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1 WELCOME

Welcome to Taro 5.3.

This was a short development project, with only 7 months of duration, where the focus has been to
extend the current modelling capabilities to include features coming from Maros, more stability and
usability features.

Taro has now the ability to define transient yields for the different process units. In previous versions,
the implementation of transient yields included defining multiple units with phase-in and phase-out - this
approach increases the size of models and it makes it difficult to perform quality checks. With this new
feature, the definition of transient yields is directly performed at the Node property window inside the
Products tab.

Node Properties =5
Geners| | Fesds  Products |F‘hasmg| Rate Profile: | Cpring Condions | Rats Ops | Audit Trail | Stetistics | Comment |
Product Streams
Description  Disposal Code  Destination  Node No Normal Flow  Equal Distribution
gas Shutin Host
niaphtha Shutin Host
kerosens Shutn Host
gasol Shutin Host
vacuum gas ol Shutin Host  Fluid Catalytic Cracker Feed Tank 5
pdd | [ Delte | [ Edt
Enterthe yields
Row | Date/Time gas | naphtha | kerosene | gasoil vacuum gas oil
1 |2E|2EDJD1ID1 00:00 1 9 10 20 80
2 |2021/01/01 00:00 2 7 11 35 45
3 |2024/01/01 00:00 10 10 7 23 50
[ox [ Comes [ oo [[ e

Figure 1: Transient Yields

A feed to a plant can be variable in nature. If the variation trends have a predictable nature i.e. a
capacity increase over time, a seasonal variation, then they should be modelled defining the profile and
the possible variations inside each time-span. The Flow Grid view has been introduced to Taro allowing
users to specify flow changes for all feed nodes.

Flow Profile
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I Feed 18
I Feed 17
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Figure 2: Flow Grid
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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.

DESda): TARO (Refinery & Petro Chem) - [Refinery.dtrp] | s |
Settings View Help S
o % - [J-\ & Cut p e Dll:l ] - Q Average Flows [/] Node Infarmation Map View _(Q) i %
e O Capy é - [ Normal Flows Asset View Legend Hierarchy [

Simulator  Run  Play Go  Refresh || Paste Find Connection || Background Background| Show Notes Switch
Farameters... Model - Animation | Up - & snapsnot || - Tool Colour~  Image~ s lcons O Max Flow Rate [C] Messages - 5 B Windows
&l Asset View ‘E Resource View | Text View | =] B\Wdﬁ‘ﬂew‘
Hierarchical Tree 4} Refinery.dip 2

3
- a
= O Normal Flows, tonnesiDay =9
O Actual Flows, tonnes/Day -
O Maximum Stream Flow, tonnes/Day dls
/\\
[E] 3 =B 4| L
Hydrocracker feed Hyooracker |ass o
N tank capacity: 2150
e szmon_ | A | eowserree, [P ‘ol maprine
Volume: 21000 naphtha: 9%| o
s - kerosene: 10%) o
gasoil: 20%
vacuum gas oil: 60%|
712 Sg.4

Figure 3: New layout for the Home Tab

A new Comparison View has been added to the Results View application allow users to easily compare
results from multiple cases.

NEd&a®w g - R MAROS - [FPSO with logistics operations.dmsp] B
oy & Cut ) g Eh & - Q‘ [22] Average Flows Map View e %
E 6o EE LR  copy - - : %3 | [] Product Flows Hierarchy =
Simulator  Run  Play Go  Refresh || Paste Find Connection || Background Background Show Notes ) Switch
Parameters... Model ~ Animation Up - 1 snapshot - I Colour~ Image~ aclcol [C] Messages - 5 B Windows ~
—
ssset view | BB Resource view | &3 Text view | & plodc view |l Repart view | [T] Results view |
Performance Summary 2
=
— P El
Resulis b © Base @ Comparison [[] FPSO with logistics [[] 2 [] sclick to select comparison model= L g
Indicator Value Valus gl
Summary A Production Statistics =
Fatertial Volume 0.2934599626E-06 mbbls  0.2334599626E+06 mbbls =
5 Performance Summary average efficiency 90.575 % +/- 0.000% 65426% +/- D.000%
total shutdown time 67635% +/- 0.000% 76.621% +/- D.000%
Production % average . outages/annum 0.17400E-02 032533602
average duration of outa... 0.45455E+02 fhrs) D.67472E+02 fhrs)
e . longest duration of outages 0.59296E+03 (hrs) D.24404E-04 (rrs)
Critical i shortest duration of outages 0.47745E+00 (hrs) 0.11825E-00 frrs)
actudl valume produced  0.2658000024E-06 mbbls  0.191956700E+06 mbbls
Maintenance ¥ total production losses 027 0. 06 mb
average loss/annum 0.1843397347E-04 mbbls  0.6764019508E+04 mbbls E
o e Froduced Volume - Ol cu... 0.2658000024E+06 mbbls  0.1915596702E+06 mbbls
Transport Logistics ¥
Froduced Volume - Water... 0.1 mbbls 0. 06 mbl
Produced Volume - Compr... 0.2196483947E=06mmscf  0.1514230532E+06 mmscf
Nodes/Storage & Flared Volume - Gas 0.449769612BE+04 mmscf  0.8415839374E+04 mmscf
System M Revenue Statistics
Annual Feed Cost 0.0000000000E+00 § 0.000000D000E+00 §
. . Annual Sales revenue 0.7030378196E-09 0.5121654027E+09 ¢
Economics : Annual Net Revenue 0.7030378196E-09 ¢ 0.5121654027E+09 ¢
Total Net Revenue 0.1063556729E+11§ 0.7682481040E+10§
Maintenance Statistics
Repair delay indicator 7.31 trs)/yrs)tem 8842 (rrs)/frs)/item
Total manhours expsnded  0.5282813025E-05 0.1054240358E+06
Nr. Out of Sync BLMops 0 0 L

Figure 4: New Comparison Mode at the Results View
This version extends the concept of Rate Operations to allow a change in the production rate to initiate
an independent event. The independent event is triggered once the threshold level and direction are
breached; it is important to note that, by default, the event will be repeated sequentially for as long as
the threshold is breached.

We hope you enjoy the experience of using Taro 5.3.

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

2.1 Transient Yields

Different types of crude oil yield a different mix of products. Crude oil types are typically differentiated
by their density (measured as API gravity) and their sulphur content. Crude oil with a low API gravity is
considered a heavy crude oil and a larger yield of lower-valued products. Therefore, the lower the API of
a crude oil, the lower the value it has to a refiner as it will either require more processing. Thus, being
able to define transient yields, based on different the delivery of different crude oil types, is an important
parameter when simulating the performance of refinery is the ability to.

With the current version, if the user wants to set up a transient yield, there is a need to define multiple
units with phase-in and phase-out - this approach increases the size of models and it makes it difficult to
perform quality checks.

The new Transient Yield feature allows users to set up time-based yields directly at the Node property
window inside the Products tab.

The first row of the grid refers to the existing definition of the yields. The selected date is always the first
day of the start year.

