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“The  huma n opera tors sha ll a lwa ys ha ve  the  
a uthority in the  huma n-ma chine  system. 
Opera tor sha ll ha ve  control of the  diffe rent 
sta tes of a utoma tic systems a nd sequences 
in a ll opera tiona l modes.” 

(TR1212 Opera tor Sta tion HMI).

Pilots overruled by computers 
in the  Boeing Ma x a ccidents
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Reduction of work ta sksNecessa ry to keep «…huma ns in the  loop…»

• Opera tors less tra ined/experienced when ca lled to a ction
• System ma y become more opa que – more difficult to dia gnose/understa nd wha t is ha ppening

The  irony of a utoma tion
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Potentia l opera tor cha llenges re la ted to increa sed digita lisa tion

• Opera tor compla cency – “The system will fix the  problem. It a lwa ys does.”
• Opera tor la ck of understa nding – “The system is like  a  bla ck box. I rea lly ha ven’t a  clue  a bout wha t's going on.” 
• Opera tor response  uncerta inty – “I understa nd the  problem, but I a m not sure  how to respond.”
• Opera tor trust in own judgment – “I believe  I should shut down now, but the  computer sa ys no.”
• Opera tor ina ctivity – “Wow! Nothing ha ppens for hours, a nd then a ll he ll brea ks loose .”
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Simula tor tra ining
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Mea ningful Huma n Control of Digita lized Systems 

• J oint industry initia tive  in the  Norwegia n oil a nd ga s industry

• Timeline  20 21-20 25

• Led by SINTEF

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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