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Problem Overview

3

Wanted to understand how systems were being operated on a
day to day basis.

* What equipment items were being inhibited routinely?

* What systems were consistently operating outside of their
design envelope?

Reduced the cost incurred from verification test witnessing of PS
criteria.

Reduced the cost incurred from routine testing.

Gain a holistic view of how their PS criteria was being met i.e. not
just looking at staged testing when the system has been set up in
preparation for a test.
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CRISP-DM Sprint (cross-industry process for data mining)

1. Business understanding: develop and

understand the business/user requirements. Evaluation un?gﬁ;{“aenﬁng
2. Data understanding: review and understand :f M
the data; what anomalies are present in the -
data, and can it be used to provide insights?
3. Data preparation: prepare the data to be
analysed; remove anomalies, reshape as
required, merge with other sources etc.
. . Model |ﬁ @)\ Data
4. Model preparation: develop algorithms and preparation understanding
models to read the prepared data, and provide
statistics, plots or insights to be evaluated.
5. Evaluation: evaluate the model’s effectiveness '—?ﬂ
and ability to provide the answers required? Data
Does it raise more questions that should be preparation

answered before proceeding further?
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"%’ CRISP-DM Sprint
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/www.veracity.com

/www.python.org

|:5| pandas

~1-2 weeks to develop an analytical tool
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Business

Evaluation understanding
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preparation understanding

