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GEOGRAPHICAL AREANAS
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GEOGRAPHICAL ARENA

@ New type of data: (see demo)

— Creation in data table

— Possible use in contextual menu

nﬂ Geographical areas > oL
B & v B | (F || *
Mame = Description Linked data Default area
Zonel The first platform Walvel
Zone2 The second one Walve2 L]
Zonel Another site Valve3 L]

Club GRIF2020 - La Défense - 21/01/2020

% cut crl-X

[ Copy Ctrl-C
Paste and renumber Cirl-R

I Remove Supprimer
Position

Move to page ...
Sub-system from selection

Component template (XML)
Save as document template ...

% Import parameters from another data
Import parameters from another block

Change lype of component
Add additional failures

pl serials fail by g
Create unavailability variable for this sub-system

PETRO 2020

Geographical areas
< Edit attributes

@ Properties Alt-Entrée

Add a new geographical area
[0 Zone1
[0 Zone2

Export this bloc as Petri nets
Open JPP protolype of this bloc (installlbin/Petro/Models)

¥ Zone3




PETRO 2020

GEOGRAPHICAL ARENA

[ag Properties of 'Maintenance crew' - MaintenanceCrew

*
Number 1
Name ( [v| Automatic } MaintenanceCrew1
Number of maintenance crews 1 -

| Mobilization time | Working hours | Condition of mobilization

() Without mobilisation time
- (_ With mobilisation time
Mobilization time (h)
Repair after Xth failure
@ Team mobilization i :
— T|me befween areqs \ @bilizﬂtionb&tweeneachmne{n}:
o . From To Warehouse Zone fone2 Zone3
— Time in one zone (to go to the ™ T e S ; z
next component in the saome i . ; :
area) P e —— »
0K | Cancel | Help
oo
°0000
9000
e
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PETRO 2020

MOBILIZABLE TEAMS

{25 Properties of 'Maintenance crew' - MaintenanceCrew] et

Number 1|

VZO] 9 : Tea ms Ore OlWOys Name ( [v] Automatic } MaintenanceCrew1
mObiliZO ble (WiTh O delGY) :“:ot::t::l:::m;’c:vz::: hours | Condition of l:lobilization | :
V2020 : Teams are not always || e

@MoblllzableaccordmgloscheduleNeW Schedule (See preven‘hve

mobilizable (specific condition || e scmermmme T =

Or SCthUle) : </’ Name t0 (h) Length (h) Period (h) Repeat >
— A RIG available 4 months/year
\ /

— A maintenance tfeam can’t __ —
OCCeSS ArC'I'iC OreO from ) Mobilizable according to condition

D

iz 1 hidden columns

N

December to February o o
— Helicopters are unavailable for 2
days if there is a storm ...
| ox | Cance |
sese.
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PETRO 2020

coOsT MANAGEMENT IMPROVEMENT

{25 Properties of 'Maintenance crew' - MaintenanceCrew X
Number 1

. O I I e I l O l ' rly ‘ Os-l- fo r Name { [v] Automatic ) MaintenanceCrew
Number of maintenance crews 1 -

Hourly cost during repair 150 | $/h

eOCh STOTe Of The Hourly cost in the waiting phase 5 | $n

[ Mobilization time | Working hours | Condition of mobilization |

-l-e O m : ) Without mobilisation time

~ (- With mobilisation time

Mobilization time (h)

- ? e p G i ri n g Repair after Xth failure

Mobilization cost $

- D U ri n g M O b i | iZO 'l-i O n Hourly cost in mobilization phase $n

- @ With consideration of geographical areas

Repair after Xth failure ]

— Nothing but mobilizable —— i

Hourly cost in mobilization phase |50 | $/h -
E————

\I O-I- I I I O b i | iZO b I e p— O Time of mobilization between each zone (h) :
From e Warehouse Zone Zone2 Zoned

Warehouse - 10 8 12
Zonel 10 0.5 3
ZoneZ2 a 3 05 G
Zone3 12 3 G 0.5

| oK | cancel Help
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coOsT MANAGEMENT IMPROVEMENT

