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The debris accumulated on fiberglass in the ICET tests is of great interest, because it may 
contribute to additional head loss during recirculation of the coolant following a loss of coolant 
accident. To evaluate these potential debris accumulations, fiberglass samples submerged in high- 
and low-flow zones in the tank were examined by ESEM and SEM/EDS. 
 
In this appendix, images and data are presented for fiberglass samples that were extracted on 
February 21, 2005 (Test #2 Day 16).  Both exterior and interior locations on the fiberglass 
samples were examined for material that had been placed in both high- and low-flow locations. 
Microprobe SEM was used to examine the fiberglass samples after they were air dried at room 
temperature and then coated with Au/Pd.  Low-vacuum ESEM examinations were performed on 
hydrated material without any required coating to avoid sample modifications that might occur 
during the drying process. Microprobe SEM/EDS and ESEM analyses of Test-2 Day-16 
fiberglass samples were obtained on February 25 and March 4, 2005, respectively. 
Accompanying EDS results provide a semiquantitative elemental analysis of the debris deposited 
on the fiberglass under both low- and high-flow conditions. 
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Transcribed Laboratory Log 
 
ESEM laboratory session from March 4, 2005 
 
 
 
 
 
 
 
 
 
 
 
 
 
Instrument Conditions:  20-kV, 12-mm Working Distance, Low-Vacuum Mode (80 Pa) 
 
 
T2 High-Flow Exterior 
 
Image: T2HIX1 90 × BSE Image Overview Figure D1-1 
 T2HIX2 350 × On center of image T2HIX1 (above) Figure D1-2 
 T2HIX3 1000 ×  Figure D1-3 
 T2HIX4 350 ×  Another sample area Figure D1-4 
 
 
T2 High-Flow Interior 
 
Image: T2HII5 90 × Overview Figure D1-5 
 T2HII6 1000 × Same area as image T2HII5 (above) Figure D1-6 
 T2HII7 550 × Another area Figure D1-7 
 
 
T2 Low-Flow Exterior 
 
Image: T2LOX8 90 × Overview Figure D1-8 
 T2LOX9 500 × Upper left of image T2LOX8 (above) Figure D1-9 
 
T2 Low-Flow Interior 
 
Image: T2LOI10 90 × Overview Figure D1-10 
 T2LOI11 500 × On center of image T2LOI10 (above) Figure D1-11 
 

T2 

T2 Lo 

HI 

X I 
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Transcribed Laboratory Log 
 
Microprobe laboratory session from February 25, 2005 
 
T2D16 Samples plus high-volume filter from T1D30 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Conditions:  15-kV, 1 nA 
 
 
High-Flow Exterior Crust 
 
Image: HI_flow_ex_crust_001 40 × Overview (Charging) Figure D1-12 
 HI_flow_ex_crust_002 40 × Overview the same as 001 Figure D1-13 
 HI_flow_ex_crust_003 60 × Zoom in on crust Figure D1-14 
 HI_flow_ex_crust_004 150 × Zoom in on crust Figure D1-15 
EDS: Hiflow_excrust_EDS1  Area of picture 004—deposit Figure D1-16 
Image: HI_flow_ex_crust_005 270 × Zoom in on different region Figure D1-17 
EDS: Hiflow_excrust_EDS2  Area of picture 005—deposit Figure D1-18 
Image: HI_flow_ex_crust_006 40 × Overview of another area Figure D1-19 
 
 

Hi Flow 
Exterior 
Crust 

Hi Vol filter 
(T1D30) 

Hi Flow 
Interior 

Low-flow 
Interior 
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Laboratory Session March 6, 2005 
 
High-Flow Interior (T2D16)—(after sputtering again to get better pictures) 
 
Image: Hiflow-interior001 40 × SE overview image Figure D1-20 
 Hiflow-interior002 80 × SE image Figure D1-21 
 Hiflow-interior003 65 × SE image—pretty clean fibers Figure D1-22 
 Hiflow-interior004 300 ×  SE image—deposits Figure D1-23 
 Hiflow-interior005 5000 × SE image—zoom in on deposits 

on fiberglass 
Figure D1-24 

 
 
Low-Flow Interior (T2D16) 
 
Image: Lowflow-interior001 55 × SE overview image Figure D1-25 
 Lowflow-interior002 120 × Close-up of Lowflow-

interior001 
Figure D1-26 

 Lowflow-interior003 3500× SE image zoom in on deposits Figure D1-27 
 Lowflow-interior004 370×  SE image zoom in on deposits Figure D1-28 
 Lowflow-interior005 85 × SE overview image Figure D1-29 
 Lowflow-interior006 370 × Zoom in  Figure D1-30 
 Lowflow-interior007 100 × SE image Figure D1-31 
     
General Observations: Low-flow interior looks cleaner than high-flow interior. 
   No crusts, only small particles. 
   Images Lowflow-interior001 through 004 taken on the same region 
 
 
Low-Flow Exterior (T2D16) 
 
Image: Lowflow-exterior001 43 × SE overview image Figure D1-32 
 Lowflow-exterior002 120 × Close-up (charging) Figure D1-33 
 Lowflow-exterior003 600× Zooming on deposits Figure D1-34 
 Lowflow-exteriorEDS1  Particle on fiberglass (pic 003) Figure D1-35 
 Lowflow-exteriorEDS2  Particle on fiberglass (pic 003) Figure D1-36 
     
General Observations:  Although sputtered again, some problems with charging remain. 
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Figure D1-1.  BSE image overview (T2HIX1). 
 
