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Ste Description Butterfly Valve Example (Hydro
s (IEC 60300-3-11) Plant)

. . larify what th t t
1. Define Functions Clarify what the asset must do under

Valve must reliably open/close, provide
normal operating conditions.

sealing, and allow safe isolation.

. . . List ways the asset can fail to meet its
2. Identify Functional Failures b

Valve cannot open fully, cannot close tightly,
functions.

leaks under pressure, or operates too slowly.

. . > : i >
3. Failure Modes & Effects Analysis Identify specific failure modes and their Seal wear lgakage, actuator fa!lure va.lve
stuck; corrosion - reduced sealing; bearing
(FMEA) effects. -
wear - sluggish movement.

. Leakage - reduced efficiency, flooding risk;
Assess safety, environmental, . .
4. Evaluate Consequences ) o stuck valve - turbine trip; slow closure >
operational, and economic impacts. .
safety hazard during emergency shutdown.

. Choose preventive, predictive, or
5. Select Maintenance Tasks P P

Regular seal inspection, condition
corrective actions.

monitoring, periodic functional testing.

. . Schedule quarterly actuator tests, annual
. Apply tasks, monitor effectiveness, L
6. Implement & Review seal replacement checks, review incident
update plan.
logs annually.




Description Butterfly Valve Example

Ste
P (IEC 60300-3-11) (Hydro Plant)
Clarify what the asset must do Valve must reliably open/close,
1. Define Functions under normal operating provide sealing, and allow safe
conditions. isolation.

< =JB1 Bypass system water )

[=] Product Bypass -
[] ProductRDS  -A1.KA1.JB1
[Z] EBL code 415.001.600

o

[=] Product Seal 1 -
|:| Product RDS  -AT.KAT.KAT.NAD1
|:| EBL code 415.001.320.111

.—»—C =NAD2 Preventing fluid entry )

|;| Product Seal 2 -
[i=] ProductRDS  -A1.KAT.KATNADI
|:| EBL code 415.001.320.1011

=A1.KA1 Flow controlling system

i=| Product Main inlet valve (MIV) F'Y

i=| Product RDS  -A1.KA1

i=| EBL code 415.001

w—( =KK1 Positioning system

Product Actuator/thorus
Product RDS  -A1.KAT.KK1
EBL code 415.001.200

AE1 Housing system

Product Housing -
Product RDS  -A1.KAT.AE1
EBL code 415,001,100

- =LA1 Automation system

Product Local control system &
ProductRDS  -A1.KAT.LAT
EBL code 415.001.500



Brukernavn
Presentasjonsnotater
Legacy vs RDS
No difference on an upper level: 
All major RDS functions also have an equivalent EBL functional location



= =JB1 Bypass system water

v — Ste Description Butterfly Valve Example
(B e B (IEC 60300-3-11) (Hydro Plant)

x—[ =NAD1 Preventing fluid entry )

[] Product Seal 1 -

[ feios Clarify what the asset must do Valve must reliably open/close,
p . 1. Define Functions under normal operating provide sealing, and allow safe
conditions. isolation.

/>—(=NADZ Preventing fluid entry )

[ Product Seal 2 a
D PreductRDS  -A1.KAT.KAT.NAD1

} () EBL code 415001320111
\

te—{  =KK1 Positioning system 4 . . Valve cannot open fully, cannot close
List ways the asset can fail to P y

roduc ctustorthorss ~ 2. Identify Functional Failures . . tightly, leaks under pressure, or
B ot s e fy meet its functions. gnty, P ’
- | © sleode 415001300 ) operates too slowly.

[ =A1.KA1 Flow controlling system

[E] ProductRDS  -AT.KAT

[=] Product Main inlet valve (MIV) -
[i=] EBL code 415.001

=AE1 Housing system

[E] Preduct Housin, g -
[£] ProductRDS  -A1KATAED
| (=] EBLcode 415.001.100

‘0—( =LA1 Automation system ﬂ

[E] Product Local control system
[£] ProductRDS  -A1KALLA1
[£] EBL code 415.001.500

\

J

LEGACY (6500+ classes) RDS (about 50 classes)

Functional failures :

1245 - Cannot close

6120 - Cannot open

6440 - Error in the opening of main valve
0245 - Oil spill

6542 - Not fully open

2545 - Not fully close

3354 - Seal broken

0415 - Slow opperation Functional Failures
0458 - Remote control issues (functional aspect)




e

Product Actuator/thorus =
Product RDS  -A1.KA1.KK1

Functional Failures (FF)

