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SCE CEDM SEISMIC SNUBBER PRESENTATION OUTLINE 

A. INTRODUCTION 

I. CEOM DESCRIPTION AND COMPONENT DISCUSSION 

a). Design Criteria 

b). Limiting Event 

II. ASSESSMENT OF NEED FOR SNUBBERS 

a). Unsupported Results VS. Supported 

(1) Load & Deflection 

b). Installed Normal Motion' 

c). Seismic Response Spectra 

III. SNUBBER DESIGN 

a). Design Bases 

b). Detailed Description 

c). Installation Arrangement and Procedure 

d). Snubber Tests 

IV, CEDM ANALYSIS 

a). CEDM Model Representation 

b). Reactor Head Lift Rig Support Simulation 

c). Coupled Analysis Enveloping Approach 

d). Loading Results 

e). Component Stresses
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V. DYNAMIC TESTING 

a). Model Verification of Free Standing CEDM 

Frequencies - Damping 

b). Model Verification of Supported CEDM (Sine Sweep) 

Test Arrangment 

- Test Fixture Verification Effort 

- Test Results - Frequencies - Damping 

c). Ramdom Multi Frequency Testing 

- Test Scope 

- Results
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TABLE 

SCE CEDM LOADS - COIL STACK AND SHROUD 

Height Axial 
Along Force Shear Force (1bs) Bending Moment (in-1bs) 
CEDM (In) Mech. (lb.) Mech. OBE 0BE Mech. OBE UE 

25.3 1252 37 16 28 .407 571 945 

30.5 1252 58 103 171 .423 626 1011 

35.5 1252 72 159 295 113 121 198 

39.5 1252 233 579 983 233 626 1121 

44.7 1252 757 1807 2860 975 2429 4033 

52.7 1252 757 1807 2860 4454 10374 16220 

70.7 1278 126 182 290 3487 12923 18890 

106.7 1257 111 120 197 4720 15615 23044 

141.9 1193 120 112 215 4864 15550 23286 

u/5.3 1050 162 287 472 5811 13813 22451 

214.7 252 116 287 472 1305 2615 4066 

232.8 0 74 145 226 0 0 0 

TABLE 

CEDM Nozzle Loads 

Nozzle Loads in Kips 
Load Category 

OBE DBE OBE DBE 

Allowable Load 23.30 55.93 

Calculated Load 16.25 20.50 

16 25,.'0



TABLE 

SCE CEDM LOADS - PRESSURE HOUSING AND NOZZLE 

Height Axial 
Along Force Shear Force (1bs) Bending Moment (in-1bs) 
CEDM (in) Mech.(1bs) Mech. OBE MDBE Mech. OBE D 

