE, EPRI, and
DOE, the results of which had been documented in *PANTHERS-PCC Readiness
Assessment Report,* dated April 29, 1994.

Based on the review of QA-related documents found in the PANTHERS DRF,
including: (1. 00006-QQ-92, (2) the Contract/Agreement between ENEL S.p.A.,
Ente Nazionale Energie e Ambiente (ENEA), ANSALDO S.p.A., and GE-NE, (3) GE-NE
facsimile dated July 18, 1995 on "Status of CARS and Recommendations from QA
Audit," and (4) pertinent QA implementing procedures, the team concluded that
activities performed to support design certification testing at the SIET
PANTHERS facility were being conducted in accordance with the appropriate
provisions of NQA-1-1983.

During the inspection exit meeting, however, the team questioned GE-NE/SIET
related to the final configuration of the PANTHERS DRF (discussed in Section
3.4.2.1 below) and on certain NQA-1 Basic Requirements which had not been
specifically addressed in the 00006-QQ-92 document.

Although not evident in the implementation of its QA program, the team noted
that SIET's 00006-QQ-92 did not specifically address NQA-1 Basic Requirements
3, 'Design Control," 4, "Procurement Document Control,* and 8, "Identification
and Control of Items." The team requested that SIET review its position on
the bases of the exclusion from the QA program and that SIET review 00006-QQ-
92 to ensure a level of compliance in these areas commensurate with actual
SIET activities in design certification testing in the nuclear area.

3.2 Test I ontrol

3.2.1 GIRAFFE

The GIRAFFE heat removal performance tests are controlled by Toshiba's
TOGE11O-T07, 'GIRAFFE Heat Removal Performance Tests - Test Plan and
Procedure' (TP&P), Revision 2. The GIRAFFE TP&P was developed as required by,
and in accordance with, Toshiba's TOGEllO-T01, "GIRAFFE Quality Assurance
Plan,' Revision 1, and GE-NE's, Document Number 25A5677, "GIRAFFE Helium Test
Specification,' Revision 1. The team reviewed the GIRAFFE TP&P which will be
used to conduct the heat and pressure loss measurement tests, helium leak

-4-
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tests, shakedown tests, helium tests H-1 through H-4 and tie-back tests T-1
and T-2. The team confirmed that test objectives, quality assurance
requirements, facility description and control, data acquisition and analysis,
initial conditions, prerequisites, instructions, acceptance criteria, and post
test activities for the conduct of the tests were included In the TP&P. The
test procedures used for the testing were found to be acceptable.

3.2.1.1 Witness of Matrix Test H-3

One objective of the inspection team was to verify that tests are performed in
accordance with written test procedures. The team had planned to witness
Matrix Test H-3 on June 13, 1995. However, the test was postponed due to
rain, as the excessive heat loss from the facility during rain'prevents
obtaining meaningful data. Toshiba agreed to conduct a 14-3 demonstration test
that the team could witness even though the data would not meet their
acceptance criteria.

The team observed the H-3 demonstration test which was conducted in accordance
with its TP&P. The inspection team witnessed that the specified test
parameters and initial conditions had been properly established. The team
also witnessed a demonstration, by GE-NE's sub-contractor Kokan-Keisoku, of
how non-condensable gas measurements would be taken and measured. Non-
condensable gas measurement Is governed by a separate procedure, titled,
"GIRAFFE Non-Condensable Gas Measurements," DRF No. T15-0013, Revision 3,
dated May 30, 1995, which was approved by GE-NE and Kokan-Keisoku. The
observed activities confirmed the use of appropriate test control measures.

3.2.1.2 GIRAFFE Test Results

The team reviewed the preliminary test results for H-I, H-2 and an aborted H-3
test. Several observations resulted from this review. The most notable was
the lack of drywell to wetwell vacuum breaker actuation. After reviewing the
test matrix, the team believes that one of the more important aspects of the
test is the investigation of the facility's behavior when lighter than air
non-condensables are reintroduced into the drywell. For the SBOR, vacuum
breaker actuation will occur imuediately after the core is initially quenched
and steaming stops.

The tests conducted thus far appear to have inadequately modeled this aspect
of the test matrix and as they focused primarily on the pressure response of
the drywell. The apparent inadequate modeling is of concern because the
team's understanding was that the main objective of these tests was to
investigate the integral impact of lighter than air non-condensables on the
PCCS. An important aspect of this impact is the reintroduction of helium into
the drywell and whether or not the helium will accumulate in the upper regions
of the PCCS. Therefore, the tests should demonstrate whether or not the PCCS
will return smoothly to steady state operation. In the team's opinion, this
aspect of the operation cannot ba demonstrated without actuation of the vacuum
breaker.

GE-NE's position is that the reintroduction of lighter than air non-
condensables to the drywelltis adequately modeled by the initial conditions of
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the test. In other words, the maximum amount of helium that can be introduced
into the PCCS will be established at the beginning of the test. Nevertheless,
the team still believes that the issue of adequate modeling of vacuum breaker
actuation should be addressed in GE-NE's data evaluation report. As the staff
believes that the concern warrants further evaluation by GE-NE, a request for
additional information (RAI) will be forwarded to GE-NE and resolution of this
issue will be pursued by the staff accordingly.

3.2.1.3 GIRAFFE Power Scaling

Until the team arrived on site, the available documentation indicated that
reactor pressure vessel (RPV) bundle power was scaled to the surface area of
the PCC tubes. The ratio of SBWR's FCC tube's surface area to that of
GIRAFFE's is 690. This means that GIRAFFE is powered at 1/690th of the SBWR's
rated power. In response to a specific question on the scaling ratio, GE-NE
stated that for the H series tests the RPV bundle power would be based on the
ratio of the vessels' volume rather than the surface area of the PCC tubes.
The GIRAFFE volumes have been scaled to 1/400th of SBWR's.

GE-NE further indicated that the change had occurred within a week of the
team's inspection. Changing the scale from 1/690 to 1/400 dramatically
affects RPV bundle power level by changing it from 41 kW to 66 kW. While the
Increase in power will lead to more conservative results, a change of this
magnitude at such a late stage raises questions regarding test planning.

The team believes that two conclusions can be drawn from this change. First,
the scaling analysis, referenced in NEDO-32391, "SBWR Test and Analysis
Program Description,' Revision B, does not address the PCCS. It is due to
this scaling omission that such a fundamental consideration was not revealed
until June 1995. Second, this situation illustrates that a thorough
understanding of the phenomena is required to properly evaluate the test
results. Performing a scaling analysis based either on the surface area of
the PCC tubes or on the volume of the vessels appears to have merit. However,
both cannot be correct.

To better understand the issue, the team reviewed a letter from Toshiba to
GE-HE dated May 31, 1995, on the GIRAFFE RPV bundle power. The letter
indicated why vessel volume rather than PCC heat transfer area should be used
as the scaling base. The conclusion reached by Toshiba, and now supported by
GE-NE, indicates that the scale should be based not only on surface area but
also on the volume ratios-'and total gas mass. Toshiba indicated that the
final scale factor should be the smallest value resulting from the above
parameters. In the case of GIRAFFE, this results in a ratio of 1/400 rather
than 1/690.

GE-NE representatives indicated that the proper scale will be confirmed by a
comparison of the test results from the various scaled tests of GIRAFFE, '
PANDA, and PANTHERS. The team believes that it is inappropriate to rely on a
comparison of test results to prove or disprove such an Important parameter
and a more systematic approach is necessary.
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Additionally, there was another parameter that the team also believes is as
important as the ones mentioned above. This parameter is the rate of gas
transfer between the drywell and the PCC. Unfortunately, this also requires
accurate simulation of the drywell internals. This has not been accamplished
by any of the system test facilities. Therefore, absent a scaling analysis,
this factor must be considered as an uncertainty contributor.

The team discussed the need for GE-NE to address this issue. In a future
revision to NEDO-32391, should consider oxpandirl the scaling analysis to
include the PCC so that scaled dimensions may be better understood and an
uncertainty band assigned to the gas flow rate between the drywell and PCC.
In the interim, GE-NE was requested to determine the impact of using a scaling
ratio greater than or less than the selected value of 400 on the evaluation of
the results to obtain a better understanding of the significance of the Issue.
The possibility exists that the design is robust enough and the net effect
would thus be negligible. Finally, the comparison of the various scaled tests
would then support the findings of the above approaches. The team believes
that the concern warrants further evaluation by GE-NE. A request for
additional information (RAI) will be forwarded to GE-NE and resolution of this
issue will be pursued by the staff accordingly.

3.2.1.4 GIRAFFE Heat Loss to the Environment

The team reviewed how heat loss from the facility's major components was
determined. GIRAFFE is an outdoor facility and to minimize heat loss
electrical heaters, hereafter referred to as microheaters, have been installed
on all the major components except the RPV. These microheaters, %tich are
wire strips wrapped around the insulation of the suppression chamber (SC),
drywell and the gravity driven core cooling system (GDCS) vessels,
significantly reduce the thermal gradient across the vessel wall thereby
reducing the amount of internal energy lost to the environment. The
microheater power levels were reverified during a shakedown test (to
recalibrate the facility) and were selected to avoid superheated conditions.

The shakedown test determined the power level to be used, during the H series
of testing, by filling and heating the RPV with pure steam to a saturation
temperature corresponding to the maximum pressure expected during testing.
The RPV bundle heaters were then adjusted until steady state conditions were
achieved. This required a power level of 8 kW and thereby established the
heat loss of the RPV.

The drywell was then filled with steam and connected to the steam filled RPV.
With the microheaters set at predetermined power levels, the RPV bundle power
was adjusted until steady state conditions wore reached. A drywell heat
balance was achieved when an additional 12 kW were supplied to the RPV bundle
heater, 8 kW were supplied to the drywell microheaters, and.1 kW to the line
connecting the RPV and the drywell.

The GDCS was then added to the configuration using the same process. The GiCS
heat loss was found to be 7.7 kW. Summing the heat losses from these three
major vessels yielded a total heat loss of 36.7 kW. It should be noted that
the microheater power was maintained constant during this test. Originally,
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power to the microheaters was to be controlled by maintaining a near zero
differential temperature across the vessel. However, this approach was not
successful and actually produced some degree of superheat inside the vessel.
As a result, constant heater power is now supplied to both the drywell and
GDCS micruheaters.

This shakedown test procedure was varied for the suppression chamber. For the
other vessels, the thermal conditions are near constant and substantially
above ambient conditicns. The suppression chamber, however, is only slightly
above ambient. As a result, a small change in ambient temperature has a
relatively greater effect on the heat loss.from the suppression pool.

The heat loss was determined for two different pressure/temperature conditions
to establish an approximate heat-loss curve. During a performance test, the
microheater power was initially set at a value from the heat-loss curve.
However, microheater power was reduced to compensate for a gradual rise in SC
pressure after PCCS venting to the SC had occurred. Nicroheater power was
reduced enough to maintain a constant SC temperature. During initial PCCS
venting, the SC pressure was allowed to increase due to the addition of non-
condensables with no change in heater power but this transfer of mass and
energy from the drywell to the SC along with the initial microheater power
setting resulted in a gradual pressure rise in the SC. This gradual rise in
SC pressure is considered nonprototypic by GE-NE. The team is concerned that
the conspicuous lack of vacuum breaker cycling during the H2 test may have
been an anomaly in the experiment caused by the effect of the microheaters on
the pressure in the SC.

During the inspection, GE-NE committed to providing a basis for microheater
adjustment in the SC. Since the team believes the concern warrants further
evaluation by GE-NE, a request for additional information (RAI) will be
forwarded to GE-NE and resolution of this issue will be pursued by the staff
accordingly.

