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SEISMIC TEST SPECIFICATIONS FOR
SAFETY CLASS CVD PROCESS HOOD COMPONENTS

PURPOSE OF SEISMIC TESTS

The purpose of the tests is to seismically qualify the Safety Class Process Hood Components in the Cold
Vacuum Drying Facility (CVDF).

TEST SPECIMEN

The test specimens of the Process Hood Components are to be supplied by Olympic Tool &
Engineering (OTE). The safety class Process Hood components designated for shake table testing are
listed in Attachment C. These specimens are divided into two testing groups (Groups A and B) with
different Required Response spectrum (RRS). They are supported by rigid test fixtures supplied by the
OTE. The components are supplied with their associated mounting brackets and piping stubs needed to
simulate installed service conditions. The shake table mounting details are shown in Section 6.0.

APPLICABLE CODES AND STANDARDS

The applicable code and standard for the seismic, fragility and functional tests are as follows.

Institute of Electrical and Electronic Engineers (IEEE)

IEEE Std. 344-1987, "Recommended Practices for Seismic Qualification of Safety Class Equipment for
Nuclear Power Generating Stations."

Code of Federal Regulations
10CFR50 Appendix B, "Quality Assurance Criteria for Nuclear Power Plants.”

DOE Standards

DOE Standard 1020-94, "Natural Phenomena Hazards Design and Evaluation Criteria for Department of
Energy Facilities.”

American National Standard Institute (ANSI)
ANSIASME B31.3, “Chemical Plant and Petroleum Refinery Piping.”

American Society of Mechanical Engineers (ASME) _
ASME Boiler and Pressure Vessel Code, Section V, Article 10, “Leak Testing."

HOODTS-04.DOC
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SEISMIC TEST REQUIREMENTS

The seismic tests, which include DBE and fragility tests, should be performed in accordance with the
Technical Requirements as described in Attachment A.

REQUIRED SEISMIC RESPONSE SPECTRA

The CVD Process Hood components have been divided into two groups, Group A and Group B, for
shake table testing. The horizontal and vertical DBE RRS for Group A components (Specimen Items 1
through 4 in Attachment C) are shown on Sht. B-2 of Attachment B. The horizontal and vertical DBE
RRS for Group B components (Specimen Items 5 through 14 in Attachment C) are shown on Sht. B-3 of

Attachment B. The damping ratio associated with all DBE RRS is 5%. The 5% damping TRS of each
run shall envelop the corresponding 5% damping DBE RRS.

The fragility test spectra are 20% and 40% over the corresponding DBE RRS. The purpose of the
fragility tests is to provide additional margin for future probabilistic type of design assessment and to
cover the variance of the commercial grade items. It will also help in addressing the effect of higher

ground motion at low probability.

SPECIMEN MOUNTING

There are two types of mounting details for the CVD Process Hood components. The components
mounted directly to the Process Hood support frame shall be mounted directly to a rigid test fixture
(provided by OTE) using the mounting hardware provided by OTE. For the components mounted in-
line with piping, they will be mounted to pipe stub (provided by OTE). The pipe stub shall be welded to
rigid mounting blocks (such as angle sections) provided by the OTE, then welded or rigidly bolted to a
rigid test fixture (provided by the OTE). The rigid test fixture shall then be rigidly attached (welded,
bolted or clamped) to the shake table. See Attachment D for mounting details.

ACCELEROMETERS

There shall be three (3) control accelerometers, one vertical and two horizontals, located on the shake
table. There shall be two sets of response accelerometers, one vertical and two horizontals per set,

located in the middle and at the top of the test fixture. The exact locations of the accelerometers will be
directed by OTE representatives before mounting.

HOODTS-04.D0C
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8.0 FUNCTIONAL TESTS

The functional tests shall be performed in accordance with Attachment C. The same functional test

shall be performed before and after each DBE and fragility tests. No functional monitoring during the
DBE and fragility tests is required.

Note that the applied pressures of all leakage tests (part of the functional tests) performed in the seismi¢
laboratory are normal operating pressures or functional pressures specified in Attachment C. To

compliete the dedication requirement specified in the CGI forms of the tested specimens, the leakage test
for the 110% design pressure should be performed by OTE after all seismic tests.