Data
a_' ' preparation
If—_‘. / 'NumPy
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Date_Time - Event Type ~ |Category |~ | Area ~ |Node - |Unit ~ |Module ~ |Module Descriptiq = | Attribute - |State ~ |Event Level - |Descl - |Desc2 ~2
- 07/03/2021 12:24:02 EVENT PROCESS 10 _OIL_SEP SERO1 LIT10007 LIT10007_C Calibration ACTIVE 4-INFO LIT10007 C/CALCL 1/0 Output Failure
07/03/2021 12:24:03 EVENT PROCESS 10_OIL_SEP SERO1 LIT10007 LIT10007_C Calibration ACTIVE 4-INFO Error Cleared 1/0 Output Failure
a a ava I a e 07/03/2021 12:24:10 EVENT PROCESS 10_OIL_SEP SERO2 LIT10025 LIT10025_C Calibration ACTIVE 4-INFO LIT10025_C/CALCL 1/0 Output Failure
07/03/2021 12:24:11 EVENT PROCESS 10_OIL_SEP SERO2 LIT10025 LIT10025_C Calibration ACTIVE 4-INFO Error Cleared 1/0 Qutput Failure
07/03/2021 12:24:12 ALARM DEVICE 44 WATER_INJ PCs04 PDIT-44510 MAINT_ALM ACT/UNACK 07-515_PVBAD MAINT Loop Current Saturated
07/03/2021 12:24:12 EVENT DEVICE 44 WATER_INJ PCS04 PDIT-44510 MAINT_ALERTS ACT/UNACK Condition Set Loop Current Saturated
< E\-\ Dcs 07/03/2021 12:24:15 EVENT PROCESS 10 _OIL_SEP SERO1 LIT10007 LIT10007_C Calibration ACTIVE 4-INFO LIT10007 C/CALCL 1/0 Output Failure
i 07/03/2021 12:24:16 EVENT PROCESS 10_OIL_SEP SERO1 LIT10007 LIT10007_C Calibration ACTIVE 4-INFO Error Cleared 1/0 Output Failure
07/03/2021 12:24:20 ALARM DEVICE 44 WATER_INJ PCS04 PDIT-44510 MAINT_ALM INACT/UNACK 07-515_PVBAD MAINT Loop Current Saturated
D D4 FH b 2':'2 | I:I :-" |'.' .'1 P T 2 ~] 07/03/2021 12:24:20 EVENT DEVICE 44 WATER_INJ PCSO4 PDIT-44510 MAINT_ALERTS ACT/UNACK Condition Cleared Loop Current Saturated
= - viarsu KIEX — 07/03/2021 12:24:23 EVENT PROCESS 10_OIL_SEP SERO2 LIT10025  LIT10025_C  Calibration ACTIVE 4-INFO LIT10025_C/CALC1 IO Output Failure
07/03/2021 12:24:25 EVENT PROCESS 10_OIL_SEP SERD2 LIT10025 LIT10025_C Calibration ACTIVE 4-INFO Error Cleared 1/0 Output Failure
07/03/2021 12:24:29 EVENT PROCESS 10 _OIL_SEP SERO1 LIT10007 LIT10007_C Calibration ACTIVE 4-INFO LIT10007 C/CALCL 1/0 Output Failure
D 07Mar2021-1TMar2021.xlsx —— | 07/03/202112:24:30 EVENT PROCESS  10_OIL SEP SERD1 UT10007  LITL0007.C  calibration ACTIVE 4-INFO Error Cleared 1/0 Output Failure
07/03/2021 12:24:37 EVENT PROCESS 10_OIL_SEP SERO2 LIT10025 LIT10025_C Calibration ACTIVE 4-INFO LIT10025_C/CALCL 1/0 Output Failure
07/03/2021 12:24:38 EVENT PROCESS 10_OIL_SEP SERO2 LIT10025 LIT10025_C Calibration ACTIVE 4-INFO Error Cleared 1/0 Qutput Failure
r . 07/03/2021 12:24:42 ALARM DEVICE 44 WATER_INJ PCS04 PDIT-44510 MAINT_ALM ACT/UNACK 07-515_PVBAD MAINT Loop Current Saturated
y -y Y — .y - '
o Ao -5
D | 1 rﬂﬁ b D‘i | '28 r"-"lll = 2{] £ 1 PR A= 07/03/2021 12:24:42 EVENT DEVICE 44 WATER_INJ PCS04 PDIT-44510 MAINT_ALERTS ACT/UNACK Condition Set Loop Current Saturated
07/03/2021 12:24:43 EVENT PROCESS 10 _OIL_SEP SERO1 LIT10007 LIT10007_C Calibration ACTIVE 4-INFO LIT10007 C/CALCL 1/0 Output Failure
07/03/2021 12:24:44 EVENT PROCESS 10_OIL_SEP SERO1 LIT10007 LIT10007_C Calibration ACTIVE 4-INFO Error Cleared 1/0 Output Failure
D 124 prz 021-28A prz 021 .xlsx E— 07/03/2021 12:24:46 ALARM DEVICE 44 WATER_INJ PCS04 PDIT-44510 MAINT_ALM INACT/UNACK  07-SIS_PVBAD MAINT Loop Current Saturated
07/03/2021 12:24:46 EVENT DEVICE 44 WATER_INJ PCS04 PDIT-44510 MAINT_ALERTS ACT/UNACK Condition Cleared Loop Current Saturated
07/03/2021 12:24:50 EVENT PROCESS 10_OIL_SEP SERD2 LIT10025 LIT10025_C Calibration ACTIVE 4-INFO LITIDDES_C;'CALCI 1/0 Output Failure
07/03/2021 12:24:52 EVENT PROCESS 10 _OIL_SEP SERO2 LIT10025 LIT10025_C Calibration ACTIVE 4-INFO Error Cleared 1/0 Output Failure
07/03/2021 12:24:56 EVENT PROCESS 10_OIL_SEP SERO1 LIT10007 LIT10007_C Calibration ACTIVE 4-INFO LIT10007_C/CALCL 1/0 Output Failure
07/03/2021 12:24:56 ALARM DEVICE 44 WATER_INJ PCS04 PDIT-44510 MAINT_ALM ACT/UNACK 07-515_PVBAD MAINT Loop Current Saturated
< E D ocs 32 Firewater Control Panel Interface Signals
! § é § Hardwired signals to/from the firewater pump control panels and the FGS & LS7301
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AEHEHEHE s|z|EE] |2
8|5 ala| (EIEIEIE|E 8 HHEE R 2
SSe I FENHHHH HHEHE
HHH HHE LE[E]5 =58 H
MNAME ~ ERHHE z§*§§5§§§§ m;§§s; :
HH HHEHEHEH HEHBHHE ‘
HES HHAREHEHE HHEEEHE Lot
- ilals HHEHEHEHE HHHEEEE s
- — HEHHEHAHHE R a%
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| Point Flamm abie Gas Detected 135 LEL Ventilation AW intske |G 75433 TI031
B Perf Stds it b L =
[ Confirmed Flammable Gas Detected Ventilation Air Intake JooN |Table A1 Internal 13 X X X
|Enclore G FameDetector  [rojeez Alarm
[Enclosre TR0 Flame betector ——————[roymesr Alarm
Cc JTebie A3e Internal X X X
[Enclorwe Heat Detector [HD 70824 Alarm Fd X X 1
o 3
»
. . 4
Fire Pump Starting. -
The fire pumps (P-8001A, P-8001B) shall start on demand following a signal from: s
|-
> .
- Local Firewater Pump Control Panel
- Pushbutton on the Fire/Foam Pump Panel on the Fire & Gas Matrix
‘ . H y . H Fi §: Firewater Control Panel Interfac:
- Confirmed Fire’ signal from the Fire & Gas Panel bbb
- Operation of Manual Call Point (MAC)
6 DNV © 21JULY 2021 - Firewater Ringmain low pressure switch
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Inhibit & Alarm Log M

