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Introduction

R-MES is a Reliability Engineering IT platform , for managing assets in industrial plants
and fleets, which complements basic and complex unit analysis using the methodology and
analysis of reliability block diagrams (RBD), and that enables historical and probabilistic analysis
of key process indicators (KPI’s) to be developed. This is done for the purpose of auditing and
projecting the overall performance of the assets evaluated. The R-MES system is an integrated,
rigorous, and easy to use system that enables assets to be managed and maintained with an
engineering vision for any systemic configuration, whether it is simple or complex.

The R-MES system uses Reliability Blocks Diagrams for its modeling methodology -
RBD), which consists of integrating diverse logical-functional configurations from basic units to
complex systems. The permitted configurations (Series, Parallel, Stand-by, Partial Redundancy
and Fractionation) provide a high degree of versatility for modeling practically any productive
system, whether it is of an esthetic nature (process plants) or dynamic (mobile equipment
fleets).

The methodology obtains KPI's at the level desired by the user, from basic units
(equipment) to complex systems (lines, areas, and plants). This enables critical equipment and
areas of loss to be identified, to develop comparisons in the yield of similar equipment, and
ultimately obtain a satisfactory diagnosis of the total yield of the assets.
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R-MES: Reliability & Maintainability Engineering System

Starting R-MES

The graphic interface of the R-MES software is made up of 3 main sections:

® Menu Bar
e Toolbar
e \Workspace

[0 Blanily i GS640496) e e
Disgramming  Windows

M| Menu Bar
Diagramming | Historical Reports | Probabilstic Reports | System | Simuiation | Configuration

- 7 - =

= 3 & B 3 = M =

s Gmn e Pute St Spechcat. | Sunaty Fuctonst. Redunden e Toolbar

1=/ EJEMPLO.rmes - PLANTA A [o[e ==

E; Configuracién 1

3 HTOOL
3 HLT002
£ HLT003

3 HLT00S
5 (8 Configwacién 3
3 HLT00S

3 HLT008
H

Configuracién
3 HLTO10

O HLT013

Bath .

Espacio de Trabajo

(42, 43)

J | Model [Reports|

[ Astar | [ Autodstribur | [ Reset StartPont |

It should be mentioned that when you first open the software there is no Workspace loaded, so

you will have to create one or open an already existing one in the R-MES menu of the Toolbar.

For more information about creating or opening workspaces go to the section R-MES menu of
the Menu Bar in this manual.

CGS
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Menu Bar

The Menu Bar enables easy access to 4 menus that contain basic options for working with the
software. The menus mentioned are the following:

E Reliability And Maintainability Engineering System (CGS5 6.4.0,496)

E Diagramming Windows Help
=

e R-MES Menu

e Diagram Menu
e Windows Menu
e Help Menu

R-MES Menu

The options in this menu are used to create new workspaces and manipulate files.

When you select the icon “R-MES Menu” (@), the following options will be displayed:

I

m] Reliability &nd Maintainability Enginee
Diagramming  Windows Hi
u Mew Ctrl+MN
Open Ctrl+0
Eﬂ Sawe Ctrl+5
Eﬂ Sawve as Ctrl +Mayasculas +5
i] Screenshot
c Quit
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R-MES Option Menu

Icon Direct Access | Function
New . Ctrl + N Create a new workspace
Open Ctrl + O Open an R-MES file
Save 'é'. Ctrl +S Save an R-MES file
Save as é Ctrl + Shift+ S | Save as new R-MES file
Screenshot Ej - Save workspace as a JPG image
Quit (: ] Close R-MES

Diagram Menu

The Diagram Menu contains tools for building a diagram in the workspace.
The options for the Diagram Menu can also be found in the Diagram Toolbar.

When you click on the “Diagramming” (Z=¥"™% 7)) putton, the following options will be
displayed:

E Reliability And Maintainability Engineering Systemn (CGS 6.4.0.496)

E [Diagrammlng Windows Help
eS| |
':'

Diagral 2

Ji

|| Properties warts I System I Sirnulatio

|
I

Create \%

Paste Sel
Remove

Copy

& l\’%’ Paste

i F
Q%X

Select Maylsculas +4

Serial -~
Parallel f

Stand By

Y
=
—
=]
i [[I Fractionation
(]
=

Redundancy {

Ungroup

7 ' mEsTM
C G S REUABLITY & MAINTERANCE ENGINEERING SYST B

Copyright © 2012, by CGS SA



Reliability & Maintainability Engineering System User Manual

Diagramming Menu Options

Name Icon \ Direct Access | Function
Properties r‘f’f-] - Show properties of the diagram node selected
—

Create - Insert Create a piece of equipment in the workspace

Remove x Delete Eliminate all selected diagram nodes

Copy \f‘, Ctrl + C Copy selected diagram nodes

Paste % Ctrl +V Paste previously copied diagram nodes

Select ‘ Ctrl + A Select diagram nodes

Serial E Ctrl + S Generate a logical-functional configuration Series

Parallel = Ctrl + P Generate a logical-functional configuration in
Parallel

Stand By - Ctrl+ B Generate a logical-functional configuration in
Stand-by

Fractionation l Ctrl + F Generate a logical-functional configuration in
Fractionation

Redundancy I | Ctrl + R Generate a logical-functional configuration in
Redundancy

Ungroup &] Ctrl +D Ungroup the selected configurations

For more information on how to use these options, see the item Diagramming under the
Toolbar section.

Windows Menu

In R-MES multiple workspaces can be manipulated, and in this menu you can select the
workspace that you want to view.

When you click on “Windows” (), a list of the names of the systems found in each of
the workspaces being used by the user is displayed. It should be mentioned that each
workspace can only contain one system.
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As an example, the following is a list of systems in use:

E Reliability And Maintainability Engineering System (CG5 6.4.0.498)
m Diagramming [Windnns Help
TThES

Diagramming | Hiskorical e

Reparks | System | Simulation |
~ Sisterma_l - = —
5 = @ ® K

Remove Copy Paste

Properies Create Selec

The + sign means that this is the workspace viewed by the user.

Help Menu

In the help menu (F* ") there is information about the use and features of the system

E Reliability And Maintainability Engineering System (CGS5 6.4.0.496)

m Diagramming Windaows [H!Ip
=

Diagramming | Historical Reports | Probabi [i“J About iy I Simulatior

f__:_] =1 g@ @ Plugins e’

Properties Create Remaove Copy Paste Sel

Menu Options

irect Access | Function

About _i\' Show the version of R-MES
Plug-ins 15 ) ; Show available Plug-ins

9 rMes
CGS

REUABLIY & MAINTENANCE ENGINEERING SYSTEM

Copyright © 2012, by CGS SA



Reliability & Maintainability Engineering System User Manual

Toolbar

The toolbar has 6 tabs that group the software’s options in a way that makes using it easier and
more intuitive. The tabs are:

[ Reliability And Maintainability Engineering System (CGS 6.4.0.496) [E=B{EeR[=
i Help

® Diagramming

e Historical Reports

® Probabilistic Reports
e System

e Simulation

e Configuration

Take into account that before generating the reports from Historical Reports, Probabilistic
Reports, and Simulation, you must first:
e Have created a diagram of the system in the Diagram toolbar.
® Have made the necessary modifications in the Configuration and the System Properties
toolbars.
e Have uploaded the data in the Database in the Systems toolbar.

Diagram Tab

For modeling industrial plants and mobile equipment fleets, the R-MES system is based on the
Reliability Blocks Diagram (RBD) methodology, that consists of grouping maintainable units in
logical-functional configurations from a bottom-up perspective, meaning that it starts from the
piece of equipment up to grouping them based on the process modeled, which represents the
dependability of the group. The methodology enables key process indicators (KPI's) to be
obtained at the level desired by the user from basic units (equipment) to the behavior of a
complex system (plant/fleet), covering dimensions of reliability, maintainability, availability,
utilization, and productivity.

Predetermined configurations Series, Parallel, Stand-by, Fractionation and Redundancy are
included, to represent the different levels of redundancy and idle capacity in the phases of a
productive process in a logical-functional way, considering the design capacity of the
equipment and a normal operation system of the process. R-MES can also obtain historical
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indicators that consider the presence of a Stockpile, given that these stocking systems are
important in order to avoid system shutdowns, directly affecting the reliability of the process.

It is important to point out that R-MES contains RBD specific algorithms (Fractionation and
Redundancy-Fractionation), developed in-house by their R&D team, which provide great
versatility to the system in order to adapt to real processes of different types. At the same time,
R-MES has a navigation scheme that is comfortable and simple for the user, which groups
together different functions, enabling easy and efficient work.

[ Reliability And Maintainability Engineering System (CGS 6.4.0496) e =]

I T —

Diagramming | Historical Reports | Probabilstic Reports | System | Simulation | Configuration

5 = ¥ @ ® N ¢ 5 = = 0 O =

Froperties  Create Remave Copy Fasiz Select  Specificat. . serial Parallel  Stand By  Fractionat.. Redundan, Ungroup

Diagram Tab Options

m Direct Access Function

Properties = = Show the properties of the selected diagram
i node.
Create - Insert Create a piece of equipment in the workspace.
Remove ?/@ Delete fglr:i?s;e equipment and/or configurations
Copy \f‘/ Ctrl + Shift + C Copy selected diagram nodes.
Paste 23 Ctrl + Shift+ V Paste previously copied diagram nodes.
Select ‘ Shift+ A Select diagram nodes.
Specifications | = Enables you to write specifications for a diagram
A\ i node.
Series Er] Ctrl + S S:r?:Srate a Logical-functional Configuration in
Parallel — Ctrl + P Generate a Logical-functional Configuration in
Parallel.
Stand By - Ctrl + B stzr:(zjrit; a Logical-functional Configuration in
Fractionation l Ctrl+ F s;:f;:,:ztizn Logical-functional Configuration in
Redundancy Generate a Logical-functional Configuration in
| Crl+R Redundancy
Ungroup ift+ Ungroup the selected configurations.
Shift+ D

Diagram Tab: Properties
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Show the properties of the piece of equipment, configurations, or the plant.

Procedure:

Open the Properties window and edit the information if necessary.
There are different options for opening the properties window, depending on whether it is a
Diagram Node (equipment or a configuration) or System. Each of these will be explained

below:

Access properties window of diagram nodes (diagram nodes)

The properties window of a node can be accessed in one of five ways:

Double click on the node in the Diagram Space.
Right-click on the node in the Navigation Tree and select the option “Properties” (

o)

Right-click on the equipment/configuration in the Diagram Space and select the option

"Equipment/Configuration Propertiesn (lr 1| Equipment/Configuration Properties |)

Select the node in the Diagram Space or in the Navigation Tree, and then select the
Reports tab, which is located in the lower left-hand side of the Diagram Space.
Select the node in the Diagram Space or in the Navigation Tree, and then click the

“Properties” ( f') button on the Diagram toolbar.

Access the system’s properties window

The window containing the system’s properties can be observed in one of five ways:

Right-click on the node in the Navigation Tree and select the option “Properties” (

o)

Right-click on the equipment/configuration in the Diagram Space and select the option

“Equipment/Configuration Properties” ([ smertsrataste |)

Select the system in the Navigation Tree and then select the Reports tab, which is
located in the lower left-hand side of the Diagram Space.

-

Select the system in the Navigation Tree, and then click the “Properties” (' .‘) button on
the Diagram toolbar.

Select the option “Properties” (-[f]) on the System toolbar.

1 2 ' m E 5W
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Characteristics

® Each properties window shows the characteristics of one single diagram node at a time.

* There are some differences in the characteristics of the configurations depending on
their Logical-Functional Configuration (Series, Parallel, Stand-by, Fractionation or
redundancy). For that reason the windows that show the properties of the
configurations are not all the same.

® The properties of the equipment, configurations, and the system are the following:

Equipment Properties

Shown below are all of the characteristics found in the properties window of a piece of equipment.
Equipment Properties

e Name: Name of the equipment.

e Equipment Code: Unique identifier of the equipment. Nickname with which it is found
in the database. The equipment code must not contain accents.

e Failure Catalog: The Catalog has, Symptoms, failure modes and causes of equipment
failure.

e Alias: Virtual codes for the equipment. These are other nicknames for the equipment.

e Impact: The impact of the equipment on the configuration it belongs to. The impact by
default is 100%, except for equipment found in Logical-Functional Configuration in

Equipment Indicators

e Manual: This option permits equipment indicators to be entered manually.

o Imported Data: The software calculates the equipment’s indicators according to the
data that was imported.

e Failure Rate: The failure rate of the equipment. If you select the checkbox implies that
the failure rate is used to calculate the probability MTBF. If it’s not selected will be used
MTBF for calculating the failure rate (one is the inverse of the other).

e Mean Time between Failures: This is the MTBF of the equipment.

e Mean Time to Repair: This is the MTTR of the equipment.

e Mean Time to Intervention: This is the MTTI of the equipment.

e Runtime: The length of time the equipment functioned since the last failure. By default,
it is MTBF.

e Operation Time. This is the operation time of the equipment

1 3 ' m E 5W
REUABLIY & MAINTENANCE ENGINEERING SYSTEM

Copyright © 2012, by CGS SA

CGS



Reliability & Maintainability Engineering System User Manual

Average Intervention Cost: This is the average cost that maintenance implicates (both
corrective and programmed maintenance).

Capex: (Capital Expenditure), investment is associated to equipment and / or process.
Fixed Opex: (Operational Expenditure) operational costs that an equipment and / or
process have, does not depend on the amount of production (eg, salaries, rent, etc.).
Variable Opex: (Operational Expenditure) operational costs that an equipment and / or
process have, they depend on the amount of production, such as supplies, spare parts,
energy, etc.

Scaling index: is the factor that identifies whether or not the presence of economies of
scale.

Productive Capacity: is the capacity of work of equipment, measured in units of product
per unit of time.

Data Source

Node: This corresponds to the configuration name and represents the selected node in
the tree.

Current Repository: This is the database that data is currently being extracted from.
Create from CSV: Upload a new data source from a file in CSV format (comma separated
values), to import more data from the equipment. With the button “Create” data is
imported.

Repositories: Show the databases that are uploaded. In the case that more than one
database is uploaded, the software only uses the data from the database visible in the
box. To use another database, you must select it and then click “Use”. Only one data
source may be used at a time.

Clean: Eliminate all data used by the equipment, but without eliminating the uploaded
databases.

Create: Import data from the new CSV loaded in Create from CSV. In the window that is
displayed when you click “Create” enter the name of the file to upload.

Use: Enables you to use data from the selected database in Databases.

Estimate: When you click this button a new window opens in which the estimations of
general Indicators, distribution, and goodness of fit are shown.

View/Edit: See all equipment data that is being used. You can manually change the
data. Within this option you can also export data (only from the equipment in question).

1 ' m E 5W
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TBF

e Weibull Graph: This is the graph of equipment failure frequency
Properties of the logical-functional configurations in Series, Parallel and Stand-by

The properties of the logical-functional configurations in Series, Parallel and Stand-by separated
by item are:

Properties

e Name: Name of the configuration.

e Equipment Code: Unique identifier of the configuration. Nickname with which it is
found in the database. The configuration code must not contain accents.

e Alias: Virtual codes for the configuration. These are other nicknames for the
configuration. Although it is not advisable, it is possible to upload information from the
databases directly to the configuration, for which the software searches for the
configuration’s code or alias in the database to import its data.

e Impact: The impact the configuration has on its parent configuration. The impact by
default is 100%, except when the configuration is found in Logical-Functional
Configuration in Fractionation, since in this case the value of the impact can be changed
in the properties of the parent configuration that it belongs to.

e Capex: (Capital Expenditure), investment is associated to equipment and / or process.

e Fixed Opex: (Operational Expenditure) operational costs that an equipment and / or
process have, does not depend on the amount of production (eg, salaries, rent, etc.).

e Variable Opex: (Operational Expenditure) operational costs that an equipment and / or
process have, they depend on the amount of production, such as supplies, spare parts,
energy, etc.

e Scaling Index: is the factor that identifies whether or not the presence of economies of
scale.

e Productive Capacity: is the ability of work of equipment, measured in units of output
per unit of time.

Data Source

e Node: This corresponds to the configuration name and represents the selected node in
the tree.
e Current Repository: The database that data is currently being extracted from.

1 5 ' m E 5W
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Create from CSV: Enables you to upload a new database from a file in CSV format
(comma separated values) to import data from the configuration. By clicking “Create”
data is imported. For data to be imported correctly, the database must contain the code
or alias of the configuration. This data corresponds only to the configuration and not to
the equipment it is made up of.

Repositories: Shows the databases that are uploaded. If more than one database is
uploaded, the software is only using data from the database visible in the box. To use
another database, you must select it and then click “Use”. Only one data source can be
used at a time.

Clean: Eliminates all data used from the configuration, but without eliminating the
uploaded databases.

Create: Enables you to import data from the new CSV uploaded in Create from CSV. In
the window that is displayed when you click “Create” enter the name of the file to be
uploaded.

Use: Enables you to use the data from the database selected in Databases.

Estimate: The estimation of parameters is not available for configurations.

View/Edit: Enables you to see the data from the configuration in the database and
manually edit it if desired. This button can only be used when the imported database
contains the code or alias of the configuration. If it only has equipment data, it will not
be possible to see or edit configuration data. Within this option you can also export data
(only from the configuration in question).

TBF

Weibull Graph: This graph is not available for configurations.

Properties of a logical-functional configuration in Fractionation

The logical-functional configuration in Fractionation has all the properties listed above for

configurations in Series, Parallel, and Stand-by, and also has two more characteristics, which

Fractionation Properties

MinToWork: The minimum nodes necessary to fulfill the configuration’s required
production. If you enter O (zero) this implicates that the logical-functional configuration
of the nodes is due to Fractionation. If another value is entered (between 1 and the
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total number of nodes in the configuration) a Fractionation in Redundancy is being

considered.

e Configure: When you click this button, a window opens with the following options:

O

O

Fractionation or Fractionation Redundancy: These options enable you to
choose between Fractionation or Fractionation Redundancy. If you previously
entered the value zero for the MinToWork, the option Fractionation will
automatically appear, but if you previously entered a MinToWork value
greater than zero, the option Fractionation Redundancy will be automatically
selected.

Equipment Running: This option can only be used when you choose the
option Fractionation due to redundancy. If you previously entered a
MinToWork value greater than zero, this value will automatically take the
option Equipment running. This can be modified in the Configure window and
when you click , the impact on each node will be changed (impacts that
cannot be modified by the user).

Impacts: Enables you to enter the impact of each node found within the
configuration. This item can only be modified when you select the option
Fractionation, where by default the software calculates the impacts
proportionate to the number of nodes found within the configuration in
fractionation.

Default: When you click this button, impacts are calculated proportionate to
the number of nodes found within the configuration in fractionation.

Close: Closes the Configure window and saves the changes made in it.

Properties of a logical-functional configuration in Redundancy

The logical-functional configuration in Redundancy has all of the properties listed above for

configurations in Series, Parallel, and Stand-by, but also has one more characteristic, which is:

Redundancy Properties

MinToWork: The minimum pieces of equipment necessary to fulfill the configuration’s

required production. This number is limited to between 1 and the total number of pieces of

equipment in the configuration.

Properties of the System

All of the characteristics found in the properties of the system window are shown below:

CGS
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Properties of the System

Descriptive Name: Name of the configuration or plant.

Nickname: Unique identifier of the configuration. Code with which it is found in the
database. The nickname of the plant must not contain accents.

Variable Cost Impact: The percentage of the annual billing corresponding to variable
cost.

Annual Billing: the annual billing of the system or plant.

Equipment: Gives the possibility of working with equipment or fleets in R-MES.

Nominal Capacity: The quantity produced per hour in the plant.

Data Source

Node: The name of the system.

Current database: The database that data is currently being extracted from.

Create from CSV: Enables you to upload a new database from a file in CSV format
(comma separated values), to import data from the system. By clicking “Create” data is
imported. For data to be imported correctly, the database must contain the code or
alias of the system. This data corresponds only to the system and not to the equipment
and/or configurations it is made up of.

Databases: Shows the databases that are uploaded. If more than one database is
uploaded, the software is only using data from the database visible in the box. To use
another database, you must select it and then click “Use”. Only one data source may be
used at a time.

Clean: Eliminates all data used from the system, but without eliminating the uploaded
databases.

Create: Enables you to import data from the new CSV uploaded in Create from CSV. In
the window that is displayed when you click “Create” enter the name of the file to
upload.

Use: Enables you to use the data from the database selected in Databases.

Estimate: The estimation of parameters is not available for configurations.

View/Edit: Enables you to see the data of the system that is in the database and
manually edit it if desired. This button can only be used when the database imported
contains the code or alias of the system. If it only has the data of the diagram nodes, the
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system does not contain its own data, and therefore there is no data that can be seen or
edited for the system. Within this option data can also be exported.

TBF

o  Weibull Graph: This graph is not available for the system
Example
Properties of an equipment

Select the piece of equipment HLTOO01 and then click the icon “Properties” on the Diagram
toolbar. This will open the following window:

E Properties @
Equipment Properties Data Source
Mame: HLTOO01 Node: HLTOO1
Equipment Code: 101 Current Repository  Repositorio_0
Repositaries .Repaswtnrlo_[] - ] Use
Impack: 100,00 o
SAP [ Estimate ][ viewEd: |
Failures Catalog Catalogo_0
TBF
Equipment Indicators WbI“ 7’4?7’ 0’436]
i 25.0
() Manual (@ Imported Data i
Failure Rate Ed| 0,00002 | [1/H] 0,02715 =m0
=
Mean Time Betwezn Failure 49.999,99 [H] 36,83 s
o
@ 15.0
Mean Time To Repair 1,00 | [H] 2,48 e
= A
Mean Time Ta Intervention 1,00 | [H] 2,78 % 10.0
@
Operation Time [OT) 1,00 | [H] 18,41 DS
5.0
Average Inkervention Cost 0,00 [$] 426,11 25
Capex 0,00000 | [$] oo
Fixed Opex 0,00000  [$]
s
Variable Opex 0,00000 | [$] &
Scaling Index 0,00000 Mean Time Between Failure [H]
Productive Capacity 0,00000 | [unid. x h... = TEF = P(TEF)

Close

The name of this piece of equipment is HLT001 and its code is 101.

The indicators for this piece of equipment are being calculated using imported data. The
database that data is being extracted from is called Repositorio_0.

When you click on “Estimate” the following window will open:

1 9 ' m EsTM
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imR—— ; =
Data
Indicatar Values
Amount [
Minimum .000
Maximum 93,275
Mean 15,372
Median 7,763
Variance 159,171
Ranking [ View )
Thfs [ View )
Selected Distribution: Weibull
Indicatar Value
Distribution WhI{17,477; 0,4886)
Expectation {36,630
Variance [7.332,761
ql 1,343
Median 226
Q3 (34,208
Goodness
Weibull Exponential
Parmeters Whi(17,477; 0,486) Fxp(ﬂ‘ﬂ‘ﬁ)
Statistical b71,967 250,352
Alpha .050 .050
P Valuz ,000 ,000
Approval Trug Trug

Close

Here the indicators for the piece of equipment HLT001 are found.

CGS
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Properties of a configuration

Logical-Functional Configuration in Series

Select Configuration 1 and then click on the “Properties” icon on the Diagram toolbar. This will

open the following window:

Alias
Impact 100,00 %
Capex 0,00
Fixed Opex 0,00
Variable Opex 0,00
Scaling Index 0,00
Praductive Capacity 0,00

E Properties @
Linz Properties Data Source
Name Configuracién 1| Mode: Configuracion 1
Equipment Code Configuracion 1 Current Repository  Repositorio_0

Create from CSV

Repositaries
SAp

TEF

-

:Rapositorm_o Use

Estimate ] { View/Edit ]

Graph not available For configurations

In this example, the name is the same as the nickname.
In the upper left-hand side of the window the type of Logical-Functional Configuration of this
node is shown, which is in Line (or in Series).
Configuration 1 is not found within another parent configuration, and therefore is not found
within a Logical-Functional Configuration in fractionation, and for that reason its impact by

default is 100%.

Close

The database that data is extracted from is called Repositorio_0.

CGS
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Logical-Functional Configuration in Fractionation

Select Configuration 4 and then click on the “Properties” icon on the Diagram toolbar. This will
open the following window:

E Properties IEI
Fractionation Properties Data Source
Name Configuracidn 4 Mode: Configuracion 4
Equipment Code Configuracién 4 Current Repository  Repositorio_0
Alias Create from CSV
Impact 100,00 % Repositaties _Repnsitorm_ﬂ - Use
MinTaWork i} SAP Estimate ] { View/Edit ]
Corfigure TBF
Capex 0,00 Graph not available For configurations
Fixed Opex 0,00
Variable Opex 0,00
Scaling Index 0,00
Productive Capacity 0,00

In this example the name is the same as the nickname.
In the upper left-hand side of the window, the type of Logical-Functional Configuration of this
node is detailed. Since the MinToWork is equal to zero it assumes that there is no fractionation

in redundancy.

When you click “Configure” the following window will open:

CGS
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Model
@ [iad
Redundancy Fractionation Equipment in Operation 1

Impacts

Subsystem Impact Condition
HLTOOS 50,000 | 2% 50,000 %
HLTOOS 50,000 | % 50,000 %

100,000 %
Default ‘ ‘ Accept || Close |

Since the MinToWork previously entered was zero, in this window for the item Model, the
option Fractionation is selected.
By default the software calculates impacts proportionately to the number of nodes found
within the configuration in fractionation. That is why the two pieces of equipment, HLTO08 and
HLTOO09 each have a 50% impact.

To change the equipment’s impact, the impact of the HLTO08 must have a value of 25% and the
impact of the HLTO09 must be 75%. Next, close the window. This saves the changes to the
impacts.

Model
'@ Fractionation
Redundancy Fractionation Equipment in Cperation |1 0

Impacts

Subsystem Impack Condition

HLT008 25,000|| % 75,000 %

HLTO09 75,000 | % 25,000 %

100,000 %o
Default | | Accept | | Close ‘

2 3 ' m E 5W
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Logical-Functional Configuration in Redundancy

Select Configuration 5 and then click on the “Properties” icon on the Diagram toolbar. Doing

this will open the following window:

E Properties @
Redundancy Properties Data Source
MName Configuracién 5| Node: Configuracion 5
Equipment Code Configuracian 5 Current Repository  Repositorio_0
Alias Create from CSV
Impack 100,00 % Repositaries _Repnswtnrin_n - Use
MinToWark 1 SAP Esmate | [ view[Edt |
Capex 0,00 TBF
Fixed Opex 0,00 Graph naot available For configurations
Variable Opex 0,00
Scaling Index 0,00
Productive Capacity 0,00

In this example the name is the same as the equipment code
In the upper left-hand side of the window the type of configuration of this node is shown. For
this type of configuration the impact by default is 100%. The MinToWork of this configuration is

1.

The database that data is being extracted from is called Repositorio_0.

CGS
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Properties of a System

Select the system, Plant A, and then click on the “Properties” icon on the Diagram toolbar. This

will open the following window:

=)

E Properties
System Properties
Descriptive Mame PLAMTA A
Nickname PLANTA A

Variable Cost Impact 12,00 %

] By hour

Annual Biling 400.000.000,00 | [$]
Mominal Capacity 200,00 | [ |unidades
Utilities

View Failures View Failures

Exportar_Liska Export Equipment Lisk

Expatt Plant Detentions

View Deadines View Deadlines

[
[
Export Detentions [
(
(

Equipment Codes Resolve code conflicts

Daka Source
Node:
Current Repository
Create from CSV
Repositarizs

SAP

TBF

PLANTA A

Use

Repositorio_0

:Repositono_o |
Estimate ] l View/Edit ]

Graph not available for configurations

Close

In this example the name is the same as the nickname. The database that data is being

extracted from is called Repositorio_0.

Enter 12% for the Variable Cost Impact, $400,000,000 for the Annual Billing, and 200 units for
the Nominal Capacity. Next, close the window. Doing this will save the changes.