9.0 TEST REPORT AND DELIVERABLES

After successful completion of the seismic, fragility and functional tests, the final test report and other
deliverables, such as TRS digitized time-histories and videotapes, shall be delivered to OTE within
fourteen (14) days. The minimum requirements of the test report are provided in Section A8.0 of
Attachment A. The final test report will be subject to acceptance by OTE,

HOODTS-04.DOC 06/26/00
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ATTACHMENT A
TECHNICAL REQUIREMENTS FOR SEISMIC QUALIFICATION OF
"SAFETY CLASS PROCESS HOOD COMPONENTS BY TESTING

Al0 GENERAL

This procedure describes the test requirements to seismically qualify Safety Process Hood Components
by testing. The seismic performance goal of the equipment is assigned to Performance Category 3 (PC-

3) in accordance with HNF-SD-SNF-DRD-002, Rev. 4. In addition, the Seismic Qualification
Conditions are defined as follows:

Condition A: Maintain critical function before and after seismic event.
Condition B: Maintain pressure boundary before and after seismic event.

A2.0 WORKINCLUDED (TEST LABORATORY'S RESPONSIBILITIES)

1. Fumnishing all equipment, personnel and facilities to perform the tests covered by these

requirements.

Preparation of detailed test procedures (to be approved by OTE prior 1o testing).
Preparation of test reports describing the performance and results of these tests.
Control of all test instrumentation so that calibration and accuracy of test data can be verified.

LR

A3.0 WORK NOT INCLUDED (OTE'S RESPONSIBILITIES)

Supplying test specimens and a rigid test fixture to accommodate them.

Supplying required response spectra for testing.

Development of test acceptance criteria and device functional test requirements.

Review and acceptance of Test laboratory's test procedures, inspection report and test report.
For fragility testing, a reference or starting RRS would be provided.

“op W

A4.0 APPLICABLE CODES AND STANDARDS

See Section 3.0 of the test specifications.

A5.0 TEST REQUIREMENTS

AS5.1 Test Sequences

Tests are to be performed in the following sequences:
1. Pre-seismic test inspection and functional tests,
2. Low level exploratory test

HOODTS-04.D0C 06/26/00
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3.  Seismic tests, inciuding DBE and fragility tests.
4. Post-seismic test inspection and functional tests after each of the DBE and fragility tests.

Witness of Tests
At least two weeks prior to the start of testing, Mike Laffey of OTE and Carl Van Katwijk of

Fluor Hanford shall be notified so that they may have representatives on hand to witness the
testing, Mr. Laffey and Mr. Van Katwijk’s addresses and phone numbers are as follows:

Mike Laffey Carl Van Katwijk
Olympic Tool & Engineering Fluor Hanford
W 21 Sanderson Way Building 2752E

Shelton, WA 98584

Route 4, Baltimore Ave.
{360) 426-7878

Richland, WA 99352
(509) 376-9385

Pre-Seismic Test Inspection and Functional Tests

Prior to testing, the test specimens are to be visually inspected for general condition and
evidence of damage or defects. The condition of each test specimen is to be noted. Any

functional checks called for in Attachment C are to be performed and the results shall be noted
in the test report.

Device Mounting and Accelerometers

In the vibration tests described below, the test specimens are to be mounted on a shake table as
shown in Section 6.0 of the test specifications. The specimens are to be mounted to a rigid test
fixture, which will be securely fastened to the shake table with the type of mounting noted for
inclusion in the test report. The fasteners or welds used for the mounting are to be periodically

checked during the tests to ensure that they remain secure. Accelerometers shall be installed in
accordance with Section 7.0 of the test specifications.

Low Level Exploratory Tests

The low-level exploratory test is to be performed on the CVD Process Hood components prior
to the seismic tests in order to ensure the soundness of the mounting arrangements and also to
ensure that the test fixture will not amplify the table motions. The test shall consist of low
level random triaxial table motion. Table motion shall be approximately 1/3 of the DBE RRS
(in Attachment B). Any visual observations during this test shall be noted. If any modification
to the component mounting is required, a second low level exploratory test may be performed.

