DNV-GL

RELEASE NOTE

Maros™

Leading RAM tools for responsible and profitable performance

Version: 9.3.1
Date: June 2017




Prepared by: DNV GL - Software

© DNV GL AS. All rights reserved

This publication or parts thereof may not be reproduced or transmitted in any form or by any means,
including copying or recording, without the prior written consent of DNV GL AS



TABLE OF CONTENTS

LI = 8 0 ] 0 ] I = 1 I
1 L =] I PP 2
2 WHATS NEW? ..ttt e e eeeeeeee s ettt e e s s ettt eeeessaseeeeeeesst e e e s steeeeeeseaseeeeesessseeeessasnaeeesssssaeeeesanees 4
2.1 DebottleneCKiNg fRATUIE ... ..ot 5
2.2 Alternative flow optimisation SOIVET..........iiiiiiiii e 7
2.3 Extended flaring OPEIratioNS ... .. i i 13
2.4 Rate Operations based on Buffer Level Management..........oovviviiiiiiiiiiiiiic e 17
2.5 NEW COMPATTISON VIBW .. s 21
2.6 Maintenance Tab at the SImuUlator Parameters. .. ... 27
2.7 RUNNING MOAEIS FrOM @ SEIVEL ..viiiiiiiie ettt 29
7.8 Improvements t0 the INTEITACE ....ooouvii i 29
7.9 Minor usability @NhanCemMENTS ......ouiii e 31
3 MOVING TO MAROS 9.3, L 1.ttt ettt ettt e e et st et r st st e e s et s e e e e s e e rneeanns 33
2.1 Converting models from version 8.5 t0 Version 9.3.1 .. ..o 33
3.2 Forward compatibility in the new platform: Maros 9..........coovviiiiiiiiiiii e 34
33 Change Of file fOrMAt. . ..o 35
4 L I A 1 PP 35
5 HOW TO UPGRADE ......tcutestt ettt bttt etttk b et b ettt 35
5.1  Downloading the installation PaCKage..........oooviiiiii e 35
5.2 Maros 9.3.1 INSTAllation PrOCESS . .....iiiiiiii ettt ettt ettt ettt 38
5.3 LICeNSE FOr IMAroSs 9.3. 1 ..ottt 40
6 MAKING THE MOST OF THE DOCUMENTATION ...ttt neeesese e sesaeanaennennennennes 40
USEI IMIANUAL ¢ttt ettt ettt et e et e bt e et e et ettt bt et et e st n e e 40
HEID Sy ST M 1ttt ettt e e et e e e et r e e e et r e e e et b aa e e e taaae e 40
Frequently ASKET QUESTIONS .......ii ettt ettt et e et e ettt e e st e et e e enteeeetbeeenneeeseeas 41
Bl e e 43
LA [T T3PPSR TSPRP 43
LIS Lo =1 PSPPI 44
REIEASE NOTES ...ttt ettt bttt h e bt h e ettt ettt 46
7 LI =0 1NN 7 I o 1 PP 46
8 FOR SYSTEM ADMINISTRATORS: TECHNICAL NOTES ...ciiiiiiiiiiiir i v ae s 49
SN =T N A U=Te [T =T 0 0 1=T 0l (O PSP P PO PSP P PP PPPUOPPPPPPPPPPPPPPRt 49

| Release Notes | Maros 9.3.1 | June 2017 | www.dnvgl.com/software Page i



1 WELCOME

Welcome to Maros 9.3.1.

Maros 9.3.1 is now able to handle bottlenecks. Previously, Maros has validated the production profile
of all product streams against the design capacity of each node and its respective parallel blocks.
This makes sense during the design-phase where analysts are planning to design an unconstrained
production system. However, during the operational-phase, design is fixed which does not give
flexibility to change the capacities. To overcome this challenge, the new feature will allow these
bottlenecks to be simulated and analysed.

~
NE&) = MAROS - [FPSO - Base case.dmsp*] Lo | B )
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Figure 1: “Allow bottlenecks” in the Settings tab

This is added to the features released in Maros 9.3: an alternative to the existing flow method, more
stability and more usability features.

The new flow solver is part of the initial implementation of optimisation methods in Maros. The solver
is a Mixed Integer Linear Programming (MILP) type of a solver based on the revised simplex method.
This method focuses on setting up an objective function which represents the target to be optimised.
The objective function would typically refer to an export node which will be used as a reference for
the flow calculation. Other nodes could be selected as part of the flow calculation - for example, the
user could try to minimise the amount of gas flared by adding a minimisation function to the flare

node.
rSimuIator Parameters ﬁ
General ] Keywords ] Seasons ] Daylight ] Display ~Solver Corfiguration | Maintenance ] Results ]
() Balanced feed
@ Objective based solver
Row Date/Time Objective m
1 2020/01/01 00:00 imize Oil export system -
Delete
E&E
[ ok ][ Cancel |[ Hebp |

Figure 2: New “Solver Configuration” tab at the Simulation Parameters
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Furthermore, improvements to the interface have been introduced based on customer feedback to
the recent change of the Ribbon Tabs. For example, the zoom bar has been moved to the bottom
right of the application leaving more space to the Home Tab. Additionally, the Grid button has been
removed and a new layout introduced to make it easy to access the different grids.
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Figure 3: New layout for the Home Tab

The flaring operations have been improved to allow users to define restart delay. Most flaring
operations wouldn’t allow for immediate restart as the structure needs to some time to cool off before
the burning operation can take place again. Thus, if the continuous flaring limit has been breached,
flaring will not be allowed to restart until the restart time is complete.

g N
Flaring Limit -
General | Audit Trail

Description: Flaring

Limit Type: () Wolume

() % of Potential Volume
Cumulative Flare

Mz Cumulative Flaring (Hrs): 1000

Continuous Flare
Max. Continuous Flaring (Hrs): 43
Restart Delay (Hrs):

[ Mo Immediate Flare Restart

Faring nodes:

Flare {mmscf)

ot s ) (oo ) o

h

Figure 4: Flaring Limits with new Restart Delay

A new Comparison View has been added to the Results View application allow users to easily compare
results from multiple cases.
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Figure 5: New Comparison Mode at the Results View

This version also introduces the concept of Rate Operations. This feature allows users to control the
production rate of a node based on the level of a storage tank. For example, if a common operation
is set to take place between the tank level ranges of 50 - 55% in the attempt to stem the rising tank
level, then whenever the level rises above 50% the action will begin. This common action remains
in place until the tank level falls below the 50% threshold again (if no allowance is used for the end
action).

Feed{100} Customer{100}

Buffer Lewvel
Management : 50-55
Common (Feed (1}, 90}

Figure 6: Buffer Level Management in the Animation Mode
We hope you enjoy the experience of using Maros 9.3.1.

Please let us know what you think at software.support@dnvgl.com or sending your feedback directly
to Victor Borges.

Your comments, suggestions and requests will help us shape the further evolution and improvement
of DNV GL's RAM software tools.

2 WHAT’'S NEW?

Several features have been introduced empowering you to model several scenarios which were not
previously available. A summary of the new features follows.
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2.1 Debottlenecking feature

An offshore production facility is under operation (past the design phase) described using the
following block flow diagram:

Oil export{100}
1

h

Well {125}
Well |
el i L 3 Gas i
—_— _ == . _

& — Gas export(100)
2
*L Platform{250}

Well 11{125)

v W
e —

Water Production{100}
Figure 7: Block Flow Diagram

The main assumptions for this case study are listed below:

The node design capacities are indicated in parenthesis. Each export node has the node
design capacity of

o Qil export: 100 mbbls/day
o Water production: 100 mbbls/day

o Gas compression: 100 mmscf/day

Two systems are defined: Compression and Pumping system

Each system is formed with parallel blocks with one equipment item

Each parallel block unit are using the following capacities:

Table 1: Parallel Block capacity per unit

Parallel Block Equipment Unit1l Unit 2
Compressor 75 mmscf/day 75 mmscf/day
Pumping

Pump 60 mbbls/day 60 mbbls/day
system

The reservoir profile is described using the following production profile:
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Figure 8: Oil, Water and Gas Production Profile

A new reservoir profile is calculated where the water production has increased considerably for the

next 10 years.

125

100

75

50

mbbls/day

25

01/01/2017

01/01/2020

01/01/2023

u Water 20

40

100

m Water - New Reservoir 30

90

125

Figure 9: Water Production profile for Base case and Sensitivity case

Adding this new production profile at the Flow Grid in Maros will prompt the following error message

in the Water Production Node:

Node Properties

=

General | Audit Trail | Statistics | Commert  Ermor

This item cumently reports the following emaon(s):

The node capacity of 100 mbbls/Day is not sufficient to handle the defined flow
of 125 mbbls/Day. To resolve this problem either: (1) Change the Node Desian
Capacity to meet the peak production rate for the associated stream in the Flow
Grid or (Z) Select the option to "Allow Bottlenecks” in the Settings tab

Figure 10: Error message when production is bottlenecked by Node Design Capacity

As the error indicates, the node capacity of 100 mbbls/Day is not sufficient to handle the newly
defined flow of 125 mbbls/day. Maros will identify all nodes where the system is unable to process

the production rates defined at the Flow Grid.

As the error message indicates, this problem can be resolved by:
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- Change the Node Design Capacity to meet the peak production rate for the associated stream
in the Flow Grid or;

- Select the option to "Allow Bottlenecks" in the Settings tab

The first solution is not feasible for assets that are under operations - design configuration is fixed.
Thus, to allow the model to run with this current bottleneck, the user needs to select the option to
"Allow Bottlenecks" in the Settings tab:

MAROS - [Debottlenecking - new profile.dmsp™] l&@[ﬁ

Settings

E} Project Details s Capital Expenditure (\) Planned Renewal | "~ Repair Seasonal Data
Q Maintenance Profiles || * Product Revenue 8 Mutual Exclusion ~/ Failure
X . . . Remove Allow
1 Show Warnings| % Opportunity Maintenance || |.# Miscellaneous Bottlenecks Bottlenecks
Asset View ’ [®] Resource View I Text View I &} Block View‘ @ann@ﬂ K Allow bottlenecks
- - I Allow bottienecks in this model,
Hierarchical Tree 4. 2 | 4] Debottlenecking - new profile.dmsp .