MNode Properties ﬁ

General | Feeds  Products ] Phasing ] Rate Profile | Opening Conditions | Rate Ops | Audt Trail | Statistics ] Comment ]

Product Streams

Description Disposal Code  Destingtion  Mode Mo.  Nomal Flow  Egual Distribution
Vacuum Gas Cil Shutin H...  Hydrocr... 3
Vacuum Residue Shutin H...  Visbreaker 4
Fuel Qil ... &
Ad | | Delete | | Edi
Enterthe yields
: WVacuum .
Row Date/Time Gas il Vacuum Residue
1 201.2/01/01 00:00 &80 40
Copy Ctrl+C
Paste Ctrl+V
Insert Row
Insert Series...

Delete

Figure 5: Products tab in the Node properties window

The transient yields grid is validated and the values in the columns with the Product Stream description
must always sum to 100%.
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Node Properties

[S5C)

Product Streams - [Note: cument yield percentages do not total to 100%]

General ] Feeds Products l Phasing ] Rate Profile | Opening Conditions ] Rate Ops ] Audit Trail | Statistics ] Comment ]

Description Disposal Code  Destination  Mode No.  Mormmal Flow  Equal Distrbution
Vacuum Gas Oil Shut4n H...  Hydocr... 3
Vacuum Residue Shutin H...  Visbreaker 4
Fuel Gil ... &
fdd | [ Dekte | [ Edi

Enter the yields
Row Date/Time V“““’.“ Vacuum Residue
Gas Oil
1 2012/01/01 00:00 60 40

[ ok

|| comcel | ooy || e |

Figure 6: New row has been inserted in the Transient yields grid

Taking the following example where a different type of crude is expected to be delivered during the

second year of production for a refinery - this will make the efficiency of the different units in the plant
vary. For example, during the second year, the production engineers expect the Hydrocracker unit to
produce 12% of Naphtha, 31% of kerosene and 57% of Vacuum gasoil.

This can be easily defined at the Products tab in the Hydrocracker units:

-
MNode Properties

i

General ] Feeds Products ] Phasing } Rate Profile ] Opening Conditions ] Rate Ops ] Audit Trail | Statistics ] Comment ]

Product Streams

[Note: cument yield percentages do not total to 100%]

Enter the yields

Description Disposal Code  Destingtion  Mode Mo.  Mormmal Flow  Equal Distribution
Naphtha Shut4n H Naphtha 10
Kerosene Shutin H...  Kerosene 11
Vacuum gasoil Shutin H... FuidCat.. §
Add | [ Dekte | [ Edi

Row Date/Time

Naphtha
10

Kerosene

Vacuum gasoil

][ Cancel ][

opy | [ Heb

Figure 7: Example of the Hydrocracker

Running the simulation engine will produce the following stages of normal production for the

hydrocracker unit. The animation mode shows:

1st year)
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‘facuum gasoil

Maphtha

[10]

[11]

Figure 8: Normal production for the Hydrocracker during the first year
2" year)

[10]

[11]

Figure 9: Normal Production for the Hydrocracker during the second year

2.2 Flow table view
The Flow table view provides a spreadsheet like method of specifying flow changes for all feed nodes.

Feed nodes are defined as nodes with no upstream connection.

A feed to a plant can be variable in nature. If the feed variations are the results of unpredictable events,
then these variations should be modelled using appropriate failure modes. If the variation trends have a
predictable nature i.e. a capacity increase over time, a seasonal variation, then they should be modelled
defining the profile and the possible variations inside each time-span.

Configuring the Flow table

To access the Flow Grid, select |!| from the Grids area as shown below:

Map View
Hierarchy
[] Messages

Viiscellaneou:

[Bm Display Flow Asset View
Display Flow Asset View

Figure 10: Flow Table location
A table of and a spreadsheet like view should appear, as shown below, which has a Date/Time column
and a column for each Node. If you wish to return to the previous view just click on the Flow Grid
Button. Alternatively, select one of the Views using the Grid area of the Home tab.
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DEd&) = TARO (Refinery & Petro Chem) - [Refinery - Base case.dtrp*]

B j b

Paste Connection
Gl hsset vien E Resource Vien | &7 Text View | &5 Block view | Il Report View | ] Resuts View |

Tool
Hierarchical Tree 4| Refinery - Base case.dtrp

-+ Refinery - Base case.dirp = a
2l €3 Export [14][514] Ll il
wl® C4 Export [14][S13] Rates are defined in tonnes/Day
ol Coke [14][517] Crude oil
--2la Crude oil feed [1][51] & fead

Ja Fluid Catalytic Cracker [13](512) DA ar el

Settings  View  Help

Map View
Hierarchy
[C] Messages

=

Switch
Windows *

ol = : _Q |+ || [] Average Flows [7] Node Information

L EE Normal Flows Asset View Legend
Go  Refresh
Up

0 . W

Simulstor  Bun  Play
Farameters... Model ~ Animation

Background Background Show
Colour~  Image~ s lcons OF Max Flow Rate

% snapshot

Bojeien uawdinbs [

BT Fluid Catalytic Cracker Feed Tank [8][58]
--e}e Fuel Oil Export [6][%6] » -
e Gas [12](511]

wl® Gasoil [5][S5]

£l HeavyCycle Oil [14][516]

-2} Hydrocracker [7][S7]

BT Hydrocracker feed tank [3][53]
sl Kerosene [10][510]
~-ele Light Cycle Oil [14][515]
~-gha Naphtha [9](59]

g8 Vacuum distillation unit [2][52]
ale Visbreaker [4][54] Flow

Figure 11: Flow table interface
Clicking on the drop-down icon, as show in Figure 12, will add a new row which will start of at the
current year but the user can pick up any date from the calendar window. In the calendar facility, the
user can select the year, month and date. If the user decides to type in the dates, please note that the
date format is yyyy/mm/dd hh:00 where yyyy is a four-digit year, mm is a two-digit month, dd is two-
digit day and hh is a two-digit hour value based on the 24-hour clock. The minute’s value is there purely
for display purposes and cannot be altered. Also, dates before the start year should not be entered nor

should February 29t on leap years.

Rates are defined in tonnes/Day

Crude oil

=3 feed

Date/Time o Total

> 1 2012/01/01 00:00
A January 2012

Fr

Mo Tu We Th

2 3 4 5 6 7
9 10 11 12 13 14 15
16 17 18 19 20 21 22
23 24 25 26 27 28 29
30 31

[ I7aday: 06/10/2016

Figure 12: Method for adding new rows representing flow changes
A row represents a discrete change to the production rate for all the feed nodes and, initially, all capacity
values are set to the node design capacity. This will be displayed in Italic greyed out.

Another method of adding rows to the Flow table view is by right-clicking on the “+” button and selecting

from two options:

- Insert Row which will produce a default date which will be at the start of the current year

- Insert Series
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Rates are defined in Units/Day

Feed Feed
Date/Time i 27 Total

1 2016/01/0100:00 ~ 100

Copy

Paste

Select All Cells

Insert Series

Delete Selected Rows

Restore Default Settings
Undo Ctrl+Z

i~ o«

Figure 13: Clicking on the “+” button will display a dialog with more options

The series configuration can be used to insert rows where more than one row is required and the rows
are equally spaced in time. This facility is useful where, say, the data changes on a yearly or monthly
basis.