@ Specific cost for degraded failure

|25 Properties of 'Equipments' - CentrifugalCompressorl

( Description |/ Start-up phase |/Critical failures IT’ Degraded failure |

[] Apply a degraded capacity during repairs

[] Repair degraded failures during preventive maintenances occasions

Degraded capacity (outflow) 70.0 % of nominal capacity

LambdaD (Ain h-") [1E-8
Coefficient DC [1.0
MTTR (h) |38

Maintenance crew |

Spare parts |

Cost [1500000

Condition to repair

Relationships on conditions: ® and ) or ) manual

Add a criteria:

OK I Cancel

| Help

Club GRIF2020 - La Défense -

21/01/2020
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coOsT MANAGEMENT IMPROVEMENT

@ Specific cost for start-up failure

Start-up failure

Fail to start probability (v) |EI.I:I

Delay before fail to start  |0.5

MTTR (h) 1100

Maintenance crew | |v| il

Spare parts | | v]ﬁl
< cost 0.0 ‘-‘Is
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PETRO 2020

coOsT MANAGEMENT IMPROVEMENT

B% Results of computation : Example Petrojog - default-Moca X |
File Options ‘
[ Production results |  Contributions to production shortfalls | Incidents due to component | Resources management | Variables | Costs | |
[ General | Detail OPEX & CAPEX | Equipments | Origin | Attributes | |
1
& RIS
MName | Equipment cost|CriticaIfaiIure c...|Degraded failur...|Additi0naIfailur...l Fail to start cost Total .
AirCooler HP_..[§  10,000.00/% s s -8 18 10.000.00[4]
AirCooler_MP_..[$ 10,000.00 Js Js s s 10,000.00[ | f-?‘r:.[:\ Fﬁ?j
AirCooler_MP_... [§ 10,000.00/% -5 -5 -1$ -1$ 10,000.00 "
Comp_Bearing |$ -§ -5 -5 -1$ -i$ 310,529.60
Comp_Casing |$ -% -1$ -1$ -I$ -I$ 172,997.55
Comp_Rotor  [$ 1% —|§ —|§ —|§ -1$ 646,513.79
Comp_Vendor |§ -5 -5 -5 -l$ -l$ 45 965.41
Comp_seal $ -5 / 633 318.27 : =
ESP1 $ 10,000.00/% [a5] Columns manager x 10.000.00|= quleg!n
ESP2 10000008 10,000.00| | j7GasTurhin
ESP3 s 10,000.00/% Select columns that have to be displayed and their order 1000000 14| o4 sp = |GasTurbin
Egﬁg E 10,000.00E = , 10,000.00] || ((0.79%) [ —=m — | cosTuhin
10,000.00 Name - 10,000.00| | ) LCentrifua
v|[v][v : 5
ESP6 F 1u,nnn.unF Equipment cast 10,00000| | |*treed 4 ) i
Eleciricalllotor 16§ 9,916.23/% Critical failure cost 1 ’—‘DDD 0,01623| |: (8.46%) -
EIectricaIMotor18|§ 9,932.45|§ Degraded failure cost 9932450 1: Hiree5 ||
ElectricalMotor20 | 9936.95/% Additional failure cost 9,936.98 : (8.46%)|/
ElectricalMotor22|$ 9,918.87/% Fail to start cost t 9.918.87| |: Ytreed i ;
Electricalllotor24$ 991811 vl Total 991811 || |.asow)| \ !
FuelGas_Comp |$ 10,000.00(% [] storage cost | 17,527.01 | | "
GasTurbine1s  |§ 9.916.23/% - 9,916.23| | (’é 4;?) [/ ulll 1
GasTurbine17 _[§ 9,932.45/% Disable sorting data 093245 | kL HP_Suctio
GasTurbine19 ’3 9,935.98’3 DData 'Ilbed'g I ed eI T i 9,936.98| | Kiree2 || Horizontal
GasTurbine21 _|$ 9.918.87% w Eg UL E TR AL 091887, || [(B.46%)] | [Harizontal
GasTurbine22 |$ 9,918.11% 9,918.11 \ MP_Comnl
HCentrifugalPu... |$ 9,838.28/% 9,838.28 (8.46%) .
HCentrifugalPu...§ 9,359 31/$ | 2L | Cancel | felp | 9,850.31 | || :
HCentrifugalPu.. [§ 10,000.00($ i i - - 10,000.00| |: 5
° HCentrifugalPu...|§ 10,000.00/$ % - Is 5 1000000 | Metar MD
®e
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PETRO 2020