06/26/00
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Seismic Tests

A5.6.1 Random Input Seismic Tests using DBE RRS

In accordance with Section 2.4.1 of DOE STD-1020, OBE tests are not required.
Therefore, two to three Design Basis Earthquake (DBE) random Input tests are to be
performed with components at different stages (such as energized or de-energized) as
shown on Sht. C-2 or Attachment C. Each DBE test shall consist of -a random triaxial
seismic simulation by exposure to a 20 to 25 second input motion in two horizontal and
one vertical directions simultaneously. The ramp-up time of the input motion shall be
longer than 1.5 seconds. The strong motion duration of the input motion shall be between
10 and 12 seconds. The decay time duration shall be approximately 7 seconds. The
correlation coefficient function of any two orthogonal motions shall be less than 0.3. The
TRS of each run shall envelop the corresponding DBE RRS. The responses of the test

specimens shall be monitored. Any sign of malfunction or damage to the test specimens
shall be noted.

- The test specimens are divided into two groups (Groups A and B) and are to be tested
separately. The DBE RRS curves and digitized values for each group are shown in
Attachment B. The DBE RRS curves are the envelope of the response spectra at the
locations of the Safety Class Process Hood components in each of Groups A and B, and
the horizontal RRS are the envelope of N-S and E-W directions. They have also been
peak broadened (+/-) 15% in accordance with Section 2.4.1 of DOE STD-1020. The

multiplication factor of 1.4 for PC-3 equipment as specified in the same DOE standard
has also been used.

Before starting the first DBE test, the control (shake table) TRS of a trial run (without the
test specimens) shall be submitted to OTE witness personnel for review.

A5.6.2 Random Input Fragility Tests

Perform two fragility tests as described in section 5.6.1 with 20% and 40% mcreases,

respectively, in the DBE input motion level. The component stages at each fragility test
are shown in Attachment C.

Post Seismic Test Inspection and Functional Tests

Following the completion of each of the DBE and fragility tests, the test specimens are to be
visually inspected for general condition and evidence of damage. The functional tests
described in Attachment C are to be performed. The results of the inspection and functional

tests are to be noted for inclusion in the test report. Note that no functional test is required
after the low-level exploratory test.

06/26/00
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A6.0 TEST INSTRUMENTATION

A6.1

A6.2

A6.3

A6.4

General

All instrumentation used for the tests described herein shall have a valid calibration that is
traceable to the National Institute of Standards and Technology (NIST). The following

specifications are the minimum acceptable, A list of all instrumentation used along with its
date of calibration shall be included in the final test report.

Accelerometers and Signal Conditioning Equipment

Accelerometers shall have a frequency response of 0.2 to 500 Hz and shall be of a type suitable
for the tests described. Amplitude response shall be within linearity limits up to 50 g’s.
Accuracy along with signal conditioning equipment shall be at least +/-5.0%.

Shock Spectrum Analyzer

The shock spectrum analyzer shall have the capability of analyzing accelerometer inputs and
producing a plot of amplitude versus frequency over the range of 0.1 to 100 g’s and 1 to 100

Hz. The spectrum shall represent the response of single degree of freedom filters for discrete
frequencies with a maximum spacing of 1/6 octave between filters.

Recorders

Strip chart recorders shall be used to monitor the output of all accelerometers. All recorder
traces shall be clearly labeled and shall show the scaling for later conversion to engineering

units. The recorders shall have an accuracy of at least +/~1.0% of span. Computers or other
recorders may be used with the approval of the OTE.

A7.0 QUALITY ASSURANCE

ATl

A7.2

HOODTS-04.DOC

General

The test laboratory shall have a nuclear quality assurance (NQA) program that confonms with
the intent of 10CFR50, Appendix B. This program shall be accepted by OTE.

Control of Test Instrumentation

All test instrumentation used to perform the tests described herein shall be covered by a
program to maintain calibration and for calibration to be fraceable to the NIST.

06/2600



A8.0

CVD Process Hood Components
Seismic Test Specifications
SNF-4896, Rev. 1, Attachment A Page A-5

A73 Control of the CVD Process Hood Test Specimens

The test specimens supplied by the OTE shall be controlled by the test laboratory once they are
delivered to the test laboratory. The system of control shall ensure that no unauthorized work is

performed on the test specimens and that the requirements for testing outlined in this
specification are carried out.

TEST REPORT

The test laboratory shall within fourteen (14) days of completion of testing submit a test report that
clearly describes the testing performed. A registered professional engineer shall certify the report.

The report shall contain as a minimum:

A detailed description of the devices tested including manufacturer, model number, and serial
number plus any other nameplate information that describes the function or rating of the device.

“A detailed description of the testing facilities including a list of all test equipment used giving the

manufacturer and model number of all such equipment along with the date of its last calibration
(if applicable).

