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1.0 Introduction

1.1 betv

The objective of this test was to define the lowest naturalfrequencies of the Main Control Boards as installed at Watts BarNuclear Plant.

1.2 Background

The Main Control Boards consist of six separate sections weldedboth together and to the foundation sill Plate in a horseshoeshaped configuration.

1.3 Scope

In-situ structural dynamic response testing was conducted toidentify the lowest natural frequencies of the Main ControlBoards. An electromechanical shaker'supplied an input forcingfunction to excite the Main Control Boards and piezoelectricaccelerometers measured the response at selected points aroundthe horseshoe shaped structure.

2.0 Test Methodology

2.1 Sensor Locations

The ends of the six control board sections were selectd toprovide six data locations. Figure 1 illustrates these loca-tions. Beeswax was used to attach triaxial aluminum moun tingblocks to the top, middle, and bottom of the control boards ateach data location.

2.2 Sensors

Endevco model 2273AM20 piezoelectric accelerometers were studmounted to the aluminum triaxial mounting blocks forming atriaxial accelerometer array. Each data point was instrumentedwith a triaxial accelerometer array.

2.3 Signal Conditioning

Response signals from the accelerometers were connected toUnholtz..Dickie RCA-2TR remote charge preamplifiers byEndevco 3090'5low noise coaxial cables. Outputs from the remotecharge preamplifiers were conditioned and amplified byUnholtz-Dickie D22PM115(O)- signal conditioning amplifiers.

2.~4 Electromechanical Shaker

An Acoustic Power Systems Electro-Seis model 113 shaker wasclamped to the Main Control Boards at data location A-i (seefigure 1). This shaker, which provided the input forcing func-tion for the testing, was driven by an Acoustic Power Systems



Dual Modsodel 12'4 amplifier. Sine wavoiput signals for the
amplifier were produced by a Hewlett-Packard 3325A synthesizer-
function generator, while white noise input signals were produced
by a Wavetek 132 function generator.

2.5 Data Acquisition

Structural response was recorded as swept sine wave signals or
white noise signals were injected into the power amplifier
driving the electromechanical shaker. The first sine wave signalwas swept from 10 Hz to 20 Hz, the second sine wave signal was
swept from 10 Hz to 245 Hz, and the white noise signal had an
approximate bandwidth from 0 Hz to 50 Hz. Test information w asrecorded in a frequency modulated format on VHS magnetic tape
with a TEAC XR-50 tape recorder.

2.6 Data Analysis

Test signals were reproduced on the same TEAC XR-50
instrumnentation tape recorder as used for recording. The
reproduced signals were analyzed on a Hewlett-Packard 52423
structural dynamics analyzer.

3.0 Results

Response spectrums reveal a first natural frequency of 124.6 Hz +0.2 Hz and a second natural frequency of 19.2 Hz + 0.3 Hz. Repre-sentative spectrums showing the first and second natural frequenciesare attached as figures 2 through 7. These data were measured at datalocation F-i,.in the Y-direction (reference figure 1). No resonances
below 10 Hz were found during preliminary testing.
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