Figure 11: Allow Bottlenecks in the Setting Tab

This will convert the error message into a warning message. The red icon indicates an error message

| <- B
and you cannot run the model o . The yellow icon B Y indicates a warning which will allow you to
run the model but made you aware of a specific issue in the model.

This will impact mainly two areas of the flow calculation:

e Bottlenecked production caused by the inability to flow all the water production and the
requirement to maintain the gas and oil ratio (GOR)

e Spare capacity available when the nodes are not 100% utilized

This is discussed in more details in the manual.

2.2 Alternative flow optimisation solver

The new flow solver is part of the initial implementation of optimisation methods in Maros. The solver
is a Mixed Integer Linear Programming (MILP) type of a solver based on the revised simplex method.
This method focuses on setting up an objective function which represents the target to be optimised.
The objective function would typically refer to an export node which will be used as a reference for
the flow calculation. Other nodes could be selected as part of the flow calculation - for example, the
user could try to minimise the amount of gas flared by adding a minimisation function to the flare
node.

The new flow solver is better explained by the means of an example.

The following Block Flow Diagram describes a system where two wells feed into a separation system
and two products are then exported - oil and gas.

1

E j

T
Well {50} Gas export{100}

Well 1

L went
Well 2 . 3
o wellz

- T
@ bl
2 Separation(150} ‘
E SN =

ell 2(40} il export(100}

Figure 12: Block Flow Diagram for typical oil and gas system
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The two wells are defined with the following production rates:
- Well 1 produces 50 mbbls per day of oil and 40 mmscf per day of gas
- Well 2 produces 40 mbbls per day of oil and 50 mmscf per day of gas

Thus, Well 1 is rich in oil with a smaller gas and oil ratio (GOR) when compared to Well 2. The
following two graphs show the expected production rate coming from each well:

il Profile

1 . Well 2 [2]
. well 1[1]

2020 2021 2022 2023 2024 2025 2026 2027 2028 2028

Volume (mbbls/Day)

Time

Figure 13: Oil Production profile

Gas Profile

. well 2 (2]

I Well 1 [1]

0
2020 2021 2022 2023 2024 2025 2026 2027 2028 2029

Volume (mmscf/Day)

Time

Figure 14: Gas Production profile

In addition, a demand profile of 75 mbbls per day is defined to control the production of oil exported:

100 = Sales Profile
I Oil

Volume (mbbls/Day)

2020 2021 2023 2024 2025 2026 2027 2028 2029

Time

Figure 15: Solid line showing the demand profile
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The objective function would typically be defined after setting up the block flow diagram. This will
ensure that the normal behaviour of the network is described in detail after moving into the
subsequent modelling steps e.g. production profile definition, setting up Reliability Block Flow
Diagrams, Operations and Maintenance strategy definition etc.

For this example, we are interested on how Maros is calculating the normal flow i.e. the flow when
no event is occurring.

The objective function is defined at the Simulation Parameters window by selecting the “Solver
Configuration” tab. Users can then select between two flow solvers:

- Balance feed: existing flow solver where feeds are balanced
- Objective based solver: flow solver based on optimisation methods

By selecting the Objective based solver approach, the grid area will be made available for users. If
no objective function is defined, Maros will maximise the export node as mentioned by the message
at the bottom of the Simulation Parameters window.

r ~
Simulator Parameters Ié

General ] Keywords ] Seasons ] Daylight ] Display  Solver Corfiguration | Maintenance ] Results ]

() Balanced feed

(@ Objective based solver

Row | Date/Time Objective

Delete

vizdmize: vlimimize: + - IEar

Mo objective has been selected, defaulting to Maximize "0l export”

[ ok || cancel |[ Hep |

L

Figure 16: Solver configuration tab in the Simulation Parameters
Upon pressing “"Ok” and selecting to display the Block Flow Diagram, a new icon that looks like a
target will be shown in the export node. If the user passes the mouse pointer over the icon, a
message indicating that this node is associated with an objective function is displayed, as shown
below.
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Well 1is0) Gas export{100}
Well 1
Well 2 T
"
) i b
Separation{150} 5
2 oil [ This node has an objective ]
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Figure 17: Icon shows the node that has been selected as a target in the objective
function

Running the model considering this approach will optimise the amount of oil being exported. This
means that Maros will calculate the flow by taking production from the wells with the highest flow
rate of oil which, in our example, is Well 1.

Playing the animation mode will show that under normal operations, Maros is taking most production
from Well 1.

*L Gas i e

Well 1{50 Ll
il 1(50) 40 Gas export{100)

e I ' -
k!

2 Separation(150)
#h _ o e

Qil export{100)

Well 240}

Figure 18: Normal production when using optimising oil export
The next step of this example is to maximise the production of gas. Thus, the user would be required
to change the objective function. This can be accessed by double-clicking target icon or going back
to the Simulation Parameters window and selecting the “Solver Configuration” tab.

To add a new objective, the user must simply press the “"Add” button on the top-right. Alternatively,
right-clicking on “Row” column to the left will give users the ability to add new rows. Objective
functions (i.e. targets) can be transient as the target of optimisation can change with time e.g.
initially focus on optimising oil and, in a later stage, focus on reducing water production.
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[ Simulator Parameters ﬁ
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Date/Time Objective
01/01 00:00

Maximize ” Minimize: +|-11°
[ ok || Cancel |[ Hep |

Figure 19: Defining new objective function

After clicking on “"Add” or selecting to add a new row, the objective cell will be empty and the buttons
at the bottom of the screen will be enabled. These buttons will the user the ability to select whether

to maximize or minimize the production of a specific node.

Since our example is trying to maximise the production of gas, the user would need to click on the
Maximise button which would prompt another window. This window allows users to select what is

the target (i.e. node) of the maximisation process.

Select the target for the objective @

Select the target:

Gas export(4)
Qil export(5)

Figure 20: Node selection

This list can be expanded to display all nodes and its associated product streams by unchecking the

box to “Show only Exports”.
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Select the target for the objective M

Select the target:

Gas export(4)

Oil export(5)
Separation{3)[Gas:4]
Separation{3)[0il: 5]
Separation{3)[Inflow:3]
well 1{1)

well 2(2)

Figure 21: Displaying all nodes
If the “Gas export” is selected and pressing “0Ok”, the new objective is added to the list.

' R
Simulator Parameters ﬂ

Gener:ll] I{eywords] Seasons ] Daylight ] Display  Solver Corfiguration | Maintenance ] F{esults]

() Balanced feed

@ Objective based solver

Row Date/Time Objective

1 2020/01/01 00:00 Maximize Gas export
Delete

[ Maimize |[ Minimize ]DB

[ oK |[ cancd |[ Hep |

Figure 22: New objective function define, focusing on gas export

After pressing “Ok” to the Simulation Parameters window, the target icon will move to the
“Compression system” node indicating that this is the new target.
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Figure 23: New icon describing the new objective function

After running the simulation and selecting to play the Animation mode, the normal production rate
is displayed by all nodes:

1

g = i —©

Well 1{50
ell 1(50) Gas export(100}

o

By

m . B
k!

2 Separation{150}
4 o e

0il export(100}

61

Well 2(40}

Figure 24: New normal production when the gas production is optimised

Now the production rate for Well 2 is maximised because this well will deliver more gas when
compared to production taken from Well 1.

This version of the solver covers all features available in Maros except for shipping modelling, storage

modelling and prioritised boosting.

2.3 Extended flaring operations

The flaring operations have been improved to allow users to define restart delay. Most flaring
operations wouldn't allow for immediate restart as the structure needs to some time to cool off before
the burning operation can take place again. Thus, if the continuous flaring limit has been breached,
flaring will not be allowed to restart until the restart time is complete.

To define flaring operations, the first step is entering a unique flare limit description at the
“Description” field.

Following this step, the user must select the appropriate flare limit type depending on the given
restrictions. The restriction can either be a limit based on:

e the volume allowed to be flared;
e the percentage of potential volume; or
e a limit on the length of time flaring is allowed.

It is important to note that all flaring limits in the model must have the same flare limit type.
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(©) Time
() % of Potential Volume
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Flaring nodes:
[ Fare {mmscf)
[ ok [ camcel || 2epy Help

Figure 25: General Flare Limit Page

The following section describes the Time-based limit in detail in the context of the Restart delay
feature:

Time-based flaring limits

The Max. Cumulative Flaring is the maximum duration (in hours) that a system can flare within
the defined accounting period. This is irrespective of the humber of times flaring has occurred within
this period.

The Continuous Flaring allows the user to define a continuous limit to the flaring operations. Most
flaring operations wouldn't allow for immediate restart as the structure needs to some time to cool
off before the burning operation can take place again. Thus, if the continuous flaring limit has been
breached, flaring will not be allowed to restart until the restart time is complete. If this field is left
blank flaring can restart after the downstream bottleneck has cleared (backward compatibility for
simple models) or 24 hours (for complex models e.g. models with multiple flares or merged flow).
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Figure 26: Flare Limit with Time defined as a Limit Type

For example, taking a model where the compression failure lasts for 10 days and a time-based limit
is defined. The time-based limit configuration is defined using the following parameters:

e Max. Cumulative Flaring (hrs): 1000 hours
e Max. Continuous Flaring(hrs.): 24 hours.