3.2.2 SIET PANTHERS

The team reviewed test control-related aspects of the SBWR PANTHERS test
program. Most of the material reviewed was from the PANTHERS PCCS tests,
which used a prototypic, full-scale PCCS heat exchanger, with the objective of
acquiring thermal-hydraulic performance data to confirm the applicability of
heat transfer models developed from single-tube condensation experiments, and
for validation of computer models for SBWR accident and transient analyses.
PANTHERS PCCS testing was completed in late 1994. A small amount of
information was also reviewed from the PANTHERS IC test program, which had
Just begun its shakedown phase of testing. Documentation reviewed inclked
test procedures, test logs, test checklists, and test results as reflected by
selected data and Apparent Test Results reports.

The test procedures were well organized and documented. There was evidence of
test procedure modifications, which had occurred after the beginning of
testing, that required minor P&D modifications. Each revision was checked by
at least two individuals. The tests were identified according to which P&ID
version they were performed on. There were instances of particular P&ID
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modifications that were not reflected in the test procedures. A review of
these cases indicated that the modifications were minor enough to not Justify
the issuance of a new revision of the test procedures.

Any deviations from the test procedures were identified and listed in a
Deviations Log with a clear explanation of the nature of the deviation and
undertaken corrective action. The deviations included a pup failure (SLP-O9,

'the test was repeated), a few instances of short Data Acquisition System (DAS)
failure to record data (no effect on steady state recording) and software
errors in calculating derived parameters (no effect on recorded data). In one
instance the steam flow rate was Incorrectly measured, but the correct value
was calculated from other measured parameters, thus there was no need to
repeat the test.

In general, implementation in the area of test control was satisfactory and it-
appeared that a complete record of facility and test operations had been kept.
Checklists for the tests reviewed were properly signed off, verifying that the
test procedures were followed. The team did note that changes in some test
procedures were made by letter from ENEA's Responsible Test Engineer to SIET's
facility operations personnel. In some cases, the specified changes were
entered by hand on the procedures and checklists, and signed during test
operations; a copy of the letter was also appended to the checklists in the
DRF. However, the team also found cases in which the requisite changes had
not been entered, nor was there a copy of the letter in evidence. These cases
were discussed with SIET and ENEA personnel, who asserted that the changes to
the procedures, as indicated in the letter, were in fact implemented.

Aside from the above-noted minor deficiencies, test records were in acceptable
condition. Apparent Test Results reports also served to document the test
results for GE-NE's use, and provided a means by which to trace relevant
documentation for each test.

Although a facility description report had been issued early in the program as
a stand-alone document, GE-NE informed the NRC team that the information in
that report had been incorporated into the Test Plan and Procedures (TP&P)
report for the PANTHERS program. GE-NE further indicated that the TP&P report
had not been updated and reissued to reflect changes in the material contained
therein, nor to incorporate the final, as-built drawings for the PANTHERS/PCCS
facility. Accordingly, the NRC recommended to GE-NE that the TP&P be treated
as a "living" document, and that It be updatedand reissued to serve as a
contemporaneous record reflecting the actual PANTHERS test program and
facility configuration (see Section 3.4.2.1). A similar recommendation was
made with regard to the Test Specifications for the program.

3.2.2.1 Data Acquisition System (DAS)

The test data was recorded by the DAS. The DAS had implementing software with
built-in calibration tables for temperature conversion,.and calibration
constants for pressure conversion. The data conversion software was
independently verified line-by-line. The recorded measurements were
physically separated from the measurements used for the control of the
facility. Each DAS channel was assigned to a specific instrument 1D, and
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there is a list of instruments 10s and their location in Appendix A of the
test report.

Each test has associated files name, which include date of the test, list of
DAS channels and instruments los, as well as name of the software subroutine
used. The test data are stored redundantly on computer hard disk, diskettes
and back-up tapes. The team concluded.:that the retrievability of test data
would have been enhanced considerably iad a table been included directly
identifying recording channels with measurement locations on the P&ID.

3.3 Procurement and Calibration of Test Instrumentation

3.3.1 GIRAFFE

Toshiba's AS-50092 provides that methods shall be establish for assurir,9 that
the measuring instruments and testing devices are calibrated and adjusted at
established intervals or before usc in order to maintain their necessary
accuracy. Additionally, TOGEI1O-T07, "Test Plan and Procedures' for GIRAFFE
Heat Removal Performance Tests (January 1995) provides that critical
instrumentation be calibrated prior and after matrix testing is completed.

Critical instruments for the GIRAFFE/Helium tests are identified In Table 7.8,
"List of Essential Instrumentations,* of TOGE11O-T07. During a walk-down of
the test facility the team confirmed that test-related instrumentation was
adequately tagged with instrument identification number and calibration
status. The team also verified that instrumentation not intended for use in
collecting data during testing had been prominently identified as "N/A* as
specified in TOGF11O-T07 (this practice had resulted from a recommended action
item by GE-NE in ARP 95-1).

While reviewing calibration records in Section 4.5 of the GIRAFFE DRF, the
team confirmed that critical instrument had been calibrated prior to
initiation of testing using instruments traceable to Japan's Ministry of
International Trade and Industry (MITI) standards. In one instance where an
instrument had to be sent to an outside organization for calibration, the team
found documented evidence of calibration traceable to MITI standards.

Overall, the team found calibration records in the DRF to be well organized
thus providing evidence of suitable QA controls exercised over GIRAFFE/Helium
test instrument calibration activities as required by TOGEllO-TOI and
AS-50092.

3.3.2 SIET PANTHERS

PANTHERS Test Specification 23A6999, Revision 4, dated April 28, 1995,
requires that all test instrumentation be calibrated against standards
traceable to the U.S. National Institute of Standards and Technology (NIST) or
equivalent.

In Italy, under the auspices of the Western European Calibration Cooperation
(WECC), national calibration standards equivalent to NIST are maintained by
the Servizio di Taratura in Italia or Italian Calibration System (SIT). SIT
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establishes and maintains the accreditation of Italian calibration or
motrological institutes, such as, the Istituto Metrologico Gustavo Colonnetti
(IGC), the Istituto Elettronico Galileo Ferraris (IEN), and the Ente
Nazior~ale Energie e Ambiente (ENEA). These institutes then provide
calibration services to other laboratories, (e.g. SIET), and companies,
certifying the traceability of the institutes' standards to SIT.

During the inspection the team toured the calibration facilities at SIET. The
team selected a sample of PANTHERS test instruments and confirmed the adequacy
of controls in effect to maintain their accuracy and prevent their inadvertent
use during any given test sequence. These controls included a computerized
listing of instruments in the facility by SIET-specific identification
numbers. For in-house calibration services, SIET issues its own calibration
certificates providing traceability to a Oprimary" standard or reference
instrument certified by SIT. A list of calibration procedures, and some
examples, were made available and briefly scrutinized by the team. Also, the
team was informed that SIET was actively pursuing accreditation by SIT as a
primary metrological institute in certain areas of measurement.

Based on the above, the team concluded that Control of Measuring and Test
Equipment activities at the SIET PANTHERS test facility were effective and
identified this area as a strength in the program.

3.4 As-Built Drawinas and Configuration Control

3.4.1 GIRAFFE

Section 5(a), "Design Verification and Validation Control,' of TOGE110-TO1, in
conjunction wth Section 4, "Design Control," of JEAG 4101-1990 include
provisions that require, prior to the conduct of tests, confirmation that the
GIRAFFE test facility satisfies the requirements of the test specification,
including its fabrication control and/or installation provisions (i.e.
configuration). Also, these documents require that the as-built facility
configuration be factually depicted in drawings and/or documents which are to
be verified and approved, in accordance with the appropriate procedures, prior
to being filed in the DRF.

During the inspection, the team verified that Toshiba had properly established
the configuration of the GIRAFFE facility for the GIRAFFE/Helium test program.
Drawings of the facility found in Section 3.1 of the DRF were confirmed to be
as-builts that were generated as a result of two facility measurement
activities performed by Toshiba. The issued as-built drawings contained both
as-designed and as-built tolerances on the facility dimensions. The team also
reviewed (through a translator) t;ie procedure developed by Toshiba for the
preparation of the as-built documentation.

Based on this review, the team concluded that the as-built documentation found
in the DRF established the adequacy of Toshiba's as-built verification of
GIRAFFE's critical dimensions and parameters in conformance with JEAG 4101-
1990 and TOGE1IO-TO1 provisions.
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3.4.2 SIET PATHERS

The PANTHERS design history was well documented in the DRF. The internal
(SIET) and external (GE-NE, ANSALDO, ENEL) documents are filed separately.
Each volume has an index of documenis which includes official correspondence
as well as notes from relevant informal discussions and records of
teleconferences. Many documents regarding test requirements were available in
English. The Contract/Agreement between ENEL S.p.A., Ente Wazionale Energie e
Ambiente (ENEA), ANSALDO S.p.A., and GE-NE was included in the files.
ENEL/ENEA(SIET) were responsible for the design of the facility excluding the
PCC and IC heat exchanger (HX) units, which were designed and delivered by
ANSALDO. A copy of the design documentation for the HX units was not included
in the PANTHERS/PCC design records.

3.4.2.1 Verification of As-built Dimensions and Elevations

PANTHERS Test Specification 23A6999, Revision 4, dated April 28, 1995,
provides that test document control and test plant configuration control
activities be performed in accordance with NEDG-31831. At the SIET PANTHERS
test facility, the corresponding NEDG-31831 provisions are met via 00006-QQ-92
and implemented through SIET Procedures 0002-QQ, "Procedure for Document
Control," Revision 3, OOI1-QQ, 'Internal Procedure for Test Plant
Configuration Control," Revision 0, and 00383-PO, 'Methods for the Execution
of Dimensional Measurements," Revision 0.

In Audit Report ARP 95-3, and earlier in the "PANTHERS-PCC Readiness
Assessment Report," GE-NE had identified some deficiencies related to test
procedure deviation, document control, and as-built drawing control practices.
As a result of GE-NE recommendations (1) a deviation log was filed in the DRF
to formally record test procedure deviations for PCC tests, and (2)
00006-QQ-92, and SIET Procedure 0002-QQ, were revised to include provisions
for the incorporation of deviations, and a deviation log, in the DRF to
reflect any modifications to Test Procedures that had been authorized by the
Experiment Manager.

During the inspection the team examined the following documents: PANTHERS-PC
Document Plan No. 00096ED91, Revision 7 (July 17, 1995), PANTHERS-PCC Drawing
No. 24.02.13, "PANTHERS-PCC: Drain Line,* Revision 2, PANTHERS-PCC Drawing No.
24.02.28, "PANTHERS-PCC: Vent Line,' Revision 3, and PANTHERS-IC Document Plan
No. 00398ED95, Revision 2 (July 17, 1995). Additionally, one inspector
selected a pressure tab elevation to be checked (the Delta-P tab for
measurements on the condensate drain tank, L-LO02). Measurements obtained in
the field by the team corroborated, within the specified tolerance, the
dimensions in the as-built drawing.

Based on the information above, including reviews of drawings in the master
vendor drawing file (not yet incorporated into the DRF), the team confirmed
that SIET had (1) identified and confirmed critical dimensions of PANTHERS-PCC
components during receipt inspections, (2) performed as-built dimension
measurements of PANTHERS-PCC components supplied by ANSALDO S.p.A. although
the process had not been formally proceduralized, i.e., SIET Procedures
0011-QQ and 00383-PO were initially issued In February and March 1995,
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respectively, and (3) completed as-built measurements of the PANTHERS-PCC test
facility.

Related to the final configuration of the PANTHERS-IC/PCCS DRF, the team
requested that, subsequent to the completion of all testing activities at
PANTHERS, all test plans, specifications, procedures, documents and drawings
be updated to incorporate all changes, deviations and/or test anomalies,
thereby establishing the final "as-tested* configurations of the test
facility.

3.5.. Corrective Actions

3.5.1 GIRAFFE

Requirements on the nonconformance control process are prescribed in Section
10, "Nonconformance Control and the (sic) Corrective Actionz," of Toshiba's
TOGElI1-TO1 (AS 50128-E), Revision 1, and in Section 7, 'Nonconformance
Control and Corrective Action," of Toshiba's AS-50092, Revision 1. Additional
requirements on nonconformance control are also found in Section 14, 'Test
Controls," of Toshiba's TOGEIlO-T07, Revision 2.