 High-level stats let us identify areas
for deeper investigation. For
example, short/long duration
inhibits, failure patterns and daily
routines which may deviate from
procedure.

Month Week Date Hour Time v Category Peak interval rate
Al All v Al 0 a Al PROCESS 1 9 7
Events raised (10 minute intervals)

200

50
z
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£ 100
s
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50

i T e

26 Jan
Date / Time
Event counts by hour of day >10 alarms / 10 minutes (%)
Date 0 1 2 3 4 5 (6 (7 B |9 10 1M 12 13 14 151617 1819 20 21 22 23 Total A
02 January 2020 | 4 5 9
03January2020| 3 3 3 4 AR A 10 107
04 January 2020 8l 8 2 4 3. 3 3 1 134 249
05January2020, 9 1 4 2 b 8 194 —
06January2020| 4 5 2 2 2 9 1 1 2 101 0 100
07Janvary2020| 1 1 7 _2 1 2 7 71 4 2 2 13 :
(%)
08January2020 | 9 6 9 [EEINSI 9 7 6 10 10 10 847 SZanme 110 minitis N
09janvary2020 8l 7 8 5 5 & 5 S 6 7 10 5 10 283
10Janvary2020| 8 Ml 8 3 4 3 1 I S seo
1janvary200 @l 4 7 4 5 7 2 2 GRS 198
12January2020f 1 3 7 2 1 4 4 mn 3 2 5 11 310 & 2 2 7 6 i@ 8 108 29 72
13 January 2020 E U (N VT S S R R | RO A S | B e cll v 28 126 I
Total 181 163 148 160 164 207 200 275 589 441 322 237 213 273 340 247 325 228 170 288 264 169 123 164 5891 0 100
7 DNV © 21 JULY 2021
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Inhibit start

3/22/2019

Inhibit Duration [Days]

8/13/2019 66
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Group Duration Bucket Inhibit Duration
R [Days] m
1st Stage Separator 10 14,854.70
LSLL-35A 0 314.73
LSLL-35B 0 313.85
LSLL-37A 0 47.08
LSLL-37B 0 43.87
LSLL-37C 0 28.43
PSLL-41 10 14,106.73
2nd Stage Separator 5 8,955.70
LSHH-441A 0 57.35
LSHH-441B 0 60.85
LSHH-441C 0 47.95
LSLL-64A 0 13.35
LSLL-64B 0 12.23
LSLL-66A 0 3.35
LSLL-668B 0 1.80
LSLL-66C 0 4.55
PSHH-71 0 44,92
PSLL-70 5 8,709.35
Booster Pumps ] 117.67
PSLL-1648A 0 0.57
. Total 1202 1,743,832.88
70
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Model Prep