The process to insert a series of rows to the flow table is described below:
e Open the flow table through the View menu at the top right hand side of the software
e Right-click on the “+” icon - Figure 14
e Select the option to Insert Series Figure 14

e If the option to Insert a Series, another dialog will open, shown at Figure 14

Series Configuration ﬁ

Specify Series Properties

Start Date: 201601701 00:00 - Mum Rows: 1

Step Units: ["r'ear *l Step Value: 1

| ok || cancel

LS

Figure 14: Inserting Rows and Series and Series configuration window

To set new flow rates, simply click on each field and enter the appropriate flow rate for this time. The
capacity format is by volumetric flow and units are taken from the Simulator Parameters and shown on
the top of the Flow grid.

It is important note that the Flow Grid currently allows users to enter Constant rates and visualise all the
remaining Rate Profile distributions. To edit the latter, users must access the Rate Profile tab at the Node
Property.

The user can easily access the property window by right-clicking on the Node name at the top of the
respective column at the Flow Grid 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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Asset View |E Resource View | Text View | @ Block \c"law|

Hierarchical Tree %L Refinery - Base case.dtp

=47 Refinery - Base case.dtrp
olm C3 Export [14][514]

ol

e

-g}a C4 Export [14][513] Rates are defined in tonnes/Day
:}ﬂ Coke [14][517] Crude oil

.2la Crude oil feed [1][51] & feed

. Date/Time

[-g}a Fluid Catalytic Cracker [13][512] i) Copy

B Fluid Catalytic Cracker Feed Tank [8][S8] Past
1= Fuel il Export [6][56] -

- ; ~ | 5000

Pl Gas 2]0511] ;}‘ 1 2012/01/01 00:00 5000 Select All Cells

.ala Gasoil [5][55] N

:}ﬂ HeavyCycle Qil [14][516] s
-} Hydrocracker [7][57] Insert Series

"B Hydrocracker feed tank [3][S3]
o= Kerosene [10][510]

.gla Light Cycle Oil [14][515]

.al® Naphtha [9][59]

Delete Selected Rows

Full Properties 'Crude oil feed'..

Gi-gl® Visbreaker [4](54] Restore Default Settings

Undo

Flow

[ :}“ Vacuum distillation unit [2][52] Activate Boost Recovery for "Crude oil feed

F

GojeleD Juawdinbs [EE

Figure 15: Right-click on the Reference Node at the top of the Flow Grid to access the full

node properties
After selecting the full properties window, the Rate Profile tab is displayed:

-
Node Properties

]

General ] Products ] Phasing Rate Profile lOpening Conditions ] Rate Ops | Audit Trail ] Statistics ] Comment

Distribution Type ’F{edangular v]
Select Sampling Timestep 1 Dayis) -
DateiTime Min rate | Max rate
1 2012/01/01 00:00 4UDD| 5000

[ Overide defautt cortract recovery period

Default Contract Recovery Perod: 24 hours

[ Boost Recovery [ Exclude local losses from Shortfalls

[ ok ][ cancel |[ sopl

J

Help

Figure 16: Rate Profile full node properties window

After defining the distribution and pressing “"OK” to the window, the distribution name will be displayed

at the Flow Grid with its respective parameters.
The order parameters are displayed in the following order on the grid:
- Normal: Expected Rate and Standard Deviation

- Rectangular: Minimum and Maximum rate
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- Triangular: Minimum, Mean and Maximum rate
- Weibull: Characteristic life and Shape Factor
- CDF: displays the distribution name

- Table: displays the table name

Validation

Any node value that exceeds its capacity, the Node Design capacity, set up at the Node properties, will
show a validation problem.

If you right on the Node with the warning sign, the error tab will show the following message:

Hierarchical Tree 4] Refinery -Base d Node Properties @

=45 Refinery - Base case.dtrp
gl C3 Export [14][514]

Ganam\] Pmdu:ts] Pl1asu1g] Rate Prcfile] Opening Conditions | Rate Ops | Audit Trail | Statistics | Comment  Emor I

:}ﬂ C4 Export [14][513] Rai This item cumenthy reports the following emors):
:}“ Coke [14][517] Waming: the rate table contains one or mare values higher than the capacity of the node: it will not be possible to meet such -
‘gt Crude ol feed [L][51] =21 demand.

:]ﬂ Fluid Catalytic Cracker [13][512]
@B Fluid Catslytic Cracker Feed Tank [8][58]

Figure 17: Error window for Feed 1 and Process respectively
This will not prevent the user from running the model.

To fix this the user must either reduce one or more feed node capacities until the error condition
disappears. If the capacities are valid then you should increase the Node Design Capacity in the Node
showing the error.

Node ordering in the Flow table

In the Flow table, the nodes are displayed in a specific order (using the Sequence Number method). The
nodes are separated into groups with a matching number steps from the source nodes. This ensures that
all the source nodes appear as the first columns in the grid table. Within these groupings the node
positions are in order of nhode number with lowest number first.

Where there is more than one upstream path to a source node, the grouping of a node will be dictated
by the highest number of steps from any source.

Viewing production rates entries

Once all the periods and production rates have been entered and checked it is possible to view these in

graphical form. Selecting the graph button @| from the top right of the flow table will display all the
feed capacities as a stacked bar chart. Contributors to flow can be stacked (area) or unstacked (line) by
using the graph property window:
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3000
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Figure 18: Stacked Contributors and graphing one or all streams

Copying/Pasting Grid Data

You can use copy and paste to move date and value data to and from the grid. Data can be selected
from an individual cell, a group of cells, a row (left-mouse click on one of the left-hand indexes), a
column (left-mouse click on one of the headers) or from the whole table (left-mouse click on the empty
grey area in the top left corner). Once selected clicking on the Edit>Copy menu item will place that data
in the clipboard. This data can then be copied into Excel, manipulated and pasted back in.

Pasting into the Flow table view is simple; just paste the clipboard data into a cell in the Grid and the
data in the clipboard will be pasted into a matching column and row block. Since the Flow table view is in
a specific format relating to timed node flow value changes there are rules about what may be pasted
into the grid from Excel. The following rules apply:

The copied area must only contain numerical and date data. If dates are included they must only
be in the first column.

If the copied data from Excel includes dates the clipboard data must be pasted into a cell in the
first column of the grid, i.e. the date column.

When pasting data into the product stream table only dates and flow values for source nodes will
be accepted on pasting since the intermediate and export node flows are automatically
calculated.

Any data pasted into a disabled column will be ignored. I.e. any data pasted onto intermediate or
export nodes in the table.

If you paste data into the table that does not include dates the data will overwrite the range of
data currently present. If there are more rows in the clipboard data than there are below the
destination paste cell, then more rows will be added taking an hourly time step as the step
between the rows.

If there is no data in the Flow table, or you wish to append data to the table not overwrite, then
the clipboard data should be pasted from Excel into the first empty cell in the date column. As
detailed before, the clipboard must have a date column for new rows to be generated.
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2.3 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 &J

General ] Keywords ] Seasons ] Daylight ] Displa}r] Solver Configuration  Maintenance ] Results ]
[JErforce strct e that thers is no shift overtime. Al jobe intemupted at end of shift and

[ Erforce & mobilization delay for jobs which have been delayed and stated on the next

day's shift.
[ Align intrusive planned mairtenance activities per location within (days)
[] Minimum time spent on location {in hours 1 .. 30)
[] Maximum overmun of shift before an intemupt is enforced. thours)
[T Add to Maintenance Utilisation report intervals less than (days)

[7] Conduct all Level 3 maintenance activities in parallel after Level 1 & 2 have been attended.
[] Enable the parallel restock algorithm for spare parts.
[ Erforce average travel times between locations

Min Time: |0 Max Time: |0 Time Units: | Hours

[ok [ cancel |[ Hep |

Figure 19: 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 overime. 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.