CGS
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m
Propiedades del Sistema
Mombre Descriptivo
Nickname:
Impacto Costo Yariable
Facturacidn Anual
Capacidad Mominal
Uitilidades
et Fallas
Exportar Lista
Exportar Detendones

Vet Fechas Limites

Reliability & Maintainability Engineering System User Manual

PLANTA &

PLANTA &

[$]

[ |uridades

1 por hora

‘er Fallas

Exportar Lista de Equipos

Yer Fechas Limites

[
[
[ Exportar Detenciones de la Planta
[
[

Cédigos de equipos Resolver conflictos de codigos

J
J
|
J
|

Fuente de Datos
Equipa:
Feepositorio Actual
Crear desde C5Y

Repositorios

TEF

PLANTA A

MNuevo Repositorio_JUNIO 2011

Muewvo Reposiborio_JUMIC 2011

o]

Crear

Usar

Estimacion

— | £

I

Ver/Editar I

Grafico na disponible para subsistema

Cerrar

Diagram Tab: Create

Enables a new piece of equipment to be created in the Workspace. A piece of equipment is

the fundamental unit for constructing diagrams in R-MES.

Procedure

e |n the Navigation Tree select the system or configuration in which the piece of

equipment must be created.

e Select the icon “Create” () on the Diagram toolbar or press the “Insert” button on
the keyboard. This automatically enters a new piece of equipment into the Workspace.

Characteristics

® Only pieces of equipment can be created this way, not configurations.

® Only one piece of equipment can be created at a time. When a piece of equipment is
created in an already existing configuration in fractionation, the impact of each diagram
node within it changes, calculated proportionately to the new quantity of equipment. If
you do not want the impacts to be proportionate, they must be changed in the

Properties of the Logical-Functional Configuration in Fractionation. For more

information, go to the item Properties in the section Toolbar in this manual.

CGS
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® To change the properties of the new piece of equipment, go to the window Equipment
Properties. For more information, see the item Properties In the section Diagram in this
document.

e A piece of equipment must be created before uploading it to the database, or rather, if
it is already imported it has to be uploaded again, because if not, the new equipment
will not contain data.

Example

Click “Create” on the Diagram toolbar.

[L1] Reliability And Maintainability Engineering System (CGS6.4.0.496) fo o=
@] oicoamming  windons Help
Diagramming | [ Probabilstic Reparts | System | Smulation | Cenfiguration|
= -, 5 r =
=% ©® ® N ¥ & =2 = 0 @ =
Praperties | Create Remove Sopy Paste Select Speckicot.  Sedal  Pamllel  StandBy Fractionat.. Redundan Ungroup
=) Sistema 1 o[
50 Sitemat =
3 Equipo_t r
omEa L‘
\ )'I

< I 3

o ) ) | el [

Equipment 2 is created because by default when creating a new workspace is created with
equipment incorporated.

Diagram Tab: Eliminate

Eliminate the selected diagram nodes.

Procedure

® First select the diagram node(s) to be eliminated from the Workspace.

2 7 ' m EsTM
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e Next, select the icon “Eliminate” (y) from the Diagram toolbar or press the button
“Delete” on the keyboard. This will open a new window where you will be asked to
confirm the elimination of the selected node(s).

Characteristics

® More than one diagram node can be eliminated at a time.

® |t is not possible to eliminate all pieces of equipment of a configuration, since the
configuration would not contain the minimum quantity to satisfy it (a configuration
must contain at least one piece of equipment, and in some cases two). If you want to
eliminate all pieces of equipment from a configuration, but not the configuration itself,
it is recommended that you create new pieces of equipment within the configuration
first and then eliminate the old ones.

Example
Remove an equipment

Select the equipment and click the icon “Remove” on the Diagram toolbar.

[ Relicbility And Maintainability Engincering System (CGS6.4.0.496)

Reports | System | simuiation | Configuration|

o G e RN ¢ 5 =2 = @ O =]

Pioperties  Create | Remove Copy Paste

Seisl  Pamllel  Stand 8y Fractionst. Redundan Ungroup

L/ PLANTA A [o[& Es
[

0 raman

TLTO0L S
Y |
N o V)

Delete subsystem =

‘6‘ Are you sure youwant to delete? 1 elemento(s)?
&' Waming: detentions associated with the element cannot be recovered

3

Ajustar Autodstribuir Reset StartFoint

(45, 1)

Bath -] [ [ ] | o [Reports

In the window that opens click “Accept” and the selected piece of equipment will be
eliminated.
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Remove a configuration

Select a configuration and click the icon “Remove” on the Diagram toolbar.

[1) Reliability And Maintainability Engineering System (CGS 6.4.0.496) [=]l=]==]
[ ciesemming  winsons Help
Diagramming | Historical Reports | Probabilstic Reports | System | Simulation | Configuration|
& - ~ ¥ -
5 =1¥X|6 K ¢ 5 =2 = 0 O =
Propetties  Create | Remove Capy Paste Select Specficat.. ©  Sedal  Parallel  StandBy Fractionat.. Redundan, Ungroup
|2/ PLANTA A oo o [
(L) PLANTA A -
B _ : =
O HLTOOL Configuracion 1 Configuracién 2 Configuracion 3 ‘:
-3 HLT002 HLT001 HLT002 HLT003 HLTO0 HLTO0G ‘*
LF HLTO03 P ey P —~ o [
(P} Configurarisn 2 I N I { {
(8) Configuracién 3 N N B N N
(F) Configuracion ¢
() Configuracién s Line 3 Equipment () HLT00S HLTO07
Corfguracion + (e zoertse= ==
HLT0E HLT009 ~
— — ‘o‘ Are you sure you want to delete? 1 elemento(s)?
{ { ¥ Warmning: detenti ciated wil it be recovered
| T f—
2
Ao
N
[onfigur acién 5.
D>
2l |
HLTOT
Network. Partisl
1de3 ~
Ell il v
(@13, %) Ajustar | [_Autodistribur ] [ Resek StartPont |
Both <] [A] [ ] | odel [Reports

In the window that opens click “Accept”, which eliminates the selected configuration.

Diagram Tab: Copy

Copy the selected diagram nodes.

Procedure

e Select the diagram node(s) to copy. The equipment can be selected in the Diagram
Space or in the Navigation Tree and the configurations can only be selected in the
Diagram Space.

e Next, click on the icon “Copy” (\2*) on the Diagram toolbar, or press Ctrl + Shift + C on

the keyboard.

™
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Characteristics

e More than one diagram node can be copied at a time.

e Both the data of the piece of equipment and its properties are copied, except for the
name and nickname since the words “COPY 1 OF...” are put in before the name.
Example

Copy a piece of equipment

Select the piece of equipment HLT001 and click the icon “Copy” on the Diagram toolbar.

[L1] Reliability And Maintainability Engineering System (CGS6.4.0.496)
m -

Diagramming | Historical Reparts | Probabilistic Reports

ming  Windows Help

[E=SEoR )

System | Smulation | Configuration|

Properties Creste  Remove Copy. Paste Select  Specicat.., Serial Parallel Stand By Fractienat.. Redundan Ungreup ‘

L= PLANTAA
[~} : PLANT/
50w
o

3 HLT002 ‘
O HLTO0Z
o

HCTO01 GEE LT

[CRERCRE)
@A)
oooo

S

Ajustar Autodistribuir Reset StartPoint
][] (7] | o [

(428, 16)

This will copy the selected piece of equipment. To complete the process and duplicate the item
must press the Paste button, which is explained below.
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Copy a configuration

Select Configuration 1 and click the icon “Copy” on the Diagram toolbar.

[ Reliability And Maintainability Engineering System (CGS6.4.0496) felre=-
[I0) oissramming  Windons Help
Diagramming | kistorical Reports | Probabiistic Reports | System | simuiation | Configuration|
r. _ = = . &
5 = ¥|G|le N ¢ 5 = = @ m =
Propeties  Creste Remove Copy Paste Salect  Specicat.. Serial Parsllel  Stand By Fractionst. Redundan Ungroup
L PLANTA A o [ [

[

Eo
O] corrourscin |

& Hroor Confguracin 1 ‘;‘
& HTo0z FLTo0T FLT00E e =
® c } {
@
() c J
® c Line 3 Equipment(s)

Parallel Stand By

2 Equipments | | 2 Equipments

Configuracin®
AT

mio
Al )
I B e

G

ol

Network. Partial

b

o ) ) | el [

This will copy the selected configuration.

Diagram Tab: Paste

Paste the selected diagram nodes.
Procedure

e Before pasting, one or more diagram nodes (equipment and/or configurations) must
have been copied.

® |n the Navigation Tree select the system or configuration the diagram node will be
pasted into.

e Select the icon “Paste” ("@’) on the Diagram toolbar or press Ctrl + Shift + V on the
keyboard. This will automatically add the copied diagram node(s).

3 1 ' m EsTM
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Characteristics

e |f more than one diagram node was copied, they will all be pasted when you choose the
option “Paste”.

e The newly pasted diagram nodes have the same data and properties of the diagram
nodes that were copied, except for the name and code, since the words “COPY OF...”
are put in before the name.

e \When one or more diagram nodes are pasted into a configuration in fractionation, the
impact of each diagram node within it changes, calculated proportionately to the new
guantity of equipment. If you do not want them to be proportionate, change the
impacts in the Properties of the configuration in fractionation. For more information go
to the item Properties under the Diagram toolbar section in this manual.

Example
Paste a piece of equipment

Select Configuration 4 in the Navigation Tree and click the icon “Paste” on the Diagram

toolbar. Previously, the piece of equipment HLT001 had been copied, so pasting duplicates that
node.

The new piece of equipment is called: Copy 1 of HLT001.

[L1] Reliability And Maintainability Engineering System (CGS6.4.0.496) fo o=
[I0) oiseramming  windons Help
Diagramming | Historical Reports | ProbabilskiaBagaits | System | Simulation | Configuration]

- - -~ - =

5 = X|G|® B 2 & =2 = M @ =

Pupeties  Create  Remove copy Paste Select Speckicot.  Sedal  Pamllel  StandBy Fractionat.. Redundan Ungroup
[/ PLANTA A — o[
= (D PLANTA A

- (® Configuracion 1

3 HLTOOL
3 HLTO0Z
¥ HLTOO3 HLTOOL HLTO0Z
© S
® Configuracd W V|
- (§) Confi / Yk
®
®

5
G
e
-

D

Ajustar Autodstribuir Reset Startpaint

(330, 197)

Both v [ ][] | todel [Repores

The new piece of equipment is called: Copy 1 of HLT001
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m Properties

==

Equipment Properties
Name:

Equipment Code:
Alias:
Impack:

Failures Catalog

Equipment Indicators

Failure Rate =]
Mean Time Between Falure
Mean Time Ta Repair

Mean Time To Inkervention
Operation Time (OT)
Average Intervention Cost
Capex

Fixed Opex

Variable Opex

Scaling Index

Productive Capacity

Copy 1 of HLTOO1|

Copy 1 of 101

100,00 %

() Manual

0,00002
49.999,%9
1,00

1,00

1,00

0,00
0,00000
0,00000
0,00000
0,00000

0,00000

@) Imported Data
[1/H] 0,00002
[H] 50.000,00
[H] 0,00
[H] 0,00
[H] 25.000,00
[$] 0,00
[$]
[$]
[$]
[unid. x h...

Data Source
Mode:

Current Repository  None
Create from CSV
Repositaries

SAP

TEBF

Absolute Frequency
o e © ©o o
W S [&} [:] =1

o
i

o

Repositario_0

Copy 1 of HLTDO1

=

Use

Estimate I I

ViewlEdt |

=]
o

Mean Time Between Failure [H]

Close

This piece of equipment acquires all the data of the equipment it is a copy of, except the name,

code and the imported data.

Paste a configuration

Select Plant A in the Navigation Tree and click the icon “Paste” on the Diagram toolbar.
Previously, Configuration 1 had been copied, so pasting duplicates this configuration.
The new diagram node is called: Copy 1 Configuration 1.

CGS
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0 Refabifty 640496 [E=8IEER s
[ viesemming  Windons Help
Diagramming | ristorical Reports | Probabilistic Reports | System | Simulation | Configuration|
= - = ”‘ -
5 = || R ¢ = = I 0 =
Propstiss  Ciests  Remove | Copy Pasts Setest Specficat Serisl  Pamliel  StandBy Fractionat. Redundan Ungroup
12 PLANTA A S— f= e
EECETIT) 5
(L) Configuracién 1 _ - e — w
3 HLT001 Configuracin 1 Configuracian 2 onfigur acién Cory 1 o Corfgradin 1 L
[ =T TR S0 T fpe FLTO Copy 1FFLT001 | [ Copy 1 oFFLTOR | [ Copy 1 oFFLTO03 1
=L — = L
(® Configuracion 2 3 {
(8) Configuracién 3 \ —
(E) Configuracidn 4
{R) Configuracién s Line 3 Equpment©) LTS ELTN Line 3 Equipment(d)
[ O cony 1 of Configuracion — =
Comfguracen
= <
YT HLTO08
P = Parsllel Stand By
{ s 2 Equipments | |2 Equipments
Corfigursaan®
Fractionstion 2 Equipment(s) o
[orhguracien &
TITOn
Netwok Partial
1de3 -
Bl i '
(686, 211) Autodistribuir Reset StartPoint
) (] () | o [F55

The properties of the node Configuration 1 are:

(1) Properties

Line Properties
Name
Equipment Code
Alias

Impact

Capex

Fixed Opex
Variabls Opex
Scaling Index

Productive Capacity

Copy 1 of Configuracion 1]
Capy 1 of Configuracion 1

100,00 %

Data Source

Node:

Create from
Repostaries
sap

TBF

Current Repository

Copy 1 of Configuracién 1
None

csv

[Repositorio_0

Graph not available for configurations

Diagram Tab: Select

Select all of the diagram nodes visible in the Diagram Space.

Procedure

CGS

34

View the nodes to be selected in the Diagram Space.

Copyright © 2012, by CGS SA

REUABLIY & MAINTENANCE ENGINEERING SYSTEM

™



Reliability & Maintainability Engineering System User Manual

e C(lick on the icon “Select” ( §) on the Diagram toolbar or press Shift + A on the
keyboard.

Characteristics

e When the diagram nodes are selected, the borderlines in the Diagram Space will appear
thicker.

e When you click the icon “Select” all of the nodes visible in the Diagram Space will be
selected, but if you want to select less diagram nodes than the ones shown, follow these
steps:

o In the Diagram Space with the mouse left-click on the upper left-hand corner of
the area that contains the diagram nodes to be selected.

o Drag the arrow diagonally towards the lower right-hand corner of the area that
contains the nodes to be selected.

¢ |f you want to select one node, just click on it in the Diagram Space or in the Navigation
Tree.

Example

Display the System (Plant A) in the Diagram Space and click the icon “Select” on the Diagram

[ Reliability And Maintainability Engineering System (CGS6.4.0496) felre=-
[I0) oissramming  Windons Help
Diagramming | Historical Reports | Probabilitic Reports | System | Sulation | Configpration|
= — - - =y
5 = ¥ O |8 & & =2 = @ M =
Properiss  Creste  Remove copy pase | | select Spfficat. sensl  Pamiel  Stanamy  Fractionst.. Redundan Ungroup
LI PLANTA A Select al o[

iguracién 1

3 HUT002 EECN R HLTO04 GE3

1423 -
S

(317, 15) Aukodistribuir Reset StartPaint
) (] [ | vace [F
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The borderlines of all the configurations will appear thicker, which means that they are
selected.

Partial Selection

Drag the mouse from one corner to the opposite corner, leaving all of the diagram nodes to be
selected inside.

[0 Relicbility And Maintainability Engineering System (CGS6.4.0.496)

[E=8 EER S

€E = = M M =

Seial  Pamllal  StandBy  Fractionat.. Redundan, Ungroup ‘

[E=Sean

Configuracién 2 Configuracién 3
T ! o 0%

i = =

—~ I & | )

(M 3 i )
J ! d

i
Line 3 Equipments) | BEE T

I
i o, Vg
= I
Conbaursdin i ] Bl
A G i =
|
= N i Parsllel Stand By
1| \ 1 | 2 Equipmenss | |2 Equipmenss
Nk L i = -
J - i =
i
ractionation I
i
I

b

Ajustar Autodistribuir Reset Startpaint

«
(35,8)

Both - [a] [ ] | Hodel [Repores

When you drag the mouse, a dotted line shows the area selected.

Diagram Tab: Specifications

Enables you to write specifications for a diagram node.

Procedure

e Select the icon “Specifications” ('@f) on the Diagram toolbar. This will open a window
where you can write the necessary specifications.

Characteristics

* To review and/or modify specifications that were entered later, select the diagram node

and then choose the option “Specifications” ("?) on the Diagram toolbar.
® The same note can be stored for more than one equipment at a time.
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Example

Specifications of equipment

Select the the icon “Specifications” on the Diagram toolbar.

[ Reliability And Maintainability Engineering System (CGS6.4.0.4%6) EE=]
@] oicoamming  windans Help
Diagramming | Historical Reports | Probabilistic Reports | System | Simulation | Configuration]
= = = z =
5 = ¥ @ ® R ¢ S = = M M =
Pupeties  Create  Remove copy Paste Select |Specicat...  Sedal  Parallel  StandBy Fractionat.. Redundan ungioup
= EJEMPLO.rmes - PLANTA A o[ [
() PLANTA A Subsystem Author Updatz Glean B
2 (A 3@ [ Corfawadént G E
-3 HLTo0 o B 3
O HLT002 HTooL OF [|ro2 L4
(® configuraddn 2 - & [rinoos
Configuradén 3 -
Configuradén 2
() configuradtn 4 . t ®C|F:IDHLQTDM
(8) Confiquraasns [=REEAT
¥ @ [ corfiguadéns
T [JrLiooe
CF [HT007
§ (® [lconfigwaaéne
F []HLT008
© [rioos
4 ® [ Configuradéns
© [rLnom
§ @ [ IConfiguracion 5.1
© [ron
o [ Ao
o [rnos

[Cuists [l [¥] Adjust

Ultms_Modficacion

Cancel Save

,
Aot [ e Starone

afr i

(191, 5)

C) ][] [ ] | mode [Reports

Select in the tree the equipment HLT0O01, Write “Camidn de configuracién 1”, then press update

button and finally the save button.

Author . Jmenez]

Canién de Configuracin 1

[Csts A1 7] Adust

Utima_Modficacion 04/10/2012, 14:17:34

Concel ] (sve

To specify a configuration the process is the same, but instead of selecting equipment in the

tree a configuration is selected.

CGS
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Diagram Tab: Series

Generate a logical-functional configuration in Series

In a logical-functional configuration in Series the failure of any diagram node component
(equipment and/or configurations) provokes a shutdown of the system it belongs to.

In particular, there is no Redundancy in this configuration, which translates to a 1:1 ratio
between the shutdown of the diagram nodes that make up the configuration, as long as there is
no nesting or overlap.

Procedure

e Select the group of diagram nodes (equipment and/or configurations) in the Workspace
that will comprise the Logical-functional Configuration in Series.

e Next click on the icon “Series” (E]) on the Diagram toolbar, or press Ctrl + L on the
keyboard. This will create a Logical-functional Configuration in Series.

Characteristics

® The minimum number of diagram nodes that a Logical-functional Configuration in
Series may contain is 1.

e |f the Logical-functional Configuration in Series is made up of configurations, it is
not necessary for them to also be in Series.

e The Logical-functional Configurations in Series appear in the Navigation Tree with

the symbol @
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Example

Select two equipments

[L1] Reliability And Maintsinabilty Engineering System (CGS6.4.0496) {E= Tl S

Diagramming | Histerical Reparts | Probabilistic Reports | System | Simulation | Configuration|

5 =% © @ B Z[S|l= = 0 m = \

Propeties  Create  Remove  Gopy Paste select  Spedicat... - |_Serial Parallel  Stand By Fractionat.. Redundan Ungroup

4 EJEMPLO.rmes - PLANTA A

[orag the mouseto select equipments
(D PLANTA A &
- (& Configuracien 1 F

o= J 001
O Hroo i i -
3 HT003 [HcToor I

J
I
i
(F) configuraatn 2 I -
(§) configuracion 3 i
(F) Configuracién 4 ! 5
(®) configuraasns | =
I
i
I
i

S

Aukodistribuir Reset StartPoint

< i

(178, 42)

Bt ][] [ 7] | model [Reports

And then click the icon “Series” on the Diagram toolbar.

0 Refabifty L 640496 [E=8IEER s
[ viesemming  Windons Help
Diagramming | ristorical Reports | Probabilstic Reports | System | Simulation | Configuration|
- = - - =
= ¥ @ e L ¢ 5 = = @ O
Prpsties  Cissts  Remove  Copy Paste Setest Specficat Serial  Pamallel  StandBy Fractionat. Redundan Ungroup
=) EJEMPLO rmes - PLANTA A o [ .
EXOLTIY) 5
R0 7
HLT002 3
@ tnea o 5
(B} Configuracion2 Linea§ L
(8) Configuracién3 [T
(F) Configuracién 4 —
(®) Configuraciins
\s
Line 2 Equipment (s
< i ] ’
(352, 243) Autodistribur Reset StartPoint
Both <[] [ ] | model [Reports

In this Logical-functional Configuration:
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* [f one piece of equipment fails, this configuration will stop production.
e |f two pieces of equipment fail, there is no production.

Diagram Tab: Parallel

Generate a Logical-functional Configuration in Parallel.

The Logical-functional Configuration in Parallel relates to two or more diagram nodes
(equipment and/or configurations), each one capable of supporting the total load of the phase
of the process. Therefore, they are totally redundant systems.

In the Logical-functional Configuration in Parallel there is total redundancy in the system,
since each diagram node by itself can carry out the function demanded by the system. In other
words, a system shutdown is only verified if all the diagram nodes are shutdown.

Procedure

e Select the group of diagram nodes (equipment and/or configurations) in the Workspace
that will constitute the Logical-functional Configuration in Parallel.

®* Next select the option “Parallel” (:}) on the Diagram toolbar or press Ctrl + P on the
keyboard. Doing that will create a Logical-functional Configuration in Parallel.

Characteristics

e The minimum number of diagram nodes that a Logical-functional Configuration
must have is 2 and the maximum is 3.

e If the Logical-functional Configuration in Parallel is made up of configurations, it is
not necessary for them to also be in Parallel.

e The Logical-functional Configurations in Parallel cannot contain configurations in
Fractionation.

e The Logical-functional Configurations in Parallel appears in the Navigation Tree
with the symbol ®
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Example

Select two equipments.

0] Relabilty And Maintainability Engineeri 6564.0496) (=8 EoR (=
[ ovisvmmine  Windows Help
Diagramming | [ Probabiistic Reports | System | Simulation | Configuration|
- = =
5 = ¥ 4 @ Z & = = M M =
Properties Create Remove Cepy Paste Select  Specificat... Serial Parallel Stand By  Fractionat.. Redundan... Ungreup

|/ EJEMPLO.rmes - PLANTA &

[essremsam s

£-(D) pLanTA A

= (D) Corfiguracion 1

o

-} HLTO02

3 HLT003
(® configuracién 2
(8) Configuracién 3
(F) Configuracién 4
®) Configuracién 5

0

oo |

T il ]

b

(178, 42)

Atodssbur_ [ Reset Saront

Both [ [ 3] | el [Reports

Then click the icon “Parallel” on the Diagram toolbar.

[I1) Reliability And Maintainability Engineering System (CGS 6.4.0.496)

[E=8 HeB =)

Diagramming | Hitorical Reports | Probabilstic Reports | System | Simulation | c

5 = X @ @ @

Froperties  Create  Remave Copy Paste Select  Specificat

S = w= M [ =

Serial Parallel  Stand By Fractionat.. Redundan Ungroup

|2 EJEMPLO.rmes - PLANTA A

lo [

[

- (L) PLANTA A& B
ELG) 3
¥ HLT002 3
(P) Paralelo_0 T
(® Confiquracion 2
(8) Configuracién 3 Parslelo_0
{F) Configuracién 4 CETRET
() Configuraciéns
—
e
HLTO03
Parallel
2 Equipments
< i ] ’
(514, 177) Alustar | [ Autodistribuir | [ Resek StartPoint |

Bath hd EE Model | Reports|
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In this Logical-functional Configuration:
e |f one piece of equipment fails, the productive capacity of the configuration is not
affected.
* [f two pieces of equipment fail, the production of the configuration is zero.

Diagram Tab: Stand-by

Generate a Logical-functional Configuration in Stand-by.

The Logical-functional Configuration in Stand-by is composed of two diagram nodes
(equipment and/or configurations), one primary and one secondary. The primary node
operates until it fails and when it does it is replaced by the second node, which is capable of
supporting 100% of the capacity of the first node. The failure in the configuration is verified
when the diagram nodes fail simultaneously.

Additionally, the Logical-Functional Configuration in Stand-by is similar to the Parallel one,
with the difference being that under normal operating conditions, one diagram node is
functioning and the other in reserve, which is a more reliable system, but at the same time is
running two systems at once.

Procedure

e Inthe Workspace, select the group of diagram nodes (equipment and/or configurations)
which will constitute the Logical-functional Configuration in Stand-by.

® Next select the option “Stand-by” (:‘) or press Ctrl + B on the keyboard. Doing this will
form a Logical-functional Configuration in Stand-by.

Characteristics

e This Logical-Functional Configuration can only be created with two diagram nodes.

e If the Logical-functional Configuration in Stand-by is made up of configurations, it is not
necessary for them to also be in Stand-by.

e lLogical-functional Configurations in Stand-by cannot contain configurations in
Fractionation.

e The configurations in Logical-functional Configurations in Stand-by in the Navigation

Tree appear with the symbol @ .
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Example

Select equipments

[ Reliability And Maintainability Engineering System (CGS6.4.0.496) = a]==
[ oiesamming  windons Hetp

Diagramming [ Hiskorical Reports |

[System | Simotion | Corfiguratn]

5 = % ¢ ® B ¥ S =2 » @ @ = ‘

Propeties  Greate  Remove  Copr Paste Selest  Spedficati..  Seisl  Pallel  Stand By
= EEMPLO.mes - PLANTA A

[E=
[orag e mouse to select squipmerts
EECRT)
=-® configuraion 1
= I .
3 HT002 i |
L=

Fractionat... Redundan, Ungrowp

=

=

! o o0 ! s

i i =
i 7Y 7 i oy
i i
! Nt N o/ k s

gl ’
(178, 42)

At [ Ress St
b o) (] (] | ot [P

Then click the icon “Stand By” on the Diagram toolbar.

[ Reliability And Maintainability Engineering System (CGS 6.4.0.436)

[E=8EeR
@ Diagramming  Windons Help

Diagramming | Historical Reparks | Probabilstic Reports | System | Smulation | Configuratian|

5 = % & ® N ¢ = =|(= M0 m = ‘

Propeties  Greate  Remove  Gopy Paste

Selest  Specficati..  Seial  Famllel | Stond fu | Fiaciiaas Setinden Ungroup
{ Canfiguration in Stand By}
1 EJEMPLO.rmes - PLANTA A = [
5-(0) PLANTAA -
2R O configuracion 1 =l
[ =T [
;@3 standby_o "
(P) Confiquracisn 2 HLT00Z L
(5) Configuracéns =,
® Configwsacn Standby 0 ()
® Configuracitns e ~7
HLTon
Stand By
2 Equipments
< i 3
(a1, 1) Autodistribuir Reset StartPoint
Both x| [ ][] | wodel [Reports

In this Logical-Functional Configuration:

e |f the piece of equipment that is running fails, the productive capacity of the

configuration is not affected because the other piece of equipment will begin working.
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e |f both pieces of equipment fail, the production of this configuration will be zero.

Diagram Tab: Fractionation

Generate a Logical-functional Configuration in Fractionation.

The Logical-functional Configuration in Fractionation represents two or more diagram nodes
(equipment and/or configurations) that split the total workload according to a weighting
generally associated with the productive capacity of the nodes. The failure of one diagram node
provokes a loss of productive capacity in the system proportionate to its level of impact.

It bears mentioning that in a fractionation due to redundancy, more diagram nodes are used
than necessary, and each one has an impact within the system. For that reason it is possible for
the excess nodes to fail without affecting the capacity demanded by the system.