coOsT MANAGEMENT IMPROVEMENT

@ By origin

|25 Results of computatien : Example Petrojog - default-Moca X
File Options
[ Production resuits |~ Contributions to production shorifalls |  Incidents due to component | Resources management | Variables | Costs |
[ General | Detail OPEX & CAPEX | Equipments | Origin | Attributes |
1
8 v|=]/m@|
Name | Total
[Equipment cost $ 92,488,257.10/:
Critical failure cost § 4
Degraded failure cost $ -l
Additional failure cost $ 4 Maintenance
Fail to start cost $ - crew cost
Cost of Preventive maintenance 1 $ 1468513.02) (19.06%)
Cost of Preventive maintenance 2 $ i Spare parts
Cost of Preventive maintenance 3 N | |cost (1.49%)
Cost of Preventive maintenance 4 $ JB Cost of
Cost of Preventive maintenance 5 s || Preventive
Storage cost $ -] maintenance 1
Spare parts cost $ 1,763,359.21}: (1.24%) Equipment
IMaintenance crew cost $ 22 538 17224 cost (?8.21%]
[Npb=1 Z=NaN X=NaN
Thursday, 16 January 2020 16:44:37 CET r[_ﬁ_
I oK |
[ ]
Oe
0000
9000 .
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coOsT MANAGEMENT IMPROVEMENT

@ By attributes

{25 Results of computation : Example Petro,jog - default-Moca X
File Options
r Production results r Contributions to production shorifalls r Incidents due to component |/ Resources management r\fariables |/ Costs |
[ General | Detail OPEX & CAPEX | Equipments | Origin | Attributes
attribut
Subsea | TopSide | PowerGen | ESP |
14
B[] %] Jm B [
: (0.02%)
Name Total : Wel_Mgt_S
Manifold1 4 10,000.00] (0.02%) \\
Manifold2 0 10,000.00(" el Mgt 4| ~ Manifold1
Manifold3 % 10,000.00]: [052%—} I “-u\ (0.02%)
Ktreed $ 10,000,000.00 // A\ Manifold?
Ytree2 $ 10,000,000.00| Weg—o"'l%fuj \(0.02%)
Xireed % 10,000,000.00|: L, / Manifald3
Aireed $ 10,000,000.00| Wel_Mgt_2 (0.02%)
Niree5 $ 10,000,000.00|: (0.02%) | '| =
Kireef $ 10,000,000.00:  [wel_Mgt_1 *reel
Well_Mgi_1 $ 10,000.00| (0.029%) ((16.64%)
‘Well_Mgt_2 $ 10.000.00}: wirees Xtree2
Well_Mgt_3 s 10000000 | 1200 \ (16.64%)
Well_Mgt_4 $ 10,000.00}: - ¥tree3
Well_Mgt_5 5 10,000.00/: rtreeS / (16.54%)
Well_Mgt_& ] 10,000.00/ (16.64%) |
; ¥treed
[ IE (16,64%)
Thursday, 16 January 2020 16:44:37 CET rp_ﬁ_

OK
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COMPONENT RESTART

PETRO 2020

@ Restart then Start-up

[ag] Properties of 'Equipments' - HCentrifugalPump1

Description | Start-up phase r Critical failures

Restart / Start-up configuration

- [v] Restart-delay

Restart-delay |60

Restart-capacity |20 | % of nominal capacity

- [w] Start-up

Start-up time from 0% to 100% capacity (h) |1 0

Number of steps before starting full |2.0

Delay before restart and start-up (h) |1 2

Start-up priority 0.0

[ ] Equiprobable start-up transitions

Restart

Start-up

|
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PETRO 2020

CCF WITH STAND-BY

@ CCEF of critical tailure was impossible in Stand-by
@ Now users can choose ><

[ Description |  Startup phase | Additional failures |  Critical failures | CCF |

et B
Maintenance crew | |v| ﬁi—l
Spare parts | |v| ﬁl
Lo
1.

oK | Cancel Help
°
De
0000
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PETRO 2020