= =AE1 Housing system 1)

@ Poduct | Houing | A in the functional aspect

Product RDS  -A1.KA1.AE1
EBL code 415.001.100

s =LA1 Automation system 56
Product Local control system
_ i 1 Product RDS  -AT.KAT.LA1
A1.KA1 Flow controlling system o s 001 500
e e ——— - — -

Product Main inlet valve (MIV) - s " AMaterial o
Product RDS  -A1.KA1 ¢ \
\ L=/ EBL code 415.001 ) / B Mechanical joining = \

]

~ A

A Open when should be closed

B Closed when should be open

C Too slow
L Full designation =A1.KA1T!CC J

C Positioning

D Too fast

D Incomplete / wrong position

\ )

\_ G Flow/Movement

[«

e ———————

\—1'2'.
h. K Pressure .

\__ L Human interaction

I
|
|
|
|
|
|
|
|
|
5 )
‘-'-—( ! Functional failure j—-{
f N 5
|
|
|
|
|
|
|
|
! 30
\ /
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Less than 50 functional failure classes in total, should be standardized according to the RDS class.

E.g. for control classes “Position”, “Flow/movement” and “Human interactions” FFs are relevant



First level

Material

Mechanical joining

Positioning

Chemical

Electrical

Control

Flow/Movement

Audio
Temperature

Pressure

Human interaction

Environmentalinteraction

OO P>EI>IE>E>TMTMOOTPP>POTP>PO>MOOBT>MOO0OP>OO0P>IOTTMOO T >

Second level
Corrosion
Erosion
Fatigue
Overload / Structural weakness
Structural Deformation
Surface state
Cavitation
Integrity compromised
Unintentional loose
Unintentional Contact
Bad contact when contact is expected
No contact when contact is expected
Open when should be closed
Closed when should be open
Slow
Fast
Incomplete / wrong position
Poluted
Coated
Reacting when unintended
Not reacting as intended
Unwanted coloring
Without power
Without earthing
Discharging
Not responding
Unreliable
Wrong response
Leaking
Obstructed
Blocked
Vibrating
Slow
Fast
Causing unwanted noise
Silent
Hot
cold
unpressurized
too high pressure
Disabled
Disconnected
Removed
Fauna
Flora
Local ambient conditions

IHA - Causing unwanted noise

“Toescrption

'HA1

'HA2

'HA3

'HA4

<70dB Noticeable
<85dB Avoid prolonged exposure
<120dB Mandatory protection

>120dB Critical
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To meet demand for flexibility and requirements for additional information the classes can be further detailed using class instantiation (numbering). 

These tables should figure in a specification (company/product/system)



First level

Material

Mechanical joining

Positioning

Chemical

Electrical

Control

Flow/Movement

Audio
Temperature

Pressure

Human interaction

Environmentalinteraction

OO >E©I>E>E>TNMTMOOTP>POT>PO@>MOUOOT>PMOO0OTP>POO0OT®IEIOTM MO ® >

Second level
Corrosion
Erosion
Fatigue
Overload / Structural weakness
Structural Deformation
Surface state
Cavitation
Integrity compromised
Unintentional loose
Unintentional Contact
Bad contact when contact is expected
No contact when contact is expected
Open when should be closed
Closed when should be open
Slow
Fast
Incomplete / wrong position
Poluted
Coated
Reacting when unintended
Not reacting as intended
Unwanted coloring
Without power
Without earthing
Discharging
Not responding
Unreliable
Wrong response
Leaking
Obstructed
Blocked
Vibrating
Slow
Fast
Causing unwanted noise
Silent
Hot
cold
unpressurized
too high pressure
Disabled
Disconnected
Removed
Fauna
Flora
Local ambient conditions

IBA —unintentional loose

IBA!HAS - unintentional loose, causing unwanted noise

IHA3 — unwanted noise
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Another way to meet requirements for additional information, classes may be concatenated to create a more specific FF. 



Description Butterfly Valve Example

Ste
P (IEC 60300-3-11) (Hydro Plant)
Clarify what the asset must do Valve must reliably open/close,
1. Define Functions under normal operating provide sealing, and allow safe
conditions. isolation.

Valve cannot open fully, cannot close
tightly, leaks under pressure, or
operates too slowly.