Procedure

® In the Workspace, select the group of diagram nodes (equipment and/or configurations)
that will make up the Logical-functional Configuration in Fractionation.

e Next, click on the icon “Fractionation” ([H-) on the Diagram toolbar or press Ctrl + F on
the keyboard. This will open a window that contains options to create this configuration.
® |n this window, you can choose between Fractionation or Redundancy Fractionation.
o If you choose Fractionation, enter the impact for each diagram node.
o If you choose Fractionation Redundancy, enter the Equipment Running (or
MinToWork, minimum equipment necessary to fulfill the production

required for the configuration) and then click “OK” (E2.1). The software
considers the same impact for all nodes when the option Fractionation
Redundancy is chosen.
In Properties of the configuration you can also enter the number of diagram
nodes necessary for production (in the item MinToWork). For more
information about this, go to the item Properties of the Diagram toolbar
section in this manual.

e  When you click “Accept” a Logical-Functional Configuration in Fractionation will be

created.
Characteristics

e The minimum number of diagram nodes that a Logical-Functional Configuration in
Fractionation must contain is 2.
® |n Fractionation (not redundant) the impacts of the diagram nodes can be different.
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e |f the Logical-Functional Configuration in Fractionation is made up of configurations, it
is not necessary for them to also be in Fractionation.
® The Logical-Functional Configurations in Fractionation in the Navigation Tree appear
with the symbol @
Example

Create a Logical-Functional Configuration in Fractionation

Select four pieces of equipment and click the icon “Fractionation” on the Diagram toolbar.
In the window that opens, select the option Fractionation.
In this case, Equipment HLTOO01 has an impact of 20% on the configuration (produces 20% of

the total production), the impact of Equipment HLT002 is 30%, and HLT003 and Copy of HTLOO1
are 25%. Enter these impacts.

[I1] Reliability And Maintainability Enginesring System (CGS6.4.0.496)

Disrarming | torical Repores | Probabistic Raparts | Systam | Smuaton | o

5 = ¥ @ & N E:*'h =]
Select  Specficat. Seisl  Farallel  Stand By |Fractionat . |Redundan Ungraup

Propeties  Create  Remove Copy Paste

L= EEMPLO.mes - PLANTA A

O HLT003

HLToo1 HLTo02

= ~
/ I\

Copy 1 of HLTOOL

[ Impacts Configuration ==

Model
@ Fractionation

©) Redundancy Fractionation Equipment in Operation |1

Impacts

Subsystem Tmpact Condion
HLTO01 20,000 % 80,000 %
HLT002 30,000| % 70,000 %
HLT003 25,000 % 000
Copy 1 of HLTOOL 25,000 % 75,000 %

100,000 %

(439,2)

Both ][] [ ] | el [Repores

)
Atoasbur ] (_ResetStatbont

Click “Accept” to create the new configuration.
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[0 Reliability And Maintainakility Engineering System (CGS 6.4.0.436) (=8 E=R[==|

Diagramming | Historical Reparts | Probabilistic Reports | System | Simulation | Conf

Help

-3 . = -
5 =% G @ K S = = @ M =
Properties  Creste  Remove  Copy Paste Selsct  Spacficab..  Seisl  Pallel  StandBy Fractionat.. Redundan Ungroup
L/ EJEMPLO.rmes - PLANTAA (==
[

-} PLANTA A

Fraccioramiant =

003 | Fapy 1 oF FLTOO!

A0

r

Ajustar Aukodistribuir Reset StartPaint

(156, 36)

Both ~ [ a] [ ] | vodel [Reporis

In this Logical-Functional Configuration:
e |f Equipment 1 fails, the capacity of the configuration is reduced by 20%, meaning
production will be at 80%.
e |f Equipment 1 and 2 fail, the capacity of the configuration will be reduced by 50%,
meaning production will be at 50%.
In conclusion, the reduction of the capacity of the configuration is proportionate to the impact
of the equipment that fails.

Create a Logical-Functional Configuration in Fractionation with redundancy

Select four equipments and click the icon “Fractionation” on the Diagram toolbar.

In the window that opens select the option Fractionation Redundancy and enter 3 pieces of
equipment in Equipment Running, and then click “OK.”

The number entered in Equipment Running means that 3 pieces of equipment are needed in
order to produce 100% of production.
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(I Reliability And Maintainability Enginesring System (CGS 6.4.0.496) EEir=]
[0 siesremming  Windors Help
Diagramming | ristorical Reports | Probabiistic Reports | System | simuiation | Configuration|
= . - - " = i
5 = ¥ @ @ R ¢ £ = =M@ =
Properties Create Remave Copy Paste Select  Specificat Serial Parallel Stand By |Fractionat... | Redundan. Ungroup
| EJEMPLO.rmes - PLANTA A =m e X
5 © raaR
& |Configuracidn 1
[ =T E
O3 HT002 3
i O HT003
3 Copy 1 oFHLTOOL
®
= HLTO0s
(8 HETOL T2 Copy 1oFHLTO0L
® ~ — P -
® con ( H N H N
\g.. - o (H
[0 Impacts Configuration (==
Model
() Fractionation
© Redundancy Fractionation Equipmernt in Operation |3
Impacts
Subsystem Impact Condition
HLTOOL 100,000 | % - %
HLTO02 100,000] % -%
HLTO0S 100,000] % -%
Copy 1 of HLTOO1 100,000| % =53
- %
[ '
Bath <[] [ ] | vodel [Reports

Click “Accept”, to create the new configuration.

In this Logical-Functional Configuration:

e |f one piece of equipment fails, the production capacity is not affected (100% total

production).

e |f two pieces of equipment fail, production will be reduced by 33.33% (66.67% total
production).

e |f three pieces of equipment fail, production will be reduced by 66.67% (33.33% total
production).

e |f all pieces of equipment fail, there will be no production.
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[T Reliability And Maintainability Engineering System (CGS 6.4.0.496) o=
[I1) bisgramming  Windows Help
Diagramiming | istarical Reports | Probabilstic Reports | System | simulation | Configuration|
= J— - ~ ¥ =
5 = ¥ @ N & & = = M @ =]
Pupeties  Create  Remove Copy Paste Select  Specic... Seial  Pamallel  StandBy Fractionat. Redundan Ungraup
L= EJEMPLO.rrmes - PLANTA A L= ool )

Frazamnaminia 0
R GE W03 | Fopy 1 oFHLTOD

4 Equipments)

B

Ajustar Autodistribuir Reset Startpaint

(708, 248)

Hoth - E E Model [ Reperts

Diagram Tab: Partial Redundancy

Generate a Logical-Functional Configuration in Partial Redundancy.

The Logical-Functional Configuration in Partial Redundancy represents a system in which
more diagram nodes (equipment and/or configurations) than necessary are used in order to
fulfill the required production capacity. If the excess nodes fail, the capacity of the system is not
affected. But if more diagram nodes fail than the minimum number necessary, the system will
stop production. This can be defined as a system in series with redundancy.

Procedure

® |n the Workspace select the group of diagram nodes that will make up the Logical-
Functional Configuration in Partial Redundancy.

® Next, click the icon “Partial Redundancy” () on the Diagram toolbar, or press Ctrl + R
on the keyboard. This will create a Logical-Functional Configuration in Partial
Redundancy.

e Go to the Properties of the recently created configuration to enter the minimum
quantity of diagram nodes necessary for production (in the item MinToWork). For more
information about this, go to the item Properties in the Diagram toolbar section in this
manual.
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Characteristics

The minimum number of diagram nodes that a Logical-Functional Configuration in
Partial Redundancy must contain is 2.

By default the software sets a MinToWork of 1 to create a configuration of this kind. To
change this value, go to the window Properties of the configuration.

If the Logical-Functional Configuration in Partial Redundancy is made up of

configurations, it is not necessary for them to also be in Partial Redundancy.
e logical-Functional Configurations in Partial Redundancy cannot contain

configurations in Fractionation.

e Logical-Functional Configurations in Partial Redundancy in the Navigation Tree

appears with the symbol ®
Example

Select three equipments

[L1] Reliability And Maintainability Engineering System (CGS6.4.0.496)

Diaramming | Hitorical Reports | robabiletc Reports | Syskem | Smdatio | Confgration]

[E=SEoR )

) ¥ o @9

2 (]

S o = [0 M =3

Selsct Speckicat.. Sedsl  Pamllel  StandBy Fractionst.. Redundan Ungroup

|2/ EJEMPLO.rrmes - PLANTA A

R

5 paas

— = =5
F\ il F\' i e

b

(105, 54)

e

Hoth - E E Model [ Reperts

Then click the icon “Partial Redundancy” on the Diagram toolbar.
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[L1] Reliability And Maintainability Engincering System (CGS 6.4.0.496)

[E=8IEER s
[T} ovisgramming  Windows Help
Diagramming | ristorical Reports | Probabilstic Reports | System | Simulation | configuration|
= - = - =)
5 = & @ ® N & £ =2 = M =]
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s
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Y
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|
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] '
(412, 159)

oty > EE Model | Reports|

Ajust

= ‘Autodistribur Reset SeartPaint.

This will create a configuration in Partial Redundancy, but in this example two pieces of
equipment are necessary for production. This information must be entered in the properties of
the configuration in partial redundancy. To do this, open the properties window of the
configuration and enter the number 2 for the item MinToWork. For more information about

how to open the properties window of a configuration, go to the item Properties in the
Diagram toolbar section in this manual.

[ Relicbility And Maintainability Engineering System (CGS6.4.0.496)
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In this Logical-Functional Configuration:
* [f one piece of equipment fails, the production capacity is not affected.
e |f two pieces of equipment fail, there will be no production (since two pieces of
equipment need to be working).
e [f all of the equipment fails, clearly there will be no production.

Diagram Tab: Ungroup

Ungroup the selected configurations.
Procedure

* Inthe Workspace, select the configuration to ungroup.

e Click on the icon “Ungroup” (E]) on the Diagram toolbar, or press Shift + D on the
keyboard.

Characteristics

e Only one configuration can be ungrouped at a time.

e All types of configurations can be ungrouped.

e For configuration with fractionation, the impacts of the equipment take the standard
value again (100%).

e Ungrouping can only be done in the Diagram Space.
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Example

Select a configuration in the Diagram Space

i o =
[D) viegemming  Windows Help
Diagramming | ristorical Reports | Probabilstic Reports | System | Simulation | configuration|
= - = r"‘ -
5 = ¥ ¢ & 0 & S = » M O =
Propefies  Cieste  Remove  Copy Paste Select  Specficat Serial  Panallel  Stand 8y Fractionat. Redundan Ungioup
(=) EJEMPLO.rmes - PLANTA A = e )
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Configuracien 1
® ]
Configuracien 2 3
(S) Configuracién3 Redundandis 0
(E) Configuracion 4 T
(§) Configuracén’s

Netwatk, Partial
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<

(412, 159)

oty > EE Model | Reports|

v

Atodarb ) (e S

click the icon “Ungroup” on the Diagram toolbar.

[L1) Reliability And Maintainability Engineering System (CGS 6.4.0.496)
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Historical Reports Tab

This bar enables you to effectively determine the causes for production down time for a plant,
configuration, or piece of equipment, defining the causes as operational or maintenance
related. It also shows the productivity of a plant measured in units per hour available,
identifying periods of overuse or low rate for the process, compared to its nominal capacity.

It should be mentioned that before doing any calculations in this tab, a diagram of the system
must have been previously created in R-MES and the database must be uploaded. For
information about how to create a diagram, see the item Diagram in the Toolbar section in this
document, and to upload a database go to Database on the System toolbar.

[ Reliability And Maintainability Engineering Systen (CGS 6.4.0.496) (=R [EER ==
Hel

[0 oissimmins i =

[ | Historical Reports | prababiistic Reports | System | Simulation | Configuration|

W U 0 @ e & § O ¢ @ ¢ «

Aval Costs  Cnalysis DataCon... Fal.Mode JackKnfe  Mant.  MixMant.. N.Aaln  Pareto  Production Stafistics

Historical Reports Tab Options

Report Ic Direct ' Brief Description
Access
Availability Identifies the sources of operation down time of the
ﬁi i system and the main causes affecting the cost of the down
time through an availability report, use report, and final
use report.

Costs The report obtains indicators for indirect cost, cost of the

failure and overall cost for each of the diagram nodes.

H’p
£

Quantifies the impact of a piece of equipment on the
system (cost of the failure).

Criticality Analysis

Verification and Keeps a record of data imported to the system, which

3@

control - enables a follow-up of maintenance activities to be done,
using the work order number.
Failure Modes ~ This is for corrective maintenance activities. For each piece
@ﬁ - of equipment or component, the cause of the failure is
' included.
Jack Knife Using Jack-Knife analysis, the dispersion of equipment

and/or configurations can be obtained with respect to
their mean time to repair and failure frequency.

1

Maintenance Presents the indicators of Mean Time between Failures
(MTBF) and Mean Time to Repair (MTTR) as measures of
reliability and maintainability, respectively.

&
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' Direct  Brief Description

Access
Maintenance Mix | _ This report shows the structure of work orders carried out
‘fﬂl - on a piece of equipment, defining the percentage of

' corrective vs. planned activities.

Nelson - Aalen Follow-up of the maintenance activities carried out on a
Diagrams piece of equipment as a function of calendar time.

frequency of maintenance can be detected.

Pareto @ Equipment that is most relevant in terms of time and

Production Shows the actual production and target production by
i interval selected.
Statistics ‘wfr*” i Shows the statistical trends of the equipment and systems
ol with their respective MTBF, MTBS, MTTR, and MTTI.

Historical Reports Tab: Availability

Identifies the sources of operational down time within a process, and the main causes
impacting the cost of the failure through an availability, use and effective use report.
Availability and Use indicators are calculated in the following way: for availability indicators,
down time attributable to maintenance activities is not counted, and the total calendar time of
the period studied is used as a base. For use indicators time associated with operational
shutdowns are not counted, and as with the availability indicators calendar time of the period
studied is used as a reference. Therefore, these indicators provide a complete view of the
impact that maintenance and operational shutdowns have on the process. It is important to
consider that R-MES has logical algorithms to identify timely maintenance opportunities, which
are done habitually taking advantage of the plant’s operational or reserve shutdowns which do
not affect the plant’s unavailability but rather the utilization of the productive systems. In these
cases, it is important to not lose the record of the activities that are considered for obtaining
KPI's of the assets worked on.

Finally, the Effective Use indicator considers the time of use of the process, using the time
available to operate as a base, providing an indicator isolating the operational effectiveness of
the process studied. The analysis of the three indicators combined identifies the sources of
operation down time of the process and the main causes affecting the cost of the failure.

The ease of obtaining these indicators is an important factor of the R-MES system, since the
user only has to define the time period to be analyzed and the interval calculated (metric
period) for the system to deliver the KPI's for the whole logical-functional configuration tree
automatically. It is also possible to graph the indicators together and establish a trend analysis
of the indicator as a function of time.
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Procedure

Select the icon ”Avail."(‘u) on the Historical Reports toolbar. This will open a window
with the Structural Tree of the system. In this window are three tabs, one for
Availability, another for Use and a third for Effective Use.

Enter the start and end dates of the study in the items From and Until.

Enter the Period of calculation: How often you want the indicators to be calculated.
When you click “Calculate” the software delivers the values for Availability, Use, and
Effective Use, for each piece of equipment, configuration, and the system.

If desired, the data generated can be exported by clicking “Export.”

If desired, the data generated can be graphed by clicking “Graph”.

Characteristics

Using the option Adjust, you can arrange the data calculated in the window so that all of
them are visible to the user.

The indicators are calculated for all equipment and configurations, independently of
those selected in the Structural Tree.

When you click “Calculate” once, all the indicators are calculated (Availability, Use,
Effective Use) at the same time.

The start and end dates must be such that at least once containing the selected metric,
eg if | select as the separation metric weeks From-To dates cannot be less than seven
days.

If you are studying only one time period, only dots will be shown on the graphs.

This report also allows the calculation is performed in groups of periods or cycles defined by the

user. This option is available when you select the "Configurable" which is located in the

"Outline". You can use the administrator to configure the cycle periods.

Options to enter start and end dates for the study

To enter start and end dates for the study, in the items From and Until there are three
alternatives:

For both the start date (From) and the end date (Until), click =, and in the calendar
displayed first select the year, then the month, and lastly the day.

Another way is to type the dates in each item, in the text boxes, in the format: MONTH,
DAY, YEAR.
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e Select the month, day, or year in the text box and click the arrows = until you reach the

desired dates. You can also use the up E and down El keys on your keyboard.
If the time is not correct, it can be changed in the option General on the Configuration
toolbar. For more information about this, go to that item in this document.

Option for selecting data from the data grid

Having generated the data grid, you can perform certain actions with data generated select any
or all of them, then press the right button, a menu appears with the following options

[ et
D Hor A Ragitl |l Raports | s | S| £l
G G 0 ® a © ¢ ¢ 6 . ¢ ¢
e i el i e ofn Mk M. e e ey S
RS s - PLAMTA o
) n jan [T T L R e (==
& e LT e e — e ——
£ H o - Torriew A s | & Sb-Mil < = {1} -1
B -~ S

: &3
10,0000 00 G0 .

+ o ¥ '
5 St - & mgrue " Copy LE
§ Sl & . ¥ E
3 S i %z pe, ek . C rrd Caimd

i 1 1 L
: & -

=
AL
i 4 F
B
13
K

2

e st Sz B St

Copy: Copy the selected data.

Select Rows: Select the rows of data selected.

Select Columns: Select the columns of data selected.

Select all: Select the whole data grid.

Check all equipment: Check all equipment in the configuration that the selected nodes
belong to.

Uncheck all equipment: Uncheck all pieces of equipment in the configuration that the
selected nodes belong to.

Export: Exports the failures that generate the KPl in the selected cell.

Graph: Graph failures that generate the KPI in the selected cell.
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Options for selecting diagram nodes

To graph or export data, the diagram nodes needed must be selected. To do this, there are the
following alternatives:
e They can be selected directly in the Structural Tree in the Availability window.
e |f you want to graph or export all of the diagram nodes, select the option All in the
Availability window.
e When only groups of nodes are needed, select the option Lists in the Availability
window. The lists or groups of diagram nodes must be created previously, in the option
List Adm. on the Configuration toolbar. For more information about this, go to the item
List Adm. under the Configuration toolbar section of this document.

Selecting data must be done in the Structural Tree of each one of the three tabs.
Options to export data grid

The exportation window that opens when you click “Export”, contains the following
options:

e There is an option to export all the reports generated (Availability, Use, and Effective
Use) or only selected reports.

® |tis also possible to export all the diagram nodes or only those previously selected in the
Structural Tree.

e There is also the option to choose the format for the exported document (Excel, HTML,
CSV or XML).

Graph Options

Before clicking “Graph”, you can enter target values for the indicators in the following option
by the button “Export” in the Availability window:
e Include Targets provides the option to enter the target values for the indicators
(Availability, Use, and Effective Use) to later be graphed.
Next, select the diagram node(s) to be graphed in one of the ways mentioned previously and
click “Graph”. The options in the graph window are:
® When you select Series Manager, a window will be displayed with the distributions to
be graphed, each with the following options:
Visible: With this option, the series will be visible in the graph.
By default, the series of the indicators and the distribution of the target
values will be visible when you select the option “Graph”.
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The Linear Regression distributions of the indicators are not visible to be
graphed. Therefore, you must select the option Visible so that they appear
on the graph.
Label: This option is deactivated for this graph.
Color: Enables you to change the color of the series.
In Axis Manager, you can change the minimum and maximum values of the axes of the
graph. In Reset the values go back to the ones calculated by the software originally.
With the option Not Indexed each of the periods considered is shown on the horizontal
axis of the graph.
With the option Indexed by Name the periods are shown on the horizontal axis of the
graph numerically (1, 2, 3, 4...) and in an attached table the dates that correspond to
each number are shown. Also, in the same table the linear regressions of the indicators
are shown for each diagram node selected (displayed by their Names).
With the option Indexed by nickname the periods are shown on the graph numerically
(1,2,3,4...) on the horizontal axis, and in an attached table the dates that correspond to
each number are displayed. The same table also shows the linear regressions of the
indicators for each piece of equipment and/or configuration selected (displayed by their
Equipment Code or Nickname).
When you right-click on the graph, you have the following options:

Properties...
Save as...
Print...

ZoomIn 3

Zoom Out ¥

ALuto Range »

Properties: Enables you to change the properties of the graph, such as the color,
title, and see tags, among others.

Save as: Save the graphic in PNG format.

Print: Print the graph.

Zoom in: Gives the option to zoom in on the vertical axis.

Zoom out: Gives the option to zoom out on the vertical axis.

Automatic Range: Gives the option to revert the vertical axis back to its automatic
scale.
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e The graph can also be exported, selecting “Export” in the window of the graph. Graphs
can only be exported in Excel and HTML format.
Example

Select the icon “Availability” on the Historical Reports toolbar.
This will display the following window:

ons | robabiletc Report | Syseem | Simadation | Confgration]

LR R - I ‘

Avai Costs  CAndysis DataCon... Fall Mode  Jof| [T Auailability/Use/EffectiveUtilization )
) EJEMPLO.rmes - PLANTA A Avaiabity | Ueitzation | Effective Utization | Performance | [ESE
[ Subsystem
ERoLTIT) o @ [eanan

A5 ezt a
¥ []HTool 3
e ‘

o Cros |
¥ (& [Configoracien3

o [ rirooe

© [ ooy

$ (& [ Configuraciin 4
o3 []riroos
O3 [[]HLT009 ]

i6n

[tists [l [ Adust

Scheme Period:
@ MNermal Since Until
© Configwable June 1, 2011 [ 00:00: 00 by 1, 2011 00:00: 00
Period
Wetrics by Period : (1| Metric: [Month -

[ ncluir Targsts. Bport | [ Calaulte Flot. Close.

b

Ajustar Autodistribuir Reset Startpaint

(3, 0)

Both <[] (%] | model [Repores

In the upper left-hand side of the window displayed, the tabs for Availability, Use, Effective
Utilization and performance are located.

Next, enter the start and end dates of the study: from June 1, 2011 at 00:00 to July 1, 2011 at
00:00. To do this, select the [=l icons and select the dates.
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This study is over a total time period of 1 month, but all indicators must be calculated daily. So

in the item Period enter:
Metrics per Period: 1

Metric: Day.

Periodo

Métricas por Periodo : Métrica ;

Click “Calculate”, which will show the following results:

[11] Availability/Use/EffectiveUtilization. ==
Availabilty | utlizatien | Effective Uiization | Performance
Subsystem Tendency  Accumulated[A... 01-06-2011-02-06-2011  02-06-2011-03-06-2011  03-06-2011-04-06-2011  04-06-2011-05-06-2011  05-06-2011-06-06-2011  06-06-2011 - 07-06-2011
¢ (D) [IPLANTAA 48,182%| 92,444%| 85,660%] 48,849%] 64,781%] 38,232%] 57,115%| ~
4 (© [ Configuracién 1 56,642%) 97,471%) 7,289%) 86,940%) 64,341%] 88,554%] 57,115%|
¥ [HTo0L 85,708%)| 97,471%] 97,289%] 100,000%] 87,008%)| 89,162%| 80,364%)
T [HLT002 86,059%] 100,000%] 100,000%] 89,300%] 77,333%)| 99,392%)| 79,289%|
T [HLT003 71,171%] 100,000%] 100,000%] 97,640%] 100,000%] 100,000%] 70,887%)
4 (9 [ Configuracién2 92,452%) 7,202%| 100,000% 95,527%) 100,000% 63,561%] 96 ,568%,
O []HLT004 72,398%] 84,644%] 89,094%] 97,440%] 14,763%] 0,000%] 5,599%)| =
T [HLT008 81,719%] 90,002%] 99,090%] 92,921%] 100,000%] 63,561%| 98,568%)
$ (3 [ Configuraciéns 2,964%] 2,796%) 95,348%) 59,767%) 100,000% 96,822%] 97,962%)
T []HLT008 93,001%] 82,796%]| 98,348%] 59,767%] 100,000%] 96,822%| 97,982%|
OF [|AT007 1,725%] 37,781%) 13,597% 0,000%, 0,000%) 0,000%) 0,000%,
3P [ | Configuracién4 85,576%) 52,558%) 50,795%) 53,325%) 100,000% 68, 156%] 58,774%| |
oF []ALT008 &0, 146%) 70,236%) 52,753%) 54,457%) 100,000% 100,000% 95,086%)
OF [|rT008 67,386%) 100,000% 50,148%) 52,953%) 100,000% 57,541%] 100,000%
& (® [ Configuraciéens 100,000%) 100,000% 100,000% 100,000% 100,000% 100,000% 100,000%
¥ [[ALT0I0 76,700%) 33,333%) 0,000%] 0,000%) 0,000%) 60,8437%] 100,000% ~
Rl n '
[Jtists [T A1 [ Adjust
Scheme Periods
® Normal Since Unil
@ Configurable June 1, 2011 [+ 00:00: 00 July 1, 20111 00:00: 00
period
Metrics by Period : |1 | Metric : Day -
[ Inclir Targets Export ] [ Caaiate } [ Plot ] [ Close

In the results above, the Trend column shows the behavior of all the indicators for every day of

the study.

The column Accumulated provides the value of the indicator for the entire period of study (one
month), and the columns to the right of it show the daily values of the indicators. Due to space
constraints, only the first 5 days of the study are shown.

Next click “Export” to export the data grid, which will open the following window:
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E Export @

Reports

Ava

[] Only selected subsystems
Utilization [] Only selected subsystems
Effective Utiization [] Only selected subsystems

Failure Cost Performance [ ©nly selected subsystems

I All I l None

Format
@ Excel On separate sheets
) HTML
= Cav

o) ML

The indicators for each diagram node have to be exported, so the button All must be cliked and
the option Only Selected Subsystems must not be checked. Also, choose the Format Excel.
Next, click “Export”, which will open the window Save and in it:

Type the file name and Click “Save”:

E Save @

Save jn: [ . caso de prusba - D
D= ’@ ejemplo
e b B ejemplo2

Elementos @_] listaequipos
recientes

Escritorio

E
Mis
documentos

A

—

Equipa

-,
m File name: ejemplo Save
Red s r 1
= Fiies of type:  [Excel File (*.xIs) =

The following message confirms that the file was exported correctly.

6 1 ' m E 5W
C G S REUABLIY & MAINTENANCE ENGINEERING SYSTEM

Copyright © 2012, by CGS SA



Reliability & Maintainability Engineering System User Manual

-

Information @

l:o:l File exported successfully.

Graphing the Avadilability and Use indicators for the piece of equipment HLTOO1 daily is also
required. To do this, take the following steps:

Select the option Include Targets (located in the lower part of the Availability window), which

will open the following window:

P "

| £ Targets @

Targets
Availability 1]
Ikilizakion ]

Effective Utilization |0

Cerrar

Select the Availability and Use indicators and enter the respective values 70% and 55%.

[£:| Targets @

e

Targets
| Ao ailability 70
| Utilization 55

Effective Utilization 0

Cerrar

Click “Close”.
Next, select the piece of equipment HLTOO01 in the Availability and Use tabs:

Click “Graph” in the Availability window, which will generate the following graph:
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[11] Availability/Use/EffectiveUtilization (23]
Availability/Utilization Indexed by Name
Reliability & Maintenance Engineering System Mame Linear Regres
HLTOOL (A) f = -0,002* x
oawe HLTO0L () \ 5
95.0%
30.0%
85.0%
80.0%
75.0%
= T0.0%
=
g es0%
® 80.0%
u
5 s50%
P 50.0%
% 45.0% Periods
T A0.0% .
2 oo Period Value
30.0% Per!od 1 01-06-2011 - 02
25.0% Perfud 2 04-06-:011 - 03
B Feriod 3 na-ﬂs-iml 04
s Period 4 04-06-2011 - 05|
S Period 5 05-06-2011 - 0|
Period & 06-06-2011 - 07|
5.0%
i Period 7 07-06-2011 - 0§
’ 12 3 4 58 7 8 9 10111213 14 15 18 17 18 19 20 21 22 23 24 25 26 27 28 25 30 Period 8 08-06-2011 - 09
Period 9 09-06-2011 - 10|
Periods
Period 10 10-06-2011 - 11
— Target Availability (70,0%) —— HLTOO1{A] — Target Utilization (55,0%) HLTDD1[L1]‘ Period 11 11-06-2011 - 12|
2 Parind 12 12-NA-2N11 - 173
[ Eeries Manageri  [] Axis Manager il = .

