Technical Memorandum

To: Duane Miller Date: 28 April 1992
Bims, Inc.

Ref.  Wyle Job. No. 57772
From: Amir Dejbakhsh 4>

Wyle Laboratories

Subject: Stress Analysis Results of Birns’ Emergency Lighting Fixture Hardware

Dynamic seismic spectra analysis and static dead weight analysis were performed to evaluate
maximum plate stress and bolt loads and moments for the Birns’ Emergency Lighting Fixture.

The fixtures are to be installed in various locations at the Yongwang Nuclear Power Plant Units
3 & 4. The fixture enclosure is built from .048" thick type 304 stainless steel with a minimum
yield strength of 39,000 psi. The bolts are assumed to be 5/16" steel concrete expansion anchor
bolts with a minimum yield strength of 60,000 psi. The subject fixture is described on Birns’
Drawing Number 4701-1015C. The finite element method was used for this analysis. The
fixture attachment was analyzed for the auxiliary turbine building (node 306), fuel building
(node 2) and the containment building (node 30).

The following seismic spectra for the Yongwang Nuclear Power Plant were enveloped resulting
in six worst case spectra; three (x,'y, z) OBE and three (x,y,z) DBE; spectra nos. 306-EW—OBE,
602-EW-OBE, 230-EW-OBE, 306-NS-OBE, 602-NS-OBE, 230-NS—OBE, 306-VW-OBE,
230-V-OBE, 602-VW-OBE, 306-NS-SSE, 230-NS-SSE, 602-NS-SSE, 306-VW-SSE, 230—
V-SSE, 602-VW-SSE, 306-EW-SSE, 230-EW-SSE, 602-EW-SSE.

The stress and loading analysis was performed under normal operating, upset and emergency

conditions. The stress analysis results are presented below and the foundation load summary is
attached (Attachment A).

Maximum plate stress at the bolt interface with the fixture = 12040 psi

(SSE condition)
Maximum plate stress at the bolt interface with the fixture = 10610 psi
(OBE condition)
. 14 _ 39000 psi _
Worst case safety factor on yield = m =324
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=199 _
Max bolt tensile stress = 0552 = 381 psi

[ ] —4 ﬂ
Max bolt shear stress = 0522 337 psi

. ins = 60000 _ 60000
Bolt safety margins 381 Large and- 537 = Large

The loads and moments for the three support bolts are combined and presented on the
foundation load summary sheet.

It is concluded that the areas of interest as mentioned above under the said load conditions are
structurally adequate and have sufficient factors of safety.

Encl.: Attachment A, Foundation Load Summary
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