8

Outcome

Events

Initiators
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SOAPAFO] is met

Firewater Pump A Firewater Pump B
Starts Starts

Local FW Pump
Control Panel

‘Confirmed Fire'
Signal from F&G
Panel

Button on Fire/
Foam Pump Panel

on F&G Matrix

Operation of
Manual Call Point

FW Ringmain Low
Pressure Switch
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Model Prep

Create criteria mapping

|InitiatorGroup
|5oft Hand Switch Pump A
| Soft Hand Switch Pump B

-T|Votes-ooN |~ |PerfStd - |ResponseGroup |~ Criteria |~ |CriteriaValue |~

Fire Pump A Running Time s * Effect happened and achieved PS
Fire Pump B Running Time 15 Crlterla as eXpeCted

1 SOAPAFO1-5
1 SOAPAFOL-5

Find Causes in DCS logs

Find Effects in DCS logs
InitiatorGroup ~Tras T P ———— =  Effect never happened after cause.
Soft Hand Switch Pump A HS-80053 Fire Pump A Running  XZ5-80112
Soft Hand Switch Pump B H5-80055

Fire Pump B Running  XZ5-80117

* Need to ignore calibrations, bypasses
maintenance lines etc.

N
f
/

—
~\ \>\’
<N

g
\

-

/.

L7

.+ What if effect has already happened
} J before cause is triggered?

SA\SN =]V
SOV

\
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Doc URL Click “Expand ail down one level” to include Initiator group -> Init. Tag -> Response group -> Response Tag S
Active Fire Protection Systems-PS | ® /T\ \|/ lJl ? Ej
= Count of PassFail by Year, Quarter, PerfStd and PassFail
10
5
E
]
@
£ .
Zs
. ]
* Looks good but views :
]
S
)
aren tuseitul to some :
SOAPAFDT-S - SOAPAFDI-S
1 [o2c] Qrd Qurt Qer2
2020 2021
St a I I Pertstd
Y B2
InitGroup InitTag InitTime InitSummary RespTime RespGroup RespTag | RespSummary ResponseDelay  PassFail | Fa
Py
. . Soft Hand Switch HS-80053 1/9/2020 EventType: SIS._CHANGE 1/9/2020 7:42:59 AM Fire Pump A XZ5-80112 EventType: 3.15 Pass g
. I e rS n e e C u S O I I I I S e Pump A T:42:56 AM Category: USER Running SIS_ALARM
System: 75_FIRE_AND_GAS Category: PROCESS
Mode: SLNOPWS1 System:
= Unit: FGS_FIREWTR 75_FIRE_AND_GAS
0 r I e re nt u S e rS Module: FGS_FIREWATER_03 MNode: FGS04
- ModuleDesc.: Firewater Pump Unit: FGS_FIREWTR
Parameter: HS-80053.CV Module:
OS B Va u a I O n State: None FGS_FIREWATER_01
Level: Nene ModuleDesc.:
- Descl1: OPERATOR Firewater Pump “l
* Data In table needs : ’
-
rr] O r‘e d etal IS Overview: PS Responses | AFP-SOAPAF | F&G Det.-SODSFG | ESDs-S0SSSD | HVAC-SOICHV | Temp. Refuge-SOERTR | Timeline | All PS Criteria
Doc URL Click "Expand all down one level” to include Initiator group -> init. Tag - > Response group - > Response Tag .
2 % Filters >
Active Fire Protection Systems-PS | =
O BT G-
PY I S th e d ata reS e nte d Count of PassFail by InitGroup and PassFail ‘ O Search
PassFail ®Pass
C r r tf) Filters on this visual
D e C - 20 Count of PassFail N~
E is (Al
E InitGroup ~
* Other systems to be : sen
E 10
3 X
© InitTag hd
onboarded ESD, HVAC =
1 PassFail v
0
s Swits Soft Hand Switch Pump 3 is not N/A
e t‘ InitGroup
L} PerfStd ~
is (all)
InitGroup InitTag InitTime InitSummary RespTime RespGroup RespTag RespSummary ResponseDelay  PassFail | Fa
= Quarter ~
Soft Hand Switch HS-80053 1/8/2020 EventType: SIS_CHANGE 1/9/2020 7:42:59 AM Fire Pump A X¥Z5-80112 EventType: 3.15 Pass g is (All)
Pump A TA2:56 AM Category: USER Running SIS_ALARM
System: 75_FIRE_AND_GAS Category: PROCESS
pvg
Noge: SLNOPWS1 System: RespGroup
Unit: FGS_FIREWTR 75_FIRE_AND_GAS is (All)
Module: FGS_FIREWATER_03 Node: FGS04
ModuleDesc.: Firewater Pump Unit: FGS_FIREWTR RespTag ~
Parameter: HS-80053.CV Madule: is (Al
State: None FGS_FIREWATER_01
Level: None ModuleDesc.:
v o
10 DNV © 21 JULY 2021 . Desc1: OPERATOR Firewster Pump | f;m