If the “Restart Delay (hrs)” is left blank, the flaring can restart after the downstream bottleneck has
cleared. The following graph shows the flaring rate compared to the oil production rate when the
event occurs. The timeline is described as:

e 01/01/2020: Failure occurs at the compression system.
o Qil production rate equals 0% and;
o Flare burning rate equals 100%.
e 02/01/2020: 24 hours of continuous limit is breached.
o Qil production rate equals 0% and;
o Flare burning rate equals 0%.
e 11/01/2020: 9 days later the failure is repaired i.e. the downstream constrain is removed.
o Oil production rate equals 100% and;

o No need to flare.
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Adding a 24 hours’ restart delay would enforce the rule set where the flare operations will be allowed
to take place every 24 hours. This will describe the following behaviour:

e 01/01/2020: Failure occurs at the compression system.
o QOil production rate equals 0% and;
o Flare burning rate equals 100%.

e 02/01/2020: 24 hours of continuous limit is breached.
o Oil production rate equals 0% and;
o Flare burning rate equals 0%.

e 02/01/2020: 24 hours of continuous limit is breached.
o QOil production rate equals 0% and;
o Flare burning rate equals 0%.

e 03/01/2020: 24 hours after the continuous flare was breached - end of Restart delay.
o Oil production rate equals 0% and;
o Flare burning rate equals 100%.

100 — —_———

From the above graph, one can see that the application will test whether flaring operations should
take place to every time the restart delay is ended, after a continuous limit is breached.

If the user checks the box not allowing for immediate flare restart - this will follow a similar behaviour
compared to the first example. The application will only allow the system to flare when the
downstream constrain is completely removed.
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2.4 Rate Operations based on Buffer Level Management

Storage tanks are an important part of the performance modelling calculation. There are three main
functions: storage of feedstock to supply a process; storage of product from a process prior to export;
and intermediate storage between processes.

The different functions performed by the storage tank are mainly the status of the inflow, outflow
and required flow of the tank:

e Rising the level of the storage tank: Inflow > Outflow
e Emptying the level of the storage tank: Inflow < Outflow
e Maintaining the level of the storage tank: Inflow = Outflow

To offer more flexibility over controlling storage levels and how different nodes operate, the Rate
Operations feature has been extended to Maros.

The following scenario describes an example of how this feature could be implemented - three nodes
are describing an import system, the storage node and export system. The Node Design Capacity of
each node is 100 units per day and the production rate is 100 units per day.

Using Level Control to control product rate on the network

This example uses the level of the tank to control the production rates throughout the block flow
diagram. This is to allow the storage tank to operate partly full. This covers an operation where the
user wants to mitigate failures upstream of the tank, by having some product stored, and
downstream of the tank, by ensuring some the tank is not always full.

To model this scenario, the user must incorporate Level Control operations to the model- this is
defined at the Node Properties window by selecting the Level Control:
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50% and 55%.

rNode Properties ﬁﬂ

General  Level Cortrol | Audit Trail | Statistics | Commen |

Buffer level actions. ..

Threshold ~ Action EBsdent Location or (Location.Rate)  Min Intermupt
1| i | 3
Delets Edt..
[ ok || cancel |[ ooy |[ Hep |

L'

Figure 27: Buffer Level Management Settings

Considering that the operation requires the level of the buffer tank to be maintained at 50%, the
level control rule could change the feed to 90 units per day when the level of the tank is between

-
Buffer Level Management Settings

scon

LevMan Override (default 5)

Threshold Range
From: 50 % To: 35 kL

Modify the spedfied rates when the buffer level
iz between 508 and 55%

Locations [ Rates

Location: Rate
[Feed (1) ~] %
|__not specified _ -]
[__Mot Specified _ -]
[__Mot Specified _ -]
Mot Specified __ -]

Ol

Cancel

it |

Help

Units/Day

Figure 28: Buffer Level Management Settings

| Release Notes | Maros 9.3.1 | June 2017 | www.dnvgl.com/software

Page 18



To return to 50% in case of the tank topping-up, the inflow of the tank must be smaller than the
outflow so a second ruleset must be defined between 55% and 100% with a flow that is smaller than
90 units per day e.g. 75 units per day.

Buffer Level Management Settings g
st s
LevMan Override (default 5)

Threshold Range
From: 55 % To: 100 o

Modify the spedfied rates when the buffer level
iz between 55% and 100%:

Locations /Rates

Location: Rate

[Feed (1 ~| 75 UnitsDay
|__ot specfied ~| I
|__Mot Specified __ -] -

|__Mot Specified _ -] -

Mot Specified _ -] -

Figure 29: Buffer Level Management Settings
This will also ensure that, in the case of a downstream failure, a smaller rate will be used to fill-up
the tank. This will give more time to repair the downstream failure as the storage tank will take
longer to top-up.

Table 2: Status of Storage tank

Scenario Inflow Outflow Cu:::::ll:er Comments Animation

Normal Inflow is boosted 2
: making it greater -
production. 100 90 90 Feed

il units/day units/day units/day than OUtﬂ.OYV' 2 | Qil starage{100)
: Tank start filling-
is below 50%.
up.
Normal
production. 3

Storage tank Inflow equals out . -
reaches with 90 90 90 flow. E Oil storage(100)
S04 =1l =lisl s units/day units/day  units/day Tank level

of feed remains constant

Buffer Lewel

changes to 90 Management : 50-100
units per day. Commeon (Feed (1), 50}
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Scenario Inflow Outflow Cu::;c;r:er Comments Animation
2
l_lpstream 0 90 .90 Outf!ow greater Feed Ol storage(100]
failure when uirialicE it units/day than inflow. Tank
tank is at 50% Y Y start emptying.
Buffer Lewvel
Management : 50-100
Common (Feed (1}, 90}
<]
2
Upstream 0 0 0 Outflow goes to - <] -
failure when units/day  units/da units/da zero because of 12 | il storage(ion) — 10 I
tank is empty Y Y Y tank empty.
<]
Delivery to 2
Normal 100 100 100 bfoistzc:jmfg: 'tie e | -
production. units/day units/day units/day . [ 100 | 0il storage({100}
remaining
contract period.
<]
Inflow is boosted 2
Normal making it greater
production. 100 90 90 thangoutgflow |k -
il gsle[sh ¢ units/day units/day  units/day N [ 200 | Qil storage(100}
: Tank start filling-
is below 50%. P

Normal 2
production.
Inflow equals out

Storage tank Feed
reaches with 90 90 90 flow. [0 ] Oil storage(100}
S04 =1l =lisl s units/day units/day  units/day Tank level
of feed remains constant . Tovel
changes to 90 Management : 50-100
units per day. Common {Feed {1}, 30)
2
Inflow greater -
Feed
z:m::tvrv:ae"; 90 0 0 than out flow. 1T 22| oil storage(too) —L 0+
tank is at 50% units/day units/day units/day Tank start filling-
up- Buffer Level
Management : 50-100

Common (Feed (1}, 30}
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Customer

Scenario Inflow Outflow

node
lite wnen BT
tank is full units/day units/day units/day

Normal
production. 75 100 100
1= Eleel s units/day  units/day  units/day

full.

Normal
production.

Tank is 75 90 90
between 55% units/day units/day units/day
and 100%.

Normal
production.

Storage tank
reaches with 90 90 90
S04 =1l =lisl s units/day units/day  units/day

of feed
changes to 90
units per day.

2.5 New Comparison View

Comments

Inflow goes to
zero because of
tank is full.

Delivery to
Customer is
boosted for the
remaining
contract period.
Inflow remains
at 75 units/day,
respecting level
control rule.
Tank start
emptying.

Outflow greater
than inflow. Tank
continuous
emptying.

Inflow equals out

flow.
Tank level

remains constant

Animation

2
Feed -
0l storage(100)

— o+

Buffer Lewel
Management : 50-100
Common (Feed (1}, 90}

2
Y |« W

0il storage{100}

Buffer Lewel
Management : 55-100
Commaon (Feed (1}, T5)

Oil storage{100}

Buffer Lewel
Management : 55-100
Commaon {Feed (1}, 75}

2

[ -

il storage{100}

Feed

Management : 50-55
Commaon {Feed (1}, 90}

‘Buﬁer Level

The Comparison View provides the ability to compare the results between different models. Typically,
this would involve comparing the results between a base case and its sensitivity scenarios. However,
the comparison view is not limited to models that are sensitivity cases - it will try to compare the

results from different models when is possible.

Upon completion of the simulation process, the Results View will display two options on the top of

the folder view: Base and Comparison.

The Base refers to the Base Case model and will display all the results for the model currently loaded:
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Asset View | [B] Resource View Text View | & Block View | i“ Report View | [ Results view
Performance Summary _ré'
E
_ . 3
Resulis Mode @ Base () Comparison ﬁ
» | | Indicator Value Additional Info. o
Summary ¥ || Production Statistics g
Potential Volume 0.9331878963E+08 bbls '3
N average/required 95.858 %o+~ 0333 %
. ° average efficiency (P10} 96.314
|3 Parallel Block Data average efficiency (P50) 95.925
. average efficiency (P90} 95.42
“Wariable Rate Node D d Prof..
(© Variakle Rate Node Demand P total shutdown tims 4512 % /- 0.260%
EI Variable Rate Node Statistics average nr. outages/annum 0.20986E+02
[C) Feed Stream Report = aversge durstion of outages 035231 E+02 thrs)
longest duration of outages 0.35840E+03 ihrs)
& Sales Stream Report shortest duration of outages 0.41827E+00 fhrs)
I Start-Up Utilization Report actual volume produced 0.8054118676E+08 bbls
El Nodes Connectivity Summary total production losses 0.3445725737E+07 bbls
average loss/annum 0.3445725737E+06  bbls
B " Produced Volume - NUI platform {5} 0.8054118676E+08 bbls
Production ¥ average nr. lost quotas/annum 359
freq. of quota losses/annum 21.3
Criticality ¥ b
Revenue Statistics
Annual Feed Cost 0.0000000000E+00 5
Maintena £
aitenance Annual Sales revenue 01691364918E:09 §
Annual Net Revenue 0.1691364918E09 €
Debugging Results ¥ Total Net Reverue 0.1691364918E+10 &
i . Ciodiokioo
4 1 | 3
100% = AL -+

Figure 30: Results View
By checking the option "Comparison", the Results View will change its layout. A colourful column will
display the results from the Base Case.