List ways the asset can fail to

2. Identify Functional Failures S N——




¥ =0

LEGACY (6500+ classes)

Failure modes :

1244 - Cooling failure

6120 — High pressure

6440 - Aging

0245 - Mechanical wear

6542 — Operator failure

2545 - control system fault
3354 - Weakness in coil head insulation
0415 - Slow opperation

0458 - Remote control issues

Description Butterfly Valve Example

Ste
P (IEC 60300-3-11) (Hydro Plant)
Clarify what the asset must do Valve must reliably open/close,
1. Define Functions under normal operating provide sealing, and allow safe
conditions. isolation.

Valve cannot open fully, cannot close
tightly, leaks under pressure, or
operates too slowly.

List ways the asset can fail to

2. Identify Functional Failures S S

Seal wear > leakage; actuator failure >
3. Failure Modes & Effects  Identify specific failure modes and  valve stuck; corrosion = reduced
Analysis (FMEA) their effects. sealing; bearing wear > sluggish
movement.

RDS (about 50 classes)

A
E
Ay

Failure modes
(Product aspect)



T Failures Modes (FM)

Function RDS =A1KA1IB1
EBL code 415.001.600

¢ in the product aspect

[=] Product designation  -A1.KA1.KK1 -
i=| Function Positioning system
[E] Function RDS =ATKA1LKK1
| (=) EBL code 415.001.300
- —— - o
7 N
| —_—® |
| Positioning o |
Function Flow control system | s = |
Function RDS ~ =A1KA1 1 rihemicay .- [
EBLcode 415001 I 4 = _ I
I A Without power I
I E Electrical [ B Without earthing I
1 b T I
| |
I : I
1 A Not responding |
IFailure modes . I
. F Control B Unreliable
| : |
:=| Product designation  -A1.KAT.LAT - I K C Wrong response I
Function Automation system I |
Function RDS =A1KAT.LA1 I N : &) I
(] EBL code 415.001.500 : I
| |
| |
| |
| |
| |
) I
\ t 1 /
N k 3) /
~ ”’



LEGACY FMEA
Manual task — not necessarily standardized

Failure modes : Effects:

0458 - Remote controlissues Operation disruption
1244 - Cooling failure \ Unreliable open/closing
6120 - High pressure Henrik should be fired
6440 - Aging

0245 - Mechanical wear

6542 — Operator failure

2545 — control system fault
3354 - Weakness in coil head insulation
0415 - Slow opperation

2. Identify Functional Failures

Description Butterfly Valve Example

Ste
P (IEC 60300-3-11) (Hydro Plant)
Clarify what the asset must do Valve must reliably open/close,
1. Define Functions under normal operating provide sealing, and allow safe
conditions. isolation.

Valve cannot open fully, cannot close
tightly, leaks under pressure, or
operates too slowly.

List ways the asset can fail to
meet its functions.

Seal wear > leakage; actuator failure >

3. Failure Modes & Effects  Identify specific failure modes and  valve stuck; corrosion = reduced

sealing; bearing wear > sluggish
movement.

Analysis (FMEA) their effects.

A
L
Ay

RDS based FEMA


Brukernavn
Presentasjonsnotater
Same 50 classes as the functional failure, where the same rules for detailing apply.

The substantial reduction of classes is a benefit of the RDS ability to reference any sub-system. This means all legacy failure modes detailing sub-systems and components (e.g. “overheating of battery”) are superfluous. You would use the RDS to point to the battery and use the simple FM overheat class.



=A1.KA1 Flow controlling system

Product Main inlet valve (MIV) =
Product DS -A1KA1
[iE] EBLcode  415.001

C Positioning

A Open when should be closed
L (] Designation  =A1KATICA J

[=] Function
[=] Function RDS =A1.KA1

[i=] EBLcode

Flow control system =

415.001

{_.

[i=] Funetion Automation system &
[E] Function RDS. =A1KATLA1
[i£] EBL code 415.001.500

:l

[ 'Failure modes

}
[=

E Electrical

e

A Without power

| & Designat -m.m.Lma...J

B Closed when should be open
L (5] Designation  =A1KA1ICE J

C Incomplete [ wrong position

G Flow/Movement

an

L Human interaction

AN

|

e n)

F Control

~\
|
L

Function
Function RDS  =A1KA1JB1

EBL code

B Without earthing

—

A Not responding

B Unreliable

C Wrong response

J Temperature
»_,J.—‘.

L Human interraction

Bypass system water &

415.001.600

!

Function

Flow control valve =

[] Function RDS  =A1KA1JALKA1

EBL code

415.001.610

——

F Caontrol

.

