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ibd [Package] Electric kettle [125 Kettle logical connections] /

:Electrical assembly

BoilingControl :Switch :Electrical assembly

Ein :Electricity [e]«<=—{&]E :Electricity

Eout :Electricity

ElectricityControl

BoilingControl ElectricityControl

—L

BoilingStatus

:Boiling status indicator

E :Electricity

BoilingStatus

:Water tank
E :Electricity
IrWQ - [€]WQ: Water quantity
:Water - = =\ -
Win :Water|[¢ <|Win: Water
quantity . =
:Spout
Wout: ~Water [S}—————=>{3] Win :Water
Wout :Water|5] -|Wout :~Water
ExcessHeat :HeatE ::I‘::ExcessHeat :Heat
Noise :Noise[— —I3IN :Noise
il T
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uc [Package] Electric kettle [106 Use cases]/

Class:ElectricKettle

Put water

in kettle

Boil water

Stop boiling

IS

<<block,external>>
WaterTap

<<block,external>>
PowerPoint

Pour water

<<block,external>>
WaterDestination

A—RT7—R

B[N VEDOH - ZED

PiFEKE

g
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23 ©IFE
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Water burns

[ 1
Contact with Water is

water hot
| .
Water leak Over-boiling
from tank

Pouring water Water
by tilting kettle spills

Boiling Boiling too

too long| much water
| \

Pour water Lid Lid

guidance |leak) failure FTA
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bdd [Package] Electric kettle illustrative diagrams [Lid Ieak]/

: « i »
«requirement» deriveHzd «Hazard» «Harm»

Make water available | ~ =~ =~ | Boiling water «HarmContext» Water burns

-
L - ~ «deriveHzd»

«usecase»
Pour water i )
«activity» <«_de£|v_eH_C»_ «HarmContext» [ «deriveHC» = «block»
Tilt kettle towards spout Lid leak while pouring Lid
bdd [Package] Electric kettle illustrative diagrams [Over—boiling]/
«requirement» «d_er_lvein_d»_ «Hazard» «Harm»
Boil water Boiling water «HarmContext» Water burns
-

-
~ 7 «deriveHzd»

«usecase»
Boil water
«activity» «deriveHC» <<H§1rmContext>> ' «deriveHC» «activity»
Boilwater [~~~ 7 7 7] OverbailingiilERcEEIE™ — = ~ = Z>|Wait for boiling to finish
by user to deactivate
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bdd [Pachkage] Electric kettle illustrative diagrams [Lid leak, owver-bailing] /

. '

arequirements [ _ ocEsthjd!_..Hsrm Conte...

Boil water Boil water | - Crver-boiling due to failure
by user to deactivate

wderiveHCa
-
G ~
-

T
- |
wderiveHzd» I
]

«Hazardx h Contest aHarms
Pour water R - wHarm Contextx
wderiveHzd s Boiling water I Water burns
—— «Harm Contexts i
..-"r-’ [
‘{:_oc::leri\.-'EHz::ln :
1
SafeML::Harm ...
. Tilt kettle t d t ¥ sblodks
Boil water 1 el Rynands Spou - ———————|Lid Ieakwhilepnuring——————————:} Lid
aderiveHC» aderiveHC»
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bdd [Package] Electric kettle illustrative diagrams [Lid leak defence]/

«requirement» «activity» «block» P «block»
Make water available Tilt kettle towards spout Lid Seal

.\ =N [\\ A \:/ «satisfy»

«deriveHzd»~ \

|
! verif’
«usecase» «Hazard» \ : «requirement» é y» «testCase»
_____ s \ . . - = . .
Pour water «deriveHzd» Boiling water . | Watertight lid seal Seal is watertight
T
«deriveHC»\ I «deriveHC» \,/ «reqDefence»
\ ]
______ «HarmContext»  |«DefenceResult» |  «PassiveDefence»
«HarmContext» Lid leak while pouring : Sealed lid
|
l
«Harm» «DefenceResult»
Water burns Sealed lid result

St=D3T L/syFxy
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bdd [Package] Electric kettle illustrative diagrams [Over-boiling defence]/

«requirement» 282Ve_Hz_d»_ «Hazard» «activity»

Boil water Boiling water Boil water

g A

-
- ~ «deriveHzd» |
| «deriveHC»

«usecase»
Boil water ¥ CI —
el Sl niesr «DefenceResult» i
«HarmContext» | — — — — — Over-boiling due to failure <<Azt|\;eDe1;enfc;e>>
by user to deactivate UtoEUE

A A

|
|
|
|
|
|

|
: «detect» |
] |
«Harm» «ContextDetector» «DefenceResult» : «reqDefence»
Water burns Water status sensor Auto cut-off result :
) |
I «reqDetection» 1
] ]
«requirement» | . ~ «requirement»
Detect water status «deriveReqt» Automatic cut-off
A\ A N
«verify» | l «satisfy» l«deriveReqt»
| | ]
«testCase» «block» «requirement»
Sensor correctly detects Water status sensor Automatic switch control
water status

: : N A
E)JZ I\“Jj t <<Ver|fy»: :«satlsfy»

«testCase» «block»

t S / 'lj' Sensor correctly detects Water status sensor
water status
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bdd [Package] Laser Pointer [Laser hazard] /