Asset View | ] Resource View | Text View | &} Block View | w Report View | [ Results view |
Performanoe Summary _rgn
=
<cli i 3
- _ - < D 1 model=
Results Mod ) Base @ Comparison D NUI D click to select comparison model> 3
Indicator Value =
Summary -3 Production Statistics g
Patertial Volume 0.9331878963E+... 3
I Performance Summary average/required 95898 % +/- 0.3...
average efficiency (P10) 96.314
Production ¥ average efficiency (P50} 95.925
average efficiency (P90) 95.42
iticality - total shutdown time 4512% +/- 0.26...
i average nr. outages/annum 0.20986E+02
average duration of outages 0.35231E+02 (hrs)
Maintenance ¥ longest duration of outages 0.35840E+03 (hrs)
shortest duration of outages 0.41827E+00 (hrs)
Nodes/Storage ¥ actual volume produced 0.8054118676E+
total production losses 0.3445725737E+...
average loss/annum 0.3445725737E+...
System ¥ Produced Volume - NUI platform (5)  0.8054118676E+..
average rr. lost quotas/annum B9
Economics ¥ freq. of quota losses/annum 213
Revenue Statistics
Annual Feed Cost 0.0000000000E+...
Annual Sales reverue 0.1691364518E+...
Annual Net Revenue 0.1691364918E+...
Total Net Revenue 0.1691364918E+
4 T | 3
100% = Y +

Figure 31: Results View in Comparison mode

A colourful column will display the results from the Base Case.

2.5.1 Adding a Comparison case

In order to add new cases for comparison, click on the hyperlink to the right of the Base Case legend:
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Asset View | B Resource View | Text View | &) Block view | il Report view ‘ [ Results view
Performance Summary 'En_-l
g.
- _ - < DT
Results Mod (©) Base @ Compsrison D MUl I:‘ click to select comparison model: s
Indicator Value o
e A Production Statistics =
Potential Volume 0.9331878963E+... 3
(5 Performance Summary average./required 55898 % +- 0.3.
average efficiency (F10) 56.314
Production H average efficiency (P50) 95.925
average efficiency (F30) 9542
iticality w total shutdown time 4512% ++~ 026
i average nr. outages/annum 0.20986E+02
average duration of outages 0.35231E+02 (hre)
Maintenance ¥ longest duration of outages 0.35840E+03 (hrs)
shortest duration of outages 0.41827E+00 (hrs)
Nodes/Storage ¥ actual volume produced 0.8054118676E+
total production losses 0.3445725737E+...
average loss/annum 0.3445725737E+...
=rie ] ¥ Produced Volume - NUI platform (5)  0.8054118676E=...
average nr. lost quotas/annum 359
Economics ¥ freq. of quota losses/annum 242
Revenue Statistics
Annual Feed Cost 0.0000000000E-+
Annual Sales revenue 0.1691364918E+...
Annual Net Revenue 0.1691364918E+. .
Total Net Revenue 0.1691364918E+...
4 = T | +
100% = Y o+

Figure 32: Clicking on the hyperlink
This will prompt another window that allows the user to select a Results Database (e.g. file extension
dmsd for Maros and dtrd for Taro):
15 or=r =x=)

Search Comparison View ol

\‘,J‘:J [1 < Users + jovbor » Desktop » Comparison View ~[4]

Organize = New folder = 0 @

-
Bl Desktop n Mame Date modified Type Size

il Recent Places B - =
L_| NUI - Sensitivity 1.dmsd  16/08/2016 12:42 Maros 8,408 KB

& Downloads P .
| NULdmsd 16/08/2016 12:42 Maros 8,452 KB

. My Documents

n

4 Libraries
3 Documents
&) Music
[ Pictures

B Videos

M Computer
e SYSTEM (C:)
5 Apps (\LDN7F001.VERIT.DNV.COM) _

4 m | »

File name: NUI - Sensitivity 1.dmsd v |Maros 9 Results Databases [*.di ']

[ Open ][ Cancel ]

Figure 33: Results database selection
After selecting the Results Database and clicking on Open, the new result set will be added to the
Comparison View. A colour coding legend will separate the base case from the sensitivity case. The
sensitivity case will take the Sensitivity Set name and it will show the results for the modified model.
If the model name is an extension of the base case's name, the Comparison View will display only
the extension e.g. Base Case = NUI.dmsd and Sensitivity Case = NUI — Sensitivity 1.dmsd; the
display will show: Base Case = NUI and Sensitivity Case = Sensitivity 1.
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Asset View | B Resource View | Text View | &) Block view | {ibl Report view ‘ [ Results View
Performance Summary
Results Mod ® Base ® Comparison I:‘ NUI D Sensitivity 1 D zclick to select comparison model > LMY
Indicator Value Value ol
Summary & Production Statistics
Potertial Volume 0.9331878963E+08bbls  0.9331878363E+08 bbls
(5 Performance Summary average/required 95.863% +~ 0274%  97672% + 0292%
average efficiency (P10) 96218 58.075
Production b average efficiency (P50} 95.884 97679
average efficiency (P30} 95516 57.286
iticality v total shutdown time 4547 % +/- 0254 % 2719% +- 0261 %
i average rr. outages/a...  0.20975E+02 0.19371E+02
average duration of ou... 0.35914E+02 (hre) 0.29496E+02 fhrs) L
Maintenance ¥ longest duration of out... 0.48453E+03 fhrs) 0.64558E+03 thrs) 3
shortest duration of out...  0.77382E<00 (hrs) 0.25671E+00 fhrs)
Nodes/Storage v actual volume produced  0.8051263128E+08bbls  0.8203150346E+08 bblz
total production losses 0.3474281223E+07bbls ~ 0.1555409035E+07 bbls
average loss/annum 0.3474281223E+06bble  0.1955409039E+06 bbls
=rie ] ¥ Produced Volume - NU... 0.8051263127E+08bbls  0.8203150345E+08 bbis
average rr. lost quotas... 36.0 281
Economics ] freq. of quota losses/a... 212 196
Revenue Statistics b
Annual Feed Cost 0.0000000000E+00 $ 0.0000000000E+00 $
Annual Sales reverue  0.1630765252E+09 § 0.1722661568E+09 $
Annual Net Revenue 0.1690765252E+09 § 0.1722661568E+09 5
Total Net Revenue 0.1630765252E+10 $ 0.1722661568E+10 3
Maintenance Statistics il
100% Y o+

Gojejes jualudinby [FE)

Figure 34: Results for both models in the Comparison View

To replace an existing comparison model, click on the model to be replaced and the window will be
shown again.

To add more sensitivity cases to the Comparison View, simply click on the hyperlink again and select
another Results Database. The results of up to four models can be displayed at the same time - one
base case and three sensitivity case.

2.5.2 Results display

All the results comparisons are shown in the tabular format. In addition, many of the results can be
displayed as graphs benefiting the users greatly in a more user-friendly results comparison.

Asset View | [® Rresource view | Text View Ié Block view Iiu Report View | T Resuilts view |
Plant Performance Summary g
E
P ~ . a 13
Results Mod (©) Base @ Comparison D NUI D Sensitivity 1 I:‘ <click to select comparison model= LY 2
PlantF ¥ Z W o
Summary ] Mode Availabilty % Actual Utilization Availabilty % Actual Utilization %
o
) Performance Summary Production We... 5592 4884 9992 45.89
Production We 5594 4884 9997 4591
& Comparison State Production We 9994 4884 9952 4988
Production We 5594 4284 99.96 4591
Criticality Y Water Injection.. 59.92 43.84 59.94 499
NUI platform 5546 4384 5759 499
Maintenance ¥
Nodes/Storage ]
(£ Outage Summary
System [
Economics ¥
100% = 9 &

Figure 35: Similar options to display the results are also available for the Comparison
View
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Gojeen wawdinbg =

Asset View | [B] Resource View | Text View |§ Block View |1ﬂ Report View | ] Results View
Plant Performance Summary
Results Mode () Base @ Comparion [ MUl [] Sensitivity 1 [] <elick to select comparison model= W
Plant Perk Summary eEE
7
oy ° Plant Performance Summary
[ Performance Summary 00—
[ch Comparisen State
Criticality ¥ 80|
Maintenance ¥
& s
Nodes/Storage & ',-:
[ Outzge Summary 5 a0
[C5) Plant Performance Summary
System ¥ 204
Economics ¥
0 T T T T T T ]
Production 'well 1 Production \Well 2 Prod well 3 Production Well 4 \ater Injection\w/.  NUI platform
Plant
100% = 9 -+

Figure 36: Example of graphical format for Criticality results

Another useful feature is the ability to display the delta between the different KPIs. By clicking on

the top right of the screen will show

Asset View | Bl Resource view Text View | & Block View | {1l Report view | [ results view |
Performance Summary Sn
=
Rosults Mode O Base O Comparison || L] NU! [] Sensivity 1 [7] Sensitivity 2 [7] <click to select comperison model> g
Indicator Value Walue Value ~19
Summary A Production Statistics Toggle Comparison Delta Display ]
Potential Volume 0.9331878963E-08bbls  0.9331878963E-08bbls  0.9331878963E-08 bbls I f e
[~ Performance Summary e hemaa P T AmATae s nana e nmras 4 nana L L
Figure 37: Display the delta between two values
Asset View | B! Resource View Text View | &) Block View | il Report View ‘ [ Results view |
Performance Summary 5_-'
=
Resulis Mod @ Base ©® Comparison I:‘ NUI D Sensitivity 1 D Sensitivity 2 D £click to select comparison model> %
Indicator Value Delta Delta |
Summary Fy Production Statistics S
Potertial Volume 0.9331878963E+08bbls O 0 b
5 Performance Summary average/required 95.963% +- 0274%  1.809 1.809
I Comparison State average efficiency (P10} 96.218 1.857 1.857
average efficiency (P50} 595.884 1.795 1.795
. average efficiency (P30} 95.516 177 1.77
Critical S
L total shutdown time 4547 % +/- 0254 % -1.828 -1.828
[ Event average nr. outages,/annum 0.20975E+02 -1.604 -1604
) Element average duration of outages 0.35914E+02 (hr=) -£.418 £418 L
longest duration of outages 0.48493E+03 (hrs) 164.65 164.65 3
[ Subsystem shortest duration of outages 0.77382E-+00 {hrs) 051711 051711
5 Element Category actual volume produced 0.8051263128E+08bbls 151887218 151887218
total production losses 0.3474281223E+07bbls  -1518872.184 -1518872.184
— " average loss/annum 0.3474281223E+06bble  -151887.2184 -151887.2184
a nee - Produced Volume - NUI platform () 0.8051263127E+08bbls 151887218  1518872.18
average rr. lost quetas/annum 360 79 78
Nodes/Storage ¥ freq. of quota losses/annum 212 -16 -16
Revenue Statistics b
System ¥
Annual Feed Cost 0.0000000000E+00S O 0
Annual Sales revenue 0.1690765262E+09 § 31896316 31896317
Economics ¥ Annual Net Revenue 0.1690765252E+09 5 31896316 3189631.7
Total Net Reverue 0.1690765252E+105 31836316 31896317
Maintenance Statistics
o PR S U PSR I -, AP T v n4v nin Sk