Section 14.3, *Test Nonconformances," TOGEIIO-07, states that any
nonconformance to a pretest control or test procedure shall be treated as a
nonconformance, and documented and reported for resolution prior to
continuation of the next phase of testing. Additionally, Section 14.4,
"Nonconformance Report and Corrective Actions," TOGE11O-07, specifies that the
nonconformance report (NCR) will include a description, evaluation of the
nonconformance and any required corrective actions. It also provides that
both the Toshiba and the GE-NE responsible engineers will review and approve
the NCR.

Based on a review of GIRAFFE HI and H2 test results, the team determined that
at least two deviations occurred during performance of these tests which
required a modification to the initial test condition in the GDCS pool and a
change to RPV bundle power. The team determined that NCRs were properly
issued, reviewed, and approved in accordance with procedural requirements.
The technical justifications for these deviations are being evaluated by the
NRC staff and are discussed in detail in Section 3.2.1 of this inspection
report.

The team reviewed findings, and associated corrective actions, related to
Corrective Action Request (CAR) No. 3 that had been generated during an audit
conducted by GE-NE in January, 1995 (Section 3.1.1, above), in order to
evaluate the effectiveness of the corrective action program at the GIRAFFE
test facility. The team verified that all recommended corrective actions
associated with this CAR, including confirmation that all personnel performing
vnrifications for the GIRAFFE Helium test program were trained to Procedure
TOGE11O-T09, "Verification Plan on the Design Documents of the TOGEIIO Test
Program,* had been effectively implemented by Toshiba. The team also
confirmed that documentation of this training was maintained in the GIRAFFE
design record file (ORF).
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Based on the results of these reviews, the team concluded that Toshiba was
implementing an appropriate nonconformance control and corrective action
program at the GIRAFFE test facility.

3.5.2 SIET PANTHERS

SIET's corrective action program is described in Section 16 of 00006-QQ-92.
The inspection team evaluated the pertinent portions of the Quality Nanual
which addressed nonconforming equipment and test samples, technical concerns,
and the corrective action processes. Additionally, SIET Procedures 00003-QQ,
"Instrument Control," and 00007-QQ, 'Procedure for Internal Audits,' were
examined to ascertain their adequacy in addressing-nonconformance issues
related to instrumentation and internal audit findings, respectively.

See Section 3.1.2, above, for a detailed discussion of SIET corrective actions
to the audit findings identified in GE-NE Audit Report No. ARP 95-3, OQuality
Assurance Audit of SBWR PANTHERS Test Program by Services & Projects Quality -
February 6-8, 1995," dated March 10, 1995.

Based on the results of these reviews, it was concluded that 00006-QQ-92
contains appropriate provisions for the identification and documentation of
conditions adverse to quality and for the initiation of corrective actions in
a timely manner.

3.6 guality Assurance Records

3.6.1 GIRAFFE

Requirements on the control of quality records at the GIRAFFE test facility
are prescribed in Section 11.0, "Retention of QA Documents," of Toshiba's
TOGE110-TOI (AS 50128-E), Revision 1, and in Section 8, "Control of Quality
Records," of Toshiba's AS-50092, Revision 1. Additional requirements on QA
records retention are also found in Section 12, "Record Retention," and in
Section 13, "quality Assurance Requirements,' of GE-NE's Document Number
25A5677, Revision 1, and in Section 6, 'Verification of Facility As-Built
Configuration,' and in Section 18, 'Record Retention,' of Toshiba's TOGEllO-
T07, Revision 2.

In order to evaluate the implementation of Toshiba's QA records control
process the team reviewed a selected sample of QA documents in the DRF
associated with HI and H2 tests. Reviews included test facility as-built
drawings, TP&P, instrument lists, calibration records, test data,
nonconformance item reports, audit reports, and personnel training and
qualification records. The team determined that these documents were easily
retrievable and were properly maintained and controlled.

Based on the results of these reviews, the team concluded that the QA records
control process was established and properly implemented for the GIRAFFE
Helium test program.
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3.6.2 SIET PANTHERS

Specific quality provisions applicable to the PANTHERS facility are identified
in SIET document SIET O0001-QQ (Quality Manual). Specifically, Section 12
requires that SIET 00002-QQ, "Procedures for Controlling Documents,* be used
for all document control activities.

SIET uses a comprehensive set of procedures to update, maintain, and control
activities associated with testing at the PANTHERS facility. Section 12 of
SIET O0001-QQ also lists types of controlled documents at SIET and states that
they are subject to a verification and issue procedure as described in SIET
O0002-QQ. SIET maintains documentation of all instructions, procedures, and

drawings associated with the PANTHERS facility, as well as changes thereto.

Based on this review, the team concluded that SIET has a program in place that
is effective in controlling and documenting instructions, procedures, and
drawings associated with SBWR testing activities at the PANTHERS facility.

3.7 &~±

3.7.1 GIRAFFE

The audit program requirements are prescribed in Section 12, *Internal Audit,*
of Toshiba's TOGE11O-TO1 (AS 50128-E), Revision 1, and in Section 9, 'Audit,'
of Toshiba's AS-50092, Revision 1.

The team reviewed the results of an internal audit of the GIRAFFE Helium test
program conducted in January 1995. The team also reviewed related internal
audit documentation including auditors' qualification and certification
records, audit checklist, audit report, audit findings and corrective actions.
The team verified that the audit was performed by appropriate trained QA
personnel not having direct responsibilities in the areas being audited. The
qualification and certification records for the lead auditor and his staff
were also examined arid the team found them satisfactory.

An audit was conducted on January 24, 1995, and covered the areas of
Engineering, Technical Office Drawings, Test Activities Plant (Plant Log and
Data Log), Instrumentation Laboratory, Training, Personnel Qualifications,
Document Control, and Instrumentation Control. The audit report, dated
February 3, 1995, identified non-conformances and discussed corrective actions
of personnel at the time of the audit Reports of each audit are issued to
the Managing Director of SIET, to the Nuclear Activities Director, and to the
managers of Engineering, Technical Office, and Instrumentation.

The team noted that no external supplier audits were performed by Toshiba
since facility instrumentation such as magnetic flow meters, pressure D/P
transmitters, and Helium gas flow meters were to be calibrated internally.
Issues related to calibration of this equipment are discussed in Section 3.3.1
above.

While-reviewing TOGE11O-TO1, the team noted one minor discrepancy in the
second paragraph on page 7. This paragraph did not state that audit results
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receive final approval from the Toshiba QA department senior manager. The
team discussed this discrepancy with Toshiba and GE-NE staff.

Based on the results of these reviews, the team concluded that Toshiba was
implementing an appropriate internal audit program at the GIRAFFE test
facility.

3.7.2 SIET PANTHERS

Section 17 of SIET 00001-QQ requires that periodic internal audits be
conducted by qualified Quality Office personnel in accordance with 00007-QQ,
"Procedures for Carrying Out Internal Audits on the Quality System." Section
17 also specifies that the Quality Office carry out periodic internal audits
to ensure that the practices in O0001-QQ and Quality Procedures are being
efficiently applied. Audit reports are ditributed to interested units and
the Managing Director.

SIET requires an annual plan for conducting internal audits at the PANTHERS
facility. Annual audits were conducted in 1992, 1993, 1994, and 1995 at
PANTHERS. The 1995 audit was conducted on January 24, 1995, and covered the
areas of Engineering, Technical Office Drawings, Test Activities Plant
(Plant Log and Data Log), Instrumentation Laboratory, Training, Personnel
Qualifications, Document Control, and Instrumentation Control. The audit
report, dat'.d February 3, 1195, identified non-conformances and discussed
corrective actions required by personnel at the time of the audit. Reports of
each audit are issued to the Managing Director of SIET, to the Nuclear
Activities Director, and to the managers of Engineering, Technical Office, and
Instrumentation. Overall, the team concluded that SIET was implementing an
appropriate Internal audit program for PANTHERS test activities.

However, based on conversations with GE-NE during the inspection, it appears
that GE-NE did not perform an audit of ANSALDO's facilities for placement on
their Approved Suppliers List to ensure that design and fabrication activities
related to the Passive Containment Cooling System (PCCS) and Isolation
Condenser (IC) heat exchangers (HX) had been adequately conducted under a
suitable QA program.

Since ANSALDO is one of the four parties involved in the PANTHERS technical
agreement with GE-NE, this issue is identified as Unresolved Item 95-02-01.
GE-NE is requested to provide appropriate Justification for not performing an
audit of ANSALDO as a supplier of safety-related equipment and services as
provided for in its QA program.

-16-
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4 PERSONNEL CONTACTED

Toshiba Nuclear Enaineering Laboratory - GIRAFFE

* Kenji Arai, Deputy Manager, Systems Analysis Group
" Selichi Yokobori, Senior Specialist, Core & Fuel Technology Group
* Kunimichi Watanabe, Chief Specialist, Quality Assurance Department
" Tomohisa Kurita, Engineer, Core & Fuel Technology Group
* Hirohlde Oikawa, Senior Specialist, Reactor Design Engineering

Department

Societa' Informazioni Esoperlenze Termoidrauliche (SIET) -PANTHERS

o Gustavo Cattadori, Head of Component Qualification Division
o Alberta Musa, Quality Assurance Manager
o Stefano Botti, Project Manager, IC-PCC
o Carlo Salomoni, Quality Assurance
o Paolo Masoni, Responsible Test Engineer. ENEA

GE Nuclear Energy

o Forrest Hatch, Manager, NSPD Quality
* Terry McIntyre, Project Manager, SBWR Test Ops
@ 0 Norman Barclay, Manager, Audit Programs
o Paul Btll1g, Senior Engineer
* Maryann Herzog, GIRAFFE Test Responsible Engineer
o Sergio Kanobelj, Liaison Engineer

Nuclear Reaulatorv Commission

0 o Richard P. McIntyre, Team Leader, Special Inspection Branch
0 0 Juan D. Peralta, Quality Assurance and Maintenance Branch
0 John A. Kudrick, Containment Systems and Severe Accident Branch (SCSB)
* Michael Snodderly, SCSB
0 Andrzej Drozd, SCSB
0 Alan E. Levin, Reactor Systems Branch
* Son Q. Ninh, Standardization Project Directorate (PDST)
0 James H. Wilson, POST

Ted FuJil, Interpreter (State Department)
* Kenjiro Ohkuwara, Interpreter (State Department)

* Attended the exit meeting at GIRAFFE on June 14, 1995
0 Attended the exit meeting at SZET on July 21, 1995
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GE Nuclear Energy

J. E. Quinn, Projects Manager General Electric Company
LMR and SBWR Programs 175 Curtner Avenue, MIC 165 San Jose, CA 95125-1014

408 925-1005 (phone) 408 925-3991 (facsimile)

October 31, 1995 MFN 252-95
Docket No. 52-004

Document Control Desk
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555-0001

Attention: R. M. Gallo, Chief
Special Inspection Branch
Division of Inspection and Support Programs
Office of Nuclear Reactor Regulation

SUBJECT: SBWR-NRC INSPECTION REPORT NO. 99900404/95-02
UNRESOLVED ITEM 99900404/95-02-01, dated September 25, 1995

REFERENCE: Letter from R. M. Gallo (NRC) to Mr. James E. Quinn (GE), NRC
Inspection Report No. 99900404/95-02

This letter addresses the NRC's unresolved item documented in the subject report. The
following is GE-NE's response to the subject unresolved item:

The control of GE-NE's International Technical Associates to the SBWR Program is
defined in NEDG- 13831, SBWR Design and Certification Program Quality Assurance
Plan. The following activities were conducted in order to assess the quality program of
Ansaldo and the acceptability of test hardware, Passive Containment Condenser /
Isolation Condenser (PCC/IC), supplied by Ansaldo Componenti (ACO) for the
PANTHERS Test Program:

1. A review (at Genoa, Italy) was performed of Ansaldo's QA Program as applied
to the SBWR Program on September 20-21, 1990.

