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source range neutron flux
intermediate range flux
power range flux
nitrogen-16 power measurement
core limit calculation for low DNBR (Departure from Nucleate Boiling Ratio)
linear power density (kW/m)
rod cluster control assembly misalignment calculations
rod cluster control assembly bank movement surveillance
rod cluster control assembly bank insertion calculations
pressuriser pressure
pressuriser level
reactor coolant system flow rate
reactor coolant cold leg narrow range temperature
steam generator narrow range water level
loss of 11 kV supply detected
both main turbines detected tripped

Trip parameters



Trip actions
• Drop control rods
• Turn off stuff
• Trip turbines
• Alert staff

Post-trip actions
• Cooling – lots and lots
• Start loads of extra systems



Safety critical software

First use of software PPS in UK

How can we make it with no bugs?
And tiny possibility of crashing?

High-integrity Software Engineering
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Earthquakes!



Receive 
data

Do 
processing

Check 
results

Activate 
outputs

Send data

x86 Assembly
and

C

Infinite loop with fixed loop timing
RS-422 communications



8086 processor + PROMs





MALPAS

‘Prove’ software is correct



‘Safety Adjacent’ software







Flux Mapping



Thimble tubes

Detector Drive System
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Host Controller
Old MMI

Old Industrial PC

Flux Mapping System
Man-Machine Interface

(FMS MMI)







Other systems and anecdotes:

Loose Parts Monitoring System
Seismic Monitoring System
Interlocking of PPS cubicle keys
Potassium Smarties & calendars
Hot winding corridor
Security – including on journey
Outage
Low-level nuclear waste
Training control room – and carpet tiles
Positioning of turbine and reactor