100%

Figure 38: Delta View compares the results of the Base case with the Sensitivity models

This will display the delta between the Comparison case and the base case i.e. Potential Volume from
NUI.dmsd compared to Sensitivity 1.dmsd and Sensitivity 2.dmsd.

| Release Notes | Maros 9.3.1 | June 2017 | www.dnvgl.com/software

Page 25



The number of results folder available will depend on the features defined for the model. Currently,

the Comparison view handles the following KPIs:

e Event Criticality

Element Criticality

e Subsystem Criticality

e Element Type Criticality

e Availability

e Plant Performance Summary
e Buffer Efficiency

e Bulk Transport Group Utilization
e Performance Signature

e Production Efficiency

e Resource Utilization

e Consumption of Spares

e Qutage Report

e Contract Losses

e Net Present Value

In case there is some incompatibility when comparing the results, a Comparison State table will be

displayed as shown below:

Figure 39: Incompatibility table
2.5.3Removing a Comparison case

Asset View | ®) Resource View | Text View | &} Block view | {ibd. Report view ‘ [ Results View |
Comparison State E;-'
Resulis Mod © Base (® Comparison [ MUt [ Sensitivity 1 [] Sensitivity 2 [ | =click to select comparison model> g
Results Group State g
Summary -3 Production Efficiency Cannot compare due to incompatible PTSTEF in cases %
Production Efficiency Cannot compare due to incompatible PTSTEP in cases <
=) Performance Summary

After comparing results, it is important to remove the all the results databases from the Comparison
View. If a results database is not removed from the Comparison View, the model is locked and the

application will prevent the users from editing it.

In order to remove a single case from the Comparison View, right-click on the hyperlink with the

sensitivity case name and select "Remove Comparison Model "name""”, as shown below:
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Asset View I [B] Resource View I Text View |é Block View I lﬂ Report \ﬁew| T Resuits View
Flant Performance Summary rﬁn
E
- _ ¥ e ¥ =
Results Mod ) Base ©® Comparison D MUl D Sensitivity 1 D <click to select comparison model= LY 2
Plant Pﬂl"ﬂm| Remove Comparison Model ‘Sensitivity 1' B’ D Q
Summa ] Remove All Comparison Models s
L) ° P rmance Summary 3

) Performance Summary 100

I Comparisen State

Criticality £ 80

Figure 40: Right-click on the Sensitivity Name to Remove the comparison model
In order to remove all the results databases - select the option to "Remove All Comparison Models”.

2.6 Maintenance Tab at the Simulator Parameters

The entire list of keywords related to maintenance have been reviewed and a new interface has been
designed to make them more accessible and easy to defined:

Simulator Parameters I&J

General ] I{eywordsl Seasons ] Daylight ] Displa}'] Solver Configuration  Maintenance l Results ]

[|{Enforce strct rule that there is no shift overtime. All jobs intemupted at end of shift and |
ye-started on the next day’s shift.

[] Enforce a mobilization delay for jobs which have been delayed and started on the next

day’s shift.
[ Align intrusive planned maintenance activities per location within (days)
[ Minimum time spent on location iin hours 1 .. 90)
[] Maximum overrun of shift before an interrupt is enforced. (hours)
[] Add to Maintenance Ltilisation report intervals less than (days)

[T Conduct all Level 3 maintenance activities in parallel after Level 14 2 have been attended.
[ Enable the parallel restock: algorithm for spare parts.
[ Enforce average travel times between locations

Min Time: |0 Maxe Time: |0 Time Units: | Hours

[ ok || cancel |[ Hep |

Figure 41: New "Maintenance” tab at the Simulation Parameters

The following section provides a quick description of each option:

|| Enforce strict rule that there is no shift overtime. All jobs interupted at end of shift and
re-started on the nest day’s shift.

Default: By default, once a job is started it will be completed by overrunning the shift as required.

New behaviour: Enforces a strict rule that there is no shift overtime, all jobs are interrupted at the
end of a shift and re-started on the next day’s shift.

If the Maintenance profile associated with the repair is of highest priority (i.e. Level 1 (priority 1-5),
this keyword is ignored.
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7| Enforce a mobilization delay for jobs which have been delayed and started on the next
day’s shift.

Default: By default, mobilization delay will not be enforced for jobs which have been delayed and

started on the next day’s shift and on jobs overrunning into the next day’s shift.

New behaviour: This option enforces a mobilization delay for jobs which have been delayed and
started on the next day’s shift and on jobs overrunning into the next day’s shift.

J| Align intrusive planned maintenance activities per location within | (days)
This option will align all planned maintenance activities forcing them to start at the same day. To

define what activities are going to be aligned, the user must input a time range which will align all
activities within that time range. Enter the number of days between 1 and 90 days.

| Minimum time spent on location fin hours 1 .. 90)

This option defines the minimum time spent on a job location before the end of a shift, which in turn
controls the extent of mobilizations. This is to avoid situations for example where a crew arrive on
location and start a job for a few minutes then are forced to return on the next day’s shift to complete
the task.

Enter the number of days between 1 and 90 hours.

7| Maximum overun of shift before an intemupt is enforced. (hours)

Default: By default, once a job is started it will be completed by overrunning the shift(s) as required.

New behaviour: This option allows the user to stipulate the maximum allowable shift overrun before
an interrupt is enforced. Enter the number of days between 1 and 90 hours.

/| Add to Maintenance Lkilisation report intervals less than (days)
By default, all mobilization times less than 1day will be included in the man-hours expended, however,

this can be overruled by using this keyword permits the user to stipulate an alternative threshold for
inclusion.

/| Conduct all Level 3 maintenance activities in parallel after Level 1 & 2 have been attended.
This option will optimise the maintenance resourcing by taking the maximum number of resources
available and repairing all level 3 maintenance tasks in parallel.

| Enable the parallel restock algorthm for spare parts.

Default: By default, if there is currently a spare restock request in progress, subsequent restock
requests for that spare will trigger a new order.

New behaviour: If there is currently a spare restock request in progress, subsequent restock
requests for that spare will be added to the existing order and be delivered at the same time as the
original order.

| Erforce average travel times between locations

Min Time: 0 Max Time: 0 Time: Units:
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This option will enforce travel time between all the locations the maintenance resourcing by taking
the maximum number of resources available and repairing all level 3 maintenance tasks in parallel.

2.7 Running models from a server

Prior to Maros 9.3 a project model would be run directly from a server. If the network was poor or
the server was slow this would not normally slow down the simulation time but could slow down the

results generation time.

In Maros 9.3 all results processing is now done on the local computers “temporary” folder. Once
processing is complete the final results files are copied back to the network directory. For slow
networks this should show a major improvement in the time taken to generate results.

2.8 Improvements to the Interface

The picture below shows the Home Tab in Maros with a working model loaded.

r N
MAROS - [FPSO with logistics operations.dmsp] =S
o % [JL‘ 2oy /(_) “la DlD - Q | [7] average Flows Map View “‘5 3 %
o Copy g - ["] Product Flows Hierarchy -
Simulator  Run Play Go  Refresh || Paste Find Connection || Background Background| Show Notes Switch
Parameters... Model ~ Animation up - % Snapshot - Colour~ Image~ as lcons [C] Messages - = B windows ~
—
Asset View | [B] Resource View | &3 Text View | &5 Block view | jibl Report view | ] Results View|
jerarchical Tree 4 = [4] [FPSOwith logistics operations.dmsp Lé”
S
FPSO with logistics operations.dmsp| i - |3
@ Jupiter _ L ml2
1 - 11 L
© 10 =g
— " g
a0 | ot oil il processing [
East Well 1{75) Esstwell 1 [\“.3# Oil export tank(1
® -, Oil processing(150)
2 Eastwiennz  Drill Centre 1(132.5)
13
East Well 2(75)
k] Flare
Gas
El Drill Centre 1 f Flare{105} £ Compn
3 Saturn Drill Cantre 2
Y 5) =2
< i ] »

Figure 42: Maros user-interface

You will notice the following improvements:

Zoom Bar: has been moved to the bottom right of the application to allow for more space at the

Home tab

_—

Flare{105}

Figure 43: Zoom Bar
The Grids button has been removed allowing users to easily access the seven grids available:

B
~

O -

F

e
@

Figure 44: Grids Area in the Home Tab
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The same lay-out has been introduced to the Add Item area:

1.3
g [E
-

Figure 45: Add Item in the Home Tab

The “Switch Windows” button has been moved from the Views tab to the Home Tab:

|| Average Flows Map View

Notes | switen |
[ Messages - =5 =] Windows =
s = | Tile Horizontally
O | Tile vertically
. = | Cascade
= 1 3} NUI - Sensitivity 1 - Helicopter Visit.dmsp

BB
[

=

|:| Product Flows Hierarchy

2 FP50 with logistics operations.dmsp*

Display the window manager so that you can select which documents to show.

Figure 46: Switch Windows in the Home Tab

A few features have been extended to give better reporting capabilities. For example, the "Remove

Bottlenecks” button at the Settings tab now displays all the elements where the capacity has been

changed. In addition to that, by double-click on any of the messages, the reference node opens.