() Mot Indexed (@) Indexed by Name

~ Indexed by Nickname

The option selected to view this graph is Indexed by Name: To the right of the graph is the
table with the linear regression for each indicator for the piece of equipment HLTOO01 (this is its

name) and in Periods the dates of the periods considered are shown.

In the graph you can see that the majority of the time the indicators were above the targets.

To export the graph click “Export”, which will open the following window:

CGS

E Export

Plats

v ailability [Ukliz akior

[ all ] [ Maone

Format

i@ Excel [7] On separate sheets
(7 Heral

Expork ] [

Close
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Select the option Availability, Excel and click “Export”, which will open the window Save and in
it:

Type the file name: Availability and Use Indicators Graph for HLT001.

Click “Save”.

mE =
Save jn: [ . caso de prusba - D
D=z B ejemplo
e b B ejemploxs
Elementas B ejemplo2
TEINES & Jistaequipos
Escritorio
E
Mis
documentos
Equipa
m File name: ejemplo-grafico Save
fed Fiies of type:  [Excel File (*.xIs) =

The following message confirms that the file was exported correctly:

Information @

I File exported successfully.

Historical Reports Tab: Costs

This report presents indicators for direct cost of maintenance, the cost of the failure and the
overall cost for each configuration node.

Procedure

e Go to the system Properties and enter the Annual Billing of the plant and the Variable
Cost Impact. With this information the software can calculate the variable Cost of the

Failure.
For more information about the system’s properties, go to the item Properties in the
Diagram toolbar section in this document.
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Select the icon “Costs” (W) on the Historical Reports toolbar. This will open a window
with a Structural Tree of the system.

Enter the start and end dates of the study in the items From and Until.

Click “Calculate”, to generate the report.

If desired, the data generated can be exported by clicking “Export”.

If desired, the data generated can be graphed by clicking “Graph”.

Characteristics

The indicators are calculated for all equipment and configurations, independently of
those selected in the Structural Tree.

The start date and end date must be different, and for the calculation to be correct,
both must be within the dates that comprise the database in use.

Options for entering start and end dates for the study

To enter start and end dates for the study, in the items From and Until there are three options:

For both the start date (From) and the end date (Until), click the button =, and in the
calendar displayed first select the year, then the month, and lastly the day.

Another way is to type the dates for each item in the text boxes, in the format: MONTH,
DAY, YEAR.

Select the month, day, or year in the text box and click the arrows +1 until you reach

the desired dates. You can also use the up and down keys on your keyboard.

If the time is not correct, it can be changed in the option General on the Configuration toolbar.

For more information go to that item in this document.

Options to select diagram nodes

To graph or export data, you must select the diagram nodes that you need. To do this there are

the following options:

Select them directly in the Structural Tree in the Costs window.

If you want to graph or export all of the diagram nodes, select the option All in the Costs
window.

When you only need a certain groups of nodes, select the option Lists in the Costs
window. The lists or groups of diagram nodes must have been created previously, in the
option List Adm. on the Configuration toolbar. For more information about this, go to
the item List Adm. in the Configuration toolbar section.
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Options to export data grid

The exportation window that opens when you click “Export” in the Costs window contains the
following options:
e The option to export all failure nodes, or only those selected previously in the Structural
Tree.
e There is also the option to choose the format of the exported document (Excel, HTML,
CSV or XML).

Graph Options

In the graph window that opens when you click “Graph”, there are the following options:

® |n Axis Manager, you can change the minimum and maximum values of the graph’s
axes. In Reset the values return to the ones calculated by the software.

e With the option Default on the horizontal axis of the graph the names of the selected
pieces of equipment are shown.

e With the option Index, on the horizontal axis of the graph numerical indexes (1,2,3,4...)
are shown, and in an attached table each index is associated with the name of the
diagram node that it represents.
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Go to the Properties window of the system and enter an Annual Billing of $400,000,000 and a
Variable Cost Impact of 12%:

E Properties

==

System Properties
Descriptive Name
Nickname
Variable Cost Impact
annual Biling
Mominal Capacity
Utilities

View Failures
Exportar_Lista
Export Detentions
View Deadlines

Equipment Codes

Data Source

PLANTA A Node:
PLANTA & Current Repository
12,00 % Create from CSV
400.000.000,00 | [$] Repositaries
200,00 | [ |unidades 1 By hour SAP
TBF

View Failures

Export Equipment Lisk

View Deadlines

)
J
Expott: Plank Detentions ]
J
)

Resolve code conflicts

PLANTA A

Repositorio_0

Repositario_0

)

Use

Estimate

][ viewfEdit |

Graph not available for configurations

Clase

Next, click the icon “Costs” on the Historical Reports toolbar, which will open the following

window:

CGS

67

Copyright © 2012, by CGS SA

REUABLIY & MAINTENANCE ENGINEERING SYSTEM

™



Reliability & Maintainability Engineering System User Manual

[L1] Refiability And Maintsinability Engineering System (CGS6.4.0.496)

[ ] [Probabilstic Reports | System | Simulation | Configuration|

@ U 9 © a © € @ ¢ a ¢ «
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— ” Coleviate: Plot Close.

Enter the start and end dates of the study: from June 1, 2011 at 00:00 to July 1, 2011 at 00:00.
To do that, select the

icons and select the dates.

Then click “Calculate” to generate the data grid:

[11) Historical Cost Report
Subsystem Failure Cost[§] Global Costs($] Availabilty{%] Total TI[1/h] Corrective TI[1/h]
9 (D) [IPLANTAA 14,991,467,569 1,200.707,580 16.192.195,149 48,182%
§ (@[] Configuracién 1 8.988.339,390) 217,752,460 6,642%]
o [rmol &5,706%
OF [ |rTooz 86,059%
OF [[]HT003 71,171%
§ (& [ configuracién 2 92,482%]
O [H.To04 72,398%,
3 [[|HTo0s 65,763,847 81,715%
§ (&) [ Configuracién 3 405.962,669) 52,984%,
¥ [[]HLT006 26,708,439 3,001%
O []H.T007 379.254,220) 1,725%]|
§ (® [ Configuracién 4 123.904, 248 85,576%]
T3 [|HTo0s 75.766,097] 80, 146%
OF [ |rTo0s 45.133_@{ 67,386%
5 ® [ Corfiguraciéns 277,991,572 100,000%]
O [THT010 88,914,602 76,700%,
§ (D) [ ] Configuraciéns.1 57,307%]
O [[[HLTOLL 64,178%]
O [ A0z 67,386% 0,04861] X
O [HLT013 100,000%] 0,00000] 0,00000}
[ tists [ Al
Since Ukl
June 1, 2011 15 00: 00 : 00 July 1, 2011 | 00:00: 00
epot | [ Caeliste ][ por [ cese
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The grid must be exported and the data from equipment HLT001, HLT002 and HLT003 must be
graphed, so first you need to select those pieces of equipment in the Structural Tree and then
click “Export” in the Costs window:

[I1] Historical Cost Report ==l
Subsystem Failure Cost[§] Maintainabilty Cost[$] Global Costs($] Availabilty{%] Total TI[1/h] Corrective TI[1/h]
9 (D) [IPLANTAA 14,991,487,569) 1,200.707,580 16.192.195,149 48,182% 0,09027] 0,07083]
§ (@[] Configuracién 1 ,988.339,390 217,752,460 9.206.091,851] 56,642%] 0,077 0,06666|
[= RGN 251532,857 05.575,303] 5,708 00518 0.0%61
[=) T00Z 2.195.895,538 2.245.094,341] 86,059% 0,04583 0,04166)
¥ [7]HT003 +541.110,953 651,122,205 71,171% 0,04722 0,03611]
$ (B [ Configuracién 2 1,558.536,020 1.733.632,650 92,482% 0,09583 0,03611]
OF [[]HT004 937,574,854 1,042.907,637 72,395% 0,0541] 0,05138
OF (| HTo0s 620,961,166 650.725,013 81,715% 0,05833] 0,03588)
(8 [Corfiguracén3 1.454.458,1%8 1.860.420,865 52,3547 0,044 0,04027]
¥ [[]HLT006 96,687,094 26,708,439 123,395,543 93,001% umﬁ{ 0,03888]
¥ [C]HT007 1.357.771,102 379.254,220 1.737.025,32) 1,725% 0,00694]
§ (® [ Configuracién 4 2,990.153,962| 123.904, 248 3.114.058,210) 85,576%] X
¥ []rToos 1.028.547,214 75.766,097] 1104713311 80, 146%
OF [ |rTo0s 1.961.206,747 48138 E{ 2.003.344,556] 67,386%
5 ® [ Corfiguraciéns 0,000 277,991,572 277,991,572 100,000%]
¥ [Hrei0 0,000, 88.914,602 68.914,602] 76,700%] 0,01944
§ (D) [ ] Configuraciéns.1 0,000 185.078,970) 185.076,70] 57,307%] 0,07083] 0,05972|
[=NREA 0,000 140.838 813 140.838,819 64, 175% 0,05418| 0,04861]
O [ A0z 0,000 48.138, 151, 48.138,151] 67,386% 0,04861] 0,03888)
O [JHro13 0,000] 0,000] 0,000] 100,000%| 0,00000] 0,00000]
[tists [JA&I [7] Adiust
Since Ukl
June 1, 2011 1£{[E) 00:00:00 July 1, 2011 | 00:00: 00
Bpot | [ cdte || por [ ces

This will open the exportation window, where you must select the option “Historical Costs”,
Only Selected Subsystems, and Excel.

E Export @

Reports

Histaric Costs

[ All ] [ Nong

Format

(@) Excel On szparate sheets
71 HTML
@) Csv

@

Clicking “Export” opens the Save window, and in it:
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Click “Save”:
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ESwe

Save in:

I
e
Elementas
recientes

Escritorio

5
Mis
documentos

u&

Equipa

Red

. caso de prusba

2] sjzmplo-grafico
B ejemplo

E_] ejemplo.xls

B ejemplo2

B Jistaequipos

Filz name: ejemplo-costo

Files of type: | Excel File (*.ls)

Save
Cancel

The following message confirms that the file was exported correctly:

CGS
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To graph the equipment previously mentioned, go to the Costs window and click “Graph” (the
equipment was already selected previously in the Structural Tree) which will generate the
following graph:

(1] Availability Failure Cost Graph (23]
Availability - Failure Cost
Reliability & Maintenance Engineering System
4,750,000
4,500,000 & 2. B6.0%
4,250,000 85.0%
4,000,000 84.0%
3,750,000 83.0%
3,500,000
B2.0%
3,250,000
. 3,000,000 81.0%
&
w 2,750,000 B0.0% ¥
E o,
1 2 500,000 79.0% @
E+ g
5 250,000 18.0% 2
% 2,000,000 =2
g 77.0% =
1,750,000
76.0%
1,500,000
1,250,000 Fa0%
1,000,000 T4.0%
750,000 73.0%
500,000 72 0%
250,000 - ——
gl BN 4 W __ 4 |
) ~
& &
R B B
Systems
+  Availability Cost of Absence
@ Default () Indexes Export Close

The graph shows that the piece of equipment HLTO03 has the highest failure cost of the three
pieces of equipment studied and the lowest availability.

To export the graph click “Export” in the window of the graph, which will open the window
Save and in it:

Type the file name: Configuration 1 Equipment Historical Costs Graph.

Choose the type of exported file: Excel.

Click “Save”.
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E Save @

Save jn: . caso de prusba - D

D=z B ejemplo-casto
";3* @_] ejemplo-grafico
Elementos B ejemplo
recientes @ ejemplo.xds
B ejemplo2

! & Jistaequipos

Escritorio

E
Mis
documentos

1A
Equipa
‘*k File name: E]emplo-costo-graflco|
Red < r 1
= Fiies of type:  [Excel File (*.xIs) =

The following message confirms that the file was exported correctly:

[ "

Information @

File exported successfully,

Historical Reports Tab: Criticality Analysis- Unavailability vs. Consequence

The purpose of analyzing critical diagram nodes based on unavailability/consequence is to
guantify the impact a piece of equipment has on the system (cost of the failure), taking away
two components from it: the time that the piece of equipment was out of service (its
unavailability) and its effect on the system’s shutdowns (consequence). This enables the effects
on the system particular to the piece of equipment and its logical-functional configuration in a

system to be separated.
Procedure

® Go to Properties of the system and enter the Annual Billing of the plant and the
Variable Cost Impact. With this data, the software can calculate the Cost of the Failure
variable. For more information on the system’s properties, go to the item Properties in
the Diagram toolbar section in this document.
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Select the icon “Criticality Analysis” ('1:1) on the Historical Reports toolbar. Doing this
will open a window containing a Structural Tree of the system.

Enter the start and end dates of the study in the items From and Until.

When you click “Calculate” the Unavailability, Consequence, Incidence, Cost of the
Failure, Cost of Repair, and Total Cost are calculated for each piece of equipment,
configuration and the system.

If desired, you can export all of the data generated by clicking “Export”.

If desired, you can graph all of the data generated. By clicking “Graph” only the data
corresponding to the Unavailability/Consequence report will be graphed.

Characteristics

The Adjust option enables you to adjust the data calculated in the window so that all of
it is visible.

The indicators are calculated for all equipment, independently of those selected in the
Structural Tree.

The start and end dates must be different, and for the calculation to be correct both
must be within the dates that comprise the database in use.

Options to enter start and end dates of the study

To enter start and end dates for the study into items From and Until, there are the following

three alternatives:

For both the start date (From) and the end date (Until), click the button =, and on the
calendar that is displayed first select the year, then the month, and finally the day.
Another way is to type the dates for each item in the text boxes, in the format: MONTH,
DAY, YEAR.

Select the month, day, or year in the text box and click the arrows > until you reach

the desired dates. You can also use the up and down keys on your keyboard.

If the time is not correct, you can change it in the option General on the Configuration toolbar.

For more information about this, go to that item in this document.

Options for selecting diagram nodes

To graph or export data, the diagram nodes needed must be selected. To do this there are the

following options:

Select them directly in the Structural Tree in the window Criticality Analysis.
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If you want to graph or export all of the diagram nodes, select the option All in the
Criticality Analysis window.

When only groups of nodes are needed, select the option Lists in the Criticality Analysis
window. The lists of groups of diagram nodes must have been previously created, in the
action List Adm. on the Configuration toolbar. For more information about this, go to
the item List Adm. in the Configuration toolbar section in this document.

Options to export data grid

The window that opens when you click “Export” in the Criticality Analysis window contains the

following options:

You can export all diagram nodes or just those selected previously in the Structural
Tree.

There is also the option to choose the format of the exported document (Excel, HTML,
CSV or XML).

Graph Options

First select the diagram node(s) to be graphed in one of the formats mentioned above and then

click “Graph”. The options in the graph window are:

When you select Series Manager, a window will be displayed in which the Isocriticality
distributions are located, and for each one there are the following options:
Visible: When selected, the distribution becomes visible on the graph.
By default all Isocriticality distributions are visible when you click “Graph”.
Label: This option enables the value of the Isocriticality distribution to be shown
on the graph.
To select the labels of all the distributions at once, click on the word
“Label”.
Color: Enables you to change the color of the Isocriticality distribution.
In Axis Manager you can change the minimum and maximum values of the axes of the
graph. In Reset the values of the axes go back to the ones calculated by the software.
Under the graph, a summary table shows values of each variable for each diagram node.
Also, the last columns correspond to:
Visible: When you select this option, the configuration node becomes visible in
the graph’s key.
By default, all configuration nodes selected in the Structural Tree will be
visible in the graph’s key when you click “Graph”.
Label: This option enables the selected diagram node to be shown on the graph.

7 ' m E 5W
REUABLIY & MAINTENANCE ENGINEERING SYSTEM

Copyright © 2012, by CGS SA

CGS



Reliability & Maintainability Engineering System User Manual

By default, all diagram nodes selected in the Structural Tree will be visible
on the graph when you click “Graph”.

The item Organize by has the following options:

Nickname: Shows all diagram nodes with their nicknames in the graph and the key.
Name: Shows the diagram nodes with their names in the graph and the key.

These two options are mutually exclusive.

Use Images: Uses colored circles to identify the diagram nodes on the graph. If you want

the circle to be accompanied by the name or nickname of the diagram node, choose

“Label” in the summary table and one of the Organize by options.

Hours: Calculates the Isocriticality distributions based on Incidence.

Cost: Calculates the Isocriticality distributions based on the costs of the failure.

The options Time and Cost are mutually exclusive. To see the values (in hours or cost) of all
the Isocriticality distributions, go to Series Manager and in the window that is displayed

select all of the Labels.

When you right-click on the graph, you will have the following options:

Properties...
Sawve as...
Print...

ZoomIn 3

Zoom Out  »

Auto Range »

Properties: Enables you to change the properties of the graph, such as the color,
title, and see tags, among others.
Save as: Save the graph in PNG format.
Print: Prints the graph.
Zoom in: Gives the option to zoom in on both axes, or just the horizontal or vertical
one.
Zoom out: Gives the option to zoom out on both axes, or just the horizontal or
vertical one.
Auto Range: Gives the option to revert back to the automatic scale for both axes, or
just the horizontal or vertical axis one.
The graph can also be exported by clicking “Export” in the window of the graph. It can
only be exported in Excel or HTML format.

Example
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Go to the Properties window of the system and enter an Annual Billing of $400,000,000 and a
Variable Cost Impact of 12%.

[ ropertis &
System Properties Data Source
Descriptive Mame PLAMTA A| Mode: PLANTA A
Nickname PLAMTA A Current Repository  Repositorio_0
Variable Cost Impact 12,00 % Create from CSV

Expartar_Lista
Expaort Detentions
View Deadlines

Equipment Codes

Export Equipment List

Export Plant Detentions

View Deadlines

Resolve code corflicts

Graph not available For configurations

annual Billing 400.000.000,00 [$] Repositaries _Rapositorm_o - Use
MNominal Capacity 200,00 [ |unidades ] By hour SAP Estimate ] [ View/Edit ]
Utilities TEF

View Failures View Failures

[L1] Refiability And Maintainability Engineering System (CGS 6.4.0.496)

| Probabilstic Rey

orts | System | Simuiation | Configuration|

(=N CH =3

G| 6 €

Costs | C.Analysis | Data C|

G

Avail

|/ EJEMPLO.rmes - PLANTA A&

(B) Configuracion 2
(8) Configuracién 3
(B) configuracién 4
(8) Confiquraéns

Both

] (i) o

[0 Critical Analysis

=

Subsystem

o @ [lruanian

Unavailabiity [%]

Consequence [%]

Incidence [hrs] Cost of Absence [$]  Environmental saf...  ESCFactor

Risk Value [5]

Average cost of in...

Total Cost [$]

§ @) [ Configuracén 1

T [JHLT00L

[=RREE

O [C]HLT003

§ (® [ Configuracion 2

o [ oot

o [Jrutoos

T (&[] Configuracién3

o [Jroos

[=RNG

§ ® [ Configuracion 4

 [rLToos

O [(]HLT009

5 ® [ Confiquraciéns

[= RGN

§ @ || configuacins.i

T (i

O []HT012

[=RRLACE

[usts Al [7]adust
Parmeters
Since. Until
June 1, 2011 [ 00:00: 00 Juy 1, 2011 00:00: 00
[[] Utize Corrective Unavaiiabiity
<Blogues Criticos> Environmental Safety Main Report
Blacks [1, 13]: 5 Report Modas Falla Repart Calculate Plot B
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Then select the icon “Criticality Analysis” on the Historical Reports toolbar, which will open the
following window:

™



Enter the start and end dates of the study: from June 1, 2011 at 00:00 to July 1, 2011 at 00:00.

Reliability & Maintainability Engineering System User Manual

To do that, select the [@] icons and select the dates.

Next, in the Criticality Analysis window click “Calculate” to generate the following data grid:

[ Critical Analysis ===

Subsystem Unavailsbilty [%] ~ Consequence[%]  Incidence [frs] Cost of Absence [§]  Envirormentalsaf... ESCFackar Risk Value [§] Average cost of in... Toksl Cost [4]
7 (D) [C]PLANTAA 51,617% 100,000% 373,083 14.991,487,569] 0,000 0,000 14,991,487, 569 0,000 14.991 487,569
§ @ [ Configuracién 1 43,357% 71,654%] 223,687 6,988,338, 390 4,000) 0,000 5.968.339,390 0,00 5.988.335,390
O3 [/ALToot 14,291%) 54,4477 56,027] 2.251.332,897 0,000) 0,000 2.751.332,597] 426 11_2‘ 2.251.758,010
O3 [ |HTo02 13,940%) 54,347%) 54,647 2.195.895,538 0,000 0,000 2.195.895,538 415,615 2.196.311, 154
¥ [|HT003 26,628% 54,4477 113,011 4.541.110,953 0,000 0,000 541,110,953 694,400 4.542,005,353
4 (® [ Configuracién 2 7,517% 71,654% 36,766 1,556.536,020 4,000 0,000 1,556.536,020) 0,000 1.556.536,020
O3 []HToo+ 27,601% 11,740%, 23,332 937,574,854 4,000) 0,000 557,574,854 529,351 936,404,246
O3 [ AToos 18, 280%) 11,740% 15,353] 620,961, 166 0,000 0,000 520,961,166 504,688 621,465,854
§ (8 [ Configuracion 3 7,015% 71,6547 36,196 1.454.456,196 0,000 0,000 1,454,458, 198 0,000 1454 456,196,
3 []HLT00s 6,998% 4.775% 2,408| 96,667,094 0,000 0,000 96,687,094 194,952 96,862,045
OF []HTo07 98,274% 4.775% 33,789) 1.357.771,102 4,000) 0,000 1.357.771,102 42,135,357 1.399.910,460)
§ (&) [ Configuracion 4 14,423%) 71,654%) 74,414 2,990,153, 962 4,000 0,000 2,590,153, 962 0,000 2,990,153, 962
O3 [|HLToos 19,853%) 17,913%) 25,608 1.028.947,214 0,000 0,000 1,028.947,214] 561,230 1.029.508,445,
O3 [|rToos 12,613%) 53,741% 48,807 1.961.206,747 0,000 0,000 1,961,206,747] 365,105 1.961,591,852
4 (® [ Configuraciéns 0,000% 0,000% 4,000 0,000 4,000 0,000 4,000 0,000 0,000
¥ [C]HT010 23,300% 0,000% 4,000) 0,000 4,000) 0,000 4,000) 1,033,890 1,033,890
4 () [ Configuracion 5.1 42,692% 0,000% 0,000 0,000 0,000 0,000 0,000 0,000 0,000
OF [|HT01L 35,821% 0,000% 0,000 0,000 0,000 0,000 0,000 1,155,236 1,155,236
OF [|Hio12 12,613%) 0,000% 0,000 0,000 0,000 0,000 0,000 365,105 365,105
OF []HT013 0,000% 0,000% 4,000 0,000 4,000 0,000 4,000 0,000 0,000

[Fltists [ Al Adjust
Parmeters
Since Until
3une 1, 2011 (@) 00:00:00 auy 1, 201113 00:00:00
[ utilize Carrective Unavailabiity
<Blogues Criticos> Environmental Safety Main Report
Blocks [1, 13]: 5/ [ Repot | [ ModosFalla | [ Costs | [ Report " Caletiate Export | [ Pt ][ Close

Click “Export” in the Criticality Analysis window to open the exportation window, and in it
select the option “Criticality Analysis”. The option “Only selected subsystems” must not be
checked so that the data for all the diagram nodes will be exported. Also choose the option
“Excel” and click “Export”:

E Export

Reports

[] ©nly selected subsystems

All ] [ None
Format
(@) Excel On szparate sheets
1 HTML
%) CSV
) ML
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This will open the Save window and in it type the file name: Criticality Analysis- Unavailability

vs. Consequence, and then click “Save”:

mE =
Save jn: [ . caso de prusba - D
D=z B ejemplo-costo-grafico
"534 @_] ejemplo-costo
Elementos B ejemplo-grafico
recientes @ gjempla
B ejemploxds
W 3
Escritario ] listaequipos
E
Mis
documentos
1A
Equipa
‘*k File name: criticidad
Red - LT - 2
Files of type: | Excel File (*,xls) -

The following message confirms that the file was exported correctly:

-

Information @

File exported successfully.

It is also necessary to graph the equipment in configurations 2 and 4, so to do this select them
in the Structural Tree in the Criticality Analysis window and then click “Graph”:
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[ Critical Analysis =
Subsystem Unavailabiity [%]  Consequence[9%]  Incidence [hrs] Cost of Absence [§]  Environmental saf... ESC Factor Risk Value [§] Average cost of in... Total Cost [$]

? ® D PLANTA A 51,817%| 100,000%| 373,083 14.991.487, 559‘ U.UU_U| 0,000| 14.991.487,569)| 0, UUU‘ 14.991.487,569)

+ @ D Configuracion 1 43,357%| 71,654%)| 223,687 E.‘!EB.SEQ‘EQD‘ 0,000| 0,000| 8.988.339,390 U‘UUD‘ 8.988.339, 390

[ ) D HLTO001 14,291 %| 54,447%| 56,027| 2.251.332,897| 0,000| 0,000| 2.251.332,897] 425_‘“‘2‘ 2.251.759,010)

13,940%)| 54,447%, 54,647| 2.195.895,538 0,000| 0,000 2.195.895,538| 415,615 2.196.311, 154

28, 828%)| 54,447%, 113,011 4.541.110,953) 0,000| 0,000 4.541.110,953| 594,400 4.542.005,353|

7,517%| 71,654%)| 38, 785| 558.536,020) 0,000| 0,000| 1.558.536,020| 0,000| 1.558.536,020)

27,601%| 11,740%, 23,332 937.574,854] 0,000| 0,000| 931574.354' 829,391 938,404,248

[ ) 18,280%; 11,740%, 15,453 620.961, 166| 0,000| 0,000| 6520.961, 166| 504,688 621,465,854

# @ [ Configuracién 3 7,015%; 71,654%, 36,196| 1.454.458, 19¢| 0,000| 0,000 1.454.458,196| 0,000 1.454.458, 196

¥ []HLTo06 6,998%, 4,775%, 2,406| 96,687,094 0,000| 0,000 96.687,094| 194‘95‘ 96,882,046

[} D HLTO007 98,274%| 4,775%| 33,789 1.357.771,102) 0,000| 0,000| 42.139, 357‘ 1.399.910,460)

¢ (B [ Configuracion 4 14,423%) 71,654% 74,414 2.990.153,362 0,000 0,000 0,000] 2,930,153, 362

[ ) 19,853%| 17,913% 25.60&' 1.028.947,214 0,000| 0,000| 1.028.947,214| 551423‘2‘ 1.029.508, 445

[=] 12,613%) 53,741%, 48,807| 1.961.206,747| 0,000| 0,000 1.961.206,747| 385,109 1.961 ‘591_&5‘

L] ® [ Configuracién 5 0,000%; 0,000%, 0,000| 0,000 0,000| 0,000 0,000| 0,000 0,000}

[=] DHLTUIU 23,300%| 0,000%| 0,000| 0,000 0,000| 0,000 0,000| 1.033,890| 1.033,890)

+ ® DCUHf\guratlénS.l 42,692%| 0,000%| 0,000| 0,000 0,000| 0,000| 0,000| 0,000| 0,000

F DHLTUII 35,821%| 0,000%| 0,000| 0,000 0,000| 0,000| 0,000| 1.155,236| 1.155,236)

F []HT012 12,613%) 0,000%, 0,000| 0,000 0,000| 0,000 0,000| SSS‘IE‘ 385, 105

F []HT013 0,000%j 0,000%, 0,000| 0,000 0,000| 0,000 0,000| 0‘000‘ 0,000}

[Lists  []al Adjust

Parmeters
Since Until
June 1, 20115 00:00: 00 July 1, 2011 F 00: 00 : 00
[] Utiize Corrective Unavalability
<Blogues Criticos > Environmental Safety Main Report
Blocks [1, 13]: 5:2) [ Repot | [ ModosFalla | [ costs | [ Report | [ Colelate | [ Export | [ Plot [ Glose
This will generate the following graph:
[[1] Bidimensional Critical Analysis e
Unavailability vs. Consequence
Reliability & Maintenance Engineering System
£0.0%
5.0 HLTOOS
50.0%
45.0%
I 40.0%
£
5
7 35.0%
@
n
2
8 s0.0%
L . SR
20.0%
— HLTODA
15.0% e =
~ HLTODS T ———— HLTOD4
10.0% S =
125% 15.0% 17.5% 20.0% 22.5% 25.0% 27.5% 30.0%
Unawailability
‘ HLTOO04 HLTOO05 HLTOO HLTOOS ‘
[ lf: =it [7] Axis Manager
(Click on the equipments to see a summary of its events)
Subsystem Unavailability [%] Consequence [3] Incidence [hrs] Cost of Absenc... Visible Label
HLTOO4 27,60%)| 11,74%| 23,33 937.574,85] i Fi
HLTO0S 18,25%)| 11,74%] 15,45 620,961, 16) v v
HLTODZ 19,85%) 17,91%)| 25,60| 1.028.947,21, [l ¥
HLTOD9 12,61%) 53,74%]| 48,80| 1.961.206,74 [l El
Sortby: () Nidname @ Name [] Us= images
@ Hours Cost [§]
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Choose the graph options Name, Use Images, and then click the word Label so that the graph
looks like this:

[[1] Bidimensional Critical Analysis e
Unavailability vs. Consequence
Reliability & Maintenance Engineering System
£0.0% ] 2
e — ! \
50.0% =
45.0%
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n
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8 s0.0%
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20.0%
HLTODA
15.0%
—— HLTOOS HufiDo4
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Unawailability
‘ @ HLTO04 HLTOO05 HLTOOE @ HLTOOQ‘
[ Series Manager || Axis Manager
(Click on the equipments to see a summary of its events)
Subsystem Unavailability [%] Consequence [3] Incidence [hrs] Cost of Absenc... Visible Label
HLTOO4 27,60%)| 11,74%| 23,33 937.574,85 Z Z
HLTOOS 18,28%)| 11,74%| 15,45 620.961,16 V| v
HLTO0Z 19,85%) 17,91%)| 25,60] 1.028.947,21, V] [l
HLT009
Sortby: () Nicdmame @) Name Use images
@Hors O Cot [4]

The piece of equipment located in the highest Iso-Cost lines is the most critical of the group,
which in this case is HLTO09

To export the graph click “Export” in the graph window, which will open the Save window, and
init:

Write the file name: Iso-Cost of the Equipment in Configurations 2 and 4 Graph.