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

7| Align intrusive planned maintenance activities per location within | (days)
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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 in 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 overrun of shift before an interupt is enforced. fhours)

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.

J| Add to Mairtenance Lkiisation 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 parzallel 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:

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.

2.4 New Comparison View

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.
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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:

Asset View | B Resource View | Text View | &=h Elock View I | Report view ‘ ] Reslts view ‘
Performance Summary g
£
- - ; & 3
Resulis Mode @ Base () Comparison 3
Indicator Value Additional Info ol -
Summary % Production Statistics =
average efficiency 94281 % o+/- 0.833% 3
5 Performance Summary average efficiency (P10) 95.371
average efficiency (P50) 94.351
Input Data Check £ average efficiency (P50} 93.248
actual volume produced 0.7936664742E+07 tonne
total production losses 0.4814650609E+06 tonne
Criti Resul " -
lity average loss/annum 0.4814630609E+05 tonne =
Maintenance Results ¥ Revenue Statistics
Annual Feed Cost 0.2778052948E+08 E
_ Annual Sales revenue 0.1753134580E+09 §
Debugging Results £
Annual Net Revenue 0.1475329285E+09 E
Total Net Revenue 0.1475329285E+10 §
Units/Tanks Results ¥ LA
Miscellaneous
Stream Results ¥
QA Checks
” Model Validation Model validation will not be performed when less than 250 simulations are run
S D) i Dekta Material Balance 0 62035396 70E-05 tomne
Delta Material Balance % -0.000 %
Economics ¥ Max Material Balance per Life 0.000 %
Model Contents
Nr. SubNets 17
Nr. Streams 32
Nr. Tanks z
Nr. Products Monitored 5
Nr. Unscheduled Elements 2
Nr. Scheduled Elements 2 -
= [ +
Figure 20: Result View
. . n . n . . . .
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 | B Resource View | Text View | &} Block View | . Report view | [ Resuits view ‘
Performance Summary =
=
Results M © Bese @ Comparison || L Refinery [] <click o select comparison model> u %
Indicatar Value 19
Summary % Production Statistics 2
average efficiency 54281% +- 0833 % <
[ Performance Summary aversge efficiency (P10} 95371
average efficiency (P50) 94.351
Criticality Results ¥ average efficiency (P90} 93248
actual volume produced 0.7936664742E+07 tonne
_ . total production losses 0.4814650609E+06 tonne
TAELS - average loss/annum 0.4814650609E+05 tonne =
System Results ¥ Revenue Statistics
Annual Feed Cost 0.2778052948E+08 §
E . M Annual Sales revenue 0.1753134580E+09 §
Annual Net Revenue 0.1475329285E+09 §
Total Net Revenue 0.1475329285E+10 §

Miscellaneous

QA Checks

Model Validation

Deltz Material Balance

Delta Material Balance %
Max Material Balance per Life

Model Cortents

Nr. SubMets

Nr. Streams

Nr. Tanks

Nr. Products Monitored
Nr. Unscheduled Blemerts
Nr. Scheduled Blements

Model validstion will not be peformed when less than 250 simulations are run
-0.6203539670E-05tonne

-0.000 %

0.000%

100% = L 1+

Figure 21: Result View in the Comparison View

2.4.1 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 | &k Block View | {ild. Report view | [ Results view

Performance Summary

Resulis Mode () Base @ Comparison

Summary ®

i) Performance Summary

Criticality Results ¥
Units/Tanks Results ¥
System Results ¥
Economics kd

[] Refinery [] <click to select comparison model=

Indicator Value
Production Statistics
average efficiency 94281% +/- 0833 %
average efficiency (P10} 95371
average efficiency (P50) 94,351
average efficiency (P90} 93.248
actual volume produced 0.7936664742E+07 tonne
total production losses 0.4814690609E+06 tonne
average loss/annum 0.4814690609E+05 tonne

Revenue Statistics

Annual Feed Cost 0.2778052948E+08 §
Annual Sales revenue 0.1753134580E+09 §
Annual Net Revenue 0.1475329285E+09 §
Total Net Revenue 0.1475329285E+10 §

Miscellaneous

QA Checks

Maodel Validation Model validation will not be performed when less than 250 simulations are run
Delta Material Balance -0.6203539670E-05 tonne
Delta Material Balance % -0.000 %

Max Material Balance per Life 0.000 %

Model Conterts

Nr. SubNets 17

Nr. Streams 32

Nr. Tanks 2

Nr. Products Monitorsd 9

Nr. Unscheduled Elements 24

Nr. Scheduled Blements 2

Gojejes jusLidinba [

m

100%

Figure 22: Result View in the Comparison View

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):

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

-

(JU | « jovhor » Desktop » Comparison View

Cpen

Organize New folder

e
- Favorites i Name Date modified
=

Bl Desktop | Refinery - Sensitivity 1... 28/10/2016 17:14
& Downloads _| Refinery.dtrd 28/10/2016 17:15

My Documents

= Libraries
3 Documents
J’. Music m
(= Pictures

B videos

% Computer
G SYSTEM [C)

DTRD File
DTRD File

8 Apps (\\LDNTOOL.VERIT.DNV.COM) ~ < | 1]

b

File name: | - [TaroS Results Databases (*.dtrc V]

[ Open

|v} [ Cancel

]

Figure 23: Selecting Results Databases

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 = Refinery.dtrd and Sensitivity Case = Refinery - Sensitivity 1.dtrd; the
display will show: Base Case = Refinery and Sensitivity Case = Sensitivity 1.
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Asset View I [B] Resource View | Text View | & Block View I lib. Report view | [ Resuits view

Performance Summary

Miscellaneous

Max Material Balance per Life 0.000 %

Model Contents

Nr. SubNets 17
Nr. Streams 32
Nr. Tanks 2
Nr. Products Menitored 9
Nr. Unscheduled Hements 24

Results M © Base © Comparison [] Refinery [] Sensitivity 1 [7] <click to select comparison model
Indicator Value
Summary 3 Production Statistics
average efficiency 94281% +/ 0833 %
IS Performance Summary average efficiency (P10) 95371
average efficiency (P50) 94.351
Criticality Results ¥ average efficiency (F90) 93.248
actual volume produced 0.7936664742E+07 tonne
_ " total production losses .4814650603E+06 tonne
Units/Tanks Results : average loss/anmum 0.4814690609E+05tonne
System Results ¥ Revenue Statistics
Annual Feed Cost 0.2778052348E+08 §
E ics M Annwal Sales revenue 0.1753134580E+09 §
Annual Net Revenue 0.1475329285E+09 §
Total Net Reverue 0.1475329285E+10 §

QA Checks

Model Validation Mode! validation will not be perfformed when less than 250 simulations are run
Delta Material Balance -0.6203539670E-05 tonne

Delta Material Balance % -0.000 %

Value

94371 % +/- 084 %
95417

94.464

93299
0.7944281099E=07 tonne
0.4738527037E+06 tonne
0.4738527037E+05 tonne

0.2780718673E+08 §
0.1754817039E+09 §
0.1476745171E+09 §
0.1476745171E+10 8

Model validation will not be performed when less than 250 simulations are run

-0.6213784218E-05 tonne
-0.000 %
0.000 %

Golejes uawdinbg (53]

m

< |

1

100% =

Figure 24: Example of Base case and Sensitivity case side-by-side 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.