Final Product
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Explore results using
PowerBIl dashboard

Upload logs directly
to the Data Fabric as
Excel files

| t
(" DataFabric " PowerBl vAP )

Container and Ledger

B oo [m

OG-UK-

[
[
[
I
) [
FIXED OFFSHORE INSTALLA... | \ Y J
UK |
[
[
I

Direct query created
between SQL and

\ S T - PowerB|
Results stored back in

“““““ —

£™  Azure functions New files trigger
J checks the ledger for compliance
new files, either calculation
triggered by an

event or a timer (A SERTEs)

Microsoft Azure /

DNV



Automatically Determine Performance Standard Compliance

» Cost & efficiency savings.

* Reduce the need for planned assurance tests

on systems.

» Performing more verification work remotely.
» Create more targeted plan for offshore

inspection and witnessing.

» Monitor events during real operations &

planned tests.

Doc, PS No.
Active Fire Protection Systems-PS
Emergency Shutdown-PS
Fire and Gas Detection-PS

Click "Expand all down one level" to include Initiator group -> Init. Tag - > Response group -> Response Tag Q

FireWater Control and Operating Philosophy Count of PassFail by Year, Quarter, PerfStd and PassFail

HWVAC Enclosed Areas-PS
Solan Fire & Gas Cause & Effects
Temp Refuge and Muster-PS

Year Quarter PeriStd

PassFail ®Fail ® NoRe @Pass

2020 Qtr1 FWC Op Philosophy 1
2020 Qtr1 SOAPAFO1-3 4

2020 Qtr1 SOAPAFO1-5 = 2

2020 Qtr1 SOAPAFO1-6 2
2020 Qtr1 SODSFGO1/1A/1B | 31

2020 Qtrl SODSFGO3 | 11
2020 Qtr1 50ICHV03 || 106
2020 Qtr1 50555003 |[[YTABERT N 1830
2020 Qir3 F&G C&E (AFP) 1
2020 Qtr3 FWC Op Philosophy | 6

0K

° Plan ned tests may Incl ude u n I ntended blas Or Click "+" in the table below to drill down by Initiator group - > Init. Tag - > Response group -> Response Tag

be configured, differently to normal

operations.

» Monitor features difficult to verify.

» For example, reliability of fire
pumps to engage on demand during normal
operations (e.g. to maintain ring-main

pressure).

* Monitor data from system cause and effects
not just performance standards.

* Ensure systems respond as expected.