=A1.KA1.JB1ICB | XA|-A1.KA1.JB1.KA1IEA

Function: Main inlet valve

Functional Failure: Closed when should be open

Relation: Can be caused by
Product: Main inlet valve, bypass valve

Failure mode: Is unpowered




Description Butterfly Valve Example

Ste
P (IEC 60300-3-11) (Hydro Plant)
Clarify what the asset must do Valve must reliably open/close,
1. Define Functions under normal operating provide sealing, and allow safe
conditions. isolation.

Valve cannot open fully, cannot close

L E GACY & R DS . 2. Identify Functional Failures Listways the asset.can I tightly, leaks under pressure, or
. meet its functions.

operates too slowly.

M a n U a l. eva lu at i O n Seal wear > leakage; actuator failure >

3. Failure Modes & Effects  Identify specific failure modes and  valve stuck; corrosion = reduced
Analysis (FMEA) their effects. sealing; bearing wear - sluggish
movement.

Leakage ~> reduced efficiency,
flooding risk; stuck valve - turbine
trip; slow closure > safety hazard

during emergency shutdown.

Assess safety, environmental,
4. Evaluate Consequences operational, and economic
impacts.

Pt Cose_loie G

I Safety

I E Environmental
I @) Operational
I F Financial

RDS based Consequence Evaluation



-

Consequences are
classified and
evaluated in the
functional aspect

&

I'F5 Economic 5
1105 Operational 5

(2] Type Impact

el R ITEIIEIN 4— |YB| Consequence

[=] Type Impact
S B i

<4—|YB| Consequence —

FF: Turbine water access blocked

E| Designation
(=] Type

=A1RB1!GC
Functional failure

YB|

T

Consequence

|

FF: Main valve - Closed
when should be open

)

(=] Type

|YB|

EI Designation =A1.KA1ICA

Functional failure

|

Consequence

-~

=

FF: Bypass valve does not open

|z| Designation

[=] Type

Functional failure

[i=] Designation
(=] Type

=A1.KA1JB1!CB
Functional failure

[=] Designation

[=] Type

Functional failure

-

/
The FMEA has
created the
relation between
FFs and FM

g

\7— |XA| Caused by

A 4

Avated

FM: Valve unpowered )

ATKATJBLKATILA -

Failure mode

0,05

[£] Designation -A1.KA1JB1.KATIEA =

(=] Type
[=] Probability

Failure mode

02

)

)

v

FM: Valve control not

responding

[=] Designation -A1KA1JB1KATLLATIFA &

I} Tyoe
[i=] Probability

Failure mode

01

Probabilities of
failure modes are
evaluated in the
product aspect

~

J




Example of a finding from the analysis:

If there is a problem
with the power supply system to the bypass valve.


Brukernavn
Presentasjonsnotater
This full information model, based on RDS ontology can (and should?) be digitized in a knowledge graph.



Hil
Uw new hevel!

| had wo idea!

\ Not impressed



IIF5 Economic 5 .
4—|YB| Consequence —|  FF: Turbine water access blocked

1105 Operational 5

| Designatien =A1.RB1IGC

!

|YB| Consequence

. FF: Mai I trol d
1104 Operational 4 [YB| Consequence — ain valve control does
not respond

[=] Designation =AT.KATIFA

J

|YB| Consequence
|

FF: Bypass valve does not open

\ Designation ) | Designation =A1.KA1.JB1ICB ) Designation )

XA C db
+7| | Caused by 7 ¥

FM: Valve deactivated FM: Valve unpowered FM: Valve control not
responding
Designation -A1KATJB1.KATL. & Designation  -A1KATJB1.KATIEA -
Probability 0,05 Probability 0.2 Designation  -ATKATJBLKATLANFA =
g g Probability 0,1

.



Ste Description Butterfly Valve Example (Hydro
P (IEC 60300-3-11) Plant)

1. Define Functions Clarify what the asset must do under

Valve must reliably open/close, provide
normal operating conditions.

sealing, and allow safe isolation.

. . . List th t fail t tit
2. Identify Functional Failures Istways the asset can faitto meet Its

Valve cannot open fully, cannot close tightly,
functions.

leaks under pressure, or operates too slowly.

3. Failure Modes & Effects Analysis Identify specific failure modes and their Seal wear > lgakage; actuator fa!lure > va.lve
FMEA effects stuck; corrosion - reduced sealing; bearing
( ) ’ wear > sluggish movement.

. Leakage - reduced efficiency, flooding risk;
Assess safety, environmental, . .
4. Evaluate Consequences . L stuck valve - turbine trip; slow closure >
operational, and economic impacts. .
safety hazard during emergency shutdown.