2. GE-NE evaluated Ansaldo's QA Program and determined that it met those
portions of NQA-1/la, 1983 applicable to the SBWR Program. This was
documented on October 15, 1990

MFN 252-95



October 31, 1995
Page 2

3. A triennial review (at Genoa and Milan, Italy) of Ansaldo's QA Program was
performed September 27-28, 1993.

4. Ansaldo Nuclear Division audited ACO during the fabrication of the PCC/IC
units in November 1993.

5. San Jose engineers made six trips to ACO from April 1993 through September
1994 to plan, witness and inspect the fabrication of the PCC/IC units. This
included pre-test NDE of the tube-to-header welds on the IC unit during
September 1994.

6. Under the Four-Party agreement covering the PANTHERS test program, ENEL
funded and managed the manufacture of the PCC/IC units. ENEL conducted
two Surveillance's of ACO during the fabrication of the PCC/IC units.

7. ACO is an ASME N-Stamp holder and fabricated the units to the required
standards. After the completion of the PCC/IC units, ACO was successfully
resurveyed by the ASME in February 1995 for the renewal of their N-Stamp.

Based upon the above activities performed during the design and fabrication of the
PCC/IC units GE-NE believes there to be adequate control of the prototypical hardware
to assure the configuration of the units and the results of the PANTHERS test data.

This documentation is available at GE-NE for the NRC review and should allow the NRC
to close the subject unresolved item. If you have any questions regarding this matter
please call Paul Billig on (408) 925-1388 or John Torbeck on (408) 925-6101.

James E. Quinn, Projects Manager
LMR and SBWR Programs

cc: T. E. Quay (NRC) (1 paper copy plus E-Mail)
P. A. Boehnert (NRC/ACRS) (2 paper copies plus E-Mail)
I. Catton (ACRS) (1 paper copy plus E-Mail)
S. Q. Ninh (NRC) (2 paper copies plus E-Mail)
D. C. Scaletti (NRC) (1 paper copy plus E-Mail
J. H. Wilson (NRC) (1 paper copy plus E-Mail)



MFN 252-95

bcc: (E-Mail except as noted)
R. Asamoto
N. E. Barclay
J. A. Beard
P. F. Billig
R. H. Buchholz
T. Cook (DoE)
J. D. Duncan
P. C. Hecht
R. T. Fernandez (EPRI)
J. R. Fitch
F. E. Hatch
M. Herzog
J. E. Leatherman
T. J. Mulford (EPRI)
P. E. Novak
J. E. Quinn
F. A. Ross (DoE)
B. Shiralkar
R. Srinivasan (EPRI)
J. E. Torbeck
GE Master File M/C 747
SBWR Project File

(2 paper copies plus E-Mail)

(1 paper copy plus E-Mail)

(2 paper copies plus E-Mail)

(I paper copy plus E-Mail)
(1 paper copy plus E-Mail)

(1 paper copy plus E-Mail)
(1 paper copy plus E-Mail)
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ro AUNITED STATES

0NUCLEAR REGULATORY COMMISSION
WASHINGTON, D.C. 20855-0001

Decenber 14, 1995

Mr. James E. Quinn, Projects Manager
LMR and-SBWR Programs
GE Nuclear Energy
175 Curtner Avenue, M/C 165
San Jose, CA 95125

SUBJECT: GE NUCLEAR ENERGY RESPONSE TO UNRESOLVED ITEM - NRC INSPECTION
NO. 99900403/95-02

Dear Mr. Quinn:

Thank you for your letter dated October 31, 1995, in response to our letter to
you dated September 25, 1995, concerning the Unresolved Item identified during
the SBWR quality assurance program implementation inspection at the Societa'
Informazioni Esperienze Termoidrauliche (SIET) PANTHERS test facility in
Piacenza, Italy in July 1995. We have reviewed your reply and found it
responsive to the concerns raised in the Unresolved Item.

We will review the implementation of the actions you described in the response
letter during a future inspection to determine that full compliance has been
achieved.

Sincerely,

Robert M. Gallo, Chief
Special Inspection Branch
Division of Reactor Inspection

and Support Programs
Office of Nuclear Reactor Regulation

Docket Nos. 52-004 and 99900403

cc: See attached list



GE Nuclear Energy

J. E. Ounn. PoJecs Manager General Electri ..
LMR and SBWR ProgrwnW 175 CurtnerAvenue. M,/C 165 San Jose. CA 95125.1014

408 925-1005 (phone) 408 92-.3991 (tacsimile)

March 4, 1996 MFN 034-96

Docket 52-004

Document Control Desk
U. S. Nuclear Rcgulatory Commission
Washington DC 20555

Attention: Theodore R. Quay, Director
Standardization Project Directorate

Subject: SBWR - Redirecting Focus

GE Nuclear Energy is redirecting the focus of its Simplified Boiling Water Reactor (SBWR)
programs from plants of the 670 Mwe size to plants of 1,000 MWe or larger. Consequently, GE
will be substantially reducing the level of activity on the current 670 Mwe plant Technology
Phase, which has been the focus of GE's SBWR efforts with the NRC over the past 20 months.
However, GE wishes to complete key ongoing test and analysis activities to make this data
available for other applications of this technology.

In line with redirecting the SBWR focus, GE would like to review with NRC the orderly closure
of open NRC activities for the 670 Mwe plant. The Attachment to this letter presents our listing
of the open activities and our desired closure objective, output, and schedule. We look forward
to discussing the efficient close out of the open items in the manner which can provide the best
results for both the NRC and GE.

Sincerely,

James E. Quinn

Attachment SBWR Project Redirection - NRC Activity Closure Plan

cc: P.A. Boehnert (NRC/ACRS) (2 paper copies w/att. plus E-Mail w/att.)
I. Catton (ACRS) (1 paper copy w/att. plus E-Mail w/att.)
S. Q. Ninh (NRC) (1 paper copy plus E-Mail w/att.)
D. C. Scaletti (NRC) (1 paper copy w/att. plus E-Mail w/att.)

U
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Attachment to MFN 034-96

SBWR Project Redirection - NRC Activity Closure Plan

~~4T

Opened NRC ACTIVITY NRC OBJECTIVE NEXT OUTPUT SCHEDULE
FOR NEXT

OUTPUT
Review of TAPD Rev C Agree Testing and Analysis FSER 5115/96
submitted 8128196 Program Document Is complete &

resolves prior Issues

Review of Scaling Report Agree that the methodology used Written status report 3115196
Rev I submitted 101t3195 to scale the tests is correct & of preliminary

complete & resolves prior Issues review

Testing Data Reports Agree that the required Written letter of <6115196
MFNs 057-95, 058-95, 075-95, parameters are properly & concurrence
086-95, 109-95,121-95,167- completely included
95, 194-95, 245-95, 246-95,
273-95, 274-95, 025-96, 024-
96,018-96,005-96, 004-96
GIR He FINAL DTR 4126196
GIR SIT FINAL DTR 5117196
PANDA FINAL DTR 5124196
PANTHERS IC TR 3112196
PANDA/ Confirm that Testing was done in Written report of 4115196
ANSALDO QA accordance with procedures and auditlfindings
NRC Inspection 315-8196 & meets NQAI
3111196
Test Analyses Closing status Written summary of 3115196
MFNs 119-94, 270-95, 261-95, status at point of
193-95, 185-95,178-95, 161- "stop work"
95, 159-95, 098-95, 097-95,
006-96. L

I
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GE Nuclear Energy

MFN 034-96

bcc: (E-Mail wlatt. except as noted)
J. A. Bward
R. H. Buchholz
T. Cook (Do]
R. T. Fernandez (EP]
J. N. Fox
P. C. Hecht
M. Herzog
J. E. Leatherman
J. E. Quinn
T. J. Mulford (EP]
F. A. Ross (Do]
B. Shiralkar
R. Srinivasan (EP]
J. E. Torbeck
GE Master File
SBWR Project File

E) (2 paper copies w/att. plus E-Mail w/art.)

E1)E)
(2 paper copies w/att. plus E-Mail w/att.)

RI)

(1 paper copy w/att. plus E-Mail wlatt.)
(1 paper copy w/att. plus E-Mail w/att.)
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GE Nuclear Energy

MFN 034-96

tac: [E-Mail]

E Lumini 8-011-39-10-655-8279
S Spoelstra 8-011-31-22-456-3912
V Cavicch-ia 8-011-39-68-509-8601
J1 Pena 8-011-34-1-347-4215
K Maubach 8-011-49-721-987-7257
C Witteman 8-011-31-48-841-2128
A Zimmermann 8-011-49-406-396-3661
J Yamashita 8-011-81-29-423-6750
W van der Mheen 8-011-31-26-351-8092
A van Dijk 8-011-31-20-580-7041
G Yadigaroglu 8-01141-1-632-11.66
K Petersen 8-01149-201-122-4092
H Tonegawa 8-011-81-33-597-2227
F Kienle 8-01149-69-630-4420
P Masoni 8-011-39-51-609-8639
W Mizumachi 8-011-81-33-597-2227
G Varadi 8-011-41-5-698-2327
R Tavoni 8-011-39-51-609-8688

H Blaesig (site) 52700
J Faig (site) 52700
A Toba (site) 52700



GE Nuclear Energy

J. E. Quinn Prorect Man.gee Gen.ral Electic Company
LMR and SBWR Progma" 175 Cuwtner Avenue, MC 165 Son Jose, CA 95125-1014

408 925 =05 (phone) 408 925-3991 (facsimile)

March 14, 1996 MFN 037-96
Docket 52-004

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

Attention: Paul Boehnert
ACRS Staff

Subject: SBWR - ACIRS, Redirecting Focus

Reference: I. Letter MFN 034-96, J. E. Quinn (GE) to T. R. Quay (NRC), SBWR -
Redirecting Focus, dated March 4, 1996.

As discussed in the Reference 1 letter, GE Nuclear Energy is redirecting the focus of its
Simplified Boiling Water Reactor (SBWVR) programs from plants of the 670 MWe size to plants
of 1,000 MWe or larger. Consequently, GE will be substantially reducing the level of activity on
the NRC/ACRS effort as it applies to the 670 MWe plant. However, GE would like to complete
key open items.

Specifically, GE would like to receive w,.ritten ACRS agreement that the TAPD Revision C
document submitted August 28, 1995, is complete and resolves the prior ACRS issues, and that
ACRS agrees that the methodology used to scale the tests as presented in the Scaling Report
Revision I submitted October 13, 1995, is correct and complete and resolves the prior ACRS
issues.

We would then like to cease ACRS activities on the 670 Mwe SBWR. We believe that ACRS
could complete the work and issue the written communications by May 15, 1995. We look
forward to discussing this letter with you at your earliest convience.

Sincerely,

J es~ E. Quinn

cc: T. R. Quay (NRC) (1 paper copy plus E-Mail)
I. Catton (ACRS) (1 paper copy plus E-Mail)
S. Q. Ninh (NRC) (1 paper copy plus E-Mail)
D. C. Scaletti (NRC) (1 paper copy plus E-Mail)
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'• GE Nuclear Energy

MFN 037-96

bcc: (E-Mail except as noted)
J. G. M. Andersen
J. A. Beard
R. H. Buc-hbolz
S. P. Congdon
J. N. Fox
P. C. Hecht
M. Herzog
3. E. Leatherman
J. E. Quinn
J. R. Rash
R. J. Reda
B. Shiralkar
G. L.Sozzi
J. E. Torbeck
GE Master File
SBWR Project File

(1 paper copy plus E-Mail)
(I paper copy plus E-Mail)



A A UNITED STATES
0. NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20555-0001

0April 12, 1996

Mr. James E. Quinn, Projects Manager
LMR and SBWR Programs
GE Nuclear Energy
175 Curtner Avenue, M/C 165
San Jose, California 95125

SUBJECT: STATUS OF THE SIMPLIFIED BOILING WATER REACTOR (SBWR) TEST PROGRAMS

AND TRACG REVIEW

Dear Mr. Quinn:

In your letter dated March 4, 1996, you indicated that GE was redirecting the
focus of its SBWR programs from plants of the 670 MWe to plants of 1,000 MWe
or larger. In line with redirecting the SBWR focus, you provided the staff
with the proposed schedule for the Nuclear Regulatory Commission (NRC) to
review the TAPO Revision C, Scaling Report Revision 1, test reports, test
analyses, and to issue the PANDA QA audit report. Specifically, you asked the
staff to proceed with the orderly closure of these activities. Following the
receipt of your March 4 letter, the staff met with you and conducted a number
of conference calls with the intention of understanding GE's closure objec-
tives and the products GE wished to receive from the staff closure activities.