12 DNV © 21 JULY 2021

2K 4K 6K 8K 10K 12K 14K

Count of PassFail

/

Year 2020 \
Month 1 7 8 9 10 1 12
Doc Passes Fails MNoRe's Passes Fails MoRe's Passes Fails NoRe's Passes Fails MNoRe's Passes Fails NoRe's Passes Fails NoRe's Passes Fails N
=1 Active Fire Protection Systems-PS 17 IE s 22 B :: sl : 6 8
& Emergency Shutdown-PS ‘ 1108 | 78 = 12 = 3579 126 = seo o7 [ 2305 362 = 3168 340 = 4054 565 |
=) Fire and Gas Detection-PS | 120 40 120 ol 7 e 119 |
[ FireWater Control and Operating Philosophy | - 3 1 - 1 1 2 1
% HVAC Enclosed Areas-PS 9% 8 17 304 Bl e 2l o : 4 2
=) Solan Fire & Gas Cause & Effects ‘ ] 185 10 = Y |
= Temp Refuge and Muster-PS | 350 [ 70] 350 B
- >
®Bypass ®@Initiation ®Response
75_FIRE_AND_GAS-Bypass
ESV-10008-Response
LZT-10006LL-Initiation [ |
08 AM 09 AM 10AM 1AM 12PM 01 PM 02 PM 03 PM
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Automated EXx Inspection Reports

» Used by both the operator electrical TA
and the ICP, this tool provides a visual
summary of Ex inspections.

« System uses text analytics and rule set
based on EIl guidance and EN 60079-17
to:

« Ensure inspection philosophy is followed.

» Ensure failures are categorized and
prioritized correctly.

* Trend hazardous and significant failures

* Trend failures by type i.e. earthing vs tagging

Trend failures by location on asset

13 DNV © 21 JULY 2021

SecondaryArea IgnitionRiskCat Result 3567
Al o 1. Low (Reduced Inspection) Select all
2. Medium (Normal Inspection) Fail Re s
3. High (Increased Inspection) Pass
1/16/2019  1/16/2020
O_O 9% Detailed carried out against av. target Ast:vahie;Hazardous:fa
value = Hazardous fail %
Fail % by Level 1.0
Level @Close @Detailed @ Visual
7.06
o.ou. 746 10000 ©8

% Close carried out against av. target

20.03

17.61 0

0.00 0
% Visual carried out against av. target
2 0.2
h Y Y
0.0
o 7494 a1

3567 1

0.36 0.31

il % and Significant fail % by Year and Quarter

Significant fail %

1)
a
=3
o

. Qtr2 Qtr3 Qtr4 Qtr1
Qtr 1 Qtr 2 Qtr 3 Qtr4 Qtr1 0.00 00.00 2019 2020
2019 2020
Tag TagDescription Failed ExClass Text Severity HazardousFailure | Le,
T T T T 1 =
Polnts Ignition Risk o - )
Range Asset SecondaryArea IgnitionRiskCat Result Level Fail/Fix CM raised?
e | . n: n | ]
013 Tow (Reduced Al T Al N7 1. Low (Reduced Inspection) Select all Close Select al Select al
Inspection) = 2. Medium (Normal Inspection) Fail Detailed (Blank) (Blank)
7218 | Medum (Nomal DateTime 3. High (Increased Inspection) Pass Visual FALSE TRUE
Inspection) 1/16/2019  1/16/2020 189 189 84 34.92
19-100 High (Increased = 28.04
Inspection) @ /i\ 0 CA eer . S
Count of Tag, Fail/Fix, CWO raised, Fail/Fix and CWO raised by Fault Primary Description, FaultCategory and Se...  Count of Tag by Level and SeverityMapped
SeverityMapped @Hazardous ®Major A/Significant @ Minor B @Minor C Fail/Fix = == CWO raised SeverityMapped @Hazardous ®Major A/Significant @ Minor B @Minor C
50
v : P | e _
1 i I
d i 1
! ' i
o H | i
3¢ ! - - |
' ! visual
! i
y 1
20 - - 5 )
1 o _
10
i [
5 0% 20% 40% 60% 80% 100%
- E.01 NarnED2: o = e Eipg E.06 E.07
Fault Fault Detail Enclosure | MAJOR 'A'- | MINOR 'B' - | MINOR 'C' - | Explanation A Tag TagDescription  Failed ExClass Text Severity Haz,
Category Protection | Repair < 1 | Repair < 26 | Repair < 52
Week Weeks Weeks = - =
a 73ht-10-  TRACE HEATING  TRUE em corrossion on support Minor B
EO01 Damage, modification | All X The protection 08/t11 END OF TAPE structure,equipment has cracked
or corrosion negating concept is negated, and broken, requires new end of
the Ex protection presenting an line jb;ex concept maintained but
concept ignition risk requires attention;
E.02 Deterioration of All X Further deterioration 73ht-10- TRACE HEATING ~ TRUE em corrossion on support Minor C
protection concept but would lead to an 08/t11 END OF TAPE structure,equipment has cracked
integrity ignition risk and broken, requires new end of
E03 Cover fixings notto | 4 X Tensile strength and line jb;ex concept maintained but
OEM specification flameproof joint requires attention;
properties cannot be 74hd-04- TRACEHEATING TRUE e mechanical damage,junction is Minor B
confirme 07/03 JUNCTION BOX hanging on trace heating tapes.;ex v
E03 Cover fixings not to | other than X Fixing required to concent maintained hut reauires
OFM cnacification k3 enaiire carrect = 2




