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section 1 

SUMMARY 

On December 16, 1981 entry was made into ,the TMI-2 containment building 

to perform gamUla--ray scans on surfaces of the 305' level. Five areas 

were selected for these measurements: two of them were of·surfaces of 

walls, two were of floor surfaces under the reactor core flood tanks, 

and the remaining was of a floor surface in an area that had been re

ceiving a great deal of personnel traffic. The results showed contami

nation levels of less than 1 PCi/cm2 for all of the surfaces, consider

ably less than was observed at the locations of previous scans. 'l'wo of 

the areas showed no net activity and minimum ,detectable limits are list

ed that are less ~han 0.3 PCi/cm2 • 

.·r 
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-Section 2 

MEASUREMENT TECHNIQUES AND DETEC'l'ORCALIB~TIQN 

The SAl collimated 7~-ray spectrometer ("gamma-ray camera·) that was 

1,Ised in the measurements was designed specifically for scann~ng 

refactor piping and components to deteZ'lllilie quantitatively. the acti-

vity concentrations in these items. It is used with a method of analysis 

and calibration that was also developed (!,~) by SAl for use with sources 

of abnormal or extended geometry. This or similar collimators have been 

used (~) in previous scans of reactor syst6m components. 

A sketch of the collimated detector assembly is shown in Figure 1. Removable 

stepped plugs can be inserted into the open end of the collimator. Plugs 

used in the present measurements consist of one having a I-em diameter hole 

and a solid pluq used for "background measurements·. Figure 2 shows a cross",:, 

sectional view of the shielding. The assembly can be rotated to point at 

any angle frem 0'" to 180· with resp!!ct to a peEpendicular to the floor. The 

frame is IIOWlted on eight-inch wheels for easy DIOvement. An 8' efficient 

. (relative to 3·x3- HaI(Tl» hypezpure germanium detector was used in the 

assembly. The nitrogen retention time of the ~etector dewar is about eight 

hours. The detector preamplifier is a portion of the detector assembly. 

i'he detector bias supply, amplifier, and systeaa low-voltage power supply axe 

aiounted on the collimator cart. Hul tichannel analy~er (MeA) and input-output 

devices (printer and magnetic tape unit) are placed separately from the cart, 

_da. ~ .11 5C)Of~~t of signal cable can conn~t the MCA with the amplifier. 

':Cal-u;rati.cJD of t:hedetector~collimator systea used the techniques discussed 

iii- ReferliJlCa.. 1 and 2 •. ~ certified rdxed-isotope point-source stan4lrd Was 

- - -uiIe4-to ~sure bothon-axi.. and Qff-axis detector respon~. Energies and 

--J.r1t~.itiUol tb.9 ... :"t.1''' eaittecl ~ this standard ar.· listed in T.able 1 .. 
• _ •• '.,", '. ~ ".- ", ~_ t.. •. _. ..... . ';.. _ • ...:..: • _ • _ .• ' - • 
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Table 1 

, GAMMA-RAY ENERGIES AND SOURCE INTENSITIES 
'FOR'. DETECTOR' CALIB~"I~, STANDARD . 

GarIIna-Ray Intensity 

Energy' (keV) GaJIrma-RaYs per Second. 

88 1345 

122 1034 

166 1001 

279 2453 

392 2919 

514 5146 

662 7817 

898 8597 

1173 9547 

).332 9559 

1836 9165 

j. 

) 

J 



'l'able2 

Otf.;.'AXi~~OFF;;:jUti:S ·DISTAHCESAT· WHiCH 
·CALIBRATlmtMEASUREMENT$ WERE· MADE 

DistanceAlbn-q 
DeteC:!tor':S~try .. 

AXis (CIa) 

12 .. 76 
n 

II 

II 

n 

n 

n 

II 

II 

17.26 

22.16 

30.96 

···.s· 

Distance Off· 
Detector symmetry. 

Axis (CIa) 

o 
0.1 

0.2 

0 .. 3 

0 .. 4 

0 .. 6 

0.7 

0.;8 

1.0 

o 
o 
o 

(J 

Ii 
.1 
f! 

! , 



Vistances along the detect.or symmet."y axis are measured from the cap 

of the detector cryostat. The distance of 12. 76-cm id the distance 
. - . 

to the O:utsid~ of;, ·!:he collimator. Since the diameter of the hole in 

the collimator is I·-em, it can be seen that measure."nents were made that 

extended to two diameters of the collimator hole. Data from the eali

brat ion measurements were fit to obtain thevalutls for the parameters 

describing the detector response (as in the detector model of ~eference 

2). These values were then used to calculate detection efficiencies. i 

Figure 3 shows the calculated detection efficiencies for the configura

tion as a function of coll.imator angleandofgcumna~rayenergy. 
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Section 3 

MEASUREMENTS. AND RESULTS 

Flve areas of the TMI-2 reactor containment building elevation 305' 

were scanned in the measurements. These areas are shown in Figure 4 

and described in Table 3. Two of these areas were of wall- surfaces 

and three were of floor surfaces. TWo of the floor areas were under 

core-flood tanks. The experiments were conducted exactly as discuss

"'1 in Reference 10. 

Ta~le 4 shows the net counting rates and the surface contaminations 

resulting from analyses of these data for the five areas. The results 

are for l37cs contamination. The analysis tecbniqueis also identical 

to that of Reference 10. 

The results from the present measurements show contamination levels 

sub ta t ' 11 1 th th 10,11 , , t s n 1a y ower an ose seen 1n our prev10us measuremen s. 

The areas are of vertical surfaces which were not previously scanned, 

floor areas under tanks, and a floor area that had seen considerable 

t:raffic. 
'-I 
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Table 3 

LISTING OF AREAS OF TMI-2 CONTAINMENT, Er..EVATION 305' FOR 
WHICH MEASUREMENTS WERE MADE BY GAMMA-RAY SCAtfflIHG OF THE 
SURFACE CONTAMINATION IN THE ENTRY OF DECEMBER 16, 1981 

Area Designation 

13 

H7 

V9 

34 

H7 

Description of Area 

Area of containment wall, approximately 
two feet above the floor. Northeast 
corner near "A" core-flood-tank. 

Floor area under core-flood-tank "A". 

Surface of liD-ring" wall near ft2 stairwell. 

Area of floor near "B" core-flood-tank and 
six feet out from edge of "o-ring". 

Floor area under core-flood-tank "B". 

3 ... 3········· 
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Tl1bl~ 4 

.~~:3~~fill~r;S:~A~ .. b:;~i~.~1~S 
N~t 

137Cs 
137cs Surface 

Area· Counting Bate Contamination 

Designation . (¢o/s) (}Jci/CJD~) . 

13 <0.6 <0 .. 2 

li7 4 .. 5:1:0.S O.96±0.lO 

V9 1.7±0.9 O .. S±0.3 

34 4.1±O.8 0.9±O.2 

as <1.S <Q •. 3 

(I 
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