TIME LINE FOR CONTRIBUTION

| Results of computation : Example Petro-Timelinejog - default-Moca >
P P Jog

File Options

Production results r Contributions to production shortfalls r Incidents due to component r Resources management r\‘anables r Costs |

[ [ ) —
G I I I ‘ O I . rl ' ' O rS (' Average value from 0 to end of mission  (_) Average value for a specific interval From: Tol ® Timeline
N Oil_Exp (oil) | Flare2 (gas) |
O f f I rS T y e O rS O re Total of contributions to production shortfalls : 1.33E1 kbblid
l/ Component rOngin rType r Systems r SubSystems r System r Global rGIoba\ (Failure modes) r Grouping
I Io-l- -|-| le SG I I Ie GS Component Lossikbblid) = 10y 20y 30y 40y 50y
total_SD 2.454 0% 0% 11.5384% 0% 0% 0% |
° g HP_Comp 1.7105 14.8132% 2.9817% 1.0994% 1.9333% 1.144% 0.4572%
RampUp1 1.0185 1.154% 1.5429% 1.3163% 1.2763% 1.1561% 0.4738% 5
FuelGas_Comp 0.9394 0.5194% 1.8418% 0.4466% 1.7465% 1.5693% 0.5964%
MP_Comp_B 0.6894 2.7004% 1.6121% 0.3141% 0.2561% 0.2845% 0.0079%
MP_Comp_A 0.6779 1.9491% 1.4864% 0.5084% 0.5526% 0.4736% 0.1245%
WAT_Treat 0.6725 1.0459% 0.8237% 0.8836% 0.767% 0.7157% 0.2431%
HCentrifugalPump1 0.5841 0.7684% 0.9142% 0.8154% 0.5826% 0.5588% 0.2858%
° ESPE 0.3407 0.2169% 0.2578% 0.2602% 0.6193% 0.57% 0.2436%
ESP2 0.3328 0.3412% 0.2877% 0.353% 0.2386% 0.6161% 0.2205%
° ° ° ESP5 0.3311 0.2153% 0.3512% 0.2023% 0.5568% 0.5304% 0.235%
ESP1 0.3244 0.3343% 0.3469% 0.295% 0.2454% 0.5531% 0.2503%
I e I e O p I O Xiree1 0.3116 0.4432% 0.4137% 0.5803% 0.4181% 0.226% 0.0785% —|
I I I | l | l ESPa nan7a N 2R87% N 27RF% 02398% 0 2432% N 5837% N 22R50% Bl
Nb=F E=MNaN X=NaN

-

° [ ]
ive the detall .
® 125
g 10
w
ERa
]
=3
5
25
i)
= = = = = = =
a a o o o o o
— ol o -+ L s} ™~
Results
W total SO ®HP_Comp ®Ramplpl M FuelGas_Comp © MP_Comp_E MMP_Comp_A
Monday, 2 December 2019 14:53:19 CET |'Z|

I oK |
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NEW RESULT COMPARISON

@ Difference Highlighting (See Demo)

PETRO 2020

{54 Compare results : default-Moca - default-Moca_2 X
File Options
3 Results
9] Production results
[} [oil_Exp (oil)
D FG (gas) Value name default-Moca (Example Petro-Collas jog) default-Moca_2 (Example Petro-Collas jog)
[ Fiare2 (gas) Mean production on 7.0 ¥ ear(s) : 1.4407E2 kbblid CI (30%) - 0.366 1.436E2 kbblid CI (90%) : 0.1385 (A -0.33%)
a Mean reference production : 1.5714E2 kbbl/d 1.5714E2 kbbl/d (A 0%)
[ Gas_Exp (gas) IMean production from annual value 91.7938 % 914834 % (A -0.34%)
[ water_Inj (water) Production availability 91679 % 913791% (A-0.33%)
¢~ [ Contributions to production s| | Overall production 3 6B09ES kbbl 3 66B9E5 kbbl (A 0.33%)
D Contributions to producti
fog Compare results : default-Moca - ¢ [ Incidents due to component
[ire
. - [ Gas_Exp
File | Options
R [0 Highlight differences
o 1 Produrtinn recnlie
[ maintenance crews
D Spare parts
C 1t stat b
[ Component state varia Year(s) ~ default-Moca (Example P default-Moca_2 (Example Petro-Collasjog)
[ component state (pizce)| | |55 1.3262E2 18185E2 (A -0.42%)
9 [ Variables 20 1.8387E2 1.8440E2 (A 0.34%)
[ variables 3.0 17957E2 17875E2 (A -0.46%)
¢ [ Costs 40 15982E2 1582662 (A -0.98%)
[ General 5.0 1.3928E2 13903E2  (A-0.18%)
6.0 1.0743E2 1.0712E2 (A -0.29%)
7.0 5.5884E1 5.5679E1 (A-0.37%)
4] 1 | D
default- Moca: Thursday, 16 January 2020 14:27:16 CET - default Moca_2: Monday, 2 December 2019 14:53:19 CET fiel
I oK |
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NEW RESULT COMPARISON