In your letter dated March 13, 1996, you indicated that GE was substantially
reducing the level of activity on the TRACG effort as it applies to the
670 MWe plant. Specifically, you requested that the staff stop work on the
review of the TRACG application Licensing Topical Report (LTR) NEDE-32178 and
provide a summary of the review of this document. With regard to the TRACG
Qualification LTR NEDE-32177, you asked the staff for a written feedback on GE
responses to the request for additional information (RAIs) and then to stop
work on review of this document. With regard to the TRACG Model LTR
NEDE-32176 you requested the staff to issue a letter of acceptability of this
report by April 12, 1996, a draft safety evaluation report (DSER) by June 12,
1996, and a final safety evaluation report (FSER) by October 1996.

GE's request for orderly closure of the SBWR programs will result in the
closure activities competing for resources with other high priority activities
such as operating reactor issues. Consequently, the staff can not accelerate
the schedule for closeout of open SBWR activities as you requested. The
staff, however, developed the following schedule.

SBWR TESTING PROGRAM:

1. The staff will issue its safety evaluation report (SER) on TAPD Revision C
by May 15, 1996. This report will describe events since the original
submission of TAPD Revision A, the status of the staff's review of the
testing performance and it will characterize the staff's opinion of the
quality of the test program.



Mr. James E. Quinn -2 - April 12, 1996

2. The staff will provide the status of its review of the scaling report -
what has been reviewed, what remains to be reviewed and comments relevant
to these two areas by about May 17, 1996.

3. The staff will issue its report concerning the PANDA QA audit and the
Ansaldo QA discussions by about April 30, 1996.

4. Per GE's request, with the exception of the review of the PANTHERS PCC
data which will be completed and issued by April 22, 1996, the staff will
not perform a detailed review of test reports and test analyses. The
evaluation of the GIRAFFE (He and SIT) and Panda data will be llmited to
the QA program, the test procedures, the test objectives and the accept-
ability of the test data for purposes of licensing review. If GE meets
the scheduled date for the submission of the final data report (DTR) for
GIRAFFE He (April 26, 1996), the staff review will be issued by about
May 25, 1996. Similarly, for a PANTHERS IC DTR delivered on April 15,
1996, the staff review will be issued around May 15, 1996, and for both
GIRAFFE SIT and PANDA DTRs delivered on June 4, 1996, the staff review
will be issued by mid-July 1996.

SBWR TRACG

1. The staff will prepare a written status of the review of the TRACG
Application LTR by about May 31, 1996.

2. The staff will provide a written status on its review of GE responses to
the staff's RAIs of the TRACG Qualification LTR and a summary of the
status of the review of this report by about May 31, 1996.

3. The staff will issue a letter of acceptability of'the TRACG Model LTR by
May 15, 1996. However to proceed beyond this will require completed
reviews of all the test data referred to in Item 4 above. Therefore, the
staff does not plan to issue a DSER or FSER for the TRACG Model LTR at
this time.

If you have any questions regarding this matter, please contact Son Ninh at
(301) 415-1125 or Donald McPherson at (301) 415-1246.

Sincerely,

Division of Reactor Program Management

Office of Nuclear Reactor Regulation

Docket No. 50-004

cc: See next page



Mr. James E. Quinn
GE Nuclear Energy

Docket No. 52-004

cc: Mr. Rob Wallace
GE Nuclear Energy
1299 Pennsylvania Avenue, N.W.
Suite 1100
Washington, DC 20004

Director, Criteria & Standards Division
Office of Radiation Programs
U.S. Environmental Protection Agency
401 M Street, S.W.
Washington, DC 20460

Mr. Brian McIntyre
Westinghouse Electric Corporation
Energy Systems Business Unit
Box 355
Pittsburgh, PA 15222

Mr. Sterling Franks
U.S. Department of Energy
NE-42
Washington, DC 20585

Mr. John E. Leatherman, Manager
SBWR Design Certification
GE Nuclear Energy
175 Curtner Avenue, MC-781
San Jose, CA 95125

Mr. Steven A. Hucik
GE Nuclear Energy
175 Curtner Avenue, MC-780
San Jose, CA 95125

Mr. Frank A. Ross
Program Manager, ALWR
Office of LWR Safety & Technology
U.S. Department of Energy
NE-42
19901 Germantown Road
Germantown, MO 20874

Mr. Tom J. Mulford, Manager
SBWR Design Certification
Electric Power Research Institute
3412 Hillview Avenue
Palo Alto,'CA 94304-1395



UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20855-4001

April 29, 1996

Mr. James E. Quinn, Projects Manager
LMR and SBWR Programs
GE Nuclear Energy
175 Curtner Avenue, M/C 165
San Jose, California 95125

SUBJECT: STAFF EVALUATION OF GE'S PANTHERS-PCC TESTS

Dear Mr. Quinn:

In response to your letter dated March 4, 1996, the staff has performed
evaluation of the GE's PANTHERS-PCC tests. The staff determined that data
from PANTHERS-PCC tests are of good quality and acceptable as a basis for the
qualification of the global passive containment cooling system (PCCS) perfor-
mance. However, the staff has identified a number of concerns regarding the
applicability of the data to evaluate local parameters of the PCC heat
exchanger. Enclosed is the staff's detailed discussion of the test data,
including a summary of specific findings and observations.

You are requested to review the enclosure of this letter to determine if it
contains any GE proprietary infon,iation. Please respond to this request
within 30 days of the date of this letter in order that the staff makes this
information available to the public.

If you have any questions regarding this matter, please contact Son Ninh at
(301) 415-1125 or Andrzej Drozd at (301) 415-1246.

Sincerely,

Theodore R. Quay, Director
Standardization Project Directorate
Division of Reactor Program Management
Office of Nuclear Reactor Regulation

Docket No. 52-004

Enclosure: As stated



Mr. James E. Quinn
GE Nuclear Energy

cc: Mr. John E. Leatherman, Manager
SBWR Design Certification
GE Nuclear Energy
175 Curtner Avenue, MC-781
San Jose, CA 95125

Docket No. 52-004

Mr. Rob Wallace
GE Nuclear Energy
1299 Pennsylvania Avenue, N.W.
Suite 1100
Washington, DC 20004

Mr. Steven A. Hucik
GE Nuclear Energy
175 Curtner Avenue, MC-780
San Jose, CA 95125

Enclosure to be distributed to the following addressees after the result of the
proprietary evaluation is received from Simplified Boiling Water Reactor:

Mr. Brian McIntyre
Westinghouse Electric Corporation
Energy Systems Business Unit
Box 355
Pittsburgh, PA 15222

Director, Criteria & Standards Division
Office of Radiation Programs
U.S. Environmental Protection Agency
401 M Street, S.W.
Washington, DC 20460

Mr. Tom J. Mulford, Manager
SBWR Design Certification
Electric Power Research Institute
3412 Hillview Avenue
Palo Alto, CA 94304-1395

Mr. Sterling Franks
U.S. Department of Energy
NE-42
Washington, DC 20585

Mr. Frank A. Ross
Program Manager, ALWR
Office of LWR Safety & Technology
U.S. Department of Energy
NE-42
19901 Germantown Road
Germantown, MD 20874



EVALUATION OF THE SBWRIPANTHERS-PCC TESTS

1.0 INTRODUCTION

The PANTHERS-PCC tests were conducted to assess the performance of the Passive
Containment Cooling System (PCC) of the General Electric (GE) Simplified
Boiling Water Reactor (SBWR). The specific objectives of the tests were to
demonstrate that the prototype PCC heat exchangers are capable of rejecting
design heat loads, to provide a sufficient database to determine the adequacy
of TRACG for predicting steady heat rejection of the PCC heat exchangers, and
to determine the effects of non-condensible buildup in the heat exchangers
(Ref. 1).

The staff conducted an evaluation of the PANTHERS test data. The review
focused on the quality of the data acquisition system, adequacy of the test
matrix, the applicability of the data to TRACG validation, and on understand-
ing PCC performance. A considerable portion of the staff's efforts consisted
of reducing the PANTHERS electronic data files supplied by GE into a format
readable by the in-house plotting/analysis software. The result of this
effort is a large electronic database of "reduced" files. The data in these
files are readily accessible for engineering analysis.

2.0 DATA ACOUISITION SYSTEM AND DATA REDUCTION

2.1 Data Acouisition System

The system consisted of instrumentation to measure pressure, differential
pressure, temperature, level, and flow rate. The staff evaluated the PANTHERS
data acquisition system and determined that there were no failures of critical
thermal hydraulic instruments, -that the data arc of good quality, and that the
measurements are sufficient for performing global mass and energy balances
(Ref. 2).

The staff concluded, however, that some limitations of the PANTHERS-PCC
instrumentation may affect the evaluation of certain system parameters. One
of such limitations is the lack of centerline gastemperature measurements in
the HX tubes, an omission which makes it. necessaryUto approximate this
temperature when calculating global or local heat, transfer coefficients.
Additionally,, the'instrumentation is insufficient to determine local parame-
ters such as flow distribution between the heat exchanger (HX) units, and the
flow distribution between individual tubes. "Finally, as a result of inaccu-
rate tube wail'temperature measurements, the instrumentation is insufficient
to determine the heat-flux distribution ont:he.inner and outer tube walls.
Tube wall temperature measurements are discussed further in Section 4.2.

2.2 Dataeuction .-.

The computer data files, as received from GE were inconsistent in format,
contained non-standard delimiting characters between data entries, and used
alphanumeric characters to identify failed instruments. The staff undertook
an extensive effort to remove this extraneous information and reduce the data

. , , . .



files into a readable form. The reduced data files are readable by the in-
house utility program (COLBIG) that extracts user specified data from the
reduced file and generates ai output file with data arranged in a format
readable by standard plotting/analysis software. The staff used the XMGR
plotting software and the Sun SPARC workstations for visualization and
evaluation of the data.

The COLBIG program, PANTHERS data files, and the reduced files have been
archived on tape and are maintained by the staff. "Readme" files contained on
these tapes explain the format and naming of the data files and use of the
COLBIG program. Further explanation of the codes used for instrument identi-
fication in the non-reduced files and of the file naming conventions for these
files is given in Ref. 3.

3.0 TEST MATRIX

Two categories of PANTHERS-PCC tests were conducted:

1.
2.

Steady state tests with steam and steam/air mixtures
Transient tests with the vent line closed and with various mix-
tures of air and helium to study the effect of non-condensible
buildup on heat rejection, and simulated loss-of-coolant-accident
(LOCA) blowdown tests

A complete matrix of the PANTHERS-PCC tests is given in Ref. 1. The matrix of
tests evaluated by the staff is shown in Table 1.

Based on expected operating conditions of the system as described in the GE
SBWR Standard Safety Analysis Report (Ref. 4), the staff finds that the
PANTHERS-PCC test matrix is well conceived and covers an adequate range of
boundary conditions to assess PCC performance. However, there were very few
tests run at low pressure compared to the number of tests run at intermediate
and high pressure conditions of 330 to 600 kPa (47.8 to 95.7 psia). Whether
or not this lack of low pressure data is significant should be determined in
the evaluation of the validation of TRACG.