 

 
 

Figure D1-2.  BSE image on center of image T2HIX1 above (T2HIX2). 
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Figure D1-3.  BSE image at 1000 times magnification (T2HIX3). 
 
 

 
 

Figure D1-4.  BSE image at another angle on the center of the image (T2HIX4). 
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Figure D1-5.  SEM image overview for interior of high-flow (T2HII5). 
 
 

 
 

Figure D1-6. SEM image of T2HII5 at 1000 times magnification (T2HII6). 
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Figure D1-7.  SEM image of high-flow interior for another sample area (T2HII7). 
 
 

 
 

Figure D1-8.  SEM image overview for exterior of the low-flow sample (T2LOX8). 
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Figure D1-9.  SEM image of the upper left portion of image T2LOX8, low-flow exterior 
(T2LOX9). 

 
 

 
 

Figure D1-10.  SEM image overview for interior of the low-flow sample (T2LOI10). 
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Figure D1-11.  SEM image on the center of image T2LOI10, low-flow interior (T2LOI11). 
 
 

 
 

Figure D1-12.  SEM image overview of exterior crust (HI_flow_ex_crust001). 
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Figure D1-13.  SEM image overview of the same area of Figure D1-12 
(HI_flow_ex_crust002). 

 
 

 
 

Figure D1-14.  SEM image close-up view of crust (HI_flow_ex_crust003). 
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Figure D1-15.  SEM image of crust at 150 times magnification (HI_flow_ex_crust004). 
 
 
 

 
 

Figure D1-16.  Counting spectrum image of the deposit area in Figure D1-15 
(hiflow~excrust~EDS1). 
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The results from the chemical composition analysis for hiflow~excrust~EDS1 are given Table 
D1-1. 
 
 

Table D1-1.  The Chemical Composition for hiflow~excrust~EDS1 (Figure D1-16) 
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Figure D1-17.  SEM image of a new exterior crust area at 270 times magnification 
(HI_flow_ex_crust005). 

 
 
 

 
 

Figure D1-18.  Counting spectrum image of the deposit area in Figure D1-17 
(hiflow~excrust~EDS2). 
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The results from the chemical composition analysis for hiflow~excrust~EDS2 are given in Table 
D1-2. 
 
 

Table D1-2.  The Chemical Composition for hiflow~excrust~EDS2 (Figure D1-18) 
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Figure D1-19.  SEM image overview of another area for the exterior crust 
(HI_flow_ex_crust006). 

 
 

 
 

Figure D1-20.  Test-2 Day-16 SEM image overview (Hiflow-interior001). 
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Figure D1-21.  Test-2 Day-16 SEM image for high-flow interior (Hiflow-interior002). 
 
 

 
 

Figure D1-22.  Test-2 Day-16 SEM image showing clean fibers (Hiflow-interior003). 
 



 
D1-18 

 

 
 

Figure D1-23.  Test-2 Day-16 SEM image of deposits for high-flow interior 
(Hiflow-interior004). 

 
 

 
 
Figure D1-24.  Test 2-Day-4 SEM image zoomed in on deposits on fiberglass, magnification 

5000 times (Hiflow-interior005). 
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Figure D1-25.  Test-2 Day-16 SEM image overview for low-flow interior 
(Lowflow-interior001). 

 
 

 
 

Figure D1-26.  Test-2 Day-16 SEM closeup image of Lowflow-interior001 (Lowflow-
interior002). 
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Figure D1-27.  Test-2 Day-16 SEM image at 3500 times magnification of deposits shown in 

Lowflow-interior002 (Lowflow-interior003). 
 
 

 
 

Figure D1-28.  Test-2 Day-16 SEM image at 370 times magnification showing closeup of 
deposits in Lowflow-interior002 (Lowflow-interior004). 
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Figure D1-29.  Test-2 Day-16 SEM image overview of a new sample area (Lowflow-
interior005). 

 
 

 
 

Figure D1-30.  Test-2 Day-16 SEM image zooming in on image Lowflow-interior005 
(Lowflow-interior006). 
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Figure D1-31.  Test-2 Day-16 SEM image showing a cleaner appearance than seen in some 

high-flow interior samples (Lowflow-interior007). 
 
 

 
 

Figure D1-32.  Test-2 Day-16 SEM image overview for low-flow exterior 
(Lowflow-exterior001). 
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Figure D1-33.  Test-2 Day-16 SEM image closeup (charging) of the image Lowflow-
exterior001 (Lowflow-exterior002). 

 
 

 
Figure D1-34.  Test-2 Day-16 SEM image zooming in on deposits at 600 times magnification 

(Lowflow-exterior003). 
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Figure D1-35.  Test-2 Day-16 counting spectrum image for a particle on the fiberglass 
shown in Figure D1-34 (Lowflow~exterior~EDS1). 
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The results from the chemical composition analysis for Lowflow~exterior~EDS1 are given in 
Table D1-3. 
 
 

Table D1-3.  The Chemical Composition for EDS1 
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Figure D1-36.  Test-2 Day-16 counting spectrum for a particle on the fiberglass shown in 
Figure D1-34 (Lowflow-exterior~EDS2). 
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The results from the chemical composition analysis for Lowflow~exterior~EDS2 are given in 
Table D1-4. 
 
 

Table D1-4.  The Chemical Composition for EDS2 
 

 
 
 


