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Generated	Requirements:
- Inform	authorities	

- Attain	confirmation	before	each	operation
- Notify	within	X weeks

- Regular	location	monitoring
- Illuminate	kite	and	tethers	to	be	visible	within	Xm

- Emergency	Retraction	system
- Release	of	tension	on	tethers

Abstract

Safety	and	Reliability	are	two	of	the	most	important	lifecycle	properties	that	any	Airborne	Wind	
Energy (AWE)	system	must	exhibit. However	like	in	many	areas	of	technology	today,	AWE	is	experiencing	a	
very	fast	technological	progress	and	an	increase	in	complexity/coupling	between	subsystems	and	more	
complex	relationships	between	humans	and	automation.	Thus	traditional	safety	engineering	efforts,	such	
as	FTA	&	FMEA,	are	strained	to	keep	up	with	the	complex	systems	we	are	building	today.
This	paper	introduces	a	new	approach	to	building	safer	systems	developed	

by Prof. Nancy Leveson at MIT	[1] that	departs	in	important	ways	from	traditional	safety	engineering.	The	
new	model	called	STAMP	(Systems-Theoretic	Accident	Model	and	Processes),	changes	the	emphasis	in	
system	safety	from	preventing	failures	to	enforcing behavioural safety	constraints. Component	failure	
accidents	are	still	included,	but	the	conception	of	casualty	is	extended	to	include	component	interaction	
accidents.	Safety	is	reformulated	as	a	control	problem	rather	than	a	reliability	problem.
We	will	perform	a	hazard	analysis	on	an	AWE	system	that	is	currently	being	developed	by	a	team	of	MIT	

students	using	a	new	approach	to	hazard	analysis	based	on	the	STAMP	causality	model,	called	STPA	
(System-Theoretic	Process	Analysis).	Our	paper	will	demonstrate	how	the	application	of	STAMP	and	STPA	
leads	to	engineering	and	operating	safer	and	more	reliable	AWE	systems	and	overcome	some	of	the	
limitations	of	traditional	safety	engineering	techniques	widely	used	today	including	Fault	Tree	Analysis,	
Event	Tree	Analysis	and	HAZOP.

Safety	Analysis	of	AWE	Systems
Carlos	Perez-Damas,	Burak Gozluklu,	Arlette	Reyes

cdamas@mit.edu

o Defines	safety	as	a	control	problem	(vs.	
failure	problem)

o Applies	to	very complex	systems		

o Includes	software,	humans,	operations,	
management

o Based	on	general	systems	theory	+	systems	

engineering

o Expands	the	traditional	model	of	the	
accident	causation	(cause	of	losses)

o Not	just	a	chain	of	directly	related	
failure	events

o Losses	are	complex	processes
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