. Ch tive, predictive,
5. Select Maintenance Tasks DS | EUS HDTED [Ptelladitisy Bl

Regular seal inspection, condition
corrective actions.

monitoring, periodic functional testing.

RDS could be relevant, but
not within this proposal

. . Schedule quarterly actuator tests, annual
. Apply tasks, monitor effectiveness, I
6. Implement & Review seal replacement checks, review incident
update plan.
logs annually.


Brukernavn
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This information (the knowledge graph) digitizes the knowledge of engineers on site  



State classification

. \
-D1.JB1!GA

A State as expected K Water transport! Leaking

Detectable warning state !
Detected degradation state !
Functional sub-optimal state I

Functional critical state SelL!

Failed state
Hidden failure state
Functioning when not required

Unknown state

O € Z I m m O O W

Fail-safe state




State classification

A

O € Z I m m O O W

State as expected
Detectable warning state
Detected degradation state
Functional sub-optimal state
Functional critical state
Failed state
Hidden failure state
Functioning when not required
Unknown state

Fail-safe state

=D1.JB1!E.GA

Water transport! Critical State.Leaking




what's with
all the codes?

=A1.RB1!GCIIF5|YB|=A1.RB1ICA |YB|=A1.KA1.JB1!ICB |XA|-A1.KA1.JB1.KA1!EA



£ Economic & ~
n conomic 5 i
MEE ERcrEieme & <4—|YB|[Consequence FF: Turbine water access blocked
perational >
Designation  =AT.RB1IGC -
Type Functional failure |

: g High risk of severe economic impact if

. I ) Turpine water flow blocked
e (0 onsqeuence of
(s ) ainnyalve closed when should be open
consgeuence of
g [f?&iif?i?”?}&??}l%?l = ﬂ ] magin valve bypass does not open
| can be cgused by

v | [XA] Caused by - !

FM: Valve deactivated FM: Valve unpowered FM: Valve control not
responding
Designation  -ATKATJBLKAIL. a Designation -ATKATJBIKATIEA a
Type Failure mode Type Failure mode Designation  -ATKATJBI.KALLATIFA &
\ Probability 0,05 & Probability 02 Tyoe Failure mode
- Probability 01

ypass valv u*ed

=A1.RB1IGCIIF5|YB|=A1.RB1ICA |YB|=A1.KA1.JB1ICB |XA|-A1.KA1.JB1.KA1IEA



can’t you just Say 1t? |
don't understand all
these codes .




RDS (Digital name): -A1.KA1
Description: Unit 1, Main valve


Brukernavn
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Why complicate and frame everything with these classes? 

What is the benefit of using the RDS?



Benefit nr. 1

Associated to a
specific object
class

: _ Functienal failure
=LA1 Automation system S

|:| Product Lecal control system -
|:| Product RDS  -AT1.KA1.LA1
| [Z] EBL code 415.,001.500

S

E Electrical

F Control

.

L Human interaction

Standardized application of
templates is possible.
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Reminder: The RDS is a digital identification system, it is not meant to be legible for humans – that’s what description fields are for. 

General guideline: any time a human should search for information, the description field / human readable name should be in the frontline, not the digital reference designation.



Benefit nr. 2

High risk of severe economic impact if
Turbine water flow blocked

a consgeuence of

Main valve controls not responding

a consqgeuence of

Main valve bypass will not open

can be caused by

bypass valve unpowered



Benefit nr. 2

High\isk of severe gconomic impact if
Turbins water floww blocked

a consq
Main valve\cgntrols not responding
a consqgeugnce of

Main valye bypsss will not open
can beCausedb

bypags valve unpowered

O

=A1.RB1IGCIF5|YB|=A1.RB1!GC |YB|=A1.KA1.JB1ICB | XA|-A1.KA1.JB1.KA1IEA
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A full RCM analysis of a large complex system, such as a powerplant, can quickly become very complex and contain an amount of information that goes beyond human capabilities to fully grasp.



RDS = Al-ready


Brukernavn
Presentasjonsnotater
It is however a task that AI excels in. 

To ensure an efficient and reliable analysis by AI, natural language should be avoided as LLMs may hallucinate or misinterpret the information. 
Strict, well-defined classification will reduce this to a negligeable risk. 



You should
make sure the
bypass valve

power can’t fail!

IV\'\ \b)

Last_ weight

mainTenonc e

?«f. °f



You should
make sure the
bypass valve

power can’t fail!