-22.7 4173 561 1353 1974 15150 52055 76286 

11.5 4173 561 1353 1974 13990 32022 48978 

17.7 3881 446 1301 1897 12874 24462 38110 

19.7 3881 446 1301 1897 12530 22132 34560 

20.3 4131 416 1250 1823 12391 21550 33681 

30.5 3605 460 1152 1678 9303 11770 19462 

35.5 3154 437 980 1424 7798 9385 16231 

37.5 2803 431 742 1104 7116 8626 14990 

39.5 2265 582 1246 1818 6431 8022 14000 

,044.7 2265 819 1391 2667 5671 11330 17363 

51.8 1674 638 1391 2667 2684 4660 8791 

54.8 1258 193 216 329 2261 4450 8330 

59.1 1258 193 216 327 1993 4143 7791 

95.0 1017 53 93 172 764 2418 3604 

128.7 920 59 74 136 1093 2275 3582 

162.4 768 50 59 80 1496 2790 5406 

192.5 560 43 58 89 1093 2430 4780 

196.2 560 52 79 127 1193 2407 4769 

204.5 297 36 79 147 974 2066 4165 

232.8 297 35 73 147 0 0 0



TABLE 

DEFLECTIONS OF SCE CEDMS UNDER 

SEISMIC LOADING-COIL STACK AND SHROUD 

R.S.S. Deflections R.S.S. Deflections 

Height Along Under OBE Loading Under DBE Loading 
CEDM, Inches Inches Inches 

25.3 .045 .088 

30.5 .052 .101 

35.5 .064 .113 

39.5 .072 .123 

44.7 .082 .136 

52.7 .095 .153 

70.7 .117 .180 

106.7 .135 .216 

141.9 .142 .253 

175.3 .179 .318 

214.7 .258 .443 

232.8 .322 .540



TABLE 2 

DEFLECTIONS OF SCE CEDMS UNDER 

SEISMIC LOADING-PRESSURE HOUSING 

R.S.S. Deflection R.S.S. Deflection 
Height Along Under OBE Loading Under DBE Loading 
CEDM, Inches Inches Inches 

-22.7 .. 000 .000 

.11.5 .027 .053 

17.7 .035 .069 

'9.7 .038 .074 

0. .039 .075 

25.3 .045 .088 

.30.5 .054 .101 

35.5 .064 .113 

37.5 .068 .118 

39.5 .072 .123 

44.7 .Q82 .136 

51.8 .095 .153 

5408 .100 '160 

59.1 .108 .170 

95.0 .173 .327 

128.7 .286 .533 

162.4 ..352 .650 

192.5 ..342 .626 

196.2 .338 .616 

204.5 .325 *.590 

232.8 .322 .540
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TABLE I 

COMPARISON OF COMPUTED CEIN STRESS INTENSITIES 
WITH STRESS ALLOWABLES PART I 

CRITICAL WALL SECTION STRESSES IN PSI 

Location Conditions Design Emergency Test 

SECTION I Stress intensity 9957 4148 12407 

Pm Allowable Sm = 16000 1.25m = 20256 .9Sy = 14742 

SECTION II Stress intensity 13977 12658- 13820 

Pm Allowable Sm = 16600 1.25m = 20256 .9Sy = 19200 

SETIN I Stress intensity 14091 12674 .17633 
00 

Pm Allowable Sm = 18900 1.25m 23016 . 9 5y- 21510 

SECTIONIV Stress intensit 24462 22578 30444 

Pm Allowable Sm 29900 1.2Sm = 36468 .9S - 64215 

SECTIN V Stress intensity 11352 10245 14177 

Pjii Allowable Sm = 23300 1.2Sm = 27960 .9Sv = 26820



Table 1 

Comparison of Computed and Wasurcd 
Natural Frequencies for SCE Type, Free Standing CEDM 

Significant Natural Frequencies (Hertz) 

Analytical* Experimental 

2.95 2.85 
11.80 10.0 
14.50 14.2 
17.30 -

Modeling technique for drive shaft resulted in 
additional non-significant natural frequencies 
within seismic range.
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Table 2 

Comparison of Natural Frequencies For the Surnortcd 
SCE' Type CEm (AnalNticaI vs. Experimental) 

Frequencies as Computed Frequenci--ascciCs as D-tenihed 
for SCE Plant for Test Configuration r e est 

4.78* 4.73* 
7.33* 7.23* 5.6 

11.18 12.15 10.8 
13.14 13.14 
14.36* 14.51* 13.8* 
17.05* 17.2 * 
20.22 

20.7 
32.35 31.1 

Indicates high modal participation. Frequencies are listed in Hertz
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Table 3 

oSiniicant Analytical and 
Expcrincntal Results for SCE CLIDM under 

DBE Loading Conditions 

Parameter CEIT Supported By CEDM Supported By Test Results * lbad Lift Rig Test Fixture (Peak Amplitudes) 
(RSS) (RSS) 

Nozzle Load 75.7 inch kips 78.9 inch kips -.89.6 inch kips 
Displacement 
at snubber level .273 inch .255 inch .354 inch at bottom of shroud .136 inch .145 inch 
at top of shroud .538 inch. .472 inch 

Max. Daflection 
on Shroud .538 inch .472 inch 
on pressure Housing .548 inch .525 inch 

'Test Run No. 26 

Note that Test Spectrum was considerably above R.R.S. and that nozzle stresses include impact stresses caused by lateral shifting of CEDM 
Components. (High Frequency)
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