MAROS - [FPSO with logistics operations.dmsp*]

NS e s -8 %)¢

Remove-hottienecks has been

started.

Settings
[} Project Details & capital Expenditure || () Planned Renewal . Repair .. SeasonalData |k, X
12 Maintenance Profiles | - Product Revenue B Mutual Bxclusion 4 Failure -
. Limits || Remove
/1 Show Warnings %< Opportunity Maintenance || | Miscellaneous Battlenecks
asset View | (8] Resource View | &F1 Text view | & Blodk view | Jil Report view | 7] Resuts view |
Hierarchical Tres % % [4] [FPSOwith logistics operations.dmsp 2
5
-+ FPSO with logistics operations.dmsp = i - |3
2}e Compression system [16][516] El \ Jupiter _ L3 N |= 2
e Core Well 1 [3][53] *l ® - 10 i s
gle Core Well 2 4][54] [a0s ] o oil E Ol processing =
ola Core Well 3 [5155] East Well 1(75) East Well 1 [\{5.3# “lmsm] Ol exporttank(t
2a Core Well 4 [6][55] ® . ”C‘-—f:1 e Oil processing(150}
la Diill Centre 1 [7][57] 2 Eastwieiz  Dril Gentre 1(132.5)
ol Drill Centre 2 [8][58] *“L
Zle East Well 1 [1][51] o East Well 2(75) [2575] A i
< n ] » < I l »

Node Platform! capaity set to 3925 mbbls/Day by debottienecking, (previously 5 mbbls/Day)
Node ‘Drill Centre 2 capacity sct to 260 mbbls/Day by debattienscking. (previously 100 mbbls/Day)

Node '0il processing’ capacity set to 150 mbbls/Day by debottienecking. (previously 20 mbbls/Day)

Node 'Water production system' capacity sct to 325 mbbls/Day by debottieneding. (previously 15 mbbls/Day)
4 nades had their capacity changed by Remove Bottieneck procedure

Figure 47: Message window reporting the changes to the capacities

Several fixes have been implemented for complex interactions of the animation mode. Extra
visualisation capabilities are being added to show, for example, flames when flaring operations are

taking place:
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asset View | (8] Resource View | &2 Text View | & slock view | 3 Report view | 7] Resuits view

ierarchical Tree 4 2 | 4] FPSO with logistics operations.dmsp
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watll| production system(325) =
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Figure 48: Animation mode with on-going flaring operations

2.9 Minor usability enhancements

The Simulation Parameters have been changed to align with the reports and a few pre-defined
parameters have been added:

Simulator Parameters ﬂ
General | Keywords | Seasons | Daylight | Displayl Solver Configuration | Maintenance | Resutts |
System
fyears)

System Life: 15| Start Date:  Thu 01 January 2060
Number of Simulations: 1 = Capacities specified in units per Day ~
Products

Description Phase Units Colour Add...

Up

o Liquid mbbls / Day [ =

Water Liquid mbbls / Day WIECS Dn

Gas Gas mmscf / Day JEEH Delete
Model Settings
Failure Data expressed in: [ Evert Log Output

. . [ Production Log Output
Repair Data expressed in: [ Resource Log Output
Cost Data expressed in: g w (Cumency) »  (Multiplier)
Demand Profile Parameters
Cortract Recovery: 24 = | hours
[ ok [ cancel |[ Hep |

Figure 49: Simulation Parameters window

The Operations log has been renamed to align with the actual log name - Event log output. The Cost
data is now automatically defined to dollars to easy the process of defining lifecycle cost studies.

In the Flow Grid, users can easily access the property window by right-clicking on the Node name at
the top of the respective column and selecting “Full Properties [Node name]”. The reference node
will also be selected the node at the Hierarchical tree, as shown below:
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1= 0il customer [19][518] 6 2065/01/0100:00 ~ 5 Delete Selected Rows 55
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BT Oil export tenk [LL]/511] s memuoiosn <[5 Full Properties ‘East Well 1 [1]'.. 4c

4= Oil import berth [17][517] N ’ ate Boost Recovery for ‘East Well 1

BT Oil import tank [18][518] ¢ 2068/01/010000 - |4 . Defaults .

Bl Ol processing [10][510] 10 2069/01/010000 =~ 3 Tl s 27

2l Platform [9][59] 11 2070/01/010000 - 3 ~Z |26

ale Water production system [14][514] 12 2071/01/0100:00 ~ 3 - 23 =

[/l Water  Gas  Sales  Boost Liquid Total

Figure 50: New location of the Generate Animation data

Many users utilise the animation mode to perform quality checks to the model. In order remove one
step in the process of getting the animation data, the box "Generate Animation data” at the Configure

Simulator wind

ow is now automatically checked.

Configure Simulator

S

E) General
T, Detailed Output
E}, Diagnostics

T General

Define the planned system duration:

System Life: 10 Years

The number of simulations required for stability depends on model
composition. The following resolutions are for guidance only.

Simulations: |Standard Resolution v] 100

Select how many cores to use during simulation:

If maintenance modelling is not enabled then repairs are carried out
immediately a failure occurs with no consideration given to the availability
of the maintenance services. Disable maintenance modelling to see the
system without resource constraints.

Enable Maintenance Medelling

To indude an Animation View in the results the simulator must generate
additional information.

Back [ Mext ][ Run Mow J[ Cancel

]

Figure 51: Configure Simulator

The batch run functionality has been extended to provide more information in case a model shows a
fatal error throughout the simulation process.

The Transient area of the Parallel Grid now displays the name of the parallel unit:
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Please continue to suggest changes to the interface that facilitates your operation of the model.

3 MOVING TO MAROS 9.3.1

At this point, we expect that many models have been converted to the new platform of Maros, Maros
9. If that’s not the case, we recommend that models are converted so you can take advantage of
the new features available in Maros 9.

It is possible to upgrade version 8.5 models to 9.3 however there are some upgrade steps that you
need to take. If you need any assistance in upgrading a Maros 8.5 model to Maros 9.3 or there are
any discrepancies between Maros 8.5 and Maros 9.3 inputs or results, please contact
software.support@dnvgl.com.

More complex models with multiple separation points require further conversion steps. Switching on
compatibility mode in Maros 8.5 will aid the upgrade process.

3.1 Converting models from version 8.5 to version 9.3.1

When opening models from Maros 8.5 in Maros 9.3.1, two outcomes are possible:

1. A message will be displayed stating that the conversion process was complete and that you
must check if the conversion process has been carried out properly. Maros 9.3.1 will always
create a backup version of the Maros 8 model with the extension jmsp8 at completion of the
conversion process.

o N  w

, Conversion complete,
' Please check the conversion log and compare results with Maros 8.5.
Please contact support if you have any issues,

Figure 52 - Conversion complete dialog

Or

2. A message stating that the conversion process was not possible. This typically occurs when
the flow network of Maros 8 has multiple points which could be potentially used as separation
points or when there are features available in Maros 8 which are currently not supported in
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Maros 9.3.1. Following this message another message will appear stating that Maros 9.3.1
has “Failed to open document."

o S e

©  This mares model has multiple products but the separation points have N
/_IA not been defined in maros 8. Please open this model in maros 8.5 and l\ Failed to open document.

specify where separation occurs. Unable to convert this model.

Figure 53 - Conversion process failure messages

L

The compatibility feature is now available in Maros version 8.5 by clicking on "*_in the toolbar.

There is an FAQ detailing the conversion and explaining how to resolve issues related to the
conversion process. You can access the FAQ from the Help tab in Maros 9.3.1 and by choosing the
Conversion FAQ:

A E - @\ 7 MAROS - [Offshore production system.dmsp] E‘Elg

Home Settings View ~ 2

License About Show
Help

GL Blog Portal

7 JGLonthe

Asset View ‘E Resource View | Text View I &} Block Vlew‘ m Frequently Asked Questions
. = Display a list of Frequently Asked
Hierarchical Tree 4. 2= 4| [Offshore production system.dmsp Questions and answers.

Figure 54: Help Tab

3.2 Forward compatibility in the new platform: Maros 9

Forward compatibility is also available for Taro.

If a model is saved in newer version, users can open in an older version if the model contains no
newer features. For example, if a Maros 9.3.1 model is saved with the LP Solver defined then it will

not open in Maros 9.2. The following message will be displayed when trying to load the model in
Maros 9.2:

Maros u

¢ This document uses features that require a newer version of the
/_IA application

If that feature is removed and the model is saved, then it will load into Maros 9.2.

| Release Notes | Maros 9.3.1 | June 2017 | www.dnvgl.com/software Page 34



3.3 Change of file format

The file extension has been changed in the new platform Maros 9 to avoid confusion with version 8.x
files.

The file formats are:

Table 3: File formats in Maros 8 and Maros 9.3.1

Application Document file extension Results file extension
Old file format: Maros 8 Jjmsp Jjmsd
File format: Maros 9.3.1 .dmsp .dmsd

4 FEEDBACK
Feedback is essential for us to keep improving the user-interface and areas of particular interests

regarding modelling assets and production scenarios.

Please let us know of possible gaps that affect what you are or will be modelling. An important point
is that you shouldn’t ignore minor issues, tell us about them (we don’t always know).

It is important to get your team together and try to provide a wish list where you address the
modelling challenges that you, as a company, will be facing soon.

We won't be able to do everything but we will prioritise based on the feedback. With this feedback
our aim is to provide the most comprehensive solution for Oil and Gas RAM analysis in the market.

5 HOW TO UPGRADE

This section is intended to give general information regarding downloading, installing and licensing
Maros 9.3.1.