A detailed description of the mounting arrangement used for all phases of vibration testing

including bolting arrangements. Photographs and sketches (if necessary) shall be used to
document all such arrangements.

A detailed description of all monitoring circuits used to determine the proper function of tested
devices.

A detailed description of the test method(s) used.

Seismic test data and results, including TRS plots for horizontal and vertical control

accelerometers for ali DBE and fragility tests. These results shall include any structural or
functional abnormalities observed during seismic testing.

TRS for one DBE test and the last fragility test shall be digitized and plotted for all

accelerometers for damping values of 2%, 3% and 5%. Control accelerometer TRS shall be
plotted on the same graph as the RRS.

Functional test data and results before and after each of the seismic and fragility tests.

The recorded time-histories for all accelerometers for one DBE test (with TRS plotted for 2%, 3%
and 5% damping values), and the last fragility test shall be prepared and stored on 3-1/2 inch
diskette(s) in ASCII format.

Copies of photographs and videotape taken during the testing.

HOODTS-04.DOC
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ATTACHMENT B
REQUIRED 5% DAMPING DBE SPECTRA FOR SEISMIC TESTING OF
SAFETY CLASS CVD PROCESS HOOD COMPONENTS

The digitized spectral accelerations of the envelope DBE RRS (for horizontal and vertical directions) at 5%
damping for Groups A and B are shown below. The Group A specimens are Items 1 through 4 in

Attachment C. The Group B specimens are Items 5 through 14 in Attachment C. The plots of the
spectra used for testing are shown on the next two sheets. '

GROUP A - 5% Damping RRS : GROUP B - 5% Damping RRS
HORIZONTAL VERTICAL HORIZONTAL VERTICAL
Freq. Accel. Freq. Accel. Freq. Accel. Freq. Accel.
(Hz) (g) (Hz) (g) (Hz) (g) (Hz) (g)
1 0.52 1 0.25 1 0.63 1 0.38
8.6 45 10 2.5 78 - 5 143 55
10 8.25 35 - 25 10 12.5 16 8.5
12.5 8.25 12 12.5 205 8.5
14.1 5.2 14.2 8.3 215 7.2
18 5 19.5 8 28 712
19.6 3 225 6.75 30 6
30 2.25 35 6.75 35 6
35 2.25
Notes:
1. The RRS (used for testing) provided above may be modified prior to start of the test by OTE
representative. :
2. Test specimens in Groups A and B should be tested separately.
3. Group A spectra represent enveloped M&D spectra for Group 111
4. Group B spectra represent enveloped M&D spectra for Groups Ia, Ib and I
5. Components mounted on Cask Trailer will be tested with Group B.
HOODTS-04.D0C
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CVD Process Hood Components (Group A)
DBE 5%Damping HORIZONTAL RRS
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CVD Process Hood Components (Group B)
DBE 5% Damping HORIZONTAL RRS
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Note: The RRS provided above may be modified prior to start of the test by OTE representative.
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ATTACHMENTC
LIST OF COMPONENTS AND THEIR CORRESPONDING FUNCTIONAL REQUIREMENTS
FOR PRE- AND POST-SEISMIC TESTS OF SAFETY CLASS CVD PROCESS HOOD
COMPONENTS

The list of the CVD Process Hood components and their corresponding functional tests are provided in the
following pages. The leakage tests shall be performed in accordance with ASME B31.3. The results of
each test shall be provided in the test report. The acceptance criterion for “no leakage” is defined as “no
continuous bubble formation.” Other functional acceptance criteria are noted with each item in the
following pages.

Pre-seismic Functional Tests
1. Perform visual inspection for any irregularities and damages.

2. Perform the functional tests listed with each component in the following sheets. Air should be used for
pressurization.

Post-seismic Functional Tests
1. Perform visual inspection for any irregularities and damages.