2.4.2 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 I [®] Resource View | Text View | ) Block View I {1l Report view | [ Resuits view ‘
Plant Performance Summary 2
°
Results Mode ._:‘ Base @ Comparison [ Refinery [_] Sensitivity 1 [| <click to select comparison model a %
Plant Performance Summary > [ E W o
Summary A | Node Avalability % Actual Utiization Avaiability % Actual Utiization E
a
&) Performancs Summry Crude oil feed 100 4349 100 4353
Vacuum distilla... 95.78 4349 95.78 4353
- Hydrocrackerf.. 100 4142 100 4146
Criticality Results ) Visbreaker 9479 2656 9479 2659
& Event Gasoil 100 0.64 100 D64
Fuel Oil Export 100 4564 100 4568
(5 Element Hydmaracker 951 4142 951 4145
[ Subsystem Flid Catalytic 100 4142 100 4146
Naphtha 100 261 100 261
Element Cat
0y Element Category Kerosene 100 783 100 784
Gas 100 056 100 056
Units/Tanks Results & Fluid Catatytic . 96.96 4141 96.96 4145
&) Buffer Effciency C4 Export 100 23 100 23
C3 Export 100 204 100 204
[ Plant Performance Summary Light Cycle O 100 £oE 100 67
[ Outage Summary HeawyCycle O 100 423 100 42
Coke 100 078 100 078
System Results ¥
Economics 1
100% = U o

Figure 25: Similar options to display the results are also available for the Comparison View
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Asset View I [B] Resource View | Text View | & Block View I lil Report view | [ Resuts view
Plant Performance Summary 2
=
g < E
Results M ©) Base @ Comparison [] Refinery [ ] Sensitivity 1 [] <click to select comparison model> LN E
Plant Performance Summary > [ il o
Summary 2 e
Plant Perfermance Summary @
[ Performance Summary
100+
Criticality Results &
I Event
= Element 80—
=) Subsystem
I Element Category
60—

»

Units/Tanks Results

I Buffer Efficiency

IEiFlant Performance Summa

40
I Outage Summary
System Results ¥

20
Economics ¥

Hydrocracker Visbresker  Gasoil Fuel Ol
feed tank Export

Crude oil feed _ Vacuum
distillation unit

Plant

T
Kerosens

Hydrocracker Fluid Catalytic  Naphths
Cracker Feed
Tank
0% 2 : %

Figure 26: Graphical display of the Criticality graph
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 I [®] Resource View | Text View | ) Block View I {ibl Report view | [ Resuits view ‘

Plant Performance Summary

[] Refinery [ ] Sensitivity 1 [] <click to select comparison model>

) Base @ Comparison

o uswdinbg E

> [0

Resulis Mode
Plant Performance Summary
Summary £ Node Availability % Actual Utilization Availabilty % Actual Utilization
[ Performance Summary Crude oil feed 100 4349 100 4353
Viacam distilla .78 4349 a9 7R 4353

Toggle Comparison Delta Display

Figure 27: Top-right button allows users to display the delta between Base Case and

Sensitivity Case

Asset View | A Resource View | Text View | &} Block View | {i. Report view | [T Resuts view
Plant Performance Summary ;_n
— — — =
ResulisMode ) Base @ Comparison [] Refinery [] Sensitivity 1 [] =click to select comparison model> %
Plant Performance: Summary > W 5]
Summary S Node Availability % Actual Utilization Availability % Defta Actual Ltilization Detta %
a
& Performance Summary Crude oil feed 100 4349 0 0.04
Vacuum distilation unit 99.78 4349 0 0.04
. Hydrocracker feed ta. .. 100 4142 0 0.04
Criticality Results A Visbreaker .79 2656 [ 003
& Event Gasoil 100 064 [1] 0
Fuel O Bxport 100 4564 0 o.M
5 Element Hydrocracker %51 n142 0 o
=) Subsystem Fluid Catafytic Cracke. 100 4142 0 0.4
Naphtha 100 261 0 0
Element Cak
‘S Blemen! Category Kerosene 100 783 0 o
Gas 100 056 0 0
Units/Tanks Results A Fluid Catalytic Cracker 96.96 4141 0 0.04
) Buffer Efficiency €4 Expott il 25 il i
C3 Bxpott 100 204 0 0
I3 Plant Performance Summary Light Cycle Oi 100 626 0 00
I3 Outage Summary HeavyCycle Oil 100 423 0 (1]
Coke 100 078 0 0
System Results ¥
Economics k3
1003 = 9 +
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Figure 28: Comparison View showing delta between cases

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

The number of results folder available will depend on the features defined for the model. Currently, the
Comparison view handles the following KPIs:

Event Criticality

e 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 Outage 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:

Asset View | E Resource View | Text View | &b Block View | 1“ Report View | D Results view |
Comparison State E'
Resulis Mod © Base © Comparison [] NUI [] Sensitivity 1 [] Sensitivity 2 [ | <click to select comparison model= @ g
Results Group State o
Summary E Production Efficiency Cannot compare due to incompatible PTSTEP in cases ;—’
Production Efficiency Cannot compare due to incompatible PTSTEP in cases S
3 Performance Summary

Figure 29: Comparison State provides information on possible incompatibility

2.4.3Removing a Comparison case
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

appl

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:

ication will prevent the users from editing it.
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asset View | [B] Resource view | &3 Text view | &5 Block view | 3l Report view | [T Resuts View
Plant Performance Summary 2
o
Results Mode ) Base ® Comparison || L Refineny [ Sensitivity 1 [] solick to select comparison moels %
Plant Performance 5 Remove Comparison Model ‘Sensitivity 1' > [ ] C
Summary H Node Remove All Comparison Models Availabilty % Delta  Actual Utlization Detta £
a
& Performance Summary Crude oil feed 100 4343 0 0.04
Vacuum distillation unit 59.78 4343 0 0.04
- Hydrocracker feedta... 100 4142 0 0.04
Criticality Results 3 Visbreaker 9479 2656 [ 003
& Event Gasoil 100 064 0 0
Fuel Oil Export 100 4564 1] 004
& Element Hychocracker 951 na 0 04
) Subsystem Fluid Catalytic Cracke: 100 4142 (1] 0.04
e e Naphtha 100 261 0 0

Figure 30: 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”.

2.5 Running models from a server

Prior to Taro 5.3 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 Taro 5.3 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.