Choose the exported file type: Excel.

Click “Save”.
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mE =
Save jn: [ . caso de prusba - D
D=z B ejemplo-costo-grafico
"hﬁb @_] ejemplo-costo
Elementos B ejemplo-grafico
recientes @ gjempla
B ejemploxds
W 3
Escritario ] listaequipos
E
Mis
documentos
1A
Equipa
‘*k File name: crit-grafico|
Bed Fiies of type:  [Excel File (*.xIs) =

The following message confirms that the file was exported correctly:

[ "

Information @

File exported successfully,

Historical Reports Tab: Criticality Analysis- Analysis of Environmental Safety

In this analysis, two factors are incorporated for the criticality analysis. First is the impact of the
failure of a piece of equipment on the environment or safety of the plant, and second is the
cost to repair the failure.

It is necessary to mention that to measure the impact the failure of a diagram node has on the
environment or safety of the plant, there must be an environmental safety cost (ESC) or an ESC
factor with the impact can be valued quantitatively or qualitatively.

Procedure

® Go to the system’s Properties, and enter the Annual Billing of the plant and the
Variable Cost Impact. With this data the software can calculate the variable Cost of the
Failure. For more information about the system’s properties, go to the item Properties
in the Diagram toolbar section of this document.
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Click the icon “Criticality Analysis” ('1,1) on the Historical Reports toolbar. This will open
a window with a Structural Tree of the system.
Click the button “Costs”. This will display another window with the Structural Tree and
the ESC columns (environmental safety cost) and ESC Factor.
If there are monetary costs for environmental safety when a piece of equipment fails,
enter those values in the ESC column. If there is not a quantification of the costs but
there is a qualitative estimate of the impact generated on the environmental safety due
to the failure of a piece of equipment, click on each box in the ESC Factor column. This
will open another window where specific situations are presented when the piece of
equipment in question fails. These situations, according to their risk value, will have a
value between 0 and 8. These values correspond to the ESC Factor value.
The data in the ESC and ESC Factor columns are mutually exclusive, but the information
from both can be entered, which will generate different reports.
After entering the values of ESC and/or ESC Factor, click “Accept” in the Costs window,
which will save the data and close the window.
Enter the start and end dates of the study in the items From and Until.
When you click “Calculate” the Unavadilability/consequence report data is generated,
besides the data that belongs exclusively to Environmental Safety (ESC, ESC Factor, and
Risk Value).
If desired, all data generated can be exported by clicking “Export”.
If desired, all data generated can be graphed by clicking “Reports”.
This will open a window with two tabs, and in each of them a different graph will be
generated. The first graph is called: Quantitative Risk Analysis. The second graph is
the: Risk Dispersion Graph.
The Quantitative Risk Analysis graph graphs the risk value for each of the diagram
nodes selected. The Risk Value = Cost of the failure + QR + ESC.
The Risk Dispersion graph graphs the ESC Factor vs. the Cost of the Failure.

Risk of the Failure Mode

Another report that can be generated is a graph of the Risk Dispersion of failure modes, which

is obtained in the following way:

e Select a single diagram node in the Structural Tree in the Criticality Analysis window.
® C(lick on “Failure Modes”.
e Enter ESC or ESC Factor for each one of the failure modes.
e C(lick “Accept”, to generate the graph.
Characteristics
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e With the Adjust option, you can adjust the calculated data to the window so that all of
the data is visible.

e The indicators are calculated for every piece of equipment, independently of those
selected in the Structural Tree in the Criticality Analysis window.

e The start and end dates must be different, and for the calculation to be correct both
dates must be within the dates that comprise the database in use.

Options to enter start and end dates for the study

To enter the start and end dates for the study in the items From and Until, there are three
alternatives:
® For both the start date (From) and the end date (Until), select the button =, and on
the calendar that is displayed first select the year, then the month, and finally the day.
e Another way is to type the dates for each item in the text boxes, in the format: MONTH,
DAY, YEAR.

e Select the month, day, or year in the text box and click the arrows ¥ until you reach

the desired dates. You can also use the up and down keys on your keyboard.
If the time is not correct, it can be changed in the option General in the Configuration toolbar.
For more information about that, go to that item in this document.

Options for selecting diagram nodes

To graph or export data, select the diagram nodes needed. To do this, there are the following
options:

e Select them directly in the Structural Tree in the Criticality Analysis window.

e If you want to graph or export all diagram nodes, select the option All in the Criticality
Analysis window.

e When only groups of nodes are needed, select the option Lists in the Criticality Analysis
window. The lists or groups of diagram nodes must have been created previously in the
option List Adm. on the Configuration toolbar. For more information about this, go to
the item List Adm. in the Configuration toolbar section in this document.

Options for exporting data grid

The window that opens when you click “Export” in the Criticality Analysis window contains the
following options:
e It is possible to export all diagram nodes or just those selected previously in the
Structural Tree.
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e There is also the option to choose the format of the exported document (Excel, HTML,
CSV or XML).

“Reports” Graph Options

The graph window that opens when you click “Reports” contains the following options for each
of its tabs:

Quantitative Risk Analysis Tab

o When you select Series Manager in the Quantitative Risk Analysis graph, a window will
be displayed with the Performance and Quantitative Risk Analysis. For each one, there
will be the following options:

Visible: When you check this, the selected distribution will be visible in the graph.
By default, the Performance distribution and the Quantitative Risk
Analysis series will be visible when you select “Reports”.

Label: This option is not activated for this graph.

Color: Enables you to change the color of the distribution.

® In the Quantitative Risk Analysis graph you will also find the options Default or Indexes:

With the option Default, the horizontal axis of the graph shows each of the names

of the diagram nodes considered.

With the option Indexes, the horizontal axis of the graph shows the diagram nodes

numerically (1, 2, 3, 4...) and an attached table shows which nodes belong to each
of them.

* In the option Axis Manager, you can change the minimum and maximum values of
the graph’s axes. In Reset the values of the axes revert back to the ones calculated
by the software.

®* When you right-click on the graph, you will have the following options:

Properties...
Save as..
Print...

ZoomIn 3

Zoom Out »

Auto Range »

Properties: Change the properties of the graph, such as the color and title, and see
tags, among others.
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Save as: Save the graph in PNG format.
Print: Print the graph.
Zoom in: Zoom in on the vertical axis.
Zoom out: Zoom out on the vertical axis.
Automatic Scale: Return to the vertical axis” automatic scale.
e The graph can also be exported, by clicking “Export” in the graph window. It can
only be exported in Excel or HTML format.

Risk Dispersion Graph Tab

o When you select Series Manager, a window will be displayed showing all diagram nodes
previously selected to be graphed, and for each there are the following options:
Visible: When checked, the diagram nodes can be seen on the graph.
By default, all diagram nodes selected in the Structural Tree are visible on
the graph when you click “Reports”.
Label: With this option you can see the diagram node’s values for Failure Cost and
ESC Factor.
Color: Change the color of the circle on the graph that represents the diagram
node.
e In Axis Manager, you can change the minimum and maximum values of the graph’s
axes. In Reset, the values of the axes revert to the ones calculated by the software.
e When you right-click on the graph, you will have the following options:

Properties...
Sawve as...
Print...

ZoomIn 3

Zoom Out  »

Auto Range »

Properties: Change the properties of the graph, such as the color and title, and see
tags, among others.

Save as: Save the graph in PNG format.

Print: Print the graph.

Zoom in: Zoom in on both axes, or just the horizontal or vertical one.

Zoom out: Zoom out on both axes, or just the horizontal or vertical one.

Auto Range: Gives the option to revert back to the automatic scale for both axes, or
just the horizontal or vertical one.
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e The graph can also be exported by clicking “Export” in the graph window. It can only be
exported in Excel or HTML format.

“Failure Modes” Graph Options

The Failure Mode Risk Dispersion graph that is obtained by clicking “Failure Mode” in the
Criticality Analysis window has the following options:

e When you select Series Manager, a window is displayed with the failure modes
associated with a diagram node that was selected in the Structural Tree. For each one,
there are the following options:

Visible: When checked, the failure mode becomes visible on the graph.
By default, all failure modes associated with the diagram node are visible
on the graph.
Label: This option makes the ESC Factor and Failure Cost x Weighted Failure Cost
of the failure mode visible.
Color: Change the color of the circle on the graph that represents the failure
mode.

e In Axis Manager, you can change the minimum and maximum values of the graph’s
axes. In Reset, the values of the axes revert back to the ones calculated by the software.

e When you right-click on the graph, there will be the following options:

Properties...
Sawve as...
Print...

ZoomIn 3

Zoom Out  »

Auto Range »

Properties: Change the properties of the graph, such as the color and title, and see
tags, among others.

Save as: Save the graph in PNG format.

Print: Print the graph.

Zoom in: Gives the option to zoom in on both axes, or just the horizontal or vertical
one.

Zoom out: Gives the option to zoom out on both axes, or just the horizontal or
vertical one.

Auto Range: Gives the option to revert both axes back to the automatic scale, or
just the horizontal or vertical one.
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e The graph can also be exported, by clicking “Export” in the window of the graph. It can

only be exported in Excel or HTML format.

Example

Go to the Properties window of the system and enter an Annual Billing of $400,000,000 and a

Variable Cost Impact of 12%:

=)

E Properties
Syskem Properties
Descriptive Name PLANTA A|
Nickname PLAMNTA A
Variable Cost Impact 12,00 %

Data Source
Mode:
Current Repository
Create from CSV
Repositaries

sap

] By hour

TEF

Annual Billing 400.000.000,00  [$]
Maominal Capadity 200,00 | [ unidades
Utilities

View Failures View Failures

Expartar_Lista Expart Equipment Lisk

Export Plant Detentions

View Deadines View Deadlines

[
[
Export Detentions [
[
[

Equipment Codes Resolve code conflicts

PLANTA A

_Rapusitonu_ﬂ - Use

Repositorio_0

Estimate ] [ Vigw/Edit ]

Graph not available for configurations

Close

Then click “Criticality Analysis” on the Historical Reports toolbar, which will open the following

window:
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[L1] Refiability And Maintainability Engineering System (CGS 6.4.0.496)

==
@ Disgramming  Windons Help

g

[ [ Prababilstc Reperts | Svstem | Simiation | Confiauraton |

[0 Critical Analysis

Subsystem Unavailability [%] Consequence [%] Incidence [hrs] Cost of Absence[§]  Environmental saf... ESC Factor Risk Value [$] Average cost of in...  Total Cost [$]
o @ [lrantan B B B
T @ [ Configuracien 1
o3 [Iroor
o [

O3 [Jrwo03
& oo’ EREONsI=ICE
(8) configuracién 3 T [riroos
(B) Configuracién 4 ¥ G)C.D Eﬂ:ﬁz:énﬁ
(R) configuracién 5 =
T [JHLT007
4 ® [ Configuracién
o [rnos
O [Jrwtoos
|5 ® [ ]Configuracins
O [JH1010
§ (0[] Configuraciéns.1
T [JHoit
O []ron
O [JHTo13

[tsts [JAI (7] Adiust
Parmeters

Since Uneil

une 1, 2011 @) 00:00: 00 2y 1, 2011 5 00:00: 00

7] Utiize Corrective Unavaiabiity

<Bloques Criticos> Envirorment sl Safsty Main Report

oces 1, 131 S Rt Tiodos ol Report Caciae ot b
Both rl[a](w i

Enter the start and end dates of the study: from June 1, 2011 at 00:00 until July 1, 2011 at
00:00. To do that select the icon and select the dates.

Click on “Costs”, which will open the following window:
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E Repair cost - Cost of Environmental Safety
Casts table

Click on the cells to enter the Environmental Safety Cost of every equipment.

Subsystem CSA ESC Factar
PLANTA A 0,00 0,00
Configuracion 1 0,00 0,00
HLTOO1 0,00 0,00
HLTOOZ 0,00 0,00
HLTOO3 0,00 0,00
Configuracion 2 0,00 0,00
HLTOO4 0,00 0,00
HLTOOS 0,00 0,00
Configuracion 3 0,00 0,00
HLTOOG 0,00 0,00
HLTOO? 0,00 0,00
Configuracion 4 0,00 0,00
HLTOOS 0,00 0,00
HLTO02 0,00 0,00
Configuracion 5 0,00 0,00
HLTO10 0,00 0,00
Configuracion 5.1 0,00 0,00
HLTO11 0,00 0,00
HLTO12 0,00 0,00
HLTO13 0,00 0,00

[ Aceptar ][ Cancelar ]

PALNTA A

Configuracion 1

HLTO01

HLT002

HLTO003

Configuracién 2

HLT004

HLTO005

Configuracion 3

HLTO006

HLTO007

Configuracion 4

N DR MR ORONMNRERND
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HLTO008

HLT009
Configuracion 5
HLTO10
Configuracion 5.1
HLTO11

HLTO12

HLTO13

P OO kR P BN K

To do that click on each box of the ESC Factor column which will open a new window. In that
window choose an option and then click “Accept”:

E Environmental Security Factor @

Select one option from the list

Impacto en seguridad, ambiente e higiene: Factor CSA
Afecta |a seguridad humana, tanto extema coma interna
Afecta el ambiente, produciendo dafios raversibles

Afecta |as instalaciones causando dafios severos

N e O o

Provoca dafios menores (accidentes e incidentes) en personal propio
Provoca un impacto ambiental cuyo efecto na viola 1as normas ambientales 1

Mo provoca ningdn tipo de dafio a personas, instalaciones o al amhbiente 0

Accept Cancel

When you choose an option, an ESC Factor value will be generated for each diagram node.

After entering all the data, click “Accept” in the Costs window to save the data generated:
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E Repair cost - Cost of Environmental Safety
Casts table

Click on the cells to enter the Environmental Safety Cost of every equipment.

Subsystem CSA ESC Factar
PLANTA A 0,00 4,00
Configuracion 1 0,00 2,00
HLTOO1 0,00 1,00
HLTOOZ 0,00 2,00
HLTOO3 0,00 0,00
Configuracion 2 0,00 1,00
HLTOO4 0,00 0,00
HLTOOS 0,00 1,00
Configuracion 3 0,00 4,00
HLTOOG 0,00 1,00
HLTOO? 0,00 4,00
Configuracion 4 0,00 2,00
HLTOOS 0,00 1,00
HLTO02 0,00 2,00
Configuracion 5 0,00 4,00
HLTO10 0,00 4,00
Configuracion 5.1 0,00 1,00
HLTO11 0,00 0,00
HLTO12 0,00 0,00
HLTO13 0,00 1,00

Aceptar ][ Cancelar

Next, in the main window, click “Calculate”:
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[ Critical Analysic

Subsystem Unavailability [... Consequence ... Incdence[hrs]  Cost of Absen... Environmental... ESC Fackor Risk Value [$]

7 (L) [C|PLANTAA E E | |

Average cost ...

Total Cost [$]

¢ 1) [] Configuracin 1 - - B ]
[= N

HLTO01 - - R R
{F [|HLTOOZ - E R |

HLTOO3 B B q q

(= M|
+ (Fy [[] Configuracién 2 - - - -

F [HLTOD4 - E | R

F [[]HLTO0S - R B B

+ (8} [[] Configuracién 3 | | B B

> [[|HLTO0E | ] ] ]

F []HLTO07 - R B B

+ (F [[] configuracidn 4 | | B B

F [[]HLTOOE E - R |

F []HLTO0? - - R R

58 [] configuracién s R | E E

3 [[HLTO10 - E | R

¢ (@) [ cConfigurac... | | R R

i []HLTO11 - - B 1

O [[[HLTOI1Z - - R |

T []HLT0I13 ] B 2 ]

Parmeters

Since Until

00:00: 00

[ Utilize Corrective Unavailability

Ty 1, 2011 1=

00:00: 00

Environmental Safety

Modos Falla

<Blogues Criticos > Main Report

ke

Blocks [1, 13]: 5B | Report Report:

[F] Lists

Plot:

[ all Adjust

Close

That will generate the following data grid:

92
CGS

Copyright © 2012, by CGS SA

REUABLIY & MAINTENANCE ENGINEERING SYSTEM

™



Reliability & Maintainability Engineering System User Manual

[ Critical Analysis =

Subsystem Unavailability [... Consequence ... Incdence[hrs]  Cost of Absen... Environmental... ESC Fackor Risk Value [$] Average cost ... Total Cost [$]
4 ® ] PLANTA A 51,817%)| 100, 000%| 373,083 14.991.487,569| 0,000 4,000] 14.991.487,569| 0,000 14.991.487,569
} @ [] Configuracian 1 43,357%)| 71,654%)| 223,687  8.988.339,390| 0,000 2,000  8.988.339,390| 0,000] 8,988.339,390
{F [|HLTOOL 14,291%, 54, 447% 56,027|  2.251.332,897| 0,000 1,000 2.251.332,897 426,112 2,251.758,010
{F [ |HLTOOZ 13,940%, 54,447%)| 54,647|  2.195.855,535 0,000 2,000 2.195.895,538| 415,615 2,196.311,154
F [[HLTOO3 28,828%) 54, H47%)| 113,011 4.541.110,953| 0,000 0,000 +.541.110,953] 894,400 4.542.005,353
{ ® [ Configuracian 2 7,517%i| 71,654% 38,786| 1.558.536,020| 0,000 1,000 1.558.536,020] 0,000] 1.558.536,020)
F [ |HLTOO4 27,601%,| 11,740%) 23,332 937.574,854 0,000 0,000 937.574,854 829,391 938.404,246)
TF [[]HLTOOS 18,280%, 11,740%) 15,453 620.961, 166| 0,000 1,000 620,961,166 504,688 621,465,854
{ @ [] Configuracian 3 7,015%| 71,654% 36, 196| 1.454.458, 196| 0,000 4,000 1.454.458,196 0,000] 1.454.458,196)
F [ |HLTOOG 6,9956%, 4,775%)| 2,406| 96.587,094 0,000 1,000 96.587,094 194,952 96.582,046
¥ [[]HLTO07 98,274%)| 4,775%)| 33,789 1.357.771,102| 0,000 4,000 1.357.771,102] 42,138,357 1.399.910,460)
{ @ DCnnF\gurac\n'n4 14, 423%i| 71,654% 74,414 2.990.153,962] 0,000 2,000 2.990.153, 962 0,000 2.990.153,962]
F [ |HLTOOS 19,853%, 17,913%) 25, 606| 1.028.947,214| 0,000 1,000 1.028.947,214 561,230 1.029.508,445)
F [HLTOO® 12,613%) 53,741%) 48,807| 1.961.206,747| 0,000 2,000 1.961.206,747| 385, 105 1.961.591,852)
L@@ ] Configuracion 5 0,000% 0,000% 0,000 0,000 0,000 4,000 0,000 0,000 0,000
F [ |HLTO10 23,300%,| 0,000%| 0,000| 0,000| 0,000 4,000 0,000 1.033,890 1.033,890
§ (L) [ Configurac... 42,692%) 0,000% 0,000 0,000 0,000 1,000 0,000 0,000 0,000
=] D HLTO11 35,821% 0,000%| 0,000 0,000| 0,000 0,000 0,000| 1.155, 236 1.155,236)
F [|HLTO12 12,613%, 0,000%| 0,000| 0,000| 0,000 0,000 0,000 385, 105 385,105
3 [|HLTO13 0,000%i| 0,000%) 0,000| 0,000| 0,000 1,000 0,000 0,000] 0,000]

[F]uists [ Al Adjust
Parmeters
Since Until
Jume 1, 2011 |5 00:00: 00 July 1, 20115 00:00: 00
[ Utilize Corrective Unavailability
<Blogues Criticos > Environmental Safety Main Repork
Blocks [1, 13]: Ho Report | [ ModosFala | [ Costs | [ Report | [CCadate 3 [ Export || Plat ] [ close

Click
that window select the option “Criticality Analysis”. The option Only selected subsystems must

“Export” in the Criticality Analysis window, which will open the exportation window. In

not be checked for all the data from all the diagram nodes to be exported. Also choose the
option “Excel” and click “Export”:

m] Export

Reparts

[ Gnly selected subsystems

Al ] [ Nane
Format
(@) Excel On separate shests
() HTML
=) sV
XML

That will open the Save window and in it type the file name: Criticality Analysis- Environmental
Safety Analysis, and then click “Save”:
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E’Save

Save in: i

L
el
Elementaos
recientes

Escritorio

E
Mis
documentos

1

[

Equipa

Red

caso de prusba

)

5 ejemplo-costo-grafico
E_] ejemplo-costo

5 ejemplo-grafico

] ejemplo

5 ejemploxds

] ejemplo2

& listaequipos

Filz name: crltl-grllla|

Files of type:  [Excel File (*.xls)

Save
Cancel

The following message confirms that the file was exported correctly:

[

Information

==

-

Also the pieces of equipment HLT001, HLT002, and HLTOO3 need to be graphed. Select them in

the Structural Tree of the Criticality Analysis window and then click “Reports”:
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[11] Critical Analysis

Subsystem Unavailability [... Consequence ... Incidence [hrs]  Cost of Absen... Environmental... ESC Factor Risk Value [$] Average cost ... Total Cost [$]
¢ @ [] PLANTA A 51,817%)| 100,000%| 373,083 14.991.487,569| 0,000] 4,000 14.991.487,569| 0,000 14.991.487,569|
+ @ [ "] Configuracisn 1 43,357 %)| 71,654%| 223,687  8.988,339,390] 0,000] 2,000  8.988.339,390| 0,000  8.988.339,390|
3 [J]HLTO01 14,291%, 54,447 %| 56,027|  2.251.332,897 0,000] 1,000 2.251.332,857| 426,112)  2.251.759,010|
F [V[HLT002 13,940%, 54,447 %| 54,647|  2.195.8%95,538) 0,000] 2,000( 2.195.895,535) 415,615  2.196.311,154]
3 [/]HLTO03 28,828%)| 54,447 %| 113,011 4.541.110,953] 0,000] 0,000 4.541.110,953 894,400,  4.542.005,353)
4 (P[] Corfiguracion 2 7,517%) 71,654% 38,786  1.558.536,020 0,000 1,000 1.558.536,020 0,000 1.558.536,020
F [ |HLT004 27,601%| 11,740% 23,332 937.574,854 0,000] 0,000] 937.574,854 529,391 938,404,246
¥ []HLTO0S 18,280%, 11,740%| 15,453 620,961,166 0,000] 1,000; 620,961, 166| 504,688 621,465,854
4 (8 [ Corfiguracion 3 7,015%) 71,654% 36,196 1.454.458,196, 0,000 4,000  1.454.458,196 0,000  1.454.453,19
F [ |HLT00E 6,998%, 4,775%, 2,406 96,687,094 0,000] 1,000; 96.657,094 194,952 96.882,048
¥ []HLTO07 98,274%)| 4, 775%)| 33,789 1.357.771,102] 0,000] 4,000] 1.357.771,102| 42.139,357| 1.399.910,460|
4 (P[] Corfiguracidn 4 14,423% 71,654% 74,414 2.990.153,962 0,000 2,000, 2.990.153,962] 0,000 2.990.153,962
F [ |HLT008 19,853%, 17,913%, 25,606 1.028.947,214 0,000] 1,000; 1.028.947,214| 561,230 1.029.508, 445
F [[HLTO08 12,613%, 53,741 %| 48,807 1.961.206,747| 0,000] 2,000] 1.961.206,747| 385,105 1.961.591,852]
4 (R[] corfiguracién 5 0,000%) 0,000% 0,000 0,000 0,000 4,000 0,000 0,000 0,000
F [ |HLTO10 23,300%, 0,000%, 0,000 0,000 0,000 4,000 0,000 1.033,590 1.033,590
‘} ® [ Configurac. . 42,692%)| 0,000%, 0,000 0,000 0,000] 1,000] 0,000| 0,000 0,000
F [HT0L 35,821%, 0,000%, 0,000 0,000 0,000 0,000 0,000 1.155,236 1.155,236,
OF [ HLT012 12,613%] 0,000%, 0,000 0,000 0,000 0,000 0,000 385,105 385,105
F []HLTOL3 0,000%, 0,000%, 0,000 0,000 0,000] 1,000] 0,000| 0,000 0,000

[Flusts  [F] Al Adjust
Parmeters
Since Until
June 1, 2011 (= 00: 00 : 00 July 1, 2011 % 00: 00 : 00
[] WUtilize Corrective Unavailability
<Blogues Criticos = Environmental Safety Main Repork
Blocks [1, 13]: 5% [ Report ] [ Modas Falla ] [ Costs ] [ Report ] [ Calculate ] [ Expart ] [ Plot ] [ Close ]

That will generate the following graphs:
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[11] Critical Blacks

Critical Blocks

HLTOD1 { 2.251.332,89)
HLTOD2 { 2.195.895,53)
HLTO09 ( 1.961.206,74)
HLTOO7 ( 1.357.771,10)

Failure Modes (Hours)

Failure Modes (Amount) | Dispersion

Failure Mode By hour
Reliability & Maintenance Engineering System
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[11] Critical Blacks

Critical Blocks
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HLTOD1 { 2.251.332,89)
HLTOD2 ( 2.195.895,53)
HLTODS { 1.961.206,74)
HLTO07 ( 1.357.771,10}

Failure Modes (Hours) | Failure Modes (Amount) | Dispersion|

Failure Mode by number
Reliability & Maintenance Engineering System
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In order to get a better perspective of the last graph, right-click on it and choose the option

Reliability & Maintainability Engineering System User Manual

Zoom out and then All axes:

Properties...
Sawve as..
Print...