PETRO 2020

@ Result comparison between documents

I-'ie| Edit Tools Document Dataand Computations

Simulation Group

File Options

=1 Results

$ [ Production results
[} oil_Exp (oi)
[ Fa (gas)
D Flare2 (gas)
D Gas_Exp (gas)

- ta

i Mean reference production

[al Compare results : default-Moca - default-Moca - default-Moca_2

Value name

default-Moca (Example Petro-Collas jog)

default-Moca (Example Petro-Collas-detailed jog)

defauli-Moca_2 (Example Petro-Collas-detailed jog)

{| Mean production on 7.0 Year(s)

1.436E2 Kbbl/d CI (90%) : 0.1395

1.4407E2 kbbl/d Cl (90%) : 0.366 (A 0.33%)

1.436E2 Kbblid CI (90%): 0.1395 (4 0%)

1.5714E2 kbbird

1.5714E2kbblid (A -0%)

1.5714E2

Kbblid (8 0%)

o [ Resources management

o= [ Incidents due to component |

X

Export as Petri nets

[ New (default) Cirk 'ﬂ]_
% Newblank document -
<1 Open ... CtrkO ]
Save cms Lo
Save as ...
4 send by e-mail ... {14 GRIF - Madule Petro
s Documents :
Document templates Example Petro-C ollas-detailed jog
Y Import a file

Example Petro-Collas.jog

Results selected :

defauit-Moca, default-Moca_2 Iil

default-Moca

. page layout ...
& Print...
Save in RTF file ...

{| Mean preduction from annual value 91.4834 % 191.7938 % (A 0.34%) 91.4834 % (@& 0%)
D ‘Water_Inj (water) :| Production availability 91.3791 % 191.679% (A 0.33%) 91.3791% (A 0%)
5| Overall production 3.6689E5 kbbl 13.6809E5 kbbl (A 0.33%) 3.6689E5 kbbl (A 0%)

tion (kbbl) | Reference (kbblid)

Availability

Anonymize

Statistics of document
Document properties
Files of the document

Compare 2 documents

H

Compare results from different documen

E

Club GRIF2020 - La Défense - 21/01/2020

Year(s) = default-Moca (Example Petro-Collas jog) default-Moca (Example Petro-Collas-detailed jog) default-Moca_2 (Example Petro-Collas-detailed jog)
1.8185E2 1.8262E2 (A 0.42%) 1.8185E2 (& 0%)
1.8449E2 1.8387E2 (A -0.34%) 1.8449E2 (8 0%)
7875E2 .7957E2 (A 0.46%) .T875E2 )
- 5825E2 .5982E2 (A 0.99%) .5825E2 )
5. 3903E2 .3928E2 (A 0.18%) .3903E2 )
6. 0712E2 .0743E2 (A 0.29%) {0712E2 )
7. 5679E1 .5884E1 (A 0.37%) .5679E1 )

4] M [ Trl

defauit-Moca: Monday, 2 December 2019 14:53:19 CET - defauit-Moca: Thursday, 16 January 2020 14:27:16 CET - default Moca_2: Monday, 2 December 2019 14:53:19 CET

0K




PETRO 2020

NEW PREVENTIVE MAINTENANCE GUI

@ Two Input modes:
— True periodical maintenances (See Demo)
— Detailed list of maintenances (V2019)