2.6 Improvements to the Interface

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

TARO (Refinery & Petro Chern) - [Distillation Unit - New modelling.dtrp] [

NET TN
Settings View Style
° % o Ay [ow‘ o Cut /r_) = qEI &~ 7 Q [33 Average Flows || Node Information Map View BB @ %
an K O Copy ¢ R ? 232 | [ Normal Flows Asset View Legend Hierarchy -
Simulator Run Play Go  Refresh Paste Find Connection || Background Background Show MNotes Switch
Parameters... Model~ Animation || Up - [ snapshot - Tool Colour  Imager aslcons Max Flow Rate [C] Messages - a8 Windows -
—
G sset view | (] Resource View | &7 Text view | & block view|
Hierarchical Tree 4| Distilation Unit - New modeling.dtrp 2
5
=" Distillation Unit - New modelling.dtrp & NE
 Ela Crudle Oil Distillation Unit - Clair [2](52] = LR, eEy =
B} Crude Ol Feed [11151] 0 PREE] R, EEy EE
.. ¥a Export - Atmospheric Residue (360°C+) [7][57] Maximum Stream Flow, tonnes/Day Tla
L. la Export - C1 to C4 [3][53] L

" Ba Export - Gas Oil (232°C to 369°C) [61155]
2lu Export - Kerosene (149°C to 232°C) [][S5]
:}ﬂ Export - Naphtha (C5 to 149°C) [4][54]
Naphtha {C5 1o ...

= 2]
— Crude Oil Distillation

Figure 31: Taro 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

Figure 32: Zoom Bar

The Grids button has been removed allowing users to easily access the seven grids available:
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Figure 33: Grids Area in the Home Tab

The same lay-out has been introduced to the Add Item area:
.3
i
."-q',:,".': e

Figure 34: 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 -‘5 i %
|:| Product Flows Hierarchy - =
] Messages ‘ I‘-l-:'tes H =8 |WlS\.;i'tch v|
indows
i = | Tile Horizontally
T Tile Vertically
_ 7 | Cascade
L 1 3} NUI - Sensitivity 1 - Helicopter Visit.dmsp
2 FPSO with logistics operations.dmsp*
=5 | Display the window manager so that you can select which documents to show,

Figure 35: Switch Windows in the Home Tab

2.7 Minor usability enhancements

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

-
Simulator Parameters l&]

General l Keywords ] Seasons ] Daylight ] Logistics ] Display] Mairtenance ] Results ]

System
years)
System Life: 10} Start Date: 2020 =
Number of Simulations: 1 =
{@mount}) {units)

Design Capacity: 1000

lonnes per

Model Settings

Failure Data expressed in: [ Event Log Output
[ Production Log Qutput

Bepair Data expressed in: [7] Resource Log Output

Cost Data espressedin: = g -~ (Cumency) - (Muttiplier)

Demand Profile Parameters

Contract Recovery: 24 = hours

[ ok || cancel |[ Hep

Figure 36: Simulation Parameters

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.

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 window is now automatically checked.

r
Configure Simulator

S

T} General
T, Detailed Output
T} 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 Modelling

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

ack [ Mext ][ Run Mow ][ Cancel

o
I.\

Figure 37: 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.
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The Transient area of the Parallel Grid now displays the name of the parallel unit:

=
&l Assetview @ Resource View | Text View | & Block View | 3 Report view | [T Resits WEW‘
Fierarchical Tree 4} FPSO with logistics aperations.cmsp 2
=
ole Drill Centre 2 [3][58] S 113
Sl East Well 1 [1][51] B SubSystem Description Count Units. Unit1 Unit2 Unit 3 Aci~l=
o
oo East Well 2 [2)[S2] » Tanker Transfer Pump 3 Percentage ~ 50% 50% 50% 150 (|3
g g“I’E [B][E[ﬁ}[msl Crude transfer pumps 2 Percentage v 100% 100% 200 |2
il carrier
Fla Oil customer [19[519] L Gas compression and dehydration  Flash gas compression package 2 Percentage v 50% 50% 1
45 Oil export berth [12][512] Gas Dehydration & TEG n Glycol-Glycol Hot S&T Bxchangers 2 Percentage - 0% 50% 1008
E g': “””’:‘ts"igllll];f[lsllgl Gas Dehydration & TEG n Glycol Pumps 3 Percentage - s0% s0% s0% 15
il import ber
B Oilimport tank [18][518] Gas compression and dehydration  Gas export compressar 2 Percentage - 100% 100% 200
e Oil pracessing [10](510] El e - e e - P - o sod "
{23 Base il Processing
(2] Tankerloading & Date Tanker Transfer Pump: L Tanker Transfer Pump: 2 Tanker Transfer Pump: 3 Active (%) Active (rate)
5 Tanker Transter Pump 2060/01/01 00:00 50% 50% 50% 150% 225 mbbls/Day
g8 Platform [9](59] e
a8 Water production system [14][514]
e
100% =] 9 -+
\

Figure 38: Transient area of Parallel Block Grid
Please continue to suggest changes to the interface that facilitates your operation of the model.

3 MOVING TO TARO 5.3

3.1 Converting models from generation 4 to generation 5

Users do not need to go through a conversion process to load existing models in Taro 5.3. When working
with Taro 4 models, users can simply open an existing model in version 5.3 and re-run the application to
see the results in the new format.

Taro 5.3 will always create a backup version of the Taro 5 model with the extension jtrp4 at completion
of the conversion process.

3.2 Forward compatibility in the new platform: Taro 5
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 Taro 5.3 model is saved with transient yields then it will not open in Taro 5.2.
The following message will be displayed when trying to load the model in Taro 5.2:

TaroR ﬁ

. This document uses features that require a newer version of the
__I_l application
Variable Yields in Maros & Taro, Required version 5.03.00.0000

If that feature is removed and the model is saved, then it will load into Taro 5.2.

3.3 Change of file format

The file extension has been changed in the new platform Taro 5 to avoid confusion with version 4.x files.

The new file formats are:

Table 1: File formats in Taro 4 and Taro 5.3
Application Document file extension Results file extension

Old file format: Taro 4 jtrp Jjtrr
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File format: Taro 5.3 .dtrp .dtrd

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 Taro
5.3.

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

=5 R (%3
QQE‘I| www.dnvgl.com/cp =R H Secure Custorner Lagin ‘ | Al
Eile 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: bmi

Forgot Your Password?

Figure 39 - DNV GL Software customer portal
After logging in to the Customer Portal, select the option “Get Software”, as shown below:
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http://www.dnvgl.com/cp

e@‘ - https://emea.salesforce.com/hom: L-acd || - DNVS Customer Portal *

File Edit View Favorites Tools Help

Home | Software Downloads Content| FAQ5| Cases| Libraries | Subscriptions SesamStatuinsts|
‘Welcome, Jodo Victor

Britto Borges

My Profile | Logout

Get Software
EGISTER FOR EVENTS ' A

REGISTER FOR
TRAINING

Documentation FAQ

SUBSCRIBE TO
CONTENT -

<

DNV-GL

Get Support
(Cases)

L¥)

Figure 40 - 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 41.

=5 EoR (==

°@| - http;:_'-‘EmEa‘;ale:fnr:e‘cnm_'aGQ?fp -ac H - Maros / Taro ~ DNVS Cust.., | ﬁ i\? ‘fé}
File Edit View Favorites Tools Help

~

Home = Software Downloads

Content ‘ FAQ5| Cases| Libraries || Subscriptions || Sesam Statuslists|

Search
Maros / Taro

Advanced Search...