ZoomIn 3

Zoom QOut » Both Axes
Auto Range » Domain Axis
Range Auxis

Do that twice, and the graph will look like this:

[ Critical Blacks

Critical Blocks

HLT003 ( 4.541.110,95)
HLTOO1 ( 2.251,332,89)
HLT002 ( 2.195,895,53)

Faiure Mades (Hours) | Failure Modes {Amaunt) | Dispersion |

Jack Knife Graph (Failure Modes)
Reliability & Maintenance Engineering System

HLT009 { 1.961.206,74)
HLT0O07 ( 1.357.771,10) o0 SEVERE SEVERE CHRONIC
25
20 ®
£ 15
E L ]
E
10
[ ]
05
00 L4
[ ]
05 UNaER CONTROL CHRONIC

01 00 01 02z 03

04 05 08 07 08 03 10 11 1.2 13

Inin)

|. 720 708 723 708 714 715 T8 @71 @ 722 @ 01 @ 01 @ 513‘
[ Series Manager [ Axis Manager
Ln{n) Promedio: 0,50 Ln{mttr) Promedio: 1,50
Failure Mads In(r) Inmtr) visible Label Quadrant
720 1.792 1.954 ¥ | lAG CR. -
708 0.693 2.271 e £ AG CR. 7
723 0,693 1,904 ] @] IAG CR. =
703 [} 3.267 & B AG |
714 ] 2.55) W AG T
715 ] 2.377 V| AG
718 0 2.328 i AG 28
Nickname v | [Circde | [] Ordenar
Since: 01/06/2011 2
i 30/08/2011 Severe Severe Chronic Undsr Contral Chranic

Expork selected

As you can see in the graphs, the piece of equipment HLT003 has the highest failure cost but
the lowest ESC Factor.

CGS
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Historical Reports Tab: Verification and Control

R-MES contains a record of the data imported to the system (DataGrid). This enables a follow-
up of the maintenance activities carried out by to be done using the work order number.

Procedure

Select the “Verification” (l',”) icon on the Historical Reports toolbar. That will bring up a
window with two tabs, and in each one there is a Structural Tree with data about them.
The two tabs will be explained separately below:

Verification and Control of Data

e The first tab has information about the number of shutdowns of each piece of
equipment, classified according to the failure type.

e Data can be exported by clicking “Export”.

e There are 3 graphs that can be made with the data in this tab, found by clicking
“Category”, “Duration”, and “Interval”.

Category

e The pieces of equipment to be graphed need to be selected previously in the Structural
Tree.
e A pie chart is generated with the percentages of each type of maintenance in the
selected pieces of equipment.
e The graph can be exported by clicking “Export”. (The graph can only be exported in
Excel format).
Duration

®* The pieces of equipment to be graphed need to be selected previously in the Structural
Tree.

® |n the window of this graph the Duration Parameter needs to be entered.

® |n the graph, the frequency of all shutdowns of the equipment selected is shown,
separated into major and minor shutdowns to the Duration Parameter (that must have
been entered previously).

Interval

9 8 ' m E 5W
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First select just one piece of equipment in the Structural Tree (if more than one is
selected, only the first one on the list will be graphed).

In the window of this graph, the following parameters can be modified: Minimum
Duration, Maximum Duration and the Interval and Number of Intervals.

This graph shows the shutdowns in intervals or levels of shutdown and among types of
maintenance.

Data Grid

Enter the start and end dates of the study in the items From and Until.
Select one or more pieces of equipment in the Structural Tree.

e When you click “Update”, the data grid for the pieces of equipment will be shown.
e Data can be exported by clicking “Export”.
Characteristics
o The option Adjust, which is found in the two tabs in this report enables you to adjust

the data to each window so that it can all be seen.

The reports are only generated for diagram nodes that contain data, so if there is only
information from equipment, reports will not be able to be generated for the
configurations or for the plant.

Only enter the start and end dates in the Data Grid tab, which must be different. For the
calculation to be correct, both must be within the dates set for the database in use.

The data grid in the Verification and control of data tab is calculated based on all the
data found in the database (there is no filter for date).

Options to enter start and end dates for the study

To enter start and end dates for the study in the items From and Until, there are three options:

For both the start date (From) and the end date (Until), select the button =, and in the
calendar that is displayed first select the year, then the month, and finally the day.
Another way is to type the dates for each item in the text boxes, in the format: MONTH,
DAY, YEAR.

Select the month, day, or year in the text box and click the arrows ¥ until you reach

the desired dates. You can also use the up and down keys on your keyboard.

If the time is incorrect, it can be changed in the option General on the Configuration toolbar.

For more information about that, go to that item in this document.

Options for selecting diagram nodes

9 9 ' m E 5W
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To graph or export data from both tabs, you must select the equipment and/or configurations
needed. To do that, there are the following options:

e Select them directly in the Structural Tree in each tab.

¢ |f you want to graph or export all of the equipment and configurations, select the option
All.

e When only groups of nodes are needed, select the option Lists in each tab. The lists or
groups of diagram nodes must have been previously created in the option List Adm. on
the Configuration toolbar. For more information about this, go to the item List Adm. in
the Configuration toolbar section in this document.

Options for exporting a Data Grid

When you click “Export”, in each of the tabs an exportation window will open that contains the
following options:

e The exportation window of Verification and control of data contains the option to
export all the data or just the data from the diagram nodes previously selected in the
Structural Tree. In the Data Grid however, only data from the diagram nodes selected in
the Structural Tree can be exported.

e In both windows there is the option to choose the format of the document exported
(Excel, HTML, CSV or XML).

Graph Options

There are 3 graphs in this report, found in the Verification and control of data tab, and
their options are described below:

Category

e When you right-click on the graph, you will see the following options:

Properties...
Save as..
Print...

ZoomIn 3

Zoom Out »

Auto Range »

Properties: Enables you to change the properties of the graph such as color and
title, and see tags, among others.

100 MrMMes
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Save as: Save the graph in PNG format.
Print: Print the graph.
Zoom in: This option is not available for this graph.
Zoom out: This option is not available for this graph.
Auto Range: This option is not available for this graph.
e The graph can be exported by clicking “Export” in the graph’s window. It can only be
exported in Excel or HTML format.

Duration and Interval

e When you select Series Manager, a window will be displayed containing distributions.
Each distribution will have the following options:
Visible: When selected, the distribution will be visible on the graph.
By default, all the distributions are visible when you click graph.
Label: This option is not activated for these graphs.
Color: Changes the color of the distribution.
e When you right-click on one of the graphs you have the following options:

Properties...
Sawve as...
Print...

ZoomIn 3

Zoom Out  »

Auto Range »

Properties: Enables you to change the properties of the graph such as the color
and title, and see tags, among others.
Save as: Save the graph in PNG format.
Print: Print the graph.
Zoom in: Gives the option to zoom in on the vertical axis.
Zoom out: Gives the option to zoom out on the vertical axis.
Auto Range: Gives the option to revert the vertical axis back to the automatic
scale.
e The graph can also be exported by clicking “Export” in the window of the graph. The
graph can only be exported in Excel or HTML format.

Example

1 O 1 ' m E 5W
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Click “Verification and control” which will bring up the following window:

Verification and control of data

[ Reliability And Maintsinability Engineering System (CGS 6.4.0.436) =& ]=]
Windows Help
pors | cports] System | Smation | Configuraton]
=y eca 2 = - o=y
R 7 g il
P & 6 © § @ @ @ &
Clnalysis DotaCon.. FalMode Jackknfe — Mant,  MixMak., NAskn  Parsto  Production Statistics
rmes - PLANTA A ~
Subsystem Tupleso.  CoredtiveNo.  CorectveENo. ComectveINo.  CorectiveMNo. PreventiveNo.  OperationalDet... NonProg. Oper... OperationslDel... NonP)
o @ [IPATAA q o o q q o q q o
[} ] Corfiguracien {
F [Jnimoon i E I 7
12 E i 7
fE: i 7
127] Bl a1 4 14 7 0
140 5 Z] 15 21 7] 0
fE; %
O []Hiroo7
4 €0 [ Configuracion 4
o []ritoos [E E 3 R 7
o (o iz E f [ >
@ [ Configuacins q 0 o [ q o [} q 0
¥ A0 ES 14 IE| 1 q o 10 5 0
§ (@ [ |Configuraaén’.1 q 0 o q q o 9 q 0
O3 [rioi iz E5 ) 4 3 4 i El 0
o [tz 1z Ed 19 4 E 7] 13 7] 0
[=RRLR0E q o o q q o q q o
0
[Fusts []al [ Adust
Detal Report
e el

The data grid in the tab Verification and control of data is generated immediately when you
open the window.

Next click “Export” in the Verification and control of data tab, which will open the exportation
window. In this window select the option “Verification and control of data.” The option Only
selected subsystems must not be checked so that all the diagram nodes will be exported. Also
choose the option Excel and click “Export”:

m] Export @

Reparts

[ Only selected subsystems

Al ] [ Nang
Format
(@) Excel On separate sheets
) HTML
=) sV
3L
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Doing this will open the Save window and in it type the file name: Plant A Verification and

control of data. Then click “Save”:

[ sove =
Save jn: [ . caso de prusba - D
D=z B ejemplo-costo-grafico
"hﬁb @_] ejemplo-costo
Elementos & ejemplo-grafico
recientes @ gjempla
B ejemploxds
W 3
Escritario ] listaequipos
E
Mis
documentos
1A
Equipa
‘*k File name: data-verificacion
Bed Fiies of type:  [Excel File (*.xIs) =

The following message confirms that the file was exported correctly:

-

Information @

File exported successfully.

Category

In order to create a graph, you need to select the diagram nodes that you want to be on the
graph. In the Structural Tree on the Verification and control of data tab select the pieces of
equipment HLT001, HLT002, and HLT003. Then click “Category”:

Copyright © 2012, by CGS SA

CGS



Reliability & Maintainability Engineering System User Manual

Data Control and Verification | Data Grid
Subsystem TuplesMo.  CorrectiveMo.  CorrectveEMNo.  CorectiveINo,  CorrectiveMMo, PreventiveMo.  OperationalDet... MonProg, Oper... OperationalDel.. NonP
? 1) [C|PLANTAA q 9| ] s 0 9| 9 9| 9|
¢ (0[] Configuracian 1 0 0 [ 0 0 0| 0 0 0|
3 [#]HLT001 128 ES 25| 4 3 2 1g] 75 0
TF [7]HLT002 128 30 25 1 3 3 17] 78 0
OF [v/HLT003 123 26 20 q [ E [E 7L 0
[ NG Configuracian 2 q 0 _ol q 0 0| q 0 0|
F [/HT004 127 37 31 2 4 2 14 2 0
OF [|HT005 140 ] 24 E 2 18] 21 76 0
[NG) onfiguracién 3 o 0 0| of 0 0 o 0 0
TF []HLT006 137 E] 24 1 3 3 EE| &3] 0
OF [[|H7007 E 6 5 1 0 0 q 3 0
+® onfiguracicn 4 [} 0 0 9 0 0| [} 0 0|
3 []H.T008 135 X 36) 5 3 1 [E 71 0
F []HLT009 125 ] 19 4 5 7 [E 72 0
§ ® Configuracién 5 0 0| of 0 0| 0| 0 0| 0l
3 [[JHLTO10 86| 14 13| 1 0 E 10| 57 o
& (y [[] Configuracién 5.1 0 0 [ 0 0 0| 0 0 0|
OF [CHT0I1L 122 ES 29 4 2 4 14 &9 0
T [(HT012 125 25| 19 4 5 7| 15 72 0|
O [/HLT0I3 q 0 a [} 0 0 q 0] 0
4 LIL} »
Lists al Adiust
Detail Report
["Category | [ Duration ] [ Interval ] [ Export: ] [ Close ]

Doing that will generate the following graph:

Equiprnent List
Eventos S
HLTOO1

HLTOO0Z2
HLTOO3

19% (71

Detentions
i1

13% (51
Detentions

4% (15
Detentions

58% (224
Detentions

)

3
1% (5
Detentions
3% (13
Detentions

J

@ Mon Programmed Operational Detention (358,77 [horas])
® Programmed Maintenance (71,36 [horas])

@ Instrumental Corrective Maintenance (7,77 [horas])

O Mechanical Corrective Maintenance (76,55 [horas])

® Operational Delay (27,10 [horas])

@ Electrical Carrective Maintenance (255,13 [horas])

Exportar H Cerrar

104 rMES
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Click “Export” in the previous window and save the graph.

Duration

Later, keeping the pieces of equipment HLT001, HLT002, and HLTOO3 selected in the
Structural Tree in the Verification and control of data tab, click “Duration” in the same tab,

and in the graph window that is displayed enter 60 minutes for the item Duration:

n

Parmeters
Duration: |60 ] (Minutes)

Chart

Duration of detentions
Reliability & Maintenance Engineering System

Number of detertions

3

Equipments: Duracion tetal baje 60 minutes / Duracién total sobre 80 minutes - Nombre del Equipe (Duracienes en horas)

! Detentions Lower than 60 Minutos B Detentions Higher than 60 Minutos

[] Series Manager

[] Axis Manager

Doing this will automatically generate a graph with the required parameters.
Click “Export” in the window above and save the graph.

Interval

Next, leave just the piece of equipment HLTOO1 selected in the Structural Tree in the
Verification and control of data tab, and then click “Interval” in the same tab, which will

generate the following graph:

105
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g-i Detail HLT001 5 .
Parmeters
Minimum Duration: EJJSS ._ [hours]
Maximum Duration: 5-1.6,54 ] [hours]
Interval Duration: 8,10 [hours]
Number of Intervals: [2

Duration of detentions - HLT001
Reliability & Maintenance Engineering System

Number of detentions

Duration range [l

|l WMCE[uni ] W MCl ] W MCM[uni ] W MPuni ] W AONPuAi ,|

[] Series Manager  [] Axis Manager

[ Expartar ][ Actualizar ][ Cerrar ]

Click “Export” in the window above and save the graph.
Data Grid

Go to the Data Grid tab and select the pieces of equipment HLT004 and HLTOOS5 in the
Structural Tree. Enter the start and end dates of the report (from June 1, 2011 at 00:00 until
July 1, 2011 at 00:00) and then click “Update”:

106 rMmes
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E Data Control and Verification
| Data Contral and Verification | Data Grid |
Subsystem Date Duration Cost Type Mick: Sys|
¢ (0 [Jrantaa
¢ €L} [] Configuracian 1
£F [[]HLTO01
F [CHLTO02
¥ []HLTO03
¢ (P} [[] Corfiguracion 2
F [¥]HLTOD4
T [/[HLTO0S
¢ 8 [] Configuracién 3
F [|HLTODG
F [[]HLTO07
¢ (F) [] Configuracién 4
F [C]HLTO08
F [|HLTOD9
5 (B} [] Corfiguracian 5
3 [[HLTO10
¢ (&[] Configuracin 5.1
F []HLTOLL
F [HLTOL2
O []HLT013
[ Lists [ All g = | 3
Since Until
June 1, 2011 -5 00 : 00 : 00 July 1, 2011 F5 00 : 00 : 00
Update ] [ Expart ] [ Close ]
This will generate the following data grid:
(1) Data Contrel and Verification
Data Control and Verification | Data Grid
Subsystem Date Duration Cost Type Nick SystemDet. Symptom  FalursMode Cause Order
? @ D PLANTA A 1-06-2011, 08:00:00 22,4719 ,00 lon Programmed Detention 104 ‘es. 301 80 -
4 {1y []Configuradién 1 1-06-2011, 1 6 11,1011 00 lon Programmed Detention 1o+ s 517 51
OF [JHLT00L 1-06-2011, 1 4 10,8450 447,35 Electrical Corractive Maintenance 104 & D 72l 4 52
F []HLT00Z 1-06-2011, 1 7 11,1397 00 lon Programmed Detention 104 s Biz 53
f=] D HLT0O03 1-06-2011, 21 2 p,8402 1.505,46 lechanical Corrective Maintenance  [104 ‘es. E 711 -2 84
§ (P[] Configuracion 2 1-06-2011, 23:49:38 |1,8366 .00 lon Programmed Detention 104 s 512 85
O [V/HLT004 2-06-2011, 01:48:0% |1,4063 00 lon Programmed Detention 1o+ s 500 56
OF [7]HLT00S 2-06-2011, 03:46:12 0,5313 00 Programmed Detention 104 s zi4 57
# @ D Configuracién 3 2-06-2011, 06:28:56 00,3802 201,66 Electrical Carrective Maintenance 104 85 E 708 -2 88
[=] D HLT008 2-06-2011, 07:37:35 P,2369 1.185,71 Electrical Corrective Maintenance 104 ‘es. E 711 -2 89
OF [HLT007 2-06-2011, 1 0 10,9800 .00 lon Programmed Detention 104 s 517 90
$(Fy [ Configuracian 4 3-06-2011, 00:43:38 0,3391 00 Programmed Detention 1o+ & 214 a1
F []HLTO08 3-06-2011, 01:56:07 |1,0550 00 lon Programmed Detention 104 s ais 92
F []HLT008 3-06-2011, O 20,3386 ,00 Frogrammed Detention 04 ‘es 60 93
5 {®) [ | Configuracéns 3-06-2011, 1 50,4008 ,00 lon Programmed Detention o4 ‘es 500 94
O3 [[HLTo10 3-06-2011, 1 9 10,6141 325,63 Electrical Corrective Maintenance 104 s E 708 cz 95
4 {1y [ Configuradéns.1 3-06-2011, 12:13:30 12,0638 00 lon Pragrammed Detention ] s 500 96
F [[]HLTOLL 90,5944 ,00 Programmed Detention 104 &5 2o1 bs?
F D HLT012 4-06-2011, 01:00:53 [1,0152 ,00 lon Pragrammed Detention 104 ‘es. 318 98
O [[H013 +-06-2011, 03:32:36 59,9733 51.786,00  Flectrical Corrective Maintenance (104 s D 72z 4 99
6-06-2011, 15:31:01 |1,3313 00 lon Programmed Detention 1o+ & ] 400
6-06-2011, 1 5 13,6163 7.21679  Flectrical Corractive Maintenance [104 s A 501 3 4ol
7-06-2011, 0] :30 10,9080 181,39 Electrical Corrective Maintenance 104 ‘es D 722 c-4 po2
15,2644 [23.990,29 lechanical Corrective Maintenance  [104 ‘es |2 715 -6 {03
56811 .00 lon Programmed Detention 104 s 512 Hot
Fluss FIAl [ Adpst 4.7230 2,503 Eecirca Conective Mantenance 104 s n 500 &3 4osl 8 ha
Since until
June 1, 2011 % 00': 00 : 00 July 1, 2011 00': 00 : 00

Click “Export” in the Data Grid tab, which will open the Save window. In that window type the
file name: Equipment HLTO04 and HLT005 Data Grid, and then click “Save”:

CGS
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E Save @
Save jn: [ . caso de prusba D
D=z B data-verificacion
-‘hy @_] ejemplo-costo-grafico
Elementos B ejemplo-coste
I B ejemplo-grafico
B ejemplo
! @ gjemploxls
Escritorio ] ejemplo2
& Jistaequipos
&
Mis
documentos
h_‘
Equipa
‘,_Lw File name: data-verificacion-tuplas Save
R Fies of type:  [Excel File (*.xIs) =)

The following message confirms that the file was exported correctly:

Export successful,

File exported successfully,

==

-

Historical Reports Tab: Failure Mode

For corrective maintenance activities, the cause of the failure of each piece of equipment or
component is included in the database. The information is classified according to a list of
failures defined by the client, which is configured in the R-MES system to define the

corresponding types.

The Pareto diagram considering the variables number and time separately is presented as a
report of this analysis. This enables the most frequent and important causes of unavailability of
a particular piece of equipment to be determined to be used as a basis for a more detailed

analysis of equipment failures (Root Cause Analysis RCA).

The same method used by R-MES to generate a failure modes report also enables studies of

Elements and Causes to be generated.

CGS
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Procedure

Select the icon “Failure Modes” (Gﬂ) in the Historical Reports toolbar.

Enter the start and end dates of the study in the items From and Until.

Select one or more diagram nodes.

Click “Calculate” to generate the report. This will generate a data grid for Failure
Modes, Elements and Cause, which are found in their respective tabs.

The data generated can be exported if desired, by clicking “Export” in each of the tabs.
The data generated can be graphed if desired, by clicking “Graph” in each of the tabs.

Characteristics

Reports are only generated for diagram nodes containing data, so if there is only
information for equipment, reports will not be able to be generated for the
configurations or the plant.

A data grid is only calculated for diagram nodes selected in the Structural Tree.

When you select the diagram nodes in the Structural Tree and click “Calculate”, data
grids for the three tabs will be generated simultaneously.

The start and end dates must be different, and for the calculation to be correct, both
must be within the dates that are set for the database in use.

Options to enter start and end dates for the study

To enter start and end dates for the study, in the items From and Until there are three options:

For both the start date (From) and the end date (Until), select the button =, and in the
calendar that is displayed first select the year, then the month, and finally the day.
Another way is to type the dates for each item in the text boxes, in the format: MONTH,
DAY, YEAR.

Select the month, day, or year in the text box and click the arrows +1 until you reach

the desired dates. You can also use the up and down keys on your keyboard.

If the time is not correct, it can be changed in the option General on the Configuration

toolbar. For more information about this, go to that item in this document.

Options for selecting diagram nodes

To export or graph data, select the pieces of equipment needed. To do that there are the

following options:

Select them directly in the Structural Tree.
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e If you want to export or graph all of the diagram nodes, select the option All in the
Failure Modes window.

e When only groups of diagram nodes are needed, select the option Lists in the Failure
Modes window. The lists or groups of equipment must be created previously in the item
List Adm. on the Configuration toolbar. For more information about this, go to the item
List Adm. in the Configuration toolbar section in this document.

Options for exporting a data grid

® |n the Save window that opens when you click “Export”, in the option File Type you can
choose to export in Excel, HTML, CSV or XML format.

Graph Options

When you click “Graph” in each of the tabs (Failure Mode, Elements, and Cause), a window
with two graphs will open, one in each tab. The first one shows the duration (in hours) and the
second shows the frequency. The options that they have are:

e When you select Series Manager, it will bring up a window containing the graphs of the
distributions (failure modes, elements or causes), and for each one there are the
following options:

Visible: This option makes the distribution visible on the graph.

By default, all distributions are visible when you click “Graph”.
Label: This option is not available for these graphs.
Color: Change the color of the distributions.

* |n Axis Manager the minimum and maximum values of the graph’s axes can be changed.
In Reset the values of the axes revert back to the ones calculated by the software.

e With the option Not Indexed the names of the distributions of the selected diagram
nodes are shown on the horizontal axis of the graphs.

e With the option Indexed the codes of the distributions of the selected diagram nodes
are shown on the horizontal axis of the graphs. In an attached table the names of the
distributions connected to their codes are shown.

e The options Not Indexed and Indexed are mutually exclusive.

e When you select Apply to all tabs, either the option Not indexed or Indexed selected in
one graph will be applied to the other graph.

e When you right-click on one of the graphs, the following options will come up:
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Properties...
Sawve as...
Print...

ZoomIn 3

Zoom Out  »

Auto Range »

Properties: Change the properties of the graph, such as the color or title, and see

tags, among others.
Save as: Save the graph in PNG format.
Print: Print the graph.
Zoom in: Gives the option to zoom in on the vertical axis.

Zoom out: Gives the option to zoom out on the vertical axis.
Auto Range: Gives the option to revert back to the automatic scale on the vertical

axis.

e The graphs can also be exported by clicking “Export” in the window of each graph.
Graphs can only be exported in Excel or HTML format.

Example

Click “Failure Mode” on the Historical Reports toolbar, which will display the following

window:

Engineering System (CGS6.4.04%6) EE=]
[system ] |
G U 8 & & € ¢ @ ¢ @ ¢ ©
Avail Costs C.Analysis Data Con. Fail. Mode  Jack Knife Mant., Mix Mant. N.Azlen Pareto Production  Statistics
Z EEMPLO s PLANTAA T T = o &

Subsystem

o ns.i
¥ [JHott
O []rroz

= RRLNE

Faure Mode | symptom | Cause|

m FalureMode Total Amo... TotalDura... MCE Quan... MCIQuan

MCM Qua,

MCEDura... MCIDuat... MCMDura.

[tsts A1 [7] Adist

Since unti

[ Expand Todos
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In the window enter the start and end dates of the study (from June 1, 2011 at 00:00 until July
1, 2011 at 00:00), select the piece of equipment HLT006 and then click “Calculate”:

D reabiy . sanass =
[ viesemming  Windons Help
[ Disgramming | Historical Reports | probabilstic Reports | System [ Simulation | Configuration|
e = . ,
W U 8 @& § €& @ @ & @ @ «
Aval Costs  C.Andlysis DstaCon.. Fai.Mode Jakknfe — Mank  MixMank.. NAden  Paeto  Production  Stafisies
=) EJEMPLO rmes - PLANTA A — o [ .
[ [ Historical Report of the Failure Modes =] =0
Subsystem Fallure Mode | symptom [ Cause|
(L) Configurscién 1 ¢ (0 FIPANTAR 1 Failve Mode Totsl Amo... TotalDurs... MCEQuan... MCIQuan. MCMQua.. MCEDurs.. MCIDUrst... MCMDura. r
() Configuracién 2 § (© [ Configuracién 1 i
(8) Configuracién3 L= NS 3
(F) Configuracién 4 0 [Jrro0z B
(§) Configuracén’s oF [F[HT00
3 ® [ Configuracién2
T [JrToos
3 [[]HLT00S
§ @ []configwaaéns
T [V[HLT00s
O [Jroor
§ @ [ Configuracén 4
O [nos
o [Jroos
5 ® | ] Confiquracéns
T3 [0
§ @[] Configuratiéns. .
© [JHon
O [/HT012
O o
[Flsts [JAl 7] Adjust [ Expandir Todos
Since Unti
June 1, 2011 |5 00:00: 00 July 1, 2011 [+ 00:00:00
£L" 1, J »
(1028, 343) Autodistribuir Reset StartPoint.
Both <[] [ ] | podel [Reports

That will generate the following data grid in the Failure Modes tab:

[ Historical Report of the Failure Modes (=3
Subsystem Faiure Mods | Symptom | Cause|
Y0 Fterment I Failure Mode Tatal Amount Takal Duration| MCE Quantity  MCI Quantity MCM Quantky  MCE Duration[h] Ml Duration[h]  MCM Duration|
9 (1) [CJPLANTAA d ! o 1 | [hl [hl h] [hl
= 5";?:;:;'“" 716 [SISTEMA STATEX IIT 1 2,18 q 1 q 0,00 0,00
o [ 718 |CABINA ¥ ACCESCRIOS 1 0,35 1 o q 0,35 0,00
o [non E 2,19 1 o 1 0,40 1,75]
4 (®) [ Configuracién 2 i 0% 8 o L 5% 000
o [ 1 1,3 1 o q 1,38 0,00
o s E 557, E o q 5,97 0,00
§(8) [ Configuracién 3 L 3,65 L o L B 000
= [T 3 4,64/ El q 1] 4,12 0,51
o [ 1 u.ﬂ 1] q [ 0,48 0,00
4 () [ Configuracién 4 L 0.2 L o L 0iad 500
o [ 1 0,75 q o 1 0,00 0,75
o [ s 708 [BLOCK MOTOR MD 1 0,72 1] q 0 0,72 0,00/
] Configuracian 5
3 []HLTOL0
§ 0[] Configuracién 5.1
O [CJHLTOL
O []HLTo12
3 [HLTOL3
[[usts [ Al Adjust [] Expandir Todos
Since until
June 1, 2011 1 0000 00 July 1, 2011 1 0000 : 00

Next, click “Export” in the Failure Modes tab. This will open the Save window and in it type the
file name: Equipment HLTO06 Failure Modes, and then click “Save”:
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E’Save

Save in: i

L
el
Elementas
recientes

Escritorio

E
Mis
documentos

Equipa

Red

caso de prueba

)

B data-verificacion-tuplas
E_] data-verificacion

B ejemplo-casto-grafico
B ejemplo-costo

B ejemplo-grafico

B ejemplo

B ejemplo.xs

B ejemplo2

E_] listaequipos

File name: modo-falla

Files of type: | Excel File (*.xs)

Save
Cancel

The following message confirms that the file was exported correctly:

ra

Information

File exported successfully,

==

-

To graph the exported data grid click “Graph” in the Failure Modes tab, which will generate the

following graphs:
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[ Chart Failure Made

Failure Mode By hour e pholls
Reliability & Mail Engineering Id Value
714 SISTEMA PROPULSION
8.0 100 0%
s 722 SISTEMA ELECTRICO 24V
o 50.0% 711 SISTEMA FRENOS
; ’ 701 SISTEMA DE AIRE MD
i3 oy 715 MOTOR TRACCION
1 716 SISTEMA STATEX 1T
L 70.0% 723 NEUMATICOS
an 707 SISTEMA ENFRIAMIENTO MD
55 50.0% 708 BLOCK MOTOR MD
g 50 z | 501 FSPERA DE REPLESTD
3 as soow = | 710 SISTEMA DIRECCION
10 719 CABINA ¥ ACCESORIOS
35 40.0%
30
25 30.0%
20t B LR | B L B b —
15
1.0 10.0%
st LB LB LB B 1Bt R LB LB L romioi
00 0.0%
714 722 11 701 715 716 723 T07 Joe 501 710 T19
Description (Id)
—+— % Accumulated Impact —— % Individual Impact Failure Mode|
|| Series Manager  [] Axis Manager | | ‘ = ] s
Apply to alltabs  (7) Nok Indexed @) Indexed
See list Export Close
[I1] Chart Failure Mode (=)
Failure Mode by number Fralis Mode
Reliability & Engineering Sy 1d Value
a0 100.0% 722 SISTEMA ELECTRICO 24V
: 714 SISTEMA PROPULSION
e 005 711 SISTEMA FRENOS
ae ’ 715 MOTOR TRACCION
18 Y 701 SISTEMA DE AIRE MD
Fi 716 SISTEMA STATEX 1T
€5 70.0% 723 NEUMATICOS
60 707 SISTEMA ENFRIAMIENTO MD
L 50.0% 708 BLOCK MOTOR MD
‘5 50 R ES ESPERA DE REPUESTO
Eas soow S | 710 SISTEMA DIRECCION
10 719 CABINA Y ACCESORIOS
a5 40.0%
30
25 30.0%
P . —
15
A0, 10.0%
fygiEs e s e oE WE NN S S SN SR s e
oo 0.0%
Description (Id)
—— % Accumulated Impact —— % Individual Impact Failure Mode|
[] Series Manager [ Axis Manager ] = | =
Apply to allkabs () Nok Indexed @) Indexed

See selected equipments list

Finally, export the graphs by clicking “Export”.
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Historical Reports Tab: Jack-Knife

Using Jack-Knife analysis the dispersion of the equipment and/or configurations can be
obtained with respect to its mean time to repair and failure frequency. The dispersion graph is
separated into four quadrants, which are: ACUTE (diagram nodes with a high MTTR and low
failure frequency), CHRONIC (diagram nodes with low MTTR and high failure frequency) UNDER
CONTROL (diagram nodes with a low MTTR value and low frequency) and ACUTE-CHRONIC
(diagram nodes with a high MTTR value and high frequency).