Failure Rate Calculator & Maintenance Interval Optimiser

 Reads maintenance data as stored
iIn Maximo/SAP

. Site Reliability | Site Reliability Trending | Maintained vs Non Maint. Reliability \ Perf. Std Reliability | Maint. Proc Reliability | Parent Location
U I t dat
Slng rea a.sse a a. Reliability | WOs | Failure Matches
A tenance Interval imonths)

MTBF (days) by Site and Failure Code

[ TeXt an aly‘tICS (maCh I ne Iearn I ng/AI) Failure Code @CBEL @DABD @DAFD @DAGN @DARD @DASD ®DAVD @LIEE @LIEL 20 O
Ca.n be Used tO Identlfy |nC0rreCt ok site Failure  MTSF (days) ACjJStEl? Children Fails -

classified pass or failure records. Sitex 22 52 2 a. o
S0k DAGH 887.02 0.79 12z 14 is (alh
 Text analytics can be used to identify I“J 1 J ] S ([ <<
o 24782 - ‘ . omll

% Filters >

O Search

Filters on all pages

MTEF (days!

DAVD £,209.12 1.00 6 is (Al

Chlld Iocatlon fallures- Sltel Sltez Slte3 S|te4 :S|te5 E:lE_ ffjlsi é:: H:g 3]9]9 ::sa(riﬂ)twca“w V&
¢ M ean Ti m e Betwee n Fai I u reS (MT B F) Adjusted Reliability by Site and Failure Code gisg :‘8‘:31;; 1522 ;_: iFSa:‘I:ireCcde <

DAVD 13,548.78 1.00 13

Can be Calculated Failure Code @CBEL @DABD @DAFD @DAGN @DARD @DASD AVD @LIEE @L LIEE’ 4:319_42 g:% 54; . sMsimtaines v <

LIEL 39,137.14 100 1383 39 is (Al
. — DAFD 128,900.17 1.00 121 1
56,460 r 53 PM_CM V&
* Reliability on demand (RoD) can be  : T ———
E DASD 140010 1.00 2
- - NOS Vi A
calculated s ||| o |
° M = t = t I b d - t d MTBF assumes 2 minimum of one failure happens in the lifetime of the group.
aln enance In erva Can e a JUS e MTBF={No. Children * Service Time) / No. Failures

# Service Time = max({Act. Finish Date)-min{Act. Finish Date)

to Optimise the ROD Sltel Sltez SlteS S|te4 SlteS £ CMs fails ars Only coUntad F they have a Priorty matching & pradafingd value.

Adjusted Reliability
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DNV



WHEN TRUST MATTERS

|IChemE Advances

Matthew Celnik & Chris Bell

Chris.Bell@dnv.com

o drv.com T | S oo I
| DNV



