Evaluation of On-site Inspection Technique for Nuclear Fuel
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(¥ 1) Current Poolside

Inspection Techniques

Poolside Components Being Inspected, Effects Sensed
Inspection Fuel [Fuel Channel by Technique
Technigues Rods {Bundle |Boxes
1.Visual
a. Optical X X X Integrity, Crud, Bowing
a. Photography] X X X Integrity, Crud, Bowing
c. Television X X X Integrity, Crud, Bowing
2.Gamma Scan X Relative Power (Recent)
Fuel Column Height, Fu-
el Column Axial Gaps
3. Sipping (Core
Also)
a Wet X Integrity
b. Dry X Integrity
¢. Hybrid X Integrity
d. Vacuim X Integrity
4 Mensural
a. Profile X X Creep, Bowing, Growth
b. Gaps X Creep, Bowing
c. Lengths/ X X X Creep, Growth
Widths
5.Eddy Current X Integrity, Incipient
Defects
6.Ultr asonic X X Integrity, Incipient, De-
fects, Fuel-Cladding
Bonding
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(#2) Response Data for Typical Poolside Optical Tools

—Radiation Resistant

COLOR TV :

FILM
Black and white :
Positive/Negative Film
(70mm rolls)

COLOR :

BLACK AND WHITE TV:

—Regular High Resolution

APPARENT
SYSTEM RESOLUTION MAGNIFICA FIELD OF DYNAMIC RANGE/SEN-

TION VIEW SITIVITY
TELESCOPE OR BI- |5 5(clear aperture) arc sec | 11X (clear) -
NOCULAR
PERISCOPE 5.25 arc sec (magnification | 2 —20X 30° /10

dependent )

BORESCOPE 50 arc sec-16 are min 1/2 10X 30-40°

Horizontal:600-1, 000T V li-

nes )

Vertical :525TV lines

Horizontal: 1, 200-1, 400TV

lines

Vertical: 575~ 650TV lines

Horizontal :275-300TV lines
(400TV lines in best)

Vertical :575TV lines

Neg. 150-165 lines/mm,
Pos.14-17 lines/mm

69-95 lines/um
(less than black and white)

1.075-10, 760 1% (0.1-10°
foot candles), 10 grey scale

(lens dependent )

resolution
1.075-10, 760 1% (0. 1-10°
foot candles); 10 grey scale

(lens dependent)

resolution

10 grey scale resolution at
2,690 1"’ (250 foot lambe-
rts), 377 1%’ (35 foot lam-
berts)scene with an {/4
lens system brightness, pro-

(lens dependent)

duces a usable picture

ASA 64- ASA 300

ASA 75-ASA 100
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(CI” 1) The Apparatus for Visual inspection

and Photography of the Fuel Assem-
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(18 2) Schematic lllustration of Gamma Sc-
an Facility at Poolside
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(18| 3) Simulated Gamma Scan Along the Main Axis of a Fuel Rod(The overall Curve indica-

tes total burnup in the case of a long half-life fission product such as »7Cg,
for a short half-life fission product such as “°La,

distribution) .
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(2% 4) Diagram of Sipping Apparatus for
Detection of Failed Fuel
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(33 5) Frequency Distribution of the Relat-
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