In this way the worst diagram nodes in the plant can be located (the ACUTE-CHRONIC ones). At
the same time, the dispersion graph of the failure modes of the diagram nodes that the user
deems appropriate to analyze can also be obtained. In this case, it is also possible to establish
the worst failure codes.

Procedure

e Select the icon “Jack Knife” (‘{,\ ) on the Historical Reports toolbar.

® Enter the start and end dates of the study in the items From and Until.

e (Click “Calculate” which will generate the report.

e The data grid can be exported by clicking “Export”.

e The data generated can be graphed by clicking “Dispersion” for the dispersion of
equipment and/or configurations and clicking “Failure Modes Dispersion” for the
dispersion of failure modes of diagram nodes.

Characteristics

o The graph Failure Modes Dispersion is only generated for diagram nodes containing
data. So if there is only information from equipment a report will not be able to be
generated for the configurations. The Dispersion graph can be used for configurations in
which the equipment that it is composed of contain data.

® The indicators are calculated for all diagram nodes, independently of those selected in
the Structural Tree.

o The start date and end date must be different, and for the calculation to be correct both
must be within the dates that are set for the database in use.

Options for entering start and end dates for the study

To enter the start and end dates of the study in the items From and Until, there are three
alternatives:
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e For both the start date (From) and the end date (Until), select the button 3, and in the
calendar that comes up first select the year, then the month, and lastly the day.

e Another way is to type the dates of each item in the text boxes, in the format: MONTH,
DAY, YEAR.

e Select the month, day, or year in the text box and click the arrows ¥ until you reach

the desired dates. You can also use the up and down keys on your keyboard.
If the time is not correct, it can be changed in the option General on the Configuration toolbar.
For more information about this, go to that section in this document.

Options for selecting diagram nodes

To export or graph the data, select the necessary diagrams. To do that, there are the following
options:

e Select them directly in the Structural Tree in the Jack-Knife window.

e |f you want to export or graph all of the diagram nodes, select the option All in the Jack-
Knife window.

e When only groups of equipment and or/configurations are necessary, select the option
Lists in the Jack-Knife window. The lists or groups of equipment must be created
previously in the option List Adm. on the Configuration toolbar. For more information
about that, go to the item List Adm. in the Configuration toolbar section in this
document.

Options for exporting a data grid

The window that opens when you click “Export” in the Jack-Knife window contains the
following options:
e All the diagram nodes or just the ones selected previously in the Structural Tree can be
exported.
e The alternative is also given to choose the format of the document exported (Excel,
HTML, CSV or XML).

Graph Options

® In this report there are two graphs, in the option “Dispersion” for the dispersion of
equipment and/or configurations, and the option “Failure Modes Dispersion” for the
dispersion of failure modes of the nodes.

Diagram Nodes Dispersion Graph Options
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In the window of this graph there are the following options:

When you select Series Manager, a window opens with the diagram nodes being
graphed, and each one contains the following options:

Visible: When selected the diagram node will be visible on the graph.

By default, all the options Visible are selected.

Label: When selected the name or nickname of each diagram node will appear.

Color: Change the color of each diagram node in the graph.
In Axis Manager, the minimum and maximum values of the graph’s axes can be
changed. In Reset the values of the axes revert back to the ones calculated by the
software.
There is an option to choose between Names or Nickname. With Nickname, the name
of each diagram node will appear in both the data table and the graph. With Nickname,
the nickname of each diagram node will appear in both the data table and the graph.
There is also the option to choose between Point, Circular, and Nickname. With the first
three [sic] options each diagram node appears with a specific coloring that represents it.
With the last option it is only represented by its Nickname.
The option Order puts the diagram nodes in the table in order, starting from the ones
positioned worse on the graph (greater failure frequency and greater MTTR) to the best.
When you right-click on the graph the following options will appear:

Properties...
Save as..
Print...

ZoomIn 3

Zoom Qut »

Auto Range »

Properties Changes the properties of the graph, such as the color and title, and see
tags, among others.

Save as: Save the graph in PNG format.

Print: Print the graph.

Zoom in: Gives the option to zoom in on all axes, or just the horizontal or vertical
one.

Zoom out: Gives the option to zoom out on all axes, or just the horizontal or vertical
one.

Auto Range: Gives the option to revert back to the automatic scale on all axes, or
just the horizontal or vertical one.

1 1 7 ' m E 5W
REUABLIY & MAINTENANCE ENGINEERING SYSTEM

Copyright © 2012, by CGS SA

CGS



Reliability & Maintainability Engineering System User Manual

The graph can also be exported by clicking "Export" in the graph's window. The graph

can only be exported in Excel or HTML format.

Failure Modes Dispersion of Diagram nodes Graph Options

When you click "Failure Modes" a window will open with a list of the failure modes to be

graphed. In the window there is the option to take away or add failure modes required.

Within the window of this graph there are the following options:

When you select Series Manager, a window containing failure modes of the diagram
nodes previously selected will open (to be graphed). Each of the failure modes have the
following options:

Visible: When selected, failure modes will be visible on the graph.

By default all options Visible are selected.

Label: When selected, the name or nickname of each failure mode appears on the

graph.

Color: Change the color of each failure mode on the graph.
In Axis Manager the minimum and maximum values of the graph's axes can be changed.
In Reset the values of the axes revert back to the ones calculated by the software.
There is an option to choose between Names or Nickname. With Name, the name of
each failure mode appears in both the data table and the graph. With Nickname, the
nickname of each failure mode appears in both the data table and the graph.
There is also the option to choose between Point, Circular, and Nickname. With the first
two options each failure mode appears with a specific coloring that represents it. With
the last alternative, the failure mode is represented only by its Nickname.
The option Order puts the failure modes in order, starting with the ones positioned
worst on the graph (higher failure frequency and higher MTTR) to the ones positioned
best.
When you right-click on the graph there will be the following options:

Properties...
Sawve as...
Print...

ZoomIn 3

Zoom Out  »

Auto Range »

Properties: Change the properties of the graph such as the color and title, and see
tags, among others.

118 MrMes

Copyright © 2012, by CGS SA

CGS



Reliability & Maintainability Engineering System User Manual

Save as: Save the graph in PNG format.
Print: Print the graph.
Zoom in: Gives the option to zoom in on all axes, or just the horizontal or vertical
one.
Zoom out: Gives the option to zoom out on all axes, or just the horizontal or vertical
one.
Auto Range: Gives the option to revert both axes or just the vertical or horizontal
one back to the automatic scale.

o The graph can also be exported by clicking "Export" in the graph's window. It can only

be exported in Excel or HTML format.

Example

Click "Jack Knife", which will open the following window:

[I) Relisbility And Maintainability Engineering System (CGS 6.4.0.496) el= =]
s Help
[ Diagramming| Historical Reports | prababilstic Reports | System | Smulation | Canfiguratien|
@ G 0 @ @ > & ¢ @ @ ©
W G 8 & e & & @ ¢ | L
Avail Costs  C.Analysk DataCon,. Fai.Mode Jackknfe  Mank  MigMank.. NAsen  Parsto  Production  Stabistics
L= EJEMPLO.rmes - PLANTA A I fack Knife Report =
Subsystem Corrective Maintenances fum...  TTM[Hrs]  Maintenancs Events u...  Total Number of Everts[\e]  Avsisbity[%]  riizstion(%]  MTBF[Hrs]  MTTR[Hs.]  MIBS[Hrs.]
¢ @ [lrantaa F f 1 F F 1 1 F
4 () [1]Configuragént
O []HLT001
3 [Jritoos
§ (9 [ Configwacéns
O []HLT006
O []HLT007
§ ([ Configuradén
© [ritoos
O [rToos
4@ [ Configuracéns
o3 []rLo10
¢ (0[] Configuracion 5.1
© [JHon
O [noiz
O o
[Fusts [EAl [ adust
Since until
June 1, 2011 [ 00:00: 00 2y 1, 2011 = 00:00: 00
= =) Dispersion Failre Modss Dispersion Export

Next enter the start and end dates for the study: from June 1, 2011 at 00:00 until July 1, 2011 at
00:00. To do that, select the icons and the dates.
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Click "Calculate" to generate the following data grid:

[ Jack Knife Report (=)
Subsystem Corrective Maintenances Num... TTM[Hrs.]  Maintenance EventsNu...  Total Number of Events[... Availabiity(%]  Utiization[%] MTBFHrs]  MTTR[Hrs.]  MTBS[Hrs.]
o (0 [IPLANTAA 51,000 373,083 65,000 48,182%| 17,775%) 2,461 5,754 1,306)
§ (0[] Configuracion 1 46,000 312,173 56,000 56,642%| 29,976%| 4,404 5‘43}‘ 1,629
O3 []HLTO0L 35,000 102,302 37,000 85, 708%] 62,592%] 12 mj‘ 2,485 4,060
3 []HLT002 30,000 mn.ﬁi‘s‘ 33,000 86,059%] 70,432%] 16,358 2,500 4,6%]
O3 []rLToo3 26,000 207,561 54,000 71,171%] 56,6747 15,113 6,363] 4,208
¢ (® [ Configuracin 2 26,000 54.1# 33,000 92,482%)| 60,407%| 21,441 1:@' 5,311
O [ |HLToo4 37,000 198,732 39,000 72,398%, 49,251% 9,331, 4,989 3, uﬁ'
O3 [|HLT00S 28,000 131,621 42,000 81,719%] 62,825%] 15,598 2 asll 4,308]
§ (& [Configuracion 3 29,000 sn.s&‘ 32,000 92,584%] 77,751%] 18,660 1,102 4,954
O3 []rLToos 26,000 50,386, 31,000 93,001%| 77,751%] 18,303 1,137 4,59
OF [|rLToo7 5,000 707,573 5,000 1,725%) 1,201%] 1#41 141,514 0,861
{ ® D Configuracidn 4 60,000 103,850| 68,000 85,576%| 70,698%| 8,344 1,189 3,462
3 []HLT008 44,000 142,945 45,000 80,145%] 65,848%] m‘ﬁ 2,650) 4,087
O3 []HLT00S 28,000 35,000 87,386%] 72,314%] 17,953 2,010) 5,208]
L@ [ Configuracion s 0,000 i 0,000] 100,000%) 100,000%) 720,000 0,000] 720,000|
OF []rLT010 14,000 g 15,000 76,700%] 68,102%| 32,669 4,96g] 6,906]
§ (@ []Configuracién 5.1 43,000 o 51,000 57,307%] 35,627%] 5,829 6,233 2 1?5‘
CF [HLTOLL 35,000 K 39,000 64,175%] 46,510%] 5,30 6,921 3,189)
OF [HT012 28,000 X 35,000 87,385%] 72,314%] 17,953 2,010] 5,208]
OF [HT013 0,000] i 0,000] 100,000%, 100,000%) 720,000] 0,000] 7zu‘uﬁ|
[Lists [C]AI [T Adjust
Since Uniil
June 1, 20111 00:00: 00 2y 1, 2011 5 00:00:00
[ Caeuiatz 3 [ Dispersion | [ Faiure Modes Dispersion | [ Export | [ close |

Click "Export" in the Jack-Knife window which will open the exportation window. In that
window select the option "General Report". The option Only selected subsystems must not be
checked so that the data from all the diagram nodes will be exported. Also choose the option
Excel and click "Export":

E Export @

Reports

[] ©nly selected subsystems

All ] [ None
Format
(@) Excel On szparate sheets
1 HTML
%) CSV
) ML

That will open the Save window and in it type the file name: Jack Knife Plant A, and then click
"Save":
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E’Save

Save in: i

L
el
Elementas
recientes

Escritorio

E
Mis
documentos

1A

-

Equipa

Red

caso de prueba

)

B data-verificacion-tuplas
@_] data-verificacion

B ejemplo-casto-grafico
B ejemplo-costo

B ejemplo-grafico

B ejemplo

B ejemplo.xs

B ejemplo2

E_] listaequipos

) maodo-falla

Filz name: jack-knife-data

Files of type: | Excel File (*.xs)

Save
Cancel

The following message confirms that the file was exported correctly:

5

Information

==

-

To generate a graph, the diagram nodes you want on the graph must be selected. Therefore,
select the equipment HLT001, HLT002 and HLTOO3 in the Structural Tree. There are two graphs

that can be created:
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Equipment Dispersion Graph

. T N " . . .
* When you click "Dispersion" the following graph will be generated:
m Jack Knife Graph
Jack Knife Graph
Reliability & Maintenance Engineering System
[
18 SEVERE SEVERE CHRONIC
17
18
15
£ 14
z
13
12
1.1
L
B
UNDER CONTROL CHRONIC
P o S i e G o e o S o L
23 3.0 3.1 32 33 34 35 36 37 38 35 40
In(n)
=[] Axis Manager
Ln{n) Promedia: 3,412 Ln{mtkr) Promedio: 1,316
Subsystem In{n) In{mktr) Visible Label Quadrant
103 3.258 1.851 & [ A
101 3.555 0.911 E 0 R
102 3,401 1.065 E 0 BC
:Nickname - :Circulo - Ordenar  [] Sin Logn
Elil%ﬁ: géfggf%g“ Severe [J] Severe Chronic Under Cantral Chranic '

neering System User Manual

Export the graph by clicking "Export".

Failure Mode Dispersion Graph

When you click "Failure Modes Dispersion" the following window will open:

CGS
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n ==
Modos de Falla
g

[] 208 (OBSTACULD EN LAIA)

214(LLENNJD DE COMBUSTIELE)
237 (REVISION ANTES DE PARTIDA)
SIJIJ (DETENIDO CON OPERADOR)
3IJ1 (DETENIDO 51N OPERADOR)

[¥] 309 (TRONADURA)

312 (ENTREGADO POR MANTENCION)

m

[#] 313 (STOCKPILE ALTO)

[7] 318 (TRASLADO LARGO)

[] 317 (COLACION D12

[#] 318 (COLACION NOCHE)

[/] 320 (CAMBI0 DETURNG)

400 (MANTENIMIENTO PROGRAMADD)
[] 401 MANTENCION NEUMATICOS)
[7] 402 (LUBRICACIGN)

SDQ (ACCIDENTE OPERACIONALY

[] 513 (FALLA O AVERIS)

[/] 700 (SISTEMA DE ARRANQUE WMD)
[] 701 (SISTEMA DE AIRE WD)

[/] 702 (SISTEMA DE CONTROL ELECTRONICOMD)
704 (SISTEMA COMBUSTIBLE WD)

[/] 708 (SISTEMA LUBRICACION WD)

707 (31STEMA ENFRIAWIENTO MO} il

4 mn 2

This list shows all the failure modes of the selected equipment. This enables you to remove the
failure modes that you do not want to be in the study.

Click "Accept" in the window with the list of failure modes, which will generate the following
graph:
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P

E Jack Knife Graph (Failure Modes) @
Jack Knife Graph (Failure Modes)
Reliability & Maintenance Engineering System
2.50 ®
205  SEVERE SEVERE CHRONIC
2.00
175
1.50
125
Iﬁ_ 100 = )
€ 075
050 o
0351 @
0.00 e
L J
-0.25 &
050 i‘nEH'c'oNTHOL CHRONIC
-0.75 4
0.00 0.25 0.50 075 1.00 1.25 1.50 175 2.00 2.25 250 275 3.00 3.25 3.50
Inin)
® 22 § 709 720 711 708 T14 723 T15 707 718 7186 702 @ 509 @ 717 @ 721 @ o0 @ 708
® 70 @ 701 @ 513 @ 704
e [] Axis Manager
Ln{n) Promedio: 1,01 Ln{mttr) Promedio: 0,87
Failure Made In{r) In{mkkr) Visible Label Quadrant
722 3.178 0,93 Fd [ AG CR. -
709 1.609 2.451 Z : AG CR. (=
720 1.792 1,954 Fl & AG CR
711 2,485 0.964 Z : AG CR.
708 1.386 1.979 ¥ & AG CR -
:I‘.Iickname v: :Circulo v: [¥] Ordenar
Since: 01/08/2011 . .
il 30/06/2011 [¥] Severe  [7] Severe Chronic  [¥/] Under Contral [ Chranic

Export the graph by clicking "Export".

Historical Reports Tab Maintenance Indicators

This report enables the user to visualize a series of indicators on the equipment level and the
configuration level.

e  Mix of Planned/Unplanned Activities
® Maintenance/Operation Indicators
e Distribution by category (Electrical, Mechanical, Instrumental) of the number of
corrective maintenance activities.
e Total and net available use
® Level of Impact for each type of maintenance
Procedure

™
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Select the icon "Maint." (‘& ) on the Historical Reports toolbar.
Enter the start and end dates of the study in the items From and Until.
Select a piece of equipment, configuration, or system of the Structural Tree within the
Maintenance Indicators window.
In the upper left-hand side of the same window the name of the name of the
selected diagram node is shown.
All the maintenance indicators of a selected diagram node are calculated
automatically.
The indicators are presented in five windows.
The data grid generated can be exported by clicking "Export".

Characteristics

The data grid is only calculated for the diagram nodes selected in the Structural Tree.
When you select a diagram node is selected in the Structural Tree, the data grids for all
the tabs of the database are calculated automatically.

The start and end dates must be different and for the calculation to be correct they
must both be within the dates that are set for the database in use.

When you open the Maintenance Indicators window, the data shown is from the plant
or system.

Options for entering start and end dates for the study.

To enter the start and end dates in the items From and Until, there are three options:

For both the start date From, and the end date Until, select the button , and in the
calendar that comes up first select the year, then the month, and finally the day.
Another way is to type the dates for each item in the text boxes in the format: MONTH,
DAY, YEAR.

Select the month, day, or year in the text box and click the arrows +1 until you reach

the desired dates. You can also use the up and down arrows on your keyboard.

If the time is not correct, it can be changed in the option General in the Configuration
toolbar. For more information about this, go to that item in this document.

Options for exporting the data grid

Exportation can only been done for one diagram node at a time.
When you click "Export" once, the data grids for all tabs will be exported.
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e |n the Save window that opens when you click "Export", in the option File Types, you
can choose to export the data grid in Excel, HTML, CSV or XML format.

Example

Click "Maintenance Indicators" on the Historical Reports toolbar. This will open the following

[I] Relisbility And Maintainability Engineering System (CGS 6.4.0.496) el= =]
@) oicoamming  windons Help
| Prababilstic Reports | System | Simulation | Configuration|
= e g = e = . ﬁ . o
@ U 0 & a © ¢ @ G @ bl
wai osts  C.Andyss DataCon.. FalMode JackKnfe | Mart, |MxMant.. NAsen  Parsto  Production Statitics
Aval Costs  €.Anah Fal. Mode Jackknfe | Mank, | MixMant.. H.Aak Parcto  Production  Statisti
L= EJEMPLO.rmes - PLANTA A 0 M = = [
<Modos > Report; PLANTA A
Subsystem oo =
o (@) PLANTAA Carrective Maintenances a
FTo01 § (© Configuracien 1 ‘;‘
3 HLTo0! |
— O ez techanical | -
(A 5 Fivo0s Fedtical I
ISONE | lervies T
= Total |
HLTO0
O3 HLToL2
[=TRTE)
Since Unti
June 1, 20112 00:00:00 July 1, 20115 00:00:00
7] Adiust [(Eport ] [ caleulte
- -
< v
@21,1) Ajustar | [ Autodistribuic Reset StartPoint
B ][] (7] | o [

The data grid visible belongs to Plant A.

Next, enter the start and end dates of the study: from June 1, 2011 at 00:00 to July 1, 2011 at

00:00. To do that, select the icons and select the dates.

™
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Then select the piece of equipment HLTOO1 in the Structural Tree of the maintenance window.
That will generate the data grids of this piece of equipment:

E Maintenance @

<Modos = Repart: PLANTA A

Subsystem | Operakion Maintainability Indicators I Event Rangs
9 @. PLAMTA A Carrective Maintenances Programmed [ Mon Programmed Activities | Percentage Indicators
+ @ Configuracion 1
F HLTOO1
F HLTO02
b HLTOO3

¢ (P Configuracidn 2
F HLTO04
T HLTOOS

+ @ Configuracion 3
£ HLTO08
F HLTO07

+ ® Configuracidn 4
¥ HLTO08
F HLTO03

4 (R Configuracién 5
F HLTO10

+ @ Configuracion 5.1

¥ HLTO11

F HLTO12
F HLTO13

Impacted Failures Nu...  Duration (Hrs.) MTTR (Hrs.)
echanical 12,00 59,78 4,98
Electrical 43,00 223,20 5,19
Gervices 7,00 12,54 1,79
Takal 51,00 295,53 2,79

Since Unikil

June 1, 2011 & 00:00: 00 July 1, 2011 12 00:00: 00

[¥] Adjust Export ]| Calculate |[ Close ]

Then click "Export" in the Failure Modes tab. This will open the Save window and in it type the
file name: Maintenance Indicators for the piece of equipment HLTO01 and then click "Save".
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E Save

Save jn: . caso de prusba

)

B data-verificacion-tuplas
@_] data-verificacion

B ejemplo-casto-grafico
B ejemplo-costo

B ejemplo-grafico

B ejemplo

B ejemplo.xs

B ejemplo2
@_]jack-knife-data

B Jistaequipos

@_] modo-falla

el
Elementas
recientes

Escritorio

E
Mis
documentos

1A

-

Equipa

‘*k File name: mant-data

Red - .
Files of type: | Excel File (*,xls)

Save
i Cancel

The following message confirms that the file has been exported correctly.

"

Information

File exported successfully,

-

==

Historical Reports Tab: Mix Maintenance

This report shows the structure of the work orders implemented on a piece of equipment,
defining the percentage of corrective v/s planned activities. The report considers two values

separately: implementation time and number of activities.

Procedure

-
e Select the icon “Mix Maint.” (‘Ml) on the Historical Reports toolbar.
e Enter the start and end dates for the study in the items From and Until.

e C(lick “Calculate” to generate the report.

e Data generated can be exported if desired by clicking “Export”.
e Data generated can be graphed by clicking “Graph”. This will open a window with two
graphs. The first graph shows the Mix Maintenance by time (duration) and the second

by number (frequency).

Characteristics

CGS
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e The data grid is calculated for all equipment, independently of the ones selected in the
Structural Tree.

e The start and end dates must be different, and for the calculation to be correct both
must be within the dates that comprise the database in use.

Options for entering start and end dates for the study

There are three options for entering the start and end dates for the study in the items From
and Until:
® For both the start date (From) and the end date (Until), select the button ,and in the
calendar that come up first select the year, then the month, and finally the day.
e Another way is to type the dates for each item in the text boxes, in the format: MONTH,
DAY, YEAR.
e Select the month, day, or year in the text box and click the arrows (¥ until you reach

the desired dates. You can also use the up and down keys on your keyboard.
If the time is not correct, it can be changed in the option General on the Configuration
toolbar. For more information about this, go to that item in this document.

Options for selecting diagram nodes

To export or graph data, the equipment and/or configuration that you need must be selected.
To do that there are the following options:

e Select them directly in the Structural Tree in the Mix Maintenance window.

e If you want to export or graph all equipment and configurations, select the option All in
the Mix Maintenance window.

e When only groups of equipment are necessary, select the option Lists in the Mix
Maintenance window. The lists or groups of equipment must be previously created in
the List Adm. option in the Configuration toolbar. For more information about that, go
to the item List Adm. in the Configuration toolbar section in this document.

Options for exporting a data grid

The window that opens when you click “Export” in the Mix Maintenance window contains the
following options:
e You can export all diagram nodes or just those selected previously in the Structural
Tree.
e There is also the option to choose the format of the exported document (Excel, HTML,
CSV, or XML).
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Graph Options

The graph window that opens when you click “Graph” contains the following options:

e With the option Names, the names of all selected diagram nodes are shown on the
horizontal axis.

e  With the option Nickname, the nicknames of the selected diagram nodes are shown and in
an attached table the names and nicknames for each one are matched up.

e When you right-click on one of the graphs, the following options will come up:

Properties...
Save as..
Print...

