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N.C. State PULSTAR Reactor
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Basis for (temporary?) Upgrade
to 3-Shift Ops.

Increased demand for reactor availability
for:

» Research - INIE/MUSIC Projects
» N.C. State Academic Labs

» Internet-based PULSTAR Reactor Labs

» Extension activities
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PULSTAR Operations
Statting Specitications:

» Senior Reactor Operator (SRO) - on call
» Reactor Operator (RO) - @ console
» Reactor Health Physicist (RHP) - on call

» Reactor Operator Assistant (ROA) -

available within 5 minutes
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Statfing Requirements

3-Shift Operations requires:
B 336 operator-hours of coverage/week (2 RO/SRO’s on duty)

B 9 FTE SRO/RO’s @ 40 hrs/week each minimum

Staffing as of Spring’04:
4 FTE SRO's

Operator Candidate
Selection & Training

6 part-time student RO’s

1 RHP

(280 hours/week avail.)
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N.C. State

Student Operator Training Stats
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Quality Candidate Selection

Operator Candidates Must:
» Pass operations course (NE491/235) with = A-
» Maintain = 3.0 GPA (overall and in major)

» Be willing to serve program = 1 year as a

licensed RO (no "Trophy” licenses)
» Demonstrate a mature and professional attitude.

» Pass medical examination per NRC req.
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Student Operator Training

Created new academic course within NE Dept. as
I? fl?%%lrer for the licensing program - starting in
all’'04:

NE235 - "Reactor Operations
Training” (2 credits, S/U)

» 1 hr lecture per week
reactor theory

» 3 hr lab per week
reactor plant systems
operating characteristics
technical specifications
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Student Operator Training Stats

2004: 7 out of 13 selected
71% NRC exam pass-rate
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Total Number of Licensed Student RO's
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Statfing Requirements

3-Shift Operations requires:
B 336 operator-hours of coverage/week (2 RO/SRO’s on duty)

B 9 FTE SRO/RO’s @ 40 hrs/week each minimum

Operator Candidate
Selection & Training

(280 hours/week avail.) ,',
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Fuel Management Issues

Resources:

» Highly burned original 4% fuel 1971 core load
(total excess = 0.0120 Ak/k as of May ‘05 )

» 9 un-irradiated 4% fuel assemblies

» 6% Fuel pins (enough for 8 assemblies) -

possession only
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Core Loading Requirements

Increase leakage to Optimize excess for extended
key experimental facilities operations
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Excess Reactivity (pcm) -vs- Power History (MW-hrs)
PULSTAR Reactor Core Loading
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Core LLoads #4 and #5
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Excess Reactivity (pcm) -vs- Power History (MW-hrs)
PULSTAR Reactor Core Loading
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Core Loading Requirements

Increase Leakage to Optimize Excess for extended
Key Experimental Facilities operations
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Scheduling

Goal #1: Continue to accommodate all reactor

facility users.

Goal #2: Accommodate student schedule.
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NC STATE UNIVERSITY

September 16, 2005

3-Shift Operations Calendar
November 2005
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Summary

Took ~ 1-1.5 years lead time to accomplish move from 1

to 3 shift ops.

» Utilizing student operators resulted in 50-60% savings in

staffing costs.

» From July 1st, 2005 to date (9/16/05), we've operated for
1100 FPH’s (previously averaged 400 FPH/year)
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