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Chemical deposits accumulated on fiberglass during ICET testing are of great interest because 
they may cause additional head loss during recirculation of the coolant following a LOCA. The 
drain collar placed in the test tank represents an area of higher flow velocity, where water 
continually flows through any accumulated debris. This condition of continual water flow is 
similar to that found on the face of a recirculation sump screen, so it is important to examine the 
fiberglass samples recovered from the drain collar via ESEM and SEM/EDS and compare the 
results with similar examinations of fiberglass from alternative flow regimes. 
 
Fiberglass samples from the drain collar were extracted on the date that Test #2 was shut down 
(March 7, 2005). Samples located at the outside exterior (away from the drain screen), the inside 
exterior (next to the drain screen), and the interior of the collar were examined. Microprobe SEM 
was used to examine the fiberglass samples after they were dried in air at room temperature and 
coated with carbon. In addition to microprobe SEM, ESEM was used to analyze the wet 
fiberglass samples. ESEM was performed without any required coating under a low-vacuum 
condition (80 Pa) to minimize any modification of the sample that might occur through the drying 
process. Microprobe SEM/EDS and ESEM results of the Test #2, Day-30 drain collar fiberglass 
samples were obtained on March 9, 2005. 
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Transcribed Laboratory Log 
 
Microprobe laboratory session from March 9, 2005 
T2D30 samples from fiberglass drain collar 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Conditions: 15-kV, 1-nA beam current, Aperture=2 
Note: Bold spots on sketch denote carbon glue used to secure the samples. 
 
 
Sample: Drain Screenside 
Image: T2D30_DrainScreen029 150 × SE Figure D3-1 
 T2D30_DrainScreen030 150 × BSE Figure D3-2 
 T2D30_DrainScreen031 90 × SE Figure D3-3 
 T2D30_DrainScreen032 1000× SE Figure D3-4 
EDS: T2D30EDS16  Center of image 032 Figure D3-5 
 T2D30EDS17  Film on fiberglass Figure D3-6 
 
 
Sample: Drain Outside 
Image: T2D30_DrainOutside033 90 × SE Figure D3-7 
 T2D30_DrainOutside034 150 × SE same area Figure D3-8 
 T2D30_DrainOutside035 150 × BSE same area Figure D3-9 
 T2D30_DrainOutside036 1000 × SE same area Figure D3-10 
EDS: T2D30EDS18  Particles on fiberglass, high 

C content 
Figure D3-11 

 T2D30EDS19  Particle on fiberglass, high C 
content 

Figure D3-12 

Note: *Very difficult to get EDS spectrum of particles.  The particles are 
very thin and react under the beam. EDS18 and EDS19 are simply 
replicates at slightly different sample locations. 
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Sample: Drain Interior 
Image: T2D30_DrainInt037 90 × SE Figure D3-13 
 T2D30_DrainInt038 150 × SE new area Figure D3-14 
 T2D30_DrainInt039 1000 × SE same area Figure D3-15 
 T2D30_DrainInt040 150 × BSE same area Figure D3-16 
EDS: T2D30EDS20  Particles on fiberglass Figure D3-17 
 
 
 
 
 

Transcribed Laboratory Log 
 

ESEM laboratory session from March 9, 2005 
T2D30 NRC - Fiberglass on Drain Collar ESEM 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Conditions:  20-kV, 12-mm Working Distance, 80 Pa pressure 
 
Outside Sample 
Image: T2D30DO1 150 × BSE Overview Figure D3-18 
 T2D30DO2 1000 × Same area Figure D3-19 
 T2D30DO3 90 × Same area Figure D3-20 
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Screen-Side Sample 
Image: T2D30DS4 90 × Overview Figure D3-21 
 T2D30DS5 150 × Same area Figure D3-22 
 T2D30DS6 1000 × Same area as above Figure D3-23 
 
 
Interior Sample 
Image: T2D30DI7 90 × 1st area Figure D3-24 
 T2D30DI8 150 × Different area Figure D3-25 
 T2D30DI9 1000 × Same as above Figure D3-26 
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Figure D3-1. SEM image for a Test #2, Day-30 fiberglass sample on the drain collar next to the 

drain screen. (T2D30_DrainScreen029) 
 
 

 
Figure D3-2. Backscattered SEM image for a Test #2, Day-30 fiberglass sample on the drain collar 

next to the drain screen, illustrating that deposits have a similar atomic number to 
fiberglass. (T2D30_DrainScreen030) 
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Figure D3-3. SEM image for a Test #2, Day-30 fiberglass sample on the drain collar next to the 

drain screen. (T2D30_DrainScreen031)  
 
 

 
Figure D3-4. SEM image at 1000× magnification for a Test #2, Day-30 fiberglass sample on the 

drain collar next to the drain screen. (T2D30_DrainScreen032) 
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Figure D3-5. EDS counting spectrum for the center of the image shown in Figure D3-4. 

(T2D30EDS16~Drain Screen Side Center of Image 032) 
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The results from the chemical composition analysis for T2D30EDS16 are given in Table D3-1. 
 