4.0 UNDERSTANDING OF PCC PERFORMANCE

The PANTHERS data allow two global parameters - the total condensation rate
and overall HX efficiency - to bedetermined as a function of the inlet
steap-/air flow and condensate flow. However, the staff believes that acquir-
ing a good understanding of local parameters constitutes an equally important
aspect of the PCC performance evaluation. The knowledge of local parameters
is particularly important for the validation, of the TRACG code.

In order to get better understandlng of'the system performance and the
behavior of local parameters, system pressures, tube wall temperatures,
average heat transfer.coefficients,' and steam pass-through to the vent line
were examined '"

• . .. •
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4.1 System Pressure Profiles

System pressure at the selected locations were generated for steady state
tests TOZ 3, T38 1, T41 1, T09 10, and T18 2, and are depicted in Figures 1-5.
The instrument i'entifiEation Eodes (e.g. Y4002) are shown on the horizontal
axis. The pressure shown for each location in the system was calculated by
adding all the static pressure measurements taken at that location and
dividing by the total number of measurements to obtain an arithmetic average
pressure. The bold error bars represent the total instrument uncertainty
(instrument, data-acquisition system, and mounting elevation inaccuracy),
while the thin lines bars represent the minimum and maximum values measured by
that particular instrument (Ref. 3).

As can be seen on all of the pressure plots, the pressure difference (DP)
between the inlet and outlet of each heat exchanger is essentially zero. This
small DP corresponds to the expected system operation during long-term PCC
operation, when the DP across the heat exchangers is expected to be small
relative to the system DP. The profiles also show that the upper and lower
header pressures-for HX module I are consistently higher than those for HX
module 2. While these differences are relatively small (i.e., approximately
8% of the nominal pressure drop of 10.3 kPa, or 1.5 psid, across the system,
taking into account uncertainty), they do indicate a degree of imbalance in
the test system. Such imbalance may be due to manufacturing tolerances or the
fact that module I was the more highly instrumented than module 2.

Except for the T38 1 test, there is a pressure increase between the upstream
and downstream steim/air steam inlet locations (instruments P4001 and P4002).
A possible cause for this pressure increase can be associated with the
injection of the cold liquid water into the flow of superheated steam.

Although the uncertainty and range of measurements for a given location are
large, nominal pressure values can be used to characterize the system DP.
Using readings taken at the downstream steam inlet (P4002) to the vent tank
discharge line (PT001), the system DP for steady state tests T41 1, T09 10,
and T38 1 is between 2.75 and 5.17 kPa (0.4 and 0.75 psid). For-this mode of
operatt*n, the expected pressure drop across the actual system is designed to
be less than that required to clear the first main LOCA vent (approximately
17.1 kPa or 2.48 psid) (Ref. 5), and less than the submergence pressure of the
PCC vents (assuming most non-condensibles have been purged from the drywell).
These observations indicate that nominal test system DPs are representative of
those expected during actual system operation.

The apparent pressure recovery from the vent line (P6001) to the vent tank
(PI001) evident in all of the staff generated profiles is not seen in the GE
pressure profile of test 23 05, as depicted in Figure 6. Differences in the
profiles can be explained pirtlally by GE use of differential pressure
measurements rather than absolute pressure measurements used by the staff.
The available test facility drawings indicate that the submergence of static
pressure instrument PIOON below the elevation of instrument P6001 would not
account fully for the pressure increase evident in the staff's plots. It is
possible that the apparent pressure recovery is due to the large uncertainty
in the data, or, since the trend is evident in all of the plots, an inherent

. . .•. • -'•.



-F *

-4-

-bias in the pressure instrument. Therefore, while the cause of the static
pressure increase is not readily identifiable, the measurements are within the
uncertainty range.

In summary, the staff finds that the inlet pressure and DP across the system
bound the conditions and modes of operation expected for the PCC. However,
the large uncertainty in the static pressure measurements should be considered
when interpreting the data, especially when characterizing pressure conditions
at given locations in the test facility. Additionally, because of the smaller
scatter of measurements, static pressure instrument P4002 seems to be more
appropriate for characterizing the test facility inlet pressure.

4.2 Tube Wall Temperature Profiles

Plots of HX Module 1 inner and outer tube wall temperature at various eleva-
tions were generated for tests T41 1, T09 10, T49 1, T51, T53, T76, and T78,
and are shown in Figures 7-18. Four tubel in HX Rodule 1 were instrumented
with thermocouples on the inner and outer walls. The staff examined profiles
along tubes Al and Q5. The position of the tubes are given in Ref. 6. The
increasing numbers on the horizontal axis on the plots correspond to travers-
ing the tube from top to bottom. To obtain the arithmetic average temperature
shown on the plot, the measurement for each tube elevation was calculated by
adding all of the thermocouple readings for that location over the duration of
the test and dividing by the total number of readings. The error bars shown
represent the total instrument inaccuracy (instrument and data acquisition
system, Ref. 3).

The plots of all the steady state tests examined (T41 1, T09 10, and T49 1)
are shown in Figures 7-12. The observed trend is that the ifilet temperatures
are lower than the outlet temperatures. Intuitively, one would expect a
profile which exhibited higher temperatures at the tube inlet followed by a
gradual temperature decrease and flattening of the curve at lower tube
elevations as the condensate film thickens. If the data are assumed to be at
the extreme of-the error bars, the profiles flatten but still do not exhibit
the expected behavior. These trends suggest that the tubes were insufficient-
ly instrumented to resolve the temperature profile along the inner wall, what
limits the ability to adequately characterize local heat transfer rate.

Tube profiles-from tests-with steam/air mixtures and the vent line closed
(TS1 and T53) .are given in Figures 13-15 and show a pronounced temperature
drop below'the. tube centerl ine. 'This behavior is reasonable, and most likely
*duetothe degradationhof-heat transfer in the lower tube elevations because
of~air buildup. The test cases'shown in Figures 16-18 were run with helium

-.,and air/helium mixtures (T7.6 and T78) and exhibit the counter-intuitive.,temperature behavior-similar-to that-seen in the steady state tests. Differ-
.. ences' in' the profiles between"cases~with and without helium suggest the

migration.of the lighter-than-steam helium along the length of the tube or the
"'displacement of .irý from.the, lower' tube elevations due to the presence of

helium'. :Eithe'r:.f these processes would tend to lessen the effect due to air
only and fflatten*.the prof.ile.,. j

*t - . '-. /
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The staff has detected heat balance.errors and have also questioned the
sufficiency of the data for addressing local heattransfer behavior (Refs. 2
and 7). Ongoing staff analyses of the PANTHERS data using the CONTAIN code
have led to the conclusion that the facility instrumentation accuracy is
sufficient for determining PCC unit global heat rejection rates, but that it
lacks the accuracy necessaryfor validating local heat transfer coefficients.

On the basis of the behavior of the wall temperature along the length of the
HX tubes, the data are insufficient for calculating local heat transfer rates.
However, this does not invalidate use of the test data for globally verifying
system heat flux from knowledge of steam and condensate flow measurements.

4.3 Heat Transfer Coefficients

To investigate the heat transfer phenomena further, the staff calculated
average heat transfer coefficients from the PANTHERS data using the simplified
model shown in Figure 19. The staff modified and used the computer program
"PANTHERS" developed by INEL (Ref. 2).

The heat flux from the tubes inside to the PCC pool is represented by the
product of an overall heat transfer coefficient H o,, and the temperature
difference between the inner tube gas and the pooe. The model considers the
steady-state conditions, as indicated in Figure 19. The total thermal
resistance (l/HTtaI) consists of three thermal resistances in series (charac-
terized by insiYe and outside film coefficients and the conductivity across
the tube wall), as shown in Figure 20. Using the heat flux terms in Figure
19, the tube-side heat transfer coefficient can be expressed as a function of
system physical parameters and measured temperatures (except for the gas
temperature T., which was not measured), as indicated in the bottom equation
in Figure 20.

Figures 21 through 27 show the measured temperatures that were used in the
heat transfer calculations. Comparison of temperatures for two different
tubes indicates that there is no significant variation among the tubes. The
introduction of non-condensibles shows a transient tube wall temperature
response, as seen in Figures 25, 26, and 27. Figure 25, in particular,
clearly shows a time-dependent tube wall temperature response. The first area
to respond to the effect of air 1n the inlet steam is near the bottom of the
tube. Both the tube wall temperature and the temperature across the tube wall
show the start of a drop at about 12.7 hours. As time goes on, increasingly
higher elevations up the tube show similar temperature responses. One
possible explanation for this is that a condensate film initially forms near
the bottom of the tube and grows upward with time.

Because the gas temperature i'nthe tubes was not measured in the tests, the
sensitivity of the heat transfer.coefficient to the gas temperature was
studied. Figures 28 through32.showthe'calculated heat transfer coefficients
for the same series of-tests. In each of these figures three types of
coefficients are plotted: overall (Ht0•).inside (Hr,,), and outside

. The straight-line curves are inear*fit representations of the time
dependent curves..JIneach.,figure there are two curves shown for the overall

-. '
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and'inside heat, transfer coefficients. Curves labeled (T ) correspond to
the approximation that the gas temperature T, at any elevaion inside the tube
is ,the saturation temoerature at that elevation. The saturation temperature
was estimated from the measured values of pressure. Another approximation
would be to assume that T3 is the same as the steam inlet temperature (T,. In)
near the top of the tube.

Other approximations to the gas temperature in the tube could also be made
(such as the average of the top and bottom header gas temperature measure-
ments). Figure 28 shows estimated heat transfer coefficients for the case of
superheated steam. Here, the difference between the Tt and T t ., approxima-
tions is large (a factor of -3.0 for H, and a factor o'F -1.B-for HTO,,).
However, because the use of T clearly is not a good approximation wi
respect to superheated steam,-te large difference is understandable. In the
case of saturated steam (Figure 29), however, the use of either T., or Taf .
is a reasonable approximation. As would be expected, the difference between
the two approximations is less pronounced (a factor of -I.1 for H and a
factor of -1.05 for HT t 0). Figures 31 and 32 illustrate the effct of non-
condensibles on the hecat transfer coefficients. For the cases of both air and
air/helium mixtures, the heat transfer coefficients undergo a transient before
dropping to a lower steady state value.

However, as determined by staff investigations of tube wall temperature
profiles, the inner and outer tube wall temperature measurements are inade-
quate for determining local heat transfer rates. The staff recognizes that GE
does not intend to use the PANTHERS data to develop basic correlations, but
will use it to choose between available correlations (Ref. 8). The importance
of the data for the validation of basic correlations should be determined in
the evaluation of the validation of TRACG.

4.4 Steam Pass-Through to SuRpression Pool

The steam energy passed through to the vent line was calculated for tests
T02 3 and T09 10. This is energy of the steam which was not condensed could
be Tassed through to the suppression pool, resulting in suppression pool heat-
up. For their respective flow rates and inlet pressures, tests T02 3 and
T09 10 have the highest efficiency (i.e. lowest air content) and therefore
represent a best-case scenario for the percentage of steam pass-through. Note
that both tests' are. representative of steam/non-condensible mixtures expected
to result from a main steamline break (Table A.3-4, Ref. 1).

Average flow and, energy values were taken from the data files to calculate the
total air/liquid/steam. energy entering the PCC (on a per second basis) and the
total energy flowing through thl vent line (steam/air). The results are shown
in Table 2..-.As'anindependent.checkof the data files, these energies also
were"calculated' by determining the enthalpy at the reported temperatures and
pressures, assuming saturated steam,,and air as an ideal gas, and using
.reported flow'values. 'Agreement between the values was good.

'Note from Table 2 that the.totil steam-energy in the vent line is approximate-
ly,16%' for, both tests :,Lower;efficiency tests would have higher percentages

, Io . ,,, ' . . . • .• , . V,
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corresponding to more steam being passed through to the vent line. This
suggests that although the heat PCC exchangers are rejecting the required
design heat load under prototypical PCC operating conditions, a considerable
percentage of the energy entering the system may be passed through to the
suppression pool, possibly resulting in suppression pool heat-up. At a
meeting between the NRC and GE (Ref. 8), GE indicated that almost complete
condensation is expected after 1 hour following a LOCA and, as confirmed by
the PANDA tests, non-condensible concentrations are expected to be low during
long-term operation.

