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are prepared for remelting after spectrochemical analysis and gas contents.
Remelting is carried out in water-cooled copper crucible in vacuum arc furnace
under vacuum. The ingot after chemical analysis, hardness evaluation and
ultrasonic testing is shipped to seamless tube plant.

4.5.3 Seamless Tube Plant (STP)

Zircaloy-4 ingots after in-house inspection are hot forged to bars and
swaged to round bars for tube and rod production. Forged bars are machined
for slabs for the production of strip. Round bars are machined to billets, canned
in copper canisters and sealed with copper end plates by hydraulic pressing.
Canned billets are heated to 800°C and extruded in an 800 ton extrusion press.
The tube reduced extrudes (TREX) are decoppered, straightened and under go
honing to ensure inside cleaning from any adhered copper or scale. TREX cut
to desired lengths are cold pilgered with intermittent annealing.

The pilgered tubes are further reduced to size on cold rolling mills The
tubes are finally pickied and straightened on high precision cross rolls and are
belt ground from outside. The tubes are finally degreased, annealed and
inspected for the following:

Ultrasonic inspection
Metallography

Mechanical testing

Chemical assay.

Gasseous contents (O,, N, and Hy)
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Corrosion testing.

After acceptance these tubes are shipped to fuel fabrication plant for fuel
manufacture.

4.6  Magnesium Production Plant

Magnesite (MgCOs3) is the starting material for MgCl,.1.5H,0. Calcined Magnesite
is reacted with HCl. MgCl, hydrate is recrystalized, and dehydrated to MgCl,.1.5 H,O.
Feed is prepared by mixing appropriate quantities of KCl, MgCl, and Ca Cl, for use as
electrolyte. The cell is operated at 10-12 volts and 7000 amperes. The cell is charged at
regular intervals and Magnesium is collected from the top. Crude Magnesium is
sublimed under vacuum and melted under flux to get pure metal ingot. The ingot is
crushed to small pieces for use in the production of Zirconium sponge.
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KANUPP CORE AND FUEL PERFORMANCE

The core performance is evaluated from the following performance indicators:

¢ Fueling frequency.
¢ Maximum Bundle and channel powers.
¢ Average discharge burnup.

The fueling frequency depends on the fuel management tools and operational constraints.
Fuel management practices depend on fueling strategy based on neutron flux profile, through
developed computer codes. Operational constraints depend on many factors e.g. Moderator
and coolant isotopic, moderator operating band and defueled channel etc. These factors were
discussed in detail elsewhere [9].

Maximum bundle and channel power as well as discharge burnup are not directly
measurable. At KANUPP these are computed with well tested and evaluated computer code
“PERIKAN" [10].

KANUPP has completed 3428 Full Power Days. (FPD) of operation as of 30" June 1999
(Average capacity factor = 28.48%). During this period, the plant has generated 121688
BBTUs of thermal energy. In this process a total of 15863 fuel bundles (6712 Canadian +
9151 Pak.) have been discharged to the spent fuel bay.

During the period 1998, the core average burnup was 3426.6 £ 96.6 MWD/TeU. The
average discharge burnup of core was 6686.9 MWD/TeU and corresponding figures for inner
and outer zone were 6844.4 and 6686.9 MWD/TeU respectively. The fueling scheme was
“SIMFUP” with flux peaking in the core centre. The fuel performance is steady and
comparable with that reported earlier [9]. The bundle power has remained within an
operating band of 425-475 KW and channel power have also remained within the operating
envelop of 2.8-3.2 MW in general. The fuel performance throughout KANUPP operation
remained within design operational limits. The bundles have burnt more than 10,000
MWD/TeU.

FUEL INTEGRITY ASSESSMENT

Integrity assessment of fuel bundles in the reactor core has been carried out by monitoring
the Rb-88 and Cs-138 activities and their ratio through the use of Gasseous Fission Product
(GFP) monitoring system. Additional information has been derived by monitoring I-131 in
the primary coolant. GFP ratio remained in the range of 0.2-0.6 well under the alarm limit of
1 micro curie per litre. The I-131 concentration also remained below 5 micro curie per litre as
against the alarm limit of 500 micro curie per litre. All the indigenous fuel bundles irradiated
so far have been found defect free.


