View:

Nautic us

DNV-GL

Printable View

A | Phast / Safeti MNOPQRSTUVWXYZOthErm
|Create New... h. 4 Sesam- All versions
Sesam- Latest versions only

Product ( synergi Version -  Release Date Latest Version
Recent Items

Maros / Taro Taro 5 Taro 5 9/9/2014 v

Phast_7.11 Maros / Taro Maros 9 9 8/28/2014 v o
‘ Phast version 7.11 Marns / Tarn Marns 8 5 25 R/78/7014 N

Figure 41 - View dropdown list
Taro 5.3 will be listed at the top and marked as “Latest Version”.
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File Edit View Favorites Tools Help
~
Home | Software Downloads | Content || FAQs || Cases || Libraries || Subscriptions || Sesam Status lists |
Welcome, Jodo Victor X
Britto Borges Maros / Taro Printable View
My Profile | Logout
Search View: | Maros / Taro V| <Previous Page | Next 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
EGIS { FOR EVI 5 Maros / Taro Maros 9.3 9.3 v
Maros / Taro Trail 4.01 4.01 4/1/2010
?FEEIEITI‘EE FOR Maros / Taro Taro 4.1 4.1 4/1/2010
SUBSCRIBE TO Maros / Taro Maros 8.1 8.1 4/1/2010
CONTENT Maros / Taro Maros 8.2 8.2 3/15/2011 e

Figure 42: Taro 5.3 at the Customer Portal
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,‘- ® https://emea salesforce.com/ O ~ @ & || @ Software Download: Taro 5.... | | {;D ff"* {U::
File Edit View Favorites Tools Help
~
Home | Software Downloads | Content || FAQs || Cases || Libraries || Subscriptions || Sesam Status lists |
Welcome, Jodo Victor Software Download .
Britto Borges Taro 5.3 Printable View
My Profile | Logout « Back to List: Software Downloads
Software Download Detail
Search
Product Group  Maros / Taro
E— orand
g Module Taro 5.3
Version 5.3
Advanced Search... Description  Taro 5.3 was a short development project, with only 7 months of duration, where the focus
has been to offer transient yields, flow triggering events, more stability and more usability
REGISTER FOR EVENTS features.
AND WEBIMARS Taro is an advanced RAM tool with extensive features for modelling networks, maintenance,
operations, and demand scenarios. It includes downstream oil and gas specfic functionality
REGISTER FOR and features such as multiple products, recycle streams, tank level management and
TRAINING transport logistics.
Click to view the Installation Notes for Taro 5.3 v
Flinle b ioue bho Balomne Maban fne Tora 5

Figure 43: Taro 5.3 download page at the Customer Portal
Click the “Download” button to download the Taro 5.3 installation files.

5.2 Taro 5.3 Installation Process

The Taro 5.3 installation process will not override the existing version of Taro 4 but it will override the
existing Taro 5.2 installation. You can therefore keep Taro 4 and 5.3 of Taro installed.

Once the download is complete, you should:

1. Check if you have windows administrator rights.
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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.

@©v| & - | 3 | | Search RAM install fan 2015 2 |

File Edit View Tools Help

Organize = New folder &= 0 @

5 orgunit (WLDN1001) (Q:) o

™
9 projects2 (\\ldn1001) (R:) ) ) ) ) & . .
5 common (AWLDM1001) (5:) . - . | 5 ~§

o Documenta Installation Licence_Ma Resources AUTORUN.I contact.ht documenta
# scanshare (\\10.48.16.102) (T

tion nager MNF rml tion.html
L TSRUK9EE (Viglal001) (k) [““-‘g
= Local Disk (V:) @ @ -@ &
¥ archive (\WLDN1001) (W:) ] ¥
E' . favicon.ico home.html installation. QuickStart. style.css
5 projects3 (\WIdnl001) (x:) html html

5 projectsd (\\1dn1001) (¥:)
L TSRUK9EE (\Viglal0ol) ()

i"! MNetwork

=

12 items

Figure 44 - 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.
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(Z)E)8 p-c || (& DNV GL Software Installation ‘ ‘ ALY

File Edit View Favorites Tools Help

Taro 5.3 Release

The purpose of this release is to introduce:

Transient Yields

Flow Triggering events

Flow Grid interface (similar to Maros) to make variable feed rate input simpler
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.

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

Contact DNV GL - Software support v

Figure 45 - Start the installation
If Microsoft .Net 4.6 is not installed on your system, this tool must be installed before installing Taro. 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).
- —— -
e'@|@X:\Pmduct Managementid © ~ ¢, || @ DNV GL Software Installation | | o 8

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 nommally

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

+ Microsoft .Net 4.6 Installation (English)

Note: 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.

e Licence Manager installation

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

Contact DNV GL — Software support v

Figure 46 - Microsoft .Net 4.5 Installation (English)

Note: For another languages Microsoft .Net 4.6 can be installed directly from Microsoft or contact your IT
department.
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5.3 License for Taro 5.3
No license request or import is required to start using Taro 5.3 if you already have a license file for 4 or
5.2.

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

Taro 5.3 presents different sources of information. Please find below a description of each of them:

User Manual

The Taro folder in the installation (typically under “Program Files (x86)\DNVGL") contains a Taro 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 Taro. The Taro 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 Taro 5.3 is in the form of a *.chm file—a compiled HTML Help file. The file will be
installed with the rest of the Taro 5.3 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 Taro 5.3 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 Taro 5.3 setup process,
so you should be able to read the files directly if you have already installed Taro 5.3.

Blog
DNV GL Software’s blog discusses topical issues, challenges and market observations relevant for
software for managing risk and improving asset performance:

\Qd &)= E=EE)

Style v o @

License About Show
Help

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

dinb3 [

Figure 47: 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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Figure 48: 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
ideas of what you would like to see there.

The videos currently available are:

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

e 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.

e 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.

e 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.

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

e 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.

e 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.
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Frequently Asked Questions
These documents try to highlight the main aspects of Taro 5.3. The areas covered by the FAQs are:
- Building a model in 6 steps
- Maintenance modelling in 4 steps
- Quick steps
- Switches in unit operating modes
- Breakdown of Utilisation Losses

You can find these FAQs under the Help Menu:

LDEH&)+

TARO (Refinery & Petro Chem) - [Refinery.dtrp]

License About Show
Help

3 -‘ : d —__1___F
Asset View | [B] Resour m fsequently Asked Questions Report View I ] Results View I
y - Display a list of Frequently Asked
Hierarchical Tree Questions and answers,

Figure 49: FAQs button at Help tab

dinb3 =

Clicking on FAQs button will prompt your default browser with a list of FAQs:

DNV-GL

TA RO 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

Quick steps

This document describes the main buttons and features in the ribbon tab.

Figure 50: List of FAQs
Clicking on any item on the list will prompt another tab with the FAQ:
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Frequently Asked Question

TARO

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 Taro help system or by contacting DNV GL software.

In order to build a model in Maros, the user is required to follow the steps below:

Creating a new model
Simudation parameters
- Flow network - Branches

~ Flow rates - View >> Flow >> Tabld

2
3
4 - Defiring & System - SY buttom from the tool
5 - Defining my equipment item

¢

- Defiring my reliability data

SIMULATION PARAMETERS

Simulation parameters where you define your system life, number of lifecycles and design capacity:

DNV-GL

Follow the sequence of red squares to
build a simpl

del and practice the

process!

[M Parameters

Pt W V e

| ress | i ) i | B

o

Figure 51: FAQ document

You can also see the FAQs under the Taro 5.3 folder inside C:\Program Files (x86)\DNVGL\Taro5\FAQ.