2. Perform the functional tests listed with each component in the following sheets. Air should be used for
pressurization. ‘
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CVD Process Hood Components
Seismic Test Specifications
SNF-4896, Rev. 1, AttachmentD Page D-1

ATTACHMENT D
MOUNTING DETAILS FOR SEISMIC TESTING OF SAFETY CLASS CVD PROCESS HOOD
COMPONENTS

ITEM 1: BARATRON/ PRESSURE TRANSMITTER

HCODTS-04.DOC 06/26/00
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HOODTS-04.DOC

/7 Indicator :

— . Mounting ‘o] /00
S Bracket T N -

ITEM 2: ROSEMOUNT/ PRESSURE TRANSMITTER

06/26/00




CVD Process Hood Components
Seismic Test Specifications
SNF-4896, Rev. 1, Attachment D Page D-3

ITEM 3: REOTEMP/ PRESSURE INDICATOR
&
ITEM 4: WHITEY/ GAUGE ROOT VALVE

HOODTS-04.DOC 06/26/00
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R AE
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N\
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Rk

AN NN —\‘\

)| - Rigiet Mount”

ITEM 5: WORCESTER/ 1” SOLENOID-ACTUATED GAS-OPERATED VALVE

HOODTS-04.DOC 0612600




CVD Process Hood Components
Seismic Test Specifications
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ITEM 6: WORCESTER/ 1” SOLENOID-ACTUATED GAS-OPERATED VALVE

HOODTS-04.D0OC 06/26/00
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CVD Process Hood Components
Seismic Test Specifications
SNF-4896, Rev. 1, Attachment D Page D-6

<—>‘— 5" MAX.

RIGID MOUNT (TYP
=1/
i e e B

I

ITEM

ITEM 11

Note: Only one Worcester Valve needs to be included in the test.

ITEM 7: WORCESTER/ BALL VALVE
AND
ITEM 11: SWAGELOK QUICK DISCONNECT

HOODTS-04.D0C 06/26/00




CVD Process Hood Components
Seismic Test Specifications
SNF-4896, Rev. 1, Attachment D Page D-7

igid Mount (TYP)

ITEM 8: GRISWOLD/ TEMPERED WATER FLOW REGULATOR VALVE USED AS
ANTI-SIPHON VALVE

HOODTS-04.DOC 06/26/00




CVD Process Hood Components
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e

" Level Gauge— "

- & i & g, g § i s ooty = D] @ s o s & & R T Do
RS kDR Ll A RO 1 SRS, :

ITEM 9: PENBERTHY/ LIQUID LEVEL_GAUGE[LEVEL SWITCH

HOODTS-04.DOC 06/26/00
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Ut 5% '\ITEM 10
e O

ITEM 12
\

RIGID MOUNT
(TYP)

NN \

— — - —
NORTH WEST

ITEM 10: NUPRO/ RELIEF VALVE
&
ITEM 12: FIKE/ PRESSURE SAFETY ELEMENT

HOODTS-04.DOC 06/26800
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CVD Process Hood Components
Seismic Test Specifications
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RIGID | D
MOUNT i o]

_.,-_W  ].\\§;; -
 M_'jlf'f  ITEM 13

/////{/A/./‘/. .

- COUPLING, %"
THR’'D 150#

R4

ITEM 13: WHITEY BALL VALVE IN STAND PIPE ASSEMBLY

06/26/00
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‘ 3” Min l
p Stub
TYP. L
. L . ) Test
3/16” Min 1” Long Min Specimen

PARTIAL ELEVATION VIEW

Test Fixture

Select Heavy Angle Section to Provide
Minimum 1” Gap Between the Component
and the Test Fixture

O™ -

<
(1/8” Min) AN 2” Long Min.

SUGGESTED DETAILS FOR PIPE RIGID MOUNT

HOODTS-04.DXOC 06/26/00
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CVD Process Hood Components

Seismic Test Specifications
SNF-4896, Rev. 1, Attachment D Page D-12

3/16” & 27-g”

R.5°

2.5’

I
\ TS 4x4x3/8 (

5’

)

3’

W

1”

Plate material shall be steel ASTM A36.
TS material shall be ASTM AS500, grade B or better.
All TS to TS connections shall have minimum 3/16” fillet weld, 3” long, on 2 sides (UNO)

Provide offset of 142" to 1™ (TYP) to allow welding on 2 sides of the TS connection .

The dimensions shown are approximate but overall length of the fixture should not exceed 7" to
8" due to limitation of the shake table dimensions.

Fabricator may adjust dimensions to allow installation of the components on both sides of the test

fixture.

Fabricator may choose to provide more than one test fixture (smaller in size) on the table.
Fabricator may choose to provide a different design for the rigid test fixture. However, final
details of the rigid test fixture and the arrangement of the components shall be reviewed and

approved by OTE.

SUGGESTED DETAILS FOR RIGID TEST FIXTURE

HOODTS-04.DOC
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TS (TYP)

06/26/00