The implications of the steam pass-through to the suppression pool should be
determined in the review of TRACG predictions of the PCCS performance.

4.5 System-Temperature Profiles

The average temperature versus location in the system was calculated from the
data for tests T41 1, T09 10, and T18 2, with the results shown in Figure 33.
For each location,-the plitted temper-ature is an arithmetic average of all the
measurements at that location during the test duration. The thermocouple
numbers are shown on the horizontal axis below the location name.

As seen in Figure 33, there is a minor temperature increase from the upstream
Inlet point to the downstream inlet point. While for two of the tests this
increase is within the measurement uncertainty, the trend amongst all the
tests shown suggests either an inherent bias in the temperature instruments or
mixing/evaporation of the desuperheating water between the upstream and
downstream taps.- For all tests, there is a marked temperature decrease
between the downstream inlet point and the junction where the flow divides to
enter the separate HX modules. From this point on, the profiles exhibit
reasonable behavior and are essentially flat or show a slight decrease in
temperature. - .

The-staff calculated the degree~of superheat for all locations shown on the
Splotby .determining the-saturation temperature from knowledge of the average
.steam partial pressure.at a'location. For all tests shown, the steam is

:-superheated by approximately.8 C (15*F) at the two upstream inlet points, but
As:satvrated at the upper headers of the HXs and through the rest of the
-system downitream of-the upper headers. The degree of superheat present in
the tests •agrees with the vaTue of less than 10"C (186F) given in Tables
A.3-2a,b of Ref. 1 for tests run at saturated steam conditions. Figure 34
shows ,a plot of superheat vs• location for test T09_10.

On..the basis of the observed temperature profiles through the system, no
unusual, temperature behavior has been detected in the system and the steam
superheat conditions are as stated in the test program description. For
saturatedsteam 'tests, there is some superheat at the first two measurement
points in the system, but the steam is saturated at the locations of the upper
headers:and beyond...
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5.0 APPLICABILITY TO TRACG VALIDATION

In Table'5.2-2a of the GE.Test Analysis and Program Description, the following
parameters are listed as necessary for TRACG qualification:

* Mass flow into the PCC
* Condensation on PCC primary side condensation
* PCC secondary heat transfer
* Parallel PCC modules unit effects

Lack of accurate tube wall temperature measurements makes it difficult to
calculate accurately local heat fluxes, and thereby severely limits the
ability to qualify TRACG in the areas of primary side condensation and
secondary heat transfer. The applicability of the data to code validation
efforts is appropriate only if the data were used in conjunction with some
other previously established correlations for predicting local effects (Refs.
9 and 10, and also Refs. 11 and 12, final versions of which the staff did not
yet receive). As discussed in Section 4.3, GE has indicated that it does not
intend to use the data for deve7oDina basic correlations, but to choose
between existing heat transfer correlations. The importance of the data for
the v"Udation of basic correlations in the context of their use in TRACG
should be determined in the evaluation of the TRACG validation.

The absence of instrumentation for determining the flow distribution between
individual HX modules limits the ability to qualify TRACG in the area of
parallel HX module effects. The PANTHERS data are, however, sufficient for
determining the total mass flow into and out of the PCC, which permits
accurate measurement of global heat transfer.

6.0 CONCLUSION

Data from the PANTHERS-PCC tests were evaluated by the staff. The evaluation
focused on the quality of the data acquisition system, adequacy of the test
matrix, on understanding PCC performance, and on TRACG validation.

The test matrix is well conceived and covers an adequate range of boundary
conditions, that there were no failures of critical thermal hydraulic instru-
ments, and that the data are of good quality and sufficient for determining
the global heat 'rejection of the test system via thermal-hydraulic flow
measurements.

However, the staff notes that there is a lack of low pressure data. The staff
also notes that the inner and.outer tube wall temperature measurements,
because'6f their'inaccuracy, are insufficient for characterizing local heat
transfer.,phenomena. ;The significance of the lack of low pressure data, and
the importance of the tube wall.temperature data for the validation of basic

.correlations-in the' context of.their use in TRACG, should be determined in the
e:evaluation of: the-TRACG validation..

.9 f * , ' I.
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A summary of specific findings and observations follows:

Data Acouisition System/Data Reduction

* The data are suffic 4ent for determining global mass and energy (via steam
and condensate flows) balances.

" Tube centerline gas temperature measurements were not made. However,
staff sensitivity studies indicate that this temperature can be
approximated reasonably well for determining average heat transfer
coefficients.

" The instrumentation is insufficient to determine local parameters such as
flow distribution between the HX units, the flow distribution between
individual tubes, and the heat flux distribution on the inner and outer
tube walls.

" The staff compiled an extensive electronic database of reduced data files
which can be processed further with the in-house COLBIG computer program.

Test Matrix

* The test matrix is well conceived and covers an a
boundary conditions to assess PCC performance. H
of low pressure data. *The significance of this 1
determined in the evaluation of TRACG validation.

dequate range of
owever, there is a lack
ack of data should be

*1~
., a

*~6

Inderstanding of PCC Performance:

The heat exchanger and system DP.s, are in the range expected for PCC
performance.

There is a large uncertainty in the static pressure measurements. This
should be taken into account when using the measurement to characterize
the pressure-at .given locations in the test facility, or when comparing
the data-to TRACdG predictions.

The downstream inlet pressure instrument (P4002) appears to be more
appropriate for characterizing inlet pressures than the upstream measure-
ment (P4001).

The tube wall temperature profiles exhibit counter-intuitive behavior.
This""anomaly" "n the, tube wall temperature measurements makes it
difficult to determine accurately the local heat transfer rates from
these data.

* A calculation of global heat transfer coefficients indicates that
reasonable approximations can be made to the centerline gas temperature
in the tubes.
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For the-highest.-efficiency steam/air tests, there is considerable steam
pass-through to the vent line. This should be considered in future

* reviews for steam energy pass-through to the suppression pool and
possible suppression-pool heatup.

.'System temperature profiles show that for saturated steam tests, the
steam is superheated by the time it reaches the upper headers.

Ao1licability to TRACG Validagtion

* The inability to accurately determine local heat transfer rates from the
data limits the ability to qualify TRACG in the areas of primary and
secondary side heat transfer. The importance of the data for the
validation of TRACG should be determined in the evaluation of TRACG
validation.

* The inability to determine the flow distribution between HX modules
limits the ability to determine the effects of differences between
units.

" The data are sufficient for determining total mass flow into and out of
the PCC and, consequently, global heat rejection from the test system.

I .. . I
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Table 1 - PANTHERS Tests Investigated

Test/ Inlet Steam Steam Investigated
Type Pressure Flow Composition behavior

(kPa) (kg/s)
T38 1 176 1.44 saturated steam P,T profiles
steidy
state

TO2 3 179 1.41 steam/air, P,T profiles
steady x-air-.011
state _-. ,

T41 i 328. 5 , saturated steam P,T profiles,
steidy tube wall temp.
state

109.10 " 330 5... 5 steam/air, P,T profiles,
steady x-air-.015 tube wall temp.
state

TI8 2 328 5 steam/air, P,T profiles,
steady x-air-.074 tube wall temp.
state

T23 05 329 5 steam/air, P profiles
steidy x-air-.148
state

T49 1 314 5 superheated P,T profiles,
steady steam tube wall temp.
state

T51 350 5 steam/air Tube wall temp.,
transient heat x-fer coef-

ficient

T53 352 5 superheated Tube wall temp.,
transient steam heat x-fer coef-

ficient

T76 360 5 steam/ Tube wall temp.,
transient helium heat x-fer coef-

ficient

T78 336 5 steam/air/ Tube wail temp.,
transient helium heat

x-fer coeffi-
cient

taut e not~e : Tair- Air mass flow/air mass flow + sfeam mass flow
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Table 2 - Test T09 10

Steam flow - 5kg/s
Inlet Pressure - 47.8 psia
Air mass fraction - .015 (main steamline break)
Efficiency - 85%

Total inlet energy 13,926 kJ

Total outlet energy 2316 kU
(1.2% air)(98.8% steam)

% total outlet energy of total inlet 16.55%
energy

% I outlet energy of total inlet 16.4%
energy

% steam outlet energy-of stea inlet 16.5%
energy

Table 3 -. Test T023

Steam flow - 1.41 kg/s
Inlet pressure - 25.5 psia
Air mass fraction - .011 (main steamline break/gravity
drain cooling system break)
Efficiency- 79%

Total inlet energy 3822.16 kU

Total outlet energy 604.08 kU
(.84% air)
(99.1% steam)

% U outlet energy of total inlet 15.8%
energy

%stem outlet energy of 2 inlet 15.7%
energy

% 2 outlet energy of steM inlet 15.7%
energy
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June 13. 1996 MFN 086-96
Docket 52-004

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

Attention: Theodore R. Quay, Director
Standardization Project Directorate

Subjcct: SBWR - GE RESPONSE TO THE NRC REVIEW OF THE SBWR PANTHERS-
PCC TEST PROGRAM

Reference: I. STAFFEVALUATION OFGE'SPANTHERS-PCC TESTS, NRC Docket No. 52-004,
April 29, 1996.

2. SUMvff'vlRY OF MEETING (February 15, 1996) IV1"h' GE TO DISCUSS
PANTHERS-PCC TESTDA TA EVALUATION FOR THE SBWR DESIGN
(PROPRIETARYINFOMAU7'1TION). NRC Docket No. 52-004. May 17. 1996

GE has rev;wecd the stafFs cvaluation of the SBWR PANTHERS-PCC test program (References I and
2), and is pleased that the staff found that the "tests are of good quality and acceptable as a basis for the
qualification of the global passive containment cooling system (PCCS) performance." The enclosure to
this letter provides spccific details of GE's response to the staffs evaluation.

After reviewing the NRC concerns, we believe the majority to be due to misinterpretation or
.. misapplication of the data, and would be resolved through clarification by GE. We note that the

information presented in the Reference 2 meeting does not seem to have been factored into the Reference
I report.

GE recommends that prior to any future NRC review of SBWR test data, an improved process be
developed based on a dialogue befvcen NRC reviewers and GE staff.' This would better utilize the
limited GE and NRC resources.

ifryou have any questions regarding this submittal, please cali 1I.1. Buchholz at (40S)-925-4584.

Sincerely,

. James . Quinn
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Attachment 1
GE EVALUATION OF TIHE NRC REVIEW

OF THE SBWR PANTHERS-PCC TEST PROGRAM

References: 1. STAFF EVALUATION OF GE'S PANTHERS-PCC TESTS, NRC Docket No. 52-004. April 29.
1996.

2. SUMM(ARY OF AEETING WITH GE TO DISCUSS PAJVTHERS-PCC TEST DATA
EVALUATION FOR THE SBJR DESIGN (PROPRIETARY !NX cU.AT1,TION),NRC Docket
No. 52-004, May 17, 1996.

The above References document recent NRC staff evaluations of the GE SBWR test program PANTHERS-PCC.
Reference I gives the staff's evaluation of the raw data from the tests and its interpretation oftthe results. Reference
2 documents a meeting held on February 15, 1996 among GE, the NRC and its consultants. GE has reviewed both
of these transmittals and has the following comments:

A. STAFF EVALUATION OF GE'S PAiTiERS-PCC TESTS (Reference 1)

GENERAL COMMENT:
GE was pleased that the staff found that the tests arc of good quality and acceptable as a basis for computer code
qualification. However, a number of concerns regarding details were raised by the staff, This paper states the initial
GE position related to these concerns. A comple.te response will be provided in conjunction wih any restart of
TRACG qualification. The sections listed below correspond to the same section in Reference I.