Here is a signal you
could keep an eye on:

=A1.KA1.JB1.KA1.LA1/LPHD1.PwrDn.stVal

' Rart_of

IV\'\ \b)

a;é'
) u‘mgs

G A
(kndox heogy ot (e
X7

weight
(dvh..)

Last_ weight

mainTenoNC2

?«f. °f
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Fully utilizing the AI benefits means suggestions and highlights can be provided automatically  



=JB1 Bypass system water

Product
Product RDS
EBL code

Bypass -
-A1KATIBT
415.001.600

=NAD1 Preventing f

Product Seal 1 Y
Product RDS ~ -A1T.KAT.KATNAD1
EBL code 415.001.320.111 )
=A1.KA1 Flow controlling system [ (" _NAD2 Preventing fluid entry J
Product Main inlet valve (MIV) Product Seal 2 -
Product RDS ~ -A1.KA1 Product RDS ~ -A1KALKALNADI
EBL code 415.001 EBL code 415.001.320.111 )

=KK1 Positioning system

=] Pradiict

Actuatorfthors &

Product Bypass valve -
Product RDS  -ATKATJB1.KA1
EBL code 415.001.610
Lo
“=QMA1 Manual flow control
[=] Product Manual bypass valve =
Product RDS  -A1KA1JB1L.QMAT1
EBL code 415.001.620
o
b

=LA1 Automation

(=] Product
Product RDS
EBL code

Local control sys. =
-A1KA1JB1.EAT

~TCA1 Power supply

Function Flow control valve
Function RDS  =ATKAT.QMA1
EBL cod
\_@ code

fLPHD1.PwrDn.stVal

Description  Power supply down
Rel. IEC 61850-7
| [EE] Designation =A1.KATJBLKALLA1/LPHD1.PwrDn.stVal

/LPHD1.PhyHealth.stVal

Description  Health status -
Ref. IEC 61850-7
(=] Designation  =A1.KA1JB1.KAT.LAT/LPHD1.PhyHealth.stVal



Brukernavn
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Even risk-mitigating proposals could be provided by the AI system, provided information such as signals are added to the knowledge graph. 

A specific suggestion would be to use a combination of the RDS and IEC 61850-7 to model signals and attach them to the functional aspect reference designations.

E.g.
=A1.KA1.JB1.KA1.LA1/LPHD1.PwrDn.stVal the status of the power supply to control system of the bypass valve. 




o

ENERGI

A sFe

\: Hafslund O eviny

=) Statkraft

- (Product, maintenance) I—(—

L

D, J

K1 Transformer 1

RK1 Stator &>
GMC1 Jacking system
RA1 Generator L
/ RLC1 Generator brake system
OR Cooling system &D
WQAT Shaft
LA1 Control system >
BCA1 Current measurement
E
KE1 High Pressure Qil Supply system (HPU) am
A1 Unit
CMAT1 Oil tank / Storage
GPA1 Pressurizing pump 1
GPA2 Pressurizing pump 2
HQB1 Filter
HB1 Hydraulic oil suppl (
Y ey = QNB?2 Breather HSB1 Dehydration system
B
BPA1 Pressure transmitter
\__ CPF1 Accumulator
LA1 Control system D
OR Main inlet valve
WQAT1 Intermediate shaft
JE1 Switch gear 5
LA1 Local control
PC1 Zero-Point Earthing System @
LE1 Measuring system
E
A2 Unit
B1 High voltage system (generator side) T
K B2 High voltage system (grid side) )




RDS

TCS3: Structuring of
information

RCM

TC 56: Risk
assessment
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First level

Material

Mechanical joining

Positioning

Chemical

Electrical

Control

Flow/Movement

Audio
Temperature

Pressure

Human interaction

Environmentalinteraction
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Second level
Corrosion
Erosion
Fatigue
Overload / Structural weakness
Structural Deformation
Surface state
Cavitation
Integrity compromised
Unintentional loose
Unintentional Contact
Bad contact when contact is expected
No contact when contact is expected

Open when should be closed

Closed when should be open
Slow

Fast

Incomplete / wrong position
Poluted

Coated

Reacting when unintended
Not reacting as intended
Unwanted coloring
Without power

Without earthing
Discharging

Not responding
Unreliable

Wrong response

Leaking

Obstructed

Blocked

Vibrating

Slow

Fast

Causing unwanted noise
Silent

Hot

cold

unpressurized

too high pressure
Disabled

Disconnected

Removed

Fauna

Flora

Local ambient conditions

Please test me!
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