 

Table D3-1. The Chemical Composition for T2D30EDS16 (Figure D3-5) 
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Figure D3-6. EDS counting spectrum for the film between fibers shown in Figure D3-4. The film is 

rich in silicon, oxygen, aluminum, sodium, and calcium. (T2D30EDS17~Drain Screen 
Side Film on Fiber Glass) 
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The results from the chemical composition analysis for T2D30EDS17 are given in Table D3-2. 
 
 

Table D3-2. The Chemical Composition for T2D30EDS17 (Figure D3-6) 
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Figure D3-7. SEM image for a Test #2, Day-30 exterior fiberglass sample on the drain collar (away 

from the drain screen) showing deposits or growth on fiberglass. 
(T2D30_DrainOutside033) 

 
 

 
 
Figure D3-8. SEM image for a Test #2, Day-30 exterior fiberglass sample on the drain collar 

showing deposits or growth on fiberglass. (T2D30_DrainOutside034) 
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Figure D3-9. Backscattered SEM image for a Test #2, Day-30 exterior fiberglass sample on the 

drain collar. (T2D30_DrainOutside035) 
 
 

 
Figure D3-10. SEM image at a higher magnification for a Test #2, Day-30 exterior fiberglass sample 

on the drain collar showing deposits or growth on fiberglass. (T2D30_DrainOutside 
036) 
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Figure D3-11. EDS counting spectrum for deposits or growth on fiberglass. The deposits contain a 

significant amount of carbon. (T2D30EDS18~Drain Outside Particles High C) 
 
 

 
Figure D3-12. EDS counting spectrum for a deposit or growth on fiberglass. The deposit contains a 

significant amount of carbon. (T2D30EDS19) 
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The results from the chemical composition analysis for T2D30EDS19 are given in Table D3-3. 
 
 

Table D3-3. The Chemical Composition for T2D30EDS19 (Figure D3-12) 
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Figure D3-13. SEM image for a Test #2, Day-30 interior fiberglass sample on the drain collar. Image 

shows deposits or growth on fiberglass. (T2D30_DrainInt037) 
 
 

 
Figure D3-14. SEM image for a Test #2, Day-30 interior fiberglass sample on the drain collar. Image 

shows deposits or growth on fiberglass. (T2D30_DrainInt038) 
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Figure D3-15. SEM image of a higher magnification for a Test #2, Day-30 interior fiberglass sample 

on the drain collar. The image shows deposits or growth on fiberglass. (T2D30_Drain 
Int039) 

 
 

 
Figure D3-16. Backscattered SEM image for a Test #2, Day-30 interior fiberglass sample on the 

drain collar. Deposits appear to have a similar or lower atomic number as compared 
with fiberglass. (T2D30_DrainInt040) 
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Figure D3-17. EDS counting spectrum for the deposits or growth on fiberglass. The deposits are rich 

in silicon, carbon, oxygen, and calcium. The deposits are very thin, and thus it was 
difficult to obtain high-quality EDS spectra. (T2D30EDS20) 
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The results from the chemical composition analysis for T2D30EDS20 are given in Table D3-4. 
 
 

Table D3-4. The Chemical Composition for T2D30EDS20 (Figure D3-17) 
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Figure D3-18. ESEM image for a Test #2, Day-30 exterior fiberglass sample on the drain collar. 

Image shows particulate deposits or growth on fiberglass. (T2D30DO1) 
 
 

 
Figure D3-19. ESEM image of a higher magnification for a Test #2, Day-30 exterior fiberglass 

sample on the drain collar. The image shows particulate deposits or growth on 
fiberglass. (T2D30DO2) 
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Figure D3-20. ESEM image for a Test #2, Day-30 exterior fiberglass sample on the drain collar. 

Image shows particulate deposits or growth on fiberglass. (T2D30DO3) 
 
 

 
Figure D3-21. ESEM image for a Test #2, Day-30 fiberglass sample on the drain collar next to the 

drain screen. (T2D30DS4) 
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Figure D3-22. ESEM image for a Test #2, Day-30 fiberglass sample on the drain collar next to the 

drain screen. (T2D30DS5) 
 
 

 
Figure D3-23. ESEM image of a higher magnification for a Test #2, Day-30 fiberglass sample on the 

drain collar next to the drain screen. (T2D30DS6) 
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Figure D3-24. ESEM image for a Test #2, Day-30 interior fiberglass sample on the drain collar. 

Image suggests that interior fiberglass was relatively clean as compared with exterior. 
(T2D30DI7) 

 
 

 
Figure D3-25. ESEM image for a Test #2, Day-30 interior fiberglass sample on the drain collar. 

(T2D30DI8) 
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Figure D3-26. ESEM image of a higher magnification for a Test #2, Day-30 interior fiberglass 

sample on the drain collar. The image shows deposits or growth on the interior 
fiberglass, although the quantity was less than for exterior samples. (T2D30DI9) 

 
 
 