2.1 DATA ACQUISITION SYSTEM:
First it should be noted that GE had reviewed the instrumentation with the NRC and ACRS prior to running these
tests and had added instruments (tube wall thermocouples) per their request. In addition, the NRC had a copy ofthe
Test Specification two years prior to the start of testing, and thus had adequate opportunity to comment on and
discuss additional instrumentation. All comments received from the NRC were acted upon by GE.

The three major concerns are discussed below:

TUBE CENTERLINE TEMPERATURE:
The staff concludes that the absense of tube centerline temperatures makes it difficult to evaluate global and local
heat transfer coefficients. It must be recognized that the objective of the test was not to derive local heat transfer
coefficients; this was done in other tests, specifically the single tube tests at UC Berkeley and MIT. Further, for
global heat transfer peformance, center line temperatures arc not needed. In addition, adding tube centerline
temperature readings would not have been a simple matter at PANTHERS. With the test unit submerged in a large
prototypical pool, it would have been extremely difficult to install and service these instruments. The pool, as well
as the test article, were built to prototypical dimensions and could not be clianged. To be meaningful, readings
would have been necessary at multiple elevations and in multiple tubes, requiring numerous instruments or a
movable instrument. GE did not feel that the unneeded benefits that would have been derived from these
measurements, warranted the additional work required. GE therefore decided not to include them in the test
requirements which were provided to the NRC.

FLOW DISTRIBUTION BETWEEN HEAT EXCHANGERS AND BETWEEN TUBES:
The staffconcluded that there was insufficient instrumentation to evaluate the flow distribution between the two
modules and among different tubes within one module. GE disagrees and believes that there was sufficient
instrumentation in place to adequately perform this evaluation. Temperature and pressure readings were recorded in
the upper and lower headers of both modules. They show that thc two units behaved similarly. The NRC
evaluation did not include a review of this data. The tube wall T/Cs show that four tubes located at the extreme
regions of the module behaved similarly. In steady-state tests with complete condensation, the interfaces between
the steam and air regions occur at nearly the same elevation. The NRC evaluation studied these instruments, but the
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report only gives the average of the four tubes for a given test, not an evaluation of each of the tubes within a test.
We believe a more complete evaluation will confirm GE's position.

INACCURATE TUBE WALL TEMPERATURES:
This is discussed below in the comments on Section 4.2.

2.2 DATA REDUCTION:
The NRC characterizes the data files as inconsistent in format and containing non-standard delimiting characters.
Further, the NRC indicates that a significant amount of resources were expended to make conversions into a NRC
desired format. GE does not understand the basis for this comment. All of the data files are consistent in format.
The format of each file is discussed in AppendLx E of the Data Report. In addition to the data files, there were other
files which were used by the DAS to define the configutazion of the test setup for each test and the constants to be
used by the computer subroutines. These configuration files are also discussed in Appendix E of the Data Report
and numerous additional discussions have taken place between GE and the NRC on them. Also, as explained in the
appendix, all files arc in ASCII format, and the data is separated by a comma or semicolon. At GE there has been
no problem pulling these files into a standard spreadsheet program (Excel) and using it. Further, several meetings
were held with the NRC staffto discuss the data format, and we were under the impression that there would be no
coversion required. In the future, before a significant effort is expended to convert data into other formats, other
alternatives should be discussed with GE.

3.0 TEST MATRIX:
The list of PANTHERS-PCC tests given in the evaluation does not include the pool water level tests. Also the list
incorrectly implies that the LOCA blowdown tests were conducted with the vent line closed, which was not the
Case.

LACK OF LOW PRESSURE DATA:
A comment is made that there were relatively few tests conducted at low pressure (below 330 kPa). In thct, the
breakdown of steady-state tests were as follows: 23 below 300 kPa, 27 from 300 to 330 kPa, and 47 above 330 kPa.
Therefore, more tests were run at and below 330 kPa than above which disagrees with the staff's assessment that
"there were very few tests run at low pressure compared to the number of tests run at intermediate and high
pressures conditions of 330 to 600 kPa." Many tests were run in the range of 300 to 330 kPa because it represented
the most likely drywell pressure condition for SBWR. Over half of the steady state saturated steam tests were run
below 300 kPa with the lowest one at 137 kPa. Steam/air tests were run with pressures down to 179 kPa. In
addition, half of the transient tests (gas buildup and pool water level) began with pressures below 200 kPa.

-Therefore, there is a large body ofdata to validate TRACG at lower pressures.

4.1 SYSTEM PRESSURE PROFILES:
The NRC first presented these curves at SIET last December and again at the review meeting in Washington on
February 15, 1996. During the meeting in Washington, GE told the staff that a better representation of the pressure
profile through the system lines can be obtained by examining the pressure drop measurements rather than the
absolute pressure measurements since the relative uncertainties are much less. GE does not understand why the
NRC continued their evaluation using the absolute measurements. Many of the comments given below were also
given during that February 15, 1996 meeting.

ERROR BARS:
The instrument uncertainties arc given in Appendix D of the data report. The values given in Table D! for the
pressure instruments arc the absolute uncertainties. Therefore. the total uncertainty is plus or minus that value. The
NRC consistently underreprescnted the uncertainty by halving it in their plots (or worse). The error bars in Figures
I to 5 should be around +/- 0.83 psi (5.7 kPa) which would make them almost the entire height of the plot. This
comment was given at the February 15 meeting. Therefore, the trends discussed by the NRC are of little use.
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In the third paragraph, the NRC speculates that the injection of desuperheating water into the steam line may have
caused the increase in pressure. In fact, the desuperheating water is injected about 3 meters upstream of the first
instrument and before the critical flow device and could not be a cause of the pressure increase. The apparent
increase is simply due to the instrument uncertainty. In a constant diameter pipe, flow cannot go from a point of
low pressure to high pressure.

In the fournh paragraph, the NRC notes that the uncertainties are large but gives no explanation for not using the
measured pressure drops. In Figure 6. the NRC plots a GE generated pressure profile with one of theirs and tries to
explain differences noting that they can be "explained partially by GE use of difTerential pressure measurements."
In fact, many of the locations in the two plots are not the same which become apparent by a review of the as-built
drawings. This comment was given at the February 15 meeting. Therefore, the comparison is inappropriate.

In the last paragraph, the NRC describes the uncertainty of the absolute pressure measurements as large; however,
they are in reality quite small considering the range o'pressures that the instruments cover. The uncertainties were
in fact about 0.50,i full-scale and well below the spccifrcation requirement of 2%. It is the inappropriate use ofthis
data that causes the uncertainty to appear large.

4.2 TUBE WALL TEMPERATURES:
The NRC claims that these measurements are not useful for determining local heat transfer conditions. While the
accuracy is not sufficient to derive new correlations for the local heat transfer coeMcients, GE has done studies
using the tube wall temperatures and shown that they can be used to validate local heat transfer coeflicients. The
results from the study was presented at the February IS me-ting and have been documented in the TRACG post-test
report for PANTHERS-PCC, which the NRC has not yet reviewed.

In the fourth paragraph, the NRC indicates that there were "heat balance errors" but no details are given to
substantiate the statement.

4.4 STEAM PASS-THROUGH TO S/P:
The efficiency reported in the PANTHERS reports is the ratio of the steam condensed to the inlet steam mass. It is
unclear what the NRC did to arrive at the conclusion of 16% pass through for two tests which showed 85% and 79%
efficiency (i.e., 15% and 2 1% pass through). The difference may be in the uncertainty of their calculations. In
addition, the NRC seems to define high efficiency as lowest air content which is confusing. It should also be noted
that the two cases quoted by the NRC represent a low pressure case and a high flow case. More reasonable cases
(steam flow per PCC of 2 kg/s and 3 to 3.3 bar) will show higher condensation efficiencies.

4.5 SYSTEM TEMPERATURE PROFILES:
The lower temperature of the upstream instrument relative to the downstream instrument is more likely due to its
proximity in the early tests to the air mixing point and not the desuperheating line. The desuperheating line is well
upstream of the instrument and more than likely did not impact its reading.

5.0 APPLICABILITY TO TRACG VALIDATION:
The NRC claims that that were no instruments for determining flow distribution between the two modules but fails
to evaluate the data in parallel instruments (pressures and temperatures) which confirm the symmetric performance.

6.0 CONCLUSIONS:
Some ofthe points made in the CONCLUSIONS (e.g., low pressure data), were covered above. In the last point of
Understanding of PCC Performance, the NRC incorrectly states that the steam is superheated by the time it reaches
the upper header. The correct point is that the small superheat at the inlet pipe(less than 8 degrees C) is removed by
the time the steam reached the upper header.
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B. SUMMARY OF MEETING J/TH GE TO DISCUSS PANTiIERS-PCC TESTDATA EVALUATION FOR
TIlE SB IR DESIGN (PROPRIETARY INFORMATION), (Reference 2)

GENERAL COMMENT: We are disappointed that the information conveyed in this meeting (and in related
meetings and telecons) did not appear to be factored into the NRC report.

SPECIFIC COMMENT: In point I under the PANTHERS Test Data Evaluation, the NRC discusses potential
defects in the heat exchanger design. GE does not recall any discussion of'this topic during the meeting and does
not understand why it is included in the summary minutes of the meeting.
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UNITED STATES
NUCLEAR REGULATORY COMMISSION

r WASHINGTON. D.C. 2055800

1 July 11, 1996 7'F4~// 7
Mr. Janes E. Quinn, Projects Manager
LMR and SBWR Programs
GE Nuclear Energy
175 Curtner Avenue, M/C 165
San Jose, California 95125

SUBJECT: STAFF EVALUATION OF GENERAL ELECTRIC'S (GE's) TEST AND ANALYSIS
PROGRAM DESCRIPTION, NEDC-32391, REVISION C

Dear Mr. Quinn:

In response to your letter dated March 4, 1996, the staff has prepared the
enclosed report on its evaluation of the GE's Simplified Boiling Water Reactor
(SBWR) Test and Analysis Program Description (TAPD).

Overall, the staff notes that GE has made significant progress in addressing
previous issues and questions identified by the staff in the Draft Safety
Evaluation Report (DSER) and the requests for additional information (RAIs).
The staff concludes that, with the exception of the PAR and PIRT issues, TAPD
Revision C can be accepted as a framework for the SBWR testing program and the
TRACG qualification process if it is fully implemented as described. However,
a final approval of the adequacy of the test program for qualification of the
TRACG code and for design certification of the SBWR is not possible without
completing a detailed review of the test data, scaling report, TRACG licensing
topical reports, and GE's analysis thereof.

You ire requested to review the enclosed report to determine if it contains
any GF proprietary information and provide your response within 30 days of the
date of this letter.

If you have any questions regarding this matter, please contact Son Ninh at
(301) 415-1125.

Sincerely,

Theodore R. Quay, Director
Standardization Project Directorate
Division of Reactor Program Management
Office of Nuclear Reactor Regulation

Docket No. 52-004

Enclosure: Introduction
and Background

cc w/enclosure:
See next page
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Mr. James E. Quinn
GE Nuclear Energy

cc: Mr. Robert H. Buchholz
GE Nuclear Energy
175 Curtner Avenue, MC-781
San Jose, CA 95125

Mr. Steven A. Hucik
GE Nuclear Energy
175 Curtner Avenue, MC-780
San Jose, CA 95125

Docket No. 52-004

Mr. Tom J. Mulford, Manager
SBWR Design Certification
Electric Power Research Institute
3412 Hillview Avenue
Palo Alto, CA 94304-1395

Mr. Rob Wallace
GE Nuclear Energy
1299 Pennsylvania Avenue, N.W.
Suite 1100
Washington, DC 20004

Enclosure to be distributed to the following addressees after the result of the
proprietary evaluation is received from Simplified Boiling Water Reactor:

Mr. Brian McIntyre
Westinghouse Electric Corporation
Energy Systems Business Unit
Box 355
Pittsburgh, PA 15222

Director, Criteria & Standards Division
Office of Radiation Programs
U.S. Environmental Protection Agency
401 M Street, S.W.
Washington, DC 20460

Mr. Sierling Franks
U.S. Department of Energy
NE-42
Washington, DC 20585
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