{25 Properties of 'Equipments’ - HorizontalVessel10 *

f Description r Start-up phase |/Cri1ical failures r Maintenance periods

f Periodic maintenances |/ Detailed maintenances |

Merge mode : = Type of maintenance to keep : =

1 hidden columns

Conflict management

Name t0 (h) Length (h) Maintenance .. « Cost (5) Period (h) Repeat Mode Efficiency model | Maintenance eff..
toto 0.0 10.0 Type 1 0.0 8760.0 10 times Calendar times Brown-Proscha...|1.0
®
oe
°e0000
@000 ,
o0 Club GRIF2020 - La Défense - 21/01/2020




m [ Tel

wears —

I
.

PETRO 2020

|v|

Sort |Date5
5 i
O 1
i |
1 |
1 |
| Help
|
|
|
|
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|
|
|
|
|
I
|
|
|
|
|
|
|
|
|
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5
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[I% Preventive maintenance schedule

— N
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PETRO 2020
NEW AGEING FEATURES

V2019 : Brown-Proschan (BP) ageing

— With a probability that the preventive maintenance
repairs (AGAN) the component

— Correspond to “probability that failure is detected and
fully repair, and if it isn't nothing is done”

— Can’t handle the "age reducing” in one history (even it
results are equivalent with o lot of histories)

°
0000
.:... Club GRIF2020 - La Défense - 21/01/2020




PETRO 2020

NEW AGEING FEATURES

V2020 : BP or ARA~ G o -

Name |tnm |

ARA« =there is always an effective @ == =
maintenance, but never AGAN, age is

® Calendar times (' Operational times

only reduced. wiuomanceon [ ]

Ageing component

Available for curafive and preventfive | meom @
maintenance and CCF ennsaca ey [

{2} Properties of 'CCF' - ccf1 X Maintenance cost 0.0 $

Number 1 Description
Name ( [v] Automatic ) ccfl

Eﬂ Properties of 'Equipments’ - HorizontalVessel10 X Description

r Description |/ Start-up phase |/Critical failures |

Eta (ninh) [1000 MTTR (h) 45 | Periodic

Beta(p) [15 Maintenance efficiency (0.9 | v with ageing Every [1.0 | =
Eta (nin h) [1000 |

Efficiency model C Brown-Proschan {BP) |v _) Repeat until t= I:D
Beta (B) l1 |
Other compenents in series i i i# Repeat |1 0 | times
Brown-Proschan (BP) Efficiency specific to CCF
e
X Efficiency model = ) Repeat until the end of operation
Component Afh-) MTTR (h) | Oty Maintenanceefficiency [ |
o OK I Cancel | Help | | OK I Cancel | fe |
L ]
°e0000
9000 .
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PETRO 2020

STOCK REPLENISHED FROM ANOTHER STOCK

@ Local stock + regional stock + worldwide stock ¢
— (See Dem O) (85 Properties of ‘Spare parts' - Comp,_Bearing X

Number 4

Name ( [_] Automatic ) Comp_Bearing

Initial number of spares 5

Unit cost [100000 |

Storage cost |D | $n-
(' Without replenishment

~ ¥ Replenished on demand

Procurement threshold

Procurement time (h)

- (_) Periodic replenishment

Procurement period (h)

First procurement (i)
e —

| ——
- @ Replenishment from another stock
Procurement threshold 2
Procurement time (h) 72
Spare parts |comp_Bearing_wWorldwide | v | _
oK | Cancel | Help |
[ ]
Qe
°e0000
9000 .
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OPPORTUNISTIC MAINTENANCE

{24 Properties of 'Equiprments' - Well_Mgt_1

>
[ Description | Start-upphase | SIMOPs | Additional failures | Degraded failure |
Degraded capacity (outflow) 70.0 % of nominal capacity
| Apply a d i i ;
—_—
[ ] Repair degraded failures during preventive maintenances occasions
"
LambdaD (A h-T" P |
Coefficient DC 1.0 |
MTTR (h) 110

Maintenance crew |

Spare parts |

Cost 0.0

Club GRIF2020 - La Défense - 21/01/2020
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THE END ©

SATODEYV

SAFETY TOOLS DEVELOPMENT