5.1 Downloading the installation package

All DNV GL RAM products can be downloaded via the DNV GL Software’s Customer Portal. In order
to access the Customer Portal, please use the link below to log into the Customer Portal:

www.dnvgl.com/cp
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(=5 e =
Q@| www.dnvgl.com/cp D~ || _ Secure Customer Login x | | AN
File Edit View Favorites Tools Help
Find the tools you need, product downloads, FAQs and a wide range of supporting documents to get D N V' G L
the most out of your DNV GL software solutions.
PLEASE NOTE:
- Access is only available to customers with a valid maintenance contract.
See the short video tour of the Software Customer Portal
Secure Customer Login Don't have an account?
; Enter your email address to register.
User Name/Email address: Email:] |
Password: Erm
Forgot Your Password?
[Login |
Figure 55 - DNV GL Software customer portal
After logging in to the Customer Portal, select the option “Get Software”, as shown below:
([E=S[E=H =5
Q@L https://emea.salesforce.com/horm: LS-ac || DMNVS Customer Portal x | | {I:I} i:.? {é}
File Edit View Favorites Tools Help
~
Home | Software Downloads | Content ‘ FAQs | Cases ‘ Libraries | Subscriptions | Sesam Status lists ‘
Welcome, Jodo Victor
Britto Borges
My Profile | Logout
Get Software Documentation FAQ Get Support
(Cases)
ID WEEI! ‘
REGISTER FOR
TRAINING
JUBSCRIBE TO
CONTENT . i A
W
< >

Figure 56 - Home tab of customer portal

By clicking Get Software you are taken to the Software Downloads Tab. Click Select Maros/Taro
Library from the View dropdown list as shown in Figure 57.
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= =l )
AR

File Edit View Favorites Tools Help

DNV-GL

Home | Software Downloads Content| FAQ5| Cases‘ Libraries || Subscriptions | Sesam Statushst5|

Search

Advanced Search...

Maros / Taro

Maros / Taro
MNautic us

o | Phast/Safeti

Sesam- All versions
Sesam- Latest versions only

View:

=

Create New...

Printable View

M/N O P Q|/RIS TIUV W/ x|y Z| oter Il

Latest Version

Product ( Syrergi Version +  Release Date
Recent Items
Maros / Taro Taro 5 Taro 5 9/9/2014 v
Phast 7.11 Maros / Taro Maros 9 9 8/28/2014 v
Phast version 7.11 Marns / Tarn Marns R 5 85 RIFR/I014 vl

Figure 57: View dropdown list
Maros 9.3.1 will be listed at the top and marked as “Latest Version”.

i

e°|- hitps://emea.salesforce.com/ O @ & ” ® Maros / Taro ~ DNVS Custo.., X

File Edit View Favorites Tools Help

DNV-GL

Home | Software Downloads | Content H FAQs H Cases || Libraries || Subscriptions || Sesam Status lists |

Welcome, Jodo Victor

Britto Borges Maros / Taro

My Profile | Logout

Printable View

ER FOR EVENTS
JIAR Maros / Taro Trail 4.01 4.01 4/1/2010
'?FEEIEITNEE FOR Maros / Taro Taro 4.1 4.1 4/1/2010
Maros / Taro Maros 8.1 8.1 4/1/2010
Maros / Taro Maros 8.2 8.2 3/15/2011

Search View: ‘ Maros / Taro V| <Previous Page | Mext Page=
l:l Product Group Brand Module Version Release Date Latest Version -
g Maros / Taro Sensitivity Manager 1,1 1.1 2/18/2016 v

ST SR Maros / Taro Taro 5.3 5.3 v

Figure 58: Maros 9.3.1 at the Customer Portal
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File Edit View Favorites

Help

Welcome, Jodo Victor
Britto Borges

My Profile | Logout

Search

L ]
[t ]

Advanced Search...
REGISTER FOR EVENTS
AND WEBINARS

REGISTER FOR
TRAINING

SUBSCRIBE TO
CONTENT

DNV-GL

Home | Software Downloads | Content ” FAQs ” Cases ” Libraries ” Subscriptions ” Sesam Status lists |

Software Download
Maros 9.3

« Back to List: Software Downloads

Printable View

Software Download Detail

Product Group
Brand

Module
Version
Description

Maros / Taro

Maros 8.3
9.3

Maros 9.3 was a short development project, with only 7 months of duration, where the
focus has been to offer an alternative to the existing flow method, more stability and
more usability features.

Maros is RAM analysis tool specifically developed for the upstream oil and gas industry. It
includes extensive features for modelling flow networks, maintenance strategies,
upstream operations, transport logistics and storage tanks.

Click to view the Installation Notes for Maros 9.3 v
Click to view the Release Notes for Maros 9.3

Figure 59: Maros 9.3.1 download page at the Customer Portal

Click the “Download” button to download the Maros 9.3.1 installation files.

5.2 Maros 9.3.1 Installation Process

The Maros 9.3.1 installation process will not override the existing version of Maros 8 but it will
override the existing Maros 9.3 installation. You can therefore keep Maros 8 and 9.3.1 of Maros
installed.

Once the download is complete, you should:
1. Check if you have windows administrator rights.

2. Extracting and running the installation package

Check if you have windows administrator rights

In order to install the program, you must have administration rights for the computer. Contact
your System Administrator to check whether you have administration rights, or to obtain these
rights.

Extracting and running the installation package

Unzip the content from the zip file to your local hard drive and click on the Quickstart.html as
shown in picture below. Please do not try to run the Quickstart.html file from within the Zip file
before the files are uncompressed as this may cause your installation to fail.
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Figure 60: Quickstart.html

This will prompt your default browser to open. Simply click on “start the installation” at the bottom
of the page, accept the installation to install the application and the process will be started.

i [ESTEER =)
': - /"_>" gl - & || & o 6L Sftware Installation | | AN

File Edit ¥iew Favorites Tools Help

Maros 9.3 Release

The purpose of this release is to introduce:

New flow optimisation function based on LP solver

Extended flaring operations modelling

Rate operations based on Buffer Level Management Rules
Exposed maintenance strategy

Results Comparison View

Improvements to the interface based on Customer Feedback
Stability, speed, animation and multi-core improvements
Improvements to the API, extending automation process

For further details please read the release notes.

Installation Summary

The following table lists the main installation steps. For further installation instructions please see the
installation notes.

*+ Make s inistration rights before installing - if necessary ask your IT helpdesk.
* Click o} to start the installation #§nd accept to install the release when prompted.

Contact DNV GL - Software support W

Figure 61: Start the installation

If Microsoft .Net 4.6 is not installed on your system, this tool must be installed before installing Maros.
In order to install this tool, please go to the Installation section at the Quickstart.html file and select
the link Microsoft .Net 4.6 Installation (English).
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File Edit View Favorites Tools Help

Prerequisites ~

Microsoft .Net 4.6 (or above) is required to be installed in order for the software to operate. This is normally
on most up to date computers but if Microsoft .Net is reported to be missing when running the applications
please install this using the link below

o Microsoft .Net 4.6 Installation (English)

Mote: For other languages Microsoft .Net 4.6 can be installed directly from Microsoft or contact your IT
department.

Licence Manager Installation

This standalone installation is made available to system administrators setting up floating/concurrent licensing.
Please click on the link below to begin installing the Licence Manager on a network server. It is advised that
you read the installation details in the Licence Manager notes before beginning the installation.

» Licence Manager installation

Mote: This is only relevant if a network license has been purc hased.

Contact DNV GL — Software support v

Figure 62 - Microsoft .Net 4.6 Installation (English)

Note: For another languages Microsoft .Net 4.6 can be installed directly from Microsoft or contact
your IT department.

5.3 License for Maros 9.3.1

If you already have a license file for 8 or 9.2, no license request or import is required to start using
Maros 9.3.1.

In case you face any issues regarding license please contact DNV GL Software support team at
Software.Support@dnvgl.com.

6 MAKING THE MOST OF THE DOCUMENTATION

Maros 9.3.1 presents different sources of information. Please find below a description of each of them:

User Manual

The Maros folder in the installation (typically under “Program Files (x86)\DNVGL") contains a Maros
user guide called Manual.pdf, which provides you with a wide range of information about the program,
and should enable you to find answers to most of the questions you may have about Maros. The
Maros guide contains all the Online Help pages and more and should be the main resource of
information about the software.

Help system
The Online Help for Maros 9.3.1 is in the form of a *.chm file—a compiled HTML Help file. The file
will be installed with the rest of the Maros files when you install the program, and you will normally
access it using the Help menu, but you can also open and read the file directly (located in the Maros
installation folder).

In order to read the files, you must have Microsoft Internet Explorer Version 5 or later installed on
your PC, although it does not have to be your default browser. You must also have some additional
files that are specific to Microsoft HTML Help; these are installed automatically during the Maros
setup process, so you should be able to read the files directly if you have already installed Maros.
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Frequently Asked Questions

To ease the transition between generation 8 and 9.3.1, the installation package comes with a number
of Frequently Asked Questions. These documents try to highlight the main differences between the
two generations and explain the new approach used by Maros 9.3.1.

The areas covered by the FAQs are:
- Building a model in 6 steps
- Maintenance modelling in 4 steps
- Debottlenecking
- Conversion process
- Quick steps
- Criticality analysis
- Design capacity
- Flow network
- Flow table
- Parallel block
- Shipping modelling
- Tank modelling
- Well boosting
- Flaring Modelling
You can find these FAQs under the Help Menu:

NDHE&) s

Home Settings View

=08 OWaLe .00

Blog Video Customer Email Software Contact || Release Tutorial FAQ License About Show

GL Portal Support Us Help

W Gl on the Web ‘Reference

Frequently Asked Questions

Display a list of Frequently Asked
Questions and answers,

Figure 63: FAQs button in the Help tab
Clicking on FAQs button will prompt your default browser with a list of FAQs:
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DNV-GL
MAROS Frequently Asked Questions

Building a model in 6 steps

This document is intended to give general information regarding each one of the 6 steps in building a model.

Maintenance modelling in 4 steps

This document is intended to give general information regarding each one of the 4 steps to defined maintenance modelling.

Conversion

‘This document outlines the step-by-step process of converting models from Maros 8 to Maros 9.

