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Background

Al egr al Fast Reactor Program Car
9003 | ncluded Pyrometelurgical Pr
A Engineering Scale Demonstration of Pyrometelurgical Process

Carried out in the Fuel Conditioning Facility Attached to
Experimental Breeder Reactor - Il

Process Conducted on Metallic Spent Fuel From EBR-II

Hot Operations Began June 7, 1996 When the First Irradiated
EBR-Il Element was Chopped

A Operations Continue Today
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Fuel Conditioning Facility and
Experimental Breeder Reactor - |l
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Remote Operations
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Driver Element E

~ 67% Enriched
Stainless Steel Cladding
Sodium Bonded

~70 g U per Element

Uranium i Zirconium (10 wt. %) ‘ {
I

le— 0.012" SS Cladding
— 0.010" Sodium Bond

24.05"
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Driver Fuel Storage Basket
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Element Chopper (6/7/96)
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Element Chopper




Element Chopper
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Element Chopper Basket (Anode)

A Basket Holds Approximately 20 kg of Chopped Fuel (~8 kg U-235)
e
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Electrorefiner
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ACTUATORS i?slgifzom _— A 500 °C
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Electrorefiner Basics

A When the Anode Basket is Lowered into the Salt, the
Sodium, Active Metal Fission Products, and
Transuranic Metals Automatically Undergo
Chemical Oxidation and Form Chlorides (Their Most
Stable State)

A Application of Voltage Between the Anode and
Cathode Causes Uranium Metal at the Anode to
Oxidize and Form Chlorides and Simultaneously
Uranium Chlorides Near the Cathode Reduce to
Form Uranium Metal

A Typical Voltage is <0.35 V
A Typical Current is 507 100 A
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Electrorefiner Basics

A Oxidation of Zirconium (the fuel is U-Zr alloy) and
Iron (the cladding and the basket itself) is Prevented
by Keeping the Applied Voltage Below Their
Threshold Voltage

A Uranium Mass Deposited at the Cathode is
Determined by the Integrated Current (338 A/kQ)

A Plutonium and Other Transuranic Metals Remain as
Chlorides in the Salt

ATypically requires ~100 hou
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10 kg Cathode and Cathode Mandrel
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Cathode Processor

A Typically ~19 kg of Cathode
Dendrites In the Cathode
Processor Crucible

Cathode Dendrite is ~80%
Uranium and ~20% Salt

1200 C Operating Temperature

150 miliTorr (0.0002 atm)
Operating Pressure

Salt Boils at ~1000 C
Uranium Melts at ~1130 C

Recovered Salt is Returned to
the Electorefiner

Depleted Uranium Metal Can Be
Added at this Point to Reduce
the Product Enrichment

o Io Po Do Po Do I
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Cathode Processor
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Cathode Processor Crucible & Ingots

~—e
ﬂ. ildaho National Laborotori ii



Casting Furnace
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Casting Ingots

A Currently Used to Reduce the Uranium Enrichment
by Adding Depleted Uranium

A Typical Ingots are ~50 kg and 20% Enriched

A The Furnace is Also Used to Obtain a Sample While
the Uranium is Molten

L
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Process Results

A Over 12,000 Driver Elements Processed
A Over 1000 Blanket Elements Processed

A Over 2500 kg of 20% Enriched Uranium Produced
from Driver Elements

A Over 2400 kg of Depleted Uranium Recovered from
Blanket Elements

A Over 35,000 Fissile Material Transfers

A Over 6000 Transfers of Fissile Material Between
Containers

A No Mass Limit Violations

g
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| essons Learned

A Engineering Scale Demonstration is Essential (few
designs work exactly as planned)




| essons Learned
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| essons Learned
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| essons Learned
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| essons Learned
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| essons Learned

A Rigorous Material Tracking is Essential




Material Tracking Computer Interface