«requirement> [ ] «testCase» D

Produce a laser beam for «block» Test maximum laser

measuring distances Laser sensor power

A N«

I

|
| ~ | «verify»
| |

~
«deriveHzd» RS
} = Y
«Hazard» <Dl «requirement»
SCEr- - - — - — — — = O PR - — - - - => The laser power shall be
dSEN . Laser diode . S
«deriveHzd» «satisfy» limited to 1ImW
T
|
\I/ «regDefense»
«Harm Context» «Passive Defence»
_«Eaim_C(_)nEe)it»_ ] Person looks directly «Defense Result» Limit laser power
at laser T
| tags
tags | cost = Low
probability of harm = High | probability of success = High
probability of occurrence = Low I
rangelegiis «Defense Result»
H severity = S1 .
«Rarm» Laser power limit result
Damage to
eyesight tags
probability of harm = Low
tags probability of occurrence = Low
safety score = 0.2 range = One
severity = SO
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bdd [Package] Robot wheelchair [Obstacle collision]/
«Defense Result»
Estop result
«block, external» User controls motion S
Footpath with joystick probability of harm = Low
probability of occurrence = Low
/:\ | range = One
, severity = 51
«deriveHzd»
deriveHzd : «deriveHC> .
«Hazard» I :
Pedestrians «Harm Context» |
Use_r drives whe_elchalr | «Active Defence»
into pedestrian | Emergency stop
____________ 1
probability of ;Z?:w = High «Defense Result» L tagg
o cost = Low
Earﬁgzbl“gnzf occurrence = Low probability of success = High
«Harm Context» severity = 52 A
I
A .
! |
L «reqDefense»
T «Context Detector» |
’ Obstacle detector -
Injury to a person «requiremeht>  [[__]
tags Emergency stop
tags cost = Medium capability
safety score = 0.3 probability of false positive = Low
probability of true positive = High //7 r}
A 0 v
| «reqDetection» «satisfy», wverify»
I / A
«testCase» Q «redi 4 «testCase» D
: quirement» | ;
Wheelchair correctly —— | - — — — > Detect «block» Wheelchair stops
detects people «verify» pedestrians Estop system immediately when
estop is triggered
I «satisfy»
]
«block»
Laser scanner
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Harm

Electrocution

Electrical fire

Heat burns

Steam burng

FFEZEY—IL:
SafeMLIC&ko&Z ElFHERTRLI=HI

P{Occur)

Har mCiontext

Cyver—bailing due to too much water

Latch failure while pouring

Lid leak while pouring

Foor water guidance while pouring

Contact with live electrical components

Contact between water and live electrical components

Short circuit of live electrical components

Ciantact with fank

Contact with element

Steam build-up from bailed water

Deferce

Auta cut=off
Undefended case

Water level =ensor

Water limit indication mark on tank

Undefended casc
Undetended case
Sealed lid
Undetended case
Shaped =pout
Undefended caze
Electrical insulation
Undetended caze
Waterproafing
Undetended case
Electrical insulation
Undefended caze
Heat insulation
Unidefended case

Undeferded caze

Loy
Medium
Loy
Loy
Law
Lowy
Loy
Medium
Lowy
Lowy
Lowy
High
Loy
Lowy
Loy
Medium
Loy
Law
High

P Harm)

Loy
Loy
Loy
Loy
High
Loy
Lo
High
High
High
High
Medium
Medium
High
High
High
Loy
Hezl

Medium
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ki,

P{Occur)

Loy
Medm
Lo
Loy
Low
Loww
Lo
Medium
Loy
Lo
Loww
Hiegh
Lo
Liw
Lo

Medium

P{Harm)

Loy
Loy
Ly
L
Hrgh
Lo
Ly
Hieh
High
High
High
Medium
Medium
High
Hieh
High

FFEZEY—IL:
SafeMLIC&ko&Z ElFHERTRLI=HI

Raree

Oha
Dne
Dre
Dre
Few
Une
Dne
Dne
Dre
Cre
Dre
tlarsy
Ml
Mary
Une
Crne

SEVEr ity

a1
a1
a1
S7
a1
a1
=
=
54
=3
=3
=3
=
a3
Y

PiSuccess)

High

High

Medium

safetvsoore

DO123
00246
00123
00123
0074
00123
00123
007

003y

01
IRRRR
Nl
02222
03333
IRRRR
0.1431

Cost
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Defenses Matrix

- i r [ el Ly [ ) ) a
5 5 = - g 3 5 ] 3 5
4 4 = @ = ar o —~ ar o
O o o ~ a 2 ) 2. S, o
= /8| x T |z2|3[&8|z|:z
m i i = o = = = 5 5
E— E— = =, - ] =5 o m
m o g E % E % —_ = o
b Auto cut-off

Water level sensor nn12a

Water limit indication mark on tank na123

Sealed lid 00123

Shaped zpout 0037

Electrical insulation ni111 n1111

Wiaterprooting Q2222

Heat insulation 00123

Steam venting

E NI+ DL RGEZHRITOIENTES

4} dn_p| Ing weays

00246
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Harms Report Document

for

Electric kettle 1.0

Model date: 2013/ 02/ 15
Report date: 2013/ 02/ 15

Model author(s): Geoffrey Bic
Model created: 2012/04/17

Report generated by:  Geoffrey Biaas
Position: System engineer

Signature:

1Electrical fire

Harmrs report for:Electric kettle{v.1.0] Report generated by:Geoffrey Biggs[Systemengineer]

Safety score: 067
Hazard: Electricity
Sources:

1.1.Harm Context: Contact between water and live electrical cormponents
Probability of occurrence: High

Probability of harm Medium
Rance: Many
Severity: S3
Sour

rces:
- [Block] Electric eleent

=

1.2Harm Context: Short circuit of live electrical components
Probability of occurrence: Low
Probability of harm High
Rance: Many
Severity: S3

Sources:
- [Block] Switch
- [Block] Electric cable

[54 Package) HarmContexts (Short creuit of ive owctrica

componerts] )

2013/02/ 1

2013/02/15

Model created: 20120417 Report
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