‘ Ouick stens

Figure 64: List of FAQs
Clicking on any item on the list will prompt another tab with the FAQ:

=l

‘a@@ CiProgram Files (36\DNVGL\Maros9\FAQWAQ - Bu O - C | & Software - MARDSO FAGs | & FAQ - Bulding a modelin... %| | oy vy €23
File Edit Goto Favorites Help

I@

DNV-GL

Frequently Asked Question

MAROS 9

Building a model in 6 steps

This document is intended to give general information regarding each one of these steps - more
information about each step can be found under the Maros help system or by contacting DNV GL

software.

Figure 65: FAQ document

You can also see the FAQs under the Maros 9.3.1 folder inside C:\Program Files

(x86)\DNVGL\Maros9\FAQ.
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12 items

Figure 66: FAQ folder

In case you need more information about a specific modelling approach or feature, please contact
DNV GL Global support.

Blog

DNV GL Software’s blog discusses topical issues, challenges and market observations relevant for

software for managing risk and improving asset performance:
ESREERT)

DNV | Blog | Video Customer Email Software Contact || Release Tutorial FAQ License About Show
GL Support Us Notes Help

Home Settings View

Go to the Risk and Reliability
Blog on the DNV GL web site,

Figure 67: Blog button in the Help tab

Videos

Maros and Taro e-learning centre has been designed to support clients that are new to Maros and
Taro.
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Home Settings View

License About Show
Help

| ° Video

Go to the Risk and Reliability
YouTube on the DNV GL web site,

Figure 68: Video button in the Help tab

The idea is that we can add more videos to Maros and Taro e-learning centre so please get in touch

with ide

as of what you would like to see there.

The videos currently available are:

Building up a model in 6 steps: This video describes the six main steps to build-up a Maros
model.

Maintenance Resource Modelling in Maros and Taro: This video takes the model we created
in the “Building up a model in 6 steps” and extends the model to account for Maintenance
Resources Modelling.

Priority of Maintenance tasks: This video takes the model we created in the “Maintenance
Resource Modelling in Maros and Taro” and extends the model to account for maintenance
repair priority.

Lifecycle cost analysis: This video takes the model we created in the “Maintenance Resource
Modelling in Maros and Taro” and extends the model to account for Lifecycle cost analysis.

Multi-product modelling and Production Capacities: This video describes how users should
use the model multi-products in Maros.

Flaring operations: This video takes the model we created in the “Multi-product modelling
and Production Capacities” and extends the model to account for flaring operations.

New Interface in Maros and Taro: This video describes the advantages of the new interface
in Maros 9.2.

Implementing Planed Renewals using Maros and Taro: This video describes how to implement
planned renewals in Maros.
Optimising frequency of Planned Renewals: Sensitivity Manager can be used to optimize the
frequency of Planned Renewals.

Tutorials

The tutorials have been separated into two categories:

Guidelines on building models and;

Simple walk through modelling capabilities.
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For the “Guidelines on building models” category, users are led through the main steps to build either

a full model or a section of a model.

For the “Simple walk through modelling capabilities” category, users are advised to open a reference

model to follow the steps described on the tutorials.

Each tutorial is intended to focus on a specific set of features and asset. Obviously, the experience

acquired when performing the tasks can be extended to model other scenarios/assets.

You can find the tutorials at Help Tab by clicking on Tutorials.

DNV
GL

ok il

License About Show

Help

[EE

Tutorial

Figure 69: Tutorial button

This will prompt another window:

Display all Tutorials available,

?11 M3 - Normally Unmanned Installation.zip
EP_ M3 - il and gas production system.zip
2 M9 - 0il network.zip

6 items

4

UL}

O'\‘:j | .+ LDMLP003462 » SYSTEM (C:) » Program Files (x86) » DNVGL » MarosS » Tutorials » - | +4 | | Search Tut.. 2 |
File Edit Miew Tools Help
Organize « Include in library = Share with + New folder =« @
4 . DNVGL MName . Date medified Type

> i License Utilty 5 M3 - Normally Unmanned Installation.pdf ~ 20/08/2014 1654 Adobe Acrol]

: ﬂ::gj 2\ M9 - Normally Unmanned Installationzip ~ 01/07/201515:25  WinZip File
'@] M3 - Qil and gas production system.pdf 29/08/2014 17:04 Adobe Acrol

| Catalogues T\ M3 - Oil and gas production systemzip  01/07/201515:25  WinZip File
VI @ M3 - Qil netwerk.pdf 29/08,/2014 17:00 Adobe Acrol

> i Symbols i M9 - Oil network.zip 01/07/201515:25  WinZip File

4 Tutorials

In addition, Tutorials can be found in the Content tab of DNV GL’s Customer Portal. Choose the
Content tab and select Maros/Taro library. Then search for “Tutorial” - a list of all the tutorials will

be shown:

Figure 70: Tutorials folder
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Figure 71: Searching at Maros/Taro library for tutorials

Release Notes

These Release Notes are supplied in the Help tab, as shown below.

DNV License About Show
GL Help

Release Notes

Open the release notes for this
version,

Figure 72: Release Notes at the Help Tab

You can also find it in *.PDF form, for future reference in the installation folder.

7 TECHNICAL HELP

There are two options to contact DNV GL global support group:

Report a Problem Feature

To keep improving the user experience and stability of Maros and Taro, it is important for us to
receive feedback in regards to any problems faced during the modelling process or even a feature
request and change suggestion. This report can be easily sent to our Global support group by using
the “Email Software Support” button at the Help tab.
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Portal Support

Software Support

Request support and make
feature suggestions.

Figure 73: Help tab

License About Show
Help

The process is simple. It consists of completing the form shown in the Figure 74 below. The Support
Feedback application will then gather all the relevant information including operating system,
software version and opened study files and send it to DNV GL Software Global Support group.

Software Support Feedback

User Report

Name: Organization

DNVGL

Report Type

[F‘rublem Report -

Problem Cwerview:

Detailed Problem Description:

Supporting Files:

Send Help

Figure 74: Report a problem form

When completing the form, it is also very important to provide as much information as possible to

help us understand the problem and provide a fast and proper solution.

You can select between three options:

Report Type:

Problem FReport

Problem Report
Change Suggestion
Feature Suggestion

Figure 75: Report type

The email report can be copied to other people by selecting the "Cc..." button and entering the
necessary email addresses. On completion of these steps press the Send button.

You can follow up your cases and development requests at the Customer Portal.

All you must do is log into the Customer Portal and select the Cases tab, as shown below:
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| Home H Software Downloads || Content || FAQs | Cases | Libraries H Subscriptions || Sesam Status lists |
Search . .
My Closed Cases Printable View
Advanced Search... View:
| New Case |
Create New... bt
Action Case Number - Contact Name Subject Status Priority Date/Time Opened Case Owner Alias
Recent Items Edit 112695 Borges, Jodo Testing Closed in Medium 11/5/2012 1:38 PM mary
Victor Britto Customer 1st line
Maros90 L=
Edit 112697 Borges, Jodo Maros and Taro Closed in Medium 11/5/2012 1:56 PM  jovbor
Marosg&s
i Victor Britto support case 1stline
Taro version 4.4.1 . . . .
X X Edit 91082 Borges, Jodo Fw: Internet- Closed in Medium 4/26/2011 12:58 jovbor
DNV License Wizard Victor Britto ContactUs 1stline PM
FAQ Download Maros Edit 91142 Borges, Jodo FW: Internet-  Closed in Medium 4/27/2011 3:01 PM jovbor
Maros Installation Victor Britto ContactUs 1st line v
Nntas - - . . ..

Figure 76: Cases at Customer Portal

Direct email

If you need advice on using Maros or specific detailed technical information, you can also contact
software.support@dnvgl.com.
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8 FOR SYSTEM ADMINISTRATORS: TECHNICAL NOTES

These notes give technical details to help you improve the performance of Maros 9.3.1 on your system.
They are aimed mainly at secondary support personnel (e.g. IT professionals), but may be useful for expert
users.

System Requirements

Maros uses computational techniques that will depend strongly on the performance of the CPU. In general,
the more powerful the CPU, the better the user experience. Multi-core processors, however, will not benefit
the calculation speed greatly except for batch mode because the software does not yet optimize
performance on multi-core CPUs. So, a twin-core CPU with a higher clock speed will probably outperform
a quad-core CPU with a lower clock speed. Study size is another factor and users with large studies will
benefit from as much memory as possible.

The requirements for version 9.3.1 are as follows:

Table 4: System Requirements

Minimum Requirements
Recommended

(small models)

Windows Vista (32-bit versions)

Windows 7 (32/64-bit versions)
Operating System: Windows 7 (64-bit versions)
Windows 8 (32/64-bit version)

Windows 10 (32/64-bit version)

(Ol dele s Intel Core or equivalent Quad Core Intel Core i5/i7
Computer Memory: 2 GB 8 GB or more

Clock speed (MHz) 800 MHz 3GHz or higher

Internet Browser Supported version of Internet Explorer.

Screen Resolution: A resolution with a minimum height of 720 pixels

sl e el (b 650 MB (plus around 2GB of temporary disk space)

Optional Some features depend on having Microsoft Excel installed. The product is
Requirements tested with Office 2010 and more recent versions.

* Note: simulation time is related to the processor speed so the faster the CPU the sooner the simulations run.

| Release Notes | Maros 9.3 | November 2016 | www.dnvgl.com/software Page 49



ABouT DNV GL

Driven by our purpose of safeguarding life, property and the environment, DNV GL enables organizations to
advance the safety and sustainability of their business. We provide classification and technical assurance
along with software and independent expert advisory services to the maritime, oil and gas, and energy
industries. We also provide certification services to customers across a wide range of industries. Operating
in more than 100 countries, our 16,000 professionals are dedicated to helping our customers make the

world safer, smarter and greener.

SOFTWARE
DNV GL is the world-leading provider of software for a safer, smarter and greener future in the energy,

process and maritime industries. Our solutions support a variety of business critical activities including
design and engineering, risk assessment, asset integrity and optimization, QHSE, and ship management. Our
worldwide presence facilitates a strong customer focus and efficient sharing of industry best practice and
standards.



