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Human control

“The human operators shallalways have the
authority in the human-machine system.
Operator shallhave control ofthe different
states of automatic systems and sequences
in alloperational modes.”

(TR1212 Operator Station HMI).

How the MCAS system works

The Boeing 737 Max has a ) -
computer controlled stability system 2. Horizontal stabiliser
called MCAS trim adjusts to correct

| angle if too high

F 4
1. Sensors in nose measure f
angle of flight

3. Nose pushed down to T

reduce risk of a stall Syl ,f-—"'l

+10 degrees:
risk of a stall

4. But if the sensor reading is
wrong, MCAS may activate and
push the nose down anyway

False reading

Reality

‘%

5. Pilots can temporarily switch off . N -
MCAS and pull up. ,_‘L.‘_:___ RN

Pilots overruled by computers
in the Boeing Max accidents

But system restarts if false MCAS off

\ readings continue, creating a

tug of war between the aircraft
and its crew ;

MCAS on
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Source: Boeing, The Air Current [B[B[C]
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The irony of automation

Necessary to keep «.humans in the loop.» Reduction of work tasks

* Operators less trained/experienced when called to action
» System maybecome more opaque — more difficult to diagnose/understand what is happening
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Potentialoperator challenges related to increased digitalisation

Operator complacency — “The system will fix the problem. It always does.”
Operator lackof understanding — “The system is like a blackbox. Ireally haven't a clue about what's going on.”
Operator response uncertainty — “‘lunderstand the problem, but lam not sure how to respond.”

Operator trust in own judgment — “1believe Ishould shut down now, but the computer says no.”

Operator inactivity — “‘Wow! Nothing happens for hours,and then allhellbreaks loose.”

['.'illiFIITEI! SAYS NO!
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Simulator training
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Meaningful Human Control of Digitalized Systems
e Joint industry initiative in the Norwegian oiland gas industry

* Timeline 2021-2025

o Led by SINTEF
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Presenter
Presentation Notes
MAS – Meaningful Human Control of digitalization in safety critical systems
The MAS project is about design of meaningful Human Control of digitalization in safety critical systems and supports the area “Knowledge-building Project for Industry” in PETROMAKS 2. The proposal is initiated by the oil and gas industry in Norway and Canada, which have seen the need to focus on safety and human involvement as digitalization is increasingly introduced in the industry. Key themes in digitalization covered in this project proposal are automation and remote operations. 

Samarbeidspartnere forskere:- core project team of experienced researchers from SINTEF, NTNU, TU Delft, (and R&D from Safetec and DNV GL). ��Samarbeidspartnere industri: Oil and Gas network in Canada og Norge: Equinor, Vår Energi , Sjøfartsdirektoratet, Kongsberg Maritime, Kystverket, ABB, CIRIS – NTNU Samfunnsforskning A/S, DNV, ELDOR, Eggs Design, Halogen, HCD, IFE, Lloyd's Register Consulting, Nice, NTNU Design, Safetec Nordic AS, Siemens A/S, USN. 
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