:Eg

—
@U" | » LDNLP003462 » SYSTEM (C:) » Program Files (x86) » DNVGL » Taro5 » FAQ

~ [ 42 ][ Searcnraq o]

Eile  Edit View Tools Help
Organize Includein library « Share with + Burn Mew folder

i MName

8 | DNLPO03462
S SYSTEM (C:)
8 Apps (\\LDNTO01.VERIT.DNV.COM) (G2)
3% Orgunit (\\RIO1001.VERIT.DNV.COM) (N:)
g projects3 (Wldnl001) (O:)
5 Projects (\WLDMN7001 verit.dnv.com) (P:)
% LNL_Common (\\LDN7001 VERIT.DNV.COM) (5:)
5% TSRUK9SS (\\glal001) (U:)
—a Local Disk (V)

|R DNVGLLoge.png

= FAQ - Breakdown of Utilization Losses.pdf
"L FAQ - Building a model in 6 steps.pdf

=X FAQ- Impact of Utilities failure.pdf

m

= FAQ - Quick steps.pdf
=L FAQ - Switches in unit operating modes....
@ FAQshtm

- 8 items

"L FAQ - Maintenance modelling in 4 steps....

Date modified

04,/02,/2016 15:09
04,/02/2016 13:46
17/02/2016 10:30
04,/02/2016 13:47
04,/02/2016 13:45
04,/02/2016 13:47
04,/02/2016 13:48
04,/02/2016 14:22

=~ O @

Type Size

PMNG image 28 KB
Adobe Acrobat D... 27T KB
Adobe Acrobat D... 689 KB
Adobe Acrobat D... 163 KB
Adobe Acrobat D... 1,391 KB
Adobe Acrobat D... 223 KB
Adobe Acrobat D... 220 KB
Chrome HTML Do... 3KB

Figure 52: FAQ folder

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

GL Global support.
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Tutorials
The tutorials have been separated into two categories:
- Guidelines on building models and;

- Simple walk through modelling capabilities.

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.
— E—— Bl
5 &) 5 TARO (Refinery & Petro Chem) - [Refinery.dtrp] (ol b
Home Settings View

=" & @ W

DNV R &R Customer Email Software Contact || Release Tutorial FAQ
GL Blog Portal Support Us

DNV GL

License About Show
Help

DN the WeR

This will prompt another window:

-

@\:}v| . ¥ SYSTEM (C:) » Program Files (x86) » DNVGL » Taro53 » Tutorials

File Edit View Tools Help

8 items

Organize « Burn MNew folder B==
4 | Taro5.3 “  Name . Date modified Type Size i

. Catalogues "L Bulk Transport.pdf 31/10/2016 13:08 Adobe Acrobat D... 1,605 KB

. FAQ a:_ Bulk Transport.zip 31/10/2016 13:09 WinZip File 1,461 KB

> [l Symbols " Gas network.pdf 31/10/2016 13:01 Adobe Acrobat D... 1,187 KB
4 | Tutorials 2| Gas Network.zip 31/10/2016 13:01 WinZip File 2,388 KB E

> ] Bulk Transport.zip "L Power Plant.pdf 31/10/2016 13:21 Adobe Acrobat D... 595 KB

> ] Gas Network.zip <l Power Plant.zip 31/10/2016 13:21 WinZip File 573 KB

> Power Plant.zip "L Simple process plant.pdf 31/10/2016 1315 Adobe Acrobat D... 2,037 KB
> G simple Process Plant.zip - Simple Process Plant.zip 31/10/2016 13:15 WinZip File 1,804 KB .

tab and select Maros/Taro library. Then search for “Tutorial” - a list of all the tutorials will be shown:

Figure 53: Tutorials folder
In addition, Tutorials can be found in the Content tab of DNV GL’s Customer Portal. Choose the Content
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Figure 54: Searching at Maros/Taro library for tutorials

Release Notes

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

7

Home Settings

License About Show
Help

DI Release Notes ts View l

Open the release notes for this

Asset View IE Resource View | Text View I =

LLLLLLA,

finb3 |

Hierarchical Tree % |4l version.

Figure 55: Release Notes at the Help Tab

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

7

TECHNICAL HELP

DNV GL will provide support in accordance with contractual conditions, which normally includes full
software support, limited hardware support and optional application consultancy support.

If you require technical support, please contact us using one of the methods below.

7.1 Report a Problem Feature

In order to keep improving the user experience and stability of Taro 5.3, it is really 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
Report a Problem Feature under the Help Menu.

DTk =)
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The process is simple. It consists of completing the form shown in the Figure 56 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 Global Support group.

Software Support Feedback — - —— @
User Report
Name Crganization
wvictor borges DNV
Report Type
[Pmblem Report -

Problem Overview:

Owerview of the problem you are reporting

Detailed Problem Description:

Complete description of the problem -

[ send [ Conced |[ Heb |

Figure 56: Report a Problem

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 Report
Problem Repo
Change Suggestion

Feature Suggestion

Figure 57: 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.

Under the User Report tab enter your Name and Organization and select the Report Type you require. A
brief description of the problem should be entered under Problem Overview, and a detailed description of
the problem (preferably step by step) and how it can be repeated, should be provided in Detailed
Problem Description. Any models which are currently being used will be automatically attached to the
email. Should any other files be required, such as a Word document or Excel spreadsheet, they can be
attached by clicking on the Add button and selecting the necessary file. 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.

DNV GL will then automatically receive the model(s) attached and the version number of the software
being used. Details of the hardware specification of the machine being used, the operating system and
the hard disk status will also be included.

You can follow up your cases and development requests at the Customer Portal.
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All you must do is log into the Customer Portal and select the Cases tab, as shown below:

Find the tools you need, product downloads, FAGSs and a wide range of supporting documents to get
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: | | Submit |
Forgot Your Password?

=% (B =5
er\z_?” ) http://dnvs.force.com/ o~-c || Secure Customer Legin | | {lr'b \._"’;\‘? {g
File Edit Miew Favorites Tools Help
DNV:-GL

Figure 58: Cases at Customer Portal

7.2 Direct email

If you need advice on using Taro 5.3 or specific detailed technical information, you can also contact
software.support@dnvgl.com.

7.3 Telephone contact

When you call please identify the application, version number and the serial humber of the software
protection key (dongle).

In order to find the contact of your local office, please refer to the link below:

http://www.dnvgl.com/services/software/contactus/
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8 FOR SYSTEM ADMINISTRATORS: TECHNICAL NOTES

These notes give technical details to help you improve the performance of Taro 5.3 on your system.
They are aimed mainly at secondary support personnel (e.g. IT professionals), but may be useful for
expert users.

System Requirements

Taro 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. 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 5.3 are as follows:

Table 2: System Requirements

Windows Vista (32-bit versions)
Windows 7 (32/64-bit versions)
Windows 8 (32/64-bit version)
Windows 10 (32/64-bit version)

Windows 7 (64-bit versions)

Intel Core or equivalent Quad Core Intel Core i5/i7
2 GB 8 GB or more
800 MHz 3GHz or higher

Supported version of Internet Explorer.
A resolution with a minimum height of 720 pixels
650 MB (plus around 2GB of temporary disk space)
Some features depend on having Microsoft Excel installed. The product is 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.
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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.