ZoomIn 3

Zoom Qut »

Auto Range »

Properties: Change the properties of the graph such as the color or title, and see tags,
among others.
Save as: Save the graph in PNG format.
Print: Print the graph.
Zoom in: Gives the option to zoom in on the vertical axis.
Zoom out: Gives the option to zoom out on the vertical axis.
Auto Range: Gives the option to revert back to the automatic scale on the vertical axis.
e The graphs can also be exported by clicking “Export”. They can only be exported in Excel
and HTML format.
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Example

Click “Mix Maintenance” on the Historical Reports toolbar, which will open the following
window:

[I] Relisbility And Maintainability Engineering System (CGS 6.4.0.496) EE=]

[ ] [ Probabilstc Reperts | System | Smlation | Configuration|

W 0 9 @ a & & @ G @ @ ¢ ‘

Aval Costs  CAnalyss DataCon... Fail Mode JackKnfe ~— Mant.  MixMant.. N.Aden  Pareto  Production Statistics

) EEMPLO.mes - PLANTA A =2

I [0 Maintainability Mis =

Subsystem Avaiizbiity MC Haurs MP Hours MCNumber  MPNumber  TotslHowrs  TotslMumber % MCHours % MPHours % MCNumber % MPNumber

Configuracién 1 L @ [C]PLANTA A g 7

Configuracién 2 § @y [ configwradén L

Configuracién 3 o [JHo0

Configuracién 4 3 []HLT002

Corfiquracién 5 o [ Ao

§ @ [ Configuracion 2
O [HTo04
o [rnos

§ (& [ corfiguradion 3
oF R

O [Jrino
F @ [ Coniguracian 4
3 [H.Toos

[= NRGAC
5@ [ I<orfigmadins
3 []rino
$ @ [ Configuraciin .1
o [rnon
o [ Aon
[ = BRATE

[Clusts A1 [7] Adijust

Since Unti
June 1, 204115 00:00:00 dy 1, 2011 5 00:00: 00 v

Both v [a](

Next enter the start and end dates of the study: from June 1, 2011 at 00:00 until July 1, 2011 at
00:00. To do that, select the icons and the dates.
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Click “Calculate” which will generate the following data grid:

[I1) Maintainability Mix =
Subsystem Availability MC Hours MP Hours MC Number MP Number Total Hours Total Number % MC Hours % MP Hours % MC Number % MP Number

? @ DPLANTAA 48,182%)| 295,537 77,546 62,000 14,000| 373,083 76,000| 79,214%)| 20,785%)| 81,578%, 18,421 %

D Configuracién 1 56,642%)| 260,954 51,218 53,000 8,000| 312,173 61,000| 83,592%) 16,407%, 86,885%, 13,114%;

[ ] D HLTO01 85,708%)| 87,005] 15,896 35,000 2,000| 102,902 37,000| 84,551%)| 15,448%, 94,594%| 5,405%)

[ ] D HLT002 86,059%)| 87,003 13,365 30,000 3,000] 100, 368| 33,000| B6,683%)| 13,316%, 90,909%| 9,090%)

=] D HLT003 71,171%)| 165,454 42,106| 26,000 8,000| 207,561 34,000| 79,713%)| 20,286%| 76,470%) 23,529%)

{ @ DCnnhguratiﬁr\Q 92,482%)| 35,086 19,043 26,000 7,000| 54.123 33,000| 64,819%| 35,180%| 78,767%, 21,212%;

[l ] D HLTO04 72,398%)| 184,594 14,137 37,000 2,000] 198,732 39,000| 92,886%)| 7,113% 94,871%| 5,128%)

[ ] D HLT00S B1,719%)| 80,001 51,620 28,000 14,000] 131,621 42,000| 60,781%)| 39,218%) 66,666%, 33,333%j

{' @ DCUnf\guraclénS 92,984%)| 31,969 18,544 29,000 3,000] 50,514 32,000| 63,287%)| 36,712%)| 90,625%| 9,375%)

=] D HLTO06 93,001%| 31,841 18,544 28,000 3,000| 50,386| 31,000| 63,194%| 36,805%| 90,322%, 9,677%|

=] D HLT007 1,725%)| 707,573 0,000| 6,000 0,000| 707,573 6,000 100,000%| 0,000%, 100,000%| 0,000%|

f @ D Configuracion 4 85,576%)| 71,378 32,472 64,000 8,000] 103,850( 72,000| 68,731%)| 31,268%) 88,888%, 11,111%;

[ ] D HLT008 B0,146%)| 116,616 26,328 44,000 1,000 142,945| 45,000| B1,581%)| 18,418%, 97,777%| 2,222%)

[ ] D HLT00S B7,386%)| 56,298 34,520 28,000 7,000] 90,819 35,000| 51,989%)| 38,010%)| 80,000%| 20,000%j

& (:) DCnnhguratiﬁr\S 100,000%| 0,000 0,000| 0,000| 0,000| 0,000 0,000 0,000%, 0,000%, 0,000%| 0,000%|

[=] D HLTO10 76,700%| 69,844 97,915 14,000 5,000| 157.@‘ 19,000 41,633%)| 58,366%| 73,684%, 26,315%;

# ® D Configuracion 5.1 57,307%)| 268,031 39,357 46,000 8,000] 307,389 54,000| 87,196%)| 12,803%, 85,185%, 14,814%|

[ ] D HLTO11 64,178%)| 242,252 15,661 35,000 4,000| 257,914 39,000| 93,927%)| 6,072%) 89,743%, 10,256%;

[ ] D HLTO12 B7,386%)| 56,298 34,520 28,000 7,000] 90,819 35,000| 51,989%)| 38,010%)| 80,000%| 20,000%j

[=] D HLTO13 100,000%| 0,000 0,000| 0,000| 0,000| 0,000 0,000 0,000%, 0,000%, 0,000%| 0,000%|

[ClLists [ all Adjust
Since Until

June 1, 2011 1 00:00:00 July 1, 20111 00:00:00

Export ]| Caiculats

I[Pt | [ cose |

Click “Export” in the Mix Maintenance window, which will open the exportation window. In
that window select the option “Mix Maintenance”. The option Only selected subsystems must
not be checked so that all the data from all diagram nodes will be exported. Also choose the
option Excel and click “Export”:

(L] Bxport 55

Reparts

[ Only selected subsystems

Al ] [ Nang
Format
(@) Excel On separate sheets
) HTML
=) sV
XML

This will open the Save window and in it type the file name: Plant A Mix Maintenance, then
click “Save”:
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E Save

Save in: i

L

b

Elementas
recientes

Escritorio

documentos

1A

Equipa

i =
Mis

-

Red

caso de prueba

)

B data-verificacion-tuplas
@_] data-verificacion

B ejemplo-casto-grafico
B ejemplo-costo

B ejemplo-grafico

B ejemplo

B ejemplo.xs

B ejemplo2
E_]jack-knife-data

B Jistaequipos

@_] mant-data

) maodo-falla

File name: |

Files of type: | Excel File (*.xs)

Save
i Cancel

The following message confirms that the file was exported correctly:

5

Information

o 4

File exported successfully.

-

=

To graph, select the diagram nodes that you want to be on the graph. To do that, select the
pieces of equipment HLTO001, HLT002, and HLTOO3 in the Structural Tree in the Mix
Maintenance window, and click “Graph” which will generate the following graphs:

CGS
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L] MC v/s MP Mix Graph =]
Mix MC v/s MP Hours Mix MC v/s MP Amount

Reliability & Maintenance Engineering System Reliability & Maintenance Engineering System

Hours
Amount

> %]
& «"d‘r &
L &
Equipments/ Configurations Equipments/ Configurations
Hmp B MC e BMC
Mame Availability MP MC Tatal FeMP YeMC Mame Availability MP MC Total YoMP HMC
HLTOO01 85,708% 15,896 87,005 102,902 15,448%)| B64,551%HLTO01 85,708% 2,000 35,000 37,000f 5,405%| 94,594%
HLTO02 86,059% 13,365 67,003| 100,358 13,316%| B86,683% |HLT002 86,059% 3,000 30,000 33,000{ 9,090%| 90,909%
HLTOO03 71,171% 42,106 165,454| 207,561| 20,286%| 79,713%|HLTO03 71,171% 8,000 26,000 34,000 23,529%| 76,470%
Graficar usando: (7) Nicknames (@) Nombres

Export the graph by clicking “Export”.

Historical Reports Tab: Nelson Aalen

The Nelson-Aalen Report enables the user to see all the events that have occurred in a piece of
Equipment/Configuration during a determined period of time on a graph. Data such as impact,
duration and type of event that occurred can be extracted from the graph.

The functionality of Nelson-Aalen graphs satisfies the need to represent all historical events
occurring in a piece of Equipment/Configuration during a period of time in a graph. This graph
details the data of the event such as the type of event, if it did or did not cause the System to
shutdown, the impact of the event on the System and the duration of the event.

For this situation, a report has been generated so that you can see all of the data of an event in
one graph, mixing bubble charts and point graphs. In each graph the size of the bubble
indicates the event’s impact on the System, the point indicates the type of event (differentiated
by the form) and the color of the point indicates if the System shut down or not (red or green).
Additionally, a tag for each point is included indicating the duration of the event and the
numerical value of the impact.

Procedure

® Select a diagram node in the Workspace.

CGS
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e Select the icon “N. Aalen” (i@) on the Historical Reports toolbar.

e Enter the start and end dates for the study in the items From and Until.
e Click “Calculate” to generate the report.

* The data generated can be exported if desired, by clicking “Export”.

e The data generated can be graphed if desired, by clicking “Graph”.

Characteristics

e A data grid is calculated for one diagram node at a time.

® The data grids for the configurations and the system are calculated based on the overlap
of data of the pieces of equipment that each one contains.

o The start and end dates must be different, and for the calculation to be correct, both
must be within the dates that are set for the database in use.

Options for entering the start and end dates for the study

There are three options for entering the start and end dates for the study in the items From
and Until:
e For both the start date (From) and the end date (Until), select the button 3, and in the
calendar that comes up first select the year, then the month, and finally the day.
e Another way is to type the dates of each item in the text boxes, in the format: MONTH,
DAY, YEAR.
e Select the month, day, or year in the text box and click the arrows > until you reach
the dates desired. You can also use the up and down keys on your keyboard.
If the time is not correct, it can be changed in the option General on the Configuration
toolbar. For more information about that, go to that item in this document.

Options for exporting a data grid

e In the Save window that opens when you click “Export”, in the option File Type you can
select to export the data grid in Excel, HTML, CSV or XML format.

Graph Options

e When you right-click on the graph the following options will come up:
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Properties...
Sawve as...
Print...

ZoomIn 3

Zoom Out  »

Auto Range »

Properties: Changes the properties of the graph such as the color or title, and see

tags, among others.
Save as: Save the graph in PNG format.
Print: Print the graph.

Zoom in: Gives the option to zoom in on both axes, or just the horizontal or vertical

one.

Zoom out: Gives the option to zoom out on both axes, or just the horizontal or

vertical one.

Automatic Scale: Gives the option to revert back to the automatic scale for both

axes, or just the horizontal or vertical one.

o The graph can also be exported, by clicking “Export” on the graph window. It can only

be exported in Excel and HTML format.

Example

Select the piece of equipment HLTOO1 in the Navigation Tree and select the option “Nelson
Aalen” on the Historical Reports toolbar, which will display the following window:

ity Engineering System (CGS 6.4.0.496) EEIEE]
Help

Diagrs orts | Probabistic Reports | System | Simulation | Canfiguration|

= e = - = = = = = N o

O U 9 & & €© &€ @& ¢ @ 9

Aval Costs  Clhnalysis DataCon... Fal.Mode JackKnfe  Mank,  MicMank..| NAden | Pareto  Production | () Nelson-AslentLToor =)
=/ BEMPLO.mes - PLANTAA Date Duration Type Det.System  Impact lo (@ &=

G
Sing until
June 1, 2011 [+ 00:00:00 Juy 1, 2011 5 00:00:00
w2 5
Both <[] [ ] | model [Reports
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Next enter the start and end dates of the study: from June 1, 2011 at 00:00 to July 1, 2011 at
00:00. To do that, select the icons and the dates.

Then click “Update” which will generate the following data grid:

-

[11] Melson-AalenHLTOO1 (=]
Date Dur akion Type Dek. Systemn Impack
01/06/2011 08:00 10,583 3(DONP 51 1,00(
01/06/2011 18:35 0,6069MCE B 1,00)
01/06/2011 19:11 0,7300DONP 51 1,00
01/06/2011 19:55 10,4683 DONP SI 1,00
02/06/2011 00:06 0,6505/MCE B 1,00
02]06/2011 00:46 6,0575/DONP i 1,00)
02/06/2011 13:07 1,1111|DONP SI 1,00
02/06/2011 19:40 0,9605/D0 B 1,00
02/06/2011 20:38 0,5977(DONP 51 1,00—
02/06/2011 23:53 1,3283|DONP 5L 1,00
03/06/2011 12:30 0,3375(DONP 51 1,00
03/06/2011 12:50 1,3174|DONP SI 1,00
04/06/2011 00:04 0,3355/D0 B 1,00
04/06/2011 00:29 0,6316[DONP 51 1,00
04/06/2011 07:42 0,3308|D0 SI 1,00
04/06/2011 12:55 1,0886/DONP =1 1,00
04/06/2011 20:02 3,1180MCE 51 1,00
04/06/2011 23:09 10,5944 |DONP 5L 1,00
05/06/2011 00:06 0,5022|MCE i 1,00
05/06/2011 01:47 0,2686|DONP SI 1,00
05/06/2011 12:50 1,3700/DONP 51 1,00
05/06/2011 14:21 2,0988MP i 1,00
05/06/2011 16:27 10,5655|DONP SI 1,00
06/06/2011 01:10 1,0083|DONP =1 1,00
06/06/2011 07:36 0,3588(D0 51 1,00
06/06/2011 13:09 10,9827 |DONP 5L 1,00
06/06/2011 15:02 0,4575/MCE i 1,00
06/06/2011 16:13 1,4775MCI SI 1,00
06/06/2011 15:43 0,6469MCE B 1,00
06/06/2011 19:32 1,8591[MCM i 1,00
06/06/2011 21:24 2,3275|DONP SI 1,00
06/06/2011 23:43 0,8925/MCE B 1,00/ _
Since Unkil
June 1, 20112 00:00: 00 July 1, 2011 2 00: 00 : 00
[ Update ] ’ Exportar ] ’ Plat ] [ Close ]

Then click “Export” in the Nelson-Aalen tab which will open the Save window. In that window
type the file name: Nelson-Aalen of Equipment HLTO01, and then click “Save”:
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-
E Save | =3 |
Savein: | || casode prugba
Tz B data-verificacion-tuplas
"N;‘} @_] data-verificacion
E|EIT_IEI'ItDS B ejemplo-casto-grafico
TEINES B ejemplo-costo
B ejemplo-grafico
B 50
Escritario ] ejemploads
B ejemplo2
[; E_]jack-knife-data
J B Jistaequipos
Mis £ £
documentos —] m.ant datd
B mix
nL E_]modn-falla
==
Equipa
L ¥ File name: naalen
Bed Fiies of type:  [Excel File (*.xIs)

The following message confirms that the file was exported correctly:

-

Export successful,

File exported successfully,

Then click “Graph” in the Nelson-Aalen report window, which will generate the following

graph:

CGS
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E Melson-Aalen Diagram =]

HLT001

130
128
120
118
110

Event number

4 11-Jun 18-Jun 25-Jun 2-Jul
Fecha

|.MF + MCE MWMCI ¥ MCM X DO 4 DONP A D FAONP|

Finally, export the graph by clicking “Export”:

Historical Reports Tab: Pareto

Using the Pareto Diagram, equipment that is more important in regard to time and frequency
of maintenance can be detected through the application of the Pareto principle (vital few and
trivial many), which states that in general 80% of the total results originate in 20% of the
diagram nodes studied.

In this case the R-MES system presents the time and frequency of intervention/shutdowns of
equipment and configurations in a hierarchy. Besides showing actual results, it also shows the
cumulative percent curve in a secondary scale. The graph is very useful for visually identifying in
one single review the minority of vital characteristics that it is important to pay attention to,
thus enabling all of the necessary resources to be utilized to carry out a corrective action with a
proper allotment of efforts and resources.

It is important to consider that the user can create filters of the types of interventions/shut
downs to be analyzed in the Pareto diagrams; this possibility brings greater flexibility to the
application.

Procedure
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Select the icon “Pareto” (@;) on the Historical Reports toolbar.

Select the type of shut down to consider. To select all the types of shut downs, click
“All” in the Maintenance Selection section. By clicking “None”, all shut downs will be
deselected.

Enter the start and end dates for the study in the items From and Until.

Click “Calculate” to generate the report.

Data generated can be exported if desired, by clicking “Export”.

Data generated can be graphed if desired, by clicking “Graph”. When this option is
selected, a window with two tabs will open, each containing a graph. The first shows the
Pareto analysis by time (duration) and the second by number (frequency).

Characteristics

A data grid is calculated for all pieces of equipment, independently of the ones selected
in the Structural Tree.

The start and end date must be different, and for the calculation to be correct both
must be within the dates that comprise the database in use.

Options for entering the start and end dates for the study

There are three options for entering start and end dates of the study in the items From and

Until:

For both the start date (From) and the end date (Until), select the button ,and in the
calendar that comes up first select the year, then the month, and finally the day.
Another way is to type the dates for each item in the text boxes, in the format: MONTH,
DAY, YEAR.

Select the month, day, or year in the text box and click the arrows (> until you reach

the desired dates. You can also use the up El and down E arrow keys on your
keyboard.

If the time is not correct, it can be changed in the option General on the Configuration

toolbar. For more information about this, go to that item in this document.

Options for selecting diagram nodes

To export or graph data, you must select the equipment and/or configuration needed, and to
do that there are the following options:

Select them directly in the Structural Tree.
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e If you want to export or graph all of the equipment and configurations, select the option
All in the Pareto window.

e When only groups of equipment and/or configurations are necessary, select the option
Lists in the Pareto window. The lists or groups of equipment must be created previously
in the option List Adm. on the Configuration toolbar. For most information about this,
go to the option List Adm. in the Configuration toolbar section of this document.

Options for exporting the data grid

When you click “Export” an exportation window will open with the following options:

e All of the diagram nodes or just the ones previously selected in the Structural Tree can
be exported.

e There is also the option to choose the format of the document exported (Excel, HTML,
CSV or XML).

Graph Options

The graph window that opens when you click “Graph” contains the following options:
o When you select Series Manager in each of the graphs, there are the following options:
Visible: When selected each type of shutdown will be visible on the graph.
By default all Visible options are selected.
Label: This option is not activated for these graphs.
Color: Change the color of each type of shut down.

® |n Axis Manager the minimum and maximum values of the graph’s axes can be changed.
In Reset the axes values revert back to the ones calculated by the software.

e With the option Names the names of the diagram nodes selected will be shown on the
horizontal axis of the graphs.

e With the option Nickname the nicknames of the selected diagram nodes will be shown
on the horizontal axis of the graphs.

e With the option Indexed by Name the numerical values are shown (from 0, 1, 2, 3...) on
the horizontal axis of the graphs and in an attached table the numbers and names of all
the diagram nodes they refer to are matched up.

e With the option Indexed by Nickname, the numerical values are shown (from 0, 1, 2,
3...) on the horizontal axis of the graphs and in an attached table the numbers and
nicknames of the diagram nodes they refer to are matched up.

e When you choose the option Apply to all tabs, the option selected between Names,
Nickname, Indexed by name or Indexed by nickname in one graph will be applied to
the other graph.
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e When you right-click on one of the graphs there will be the following options:

Properties...
Save as..
Print...

ZoomIn 3

Zoom Out »

Auto Range »

Properties: Enable you to change the properties of the graph such as the color and
title, and see tags, among others.
Save as: Save the graph in PNG format.
Print: Print the graph.
Zoom in: Gives the option to zoom in on the vertical axis.
Zoom out: Gives the option to zoom out on the vertical axis.
Auto Range: Gives the option to revert back to the automatic scale on the vertical
axis.
e The graphs can also be exported by clicking “Export” in the window of either of the
graphs. This will display a window with the following options:

o Export one or both of the graphs at the same time.

o Export the graph in Excel and HTML format. If exporting both graphs in Excel
format there will also be the option to export them into the same worksheet
or separate worksheets. To choose this last option, check the option “In
separate worksheets”.
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Example

Click the option “Pareto” in the Historical Reports toolbar, which will bring up the following

window:

[ Reliability And Maintainebility Engineering System (CGS 6.4.0.496)
) o

[Disgramming] Fstorcal Repots | probebilstc Reports | System | Smulaton | ConPigraten]

ng  Windons Help

[==@l==]

‘i;fiﬁﬁé"iﬁﬂ?l

Costs  C.Analysis DataCon... Fal.Mode IJackknfe — Mant.  MixDant...

@ &

N.Aden | Pareto

@

Production

o

Statistics

EJEMPLO. - PLANTA A
2 i [ Pareto Diagrams

Subsystem

o @ [lranmaa

§ @O [ configuradon 1

o [0

O [Jrnoe

© [ Ao

§ @ [configuracin2
[=

F [C]HLT00S

§ & [cerfiguradson 3

T [[HLT006

[=RRGA

§ @ [ Configuracion 4

O [rnos

o [

T @ [corfousdins

Huss Fal

Adust

] Non Programmed

June 1, 2011

SE i

uy 1, 2011

S w0

Export

[ Nor

Operational Slowdowns
n Programmed

Calculate Flot

Eal

’

Ajustar

Autodistribur Reset StartPoint.

Next, click “All” in the item Selection of Maintenance.

Next enter the start and end dates for the study: from June 1, 2011 at 00:00 until July 1, 2011 at

00:00. To do that, select the icons and the dates.

Click “Calculate” which will generate the following data grid:
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. .
E Parete Diagrams =
Subsystem Hours Amaunk
7 (L) [C]PLANTA A 386,059 105,000
¢ 3 [ Configuracién 1 323,066 80,000
F [ |HLTOOL 111,696 53,000
F [[HLTO0Z 109, 406| 49,000
F [|HLTO03 216,391 52,000
§ P[] Configuracién 2 62,845 49,000
F []HLTO04 205,283 52,000
T [C]HLTO0S 142,795 63,000/
¢ €8 [ Configuracién 3 62,331 55, 000
F [ |HLTO0A 62,202 54,000
¥ [|HLTO07 707,573 6,000
¢ P[] Configuracién 4 113,088 103,000
F [|HLTO08 154,378 64,000
TF [[]HLTO09 99,325 53,000/
5 (B[] Configuracién 5 0,000 0,000
F [ HLTO10 172,138] 29,000
§ €0 [[] Configuracién 5.1 318,661 75,000
F [[]HLTO1L 265,041 53,000
F [[HLTO12 99,325 53,000
F [[]HLTO13 0,000 0,000
[FLists [ All Adijust
Detentions Selection
Corrective Maintenances  Operational D. Preventive Maintenances Operational Slowdowns
Electrical Programmed Preventivas Non Programmed
Mechanical [] Mon Programmed
Services
all
Since Until
aune 1, 2011 [4][E@] 00:00: 00 1uy 1, 2011 [4{[E@) 00:00: 00
Export ] [ Calculate ] [ Plak ] [ Close ]

Click “Export” in the window above, which will display the exportation window. In this window
select the option “Pareto”. The option Only selected subsystems must not be checked for all
the data of all the diagram nodes to be exported. Also choose the option Excel and click
“Export”:

e =]

Reports

Pareta [] ©nly selected subsystems

[ All ] [ Nong

Format

(@) Excel On szparate sheets
71 HTML
@) Csv

@

This will open the Save window and in it type the file name: Pareto. Then click “Save”:
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-
E Save | =3 |
Save jn: [ . caso de prusba D
D=z B data-verificacion-tuplas
"‘*& @_] data-verificacion
E|E|T_|E|'lt05 B ejemplo-casto-grafico
TEINES @_] gjemplo-costo
E_] ejemplo-grafico
B 9
Escritario ] ejemploads
@_] gjemplo2
[; E_]jack-knife-data
@_] listaequipos
Mis £ £
documentos —] m.ant datd
B mix
nL E_]modn-falla
&= B naalen
Equipa
Ay File name: pareto
Bed Fiies of type:  [Excel File (*.xIs) =

The following message confirms that the file was exported correctly:

-

Information

File exported successfully,

R

"

Next select the pieces of equipment HLT001, HLT002, and HLTO003 in the Structural Tree and

click “Graph”:
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IM Diagramas de Pareto 2.9

Subsistema Haoras Mimero
¢ O3 [IPLanTA A 608,71 138
O iguracién 1 504,15 138 |
[=] [c2 IR00R 269,36 124
|| [vPHLTO02 212,91 122
[=] |22 TROhE 311,97 121
¢ [ ] onfiguracién 2 141,09 124] _
F [HLTOO4 365,41 125 =
F [[HLTO0S 267,68 133
$ [ Corfiguracién 3 160,22 13
F [ |HLTO0E 160,22 134
F []HLTO07 711,35 S|
¢ [ [] Configuracién 4 211,00 177
F [[HLTO08 245,92 134
F [JHLTO09 199,36 123
5 3 [ Configuracién 5 108, 30 102]+

[tistas  [] Tadas Ajustar

Seleccidn de Mantenciones

Mantenciones Correctivas D. Dperacionales M. Preventivas
Btz Operacionales Preventivas
Mecanicas

Servicios

Desde Hasta

[ Expartar ]L Calclar | | Graficar I[ Cerrar

This will generate the following graphs:

[ Pareto Graph )
[ Hours | Amount|
Hours Indexed by Name
Reliability & Maintenance Engineering System Index Name

oo |© 003
T JToor

95.0% 2 [HLT002

s0.0%

es.0%

0.0%

S

0.0%

e5.0%

o0

55.0%

50.0%

° ~ ©
Equipments/Corfigurations
B | 7 ‘ ;
Applyto altzbs () ByName () ByNickname  © Indexed by Name () Indexced by Nickname
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[ Pareto Graph ==
Hours || Amount

Amount Indexed by Name
Reliability & Maintenance Engineering System Index Name
|HLTO01
i JLTo03
JLTooz

H

2g2RRyERER2RER

< T ] v

Applytoalltabs () ByName () ByNickname @ Indexed by Name ) Indexed by Nickname

Finally, export the graphs by clicking “Export”.

Historical Reports Tab: Production

Enables study of actual production and target production per interval of time, providing
information regarding system productivity, completion of production plans and effectiveness of
the equipment.

With this report you can effectively determine the causes of production downtime of a plant or
equipment, defining them as operational or maintenance issues. It also shows the plant’s
productivity measured in units per hour available. This identifies periods of overuse or when
the process is slow with respect to its nominal capacity.

In the use analysis, the historical report includes a measurement with respect to base time
(Total Use), as well as a measurement with respect to time available for operation (Effective
Use), isolating the effect of operational shutdowns and maintenance.

Procedure

-

® Select the “Production” (@) icon on the Historical Reports toolbar, which will open a
window with two tabs, one for Actual Production and the other for Target Production.

In the Actual Production tab

e Select the icon in Production Database, which is on the Actual Production tab.
e Upload a CSV file containing the actual daily production data. This file must be in the
following format:

CSV File Format
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The format must be:
Date; Actual Production

Example:

12-01-2011; 10
13-01-2011; 20
14-01-2011; 22

CSV File Format read by Excel

The format must be:

| Date Actual Production |
Example:
12-01-2011 10
13-01-2011 20
14-01-2011 22

The date must be in the format dd/mm/yyyy or dd-mm-yyyy, and the actual production
must be in the unit of measurement that has been used.
The file must not contain words.

e After uploading the file, click “Import” ([imeettar 1), This will extract the data, which are
visible in the box to the left on the same tab.
e To export the actual production data, click “Export” (&=t ).

In the Target Production Tab

® In the calendar located in the upper right-hand side of the window select the month and
year of the study.

e Click on each day on the calendar and enter the value of the production target of the
selected day in Target Production Assignment. If more than one day has the same
production target, drag the mouse over them on the calendar and enter the production
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target only once. In the left pane of the tab you can see the production targets entered
for each day.
e To export the target production data entered, click “Export” (L.&2=r=_),

In the Actual Production Tab or in the Target Production Tab

Regardless of which tab you are looking at, and after entering the data described above, follow
this procedure:
® Enter the start and end dates of the study in the items From and Until.
® (lick “Generate Report” (), which will open a new window with the reports
generated. This window has 4 tabs, each displaying a graph. These tabs are:
® Plan Completion
® Productivity
e Overall Equipment Effectiveness
® Actual Production vs. Target Production
® To export the graphs, click “Export” (\ﬂj) in the window where the graphs are
located.

Characteristics

® You need only enter the Report Interval and the Period once.

e The start date and end date must be different, and for the report to be correct both
must be within the dates contained in the database in use, the file imported in Actual
Production, and the data entered in Target Production.

® The calculation Period (Metrics per period and Metric) must be equal to or less than the
total periods included in both the database in use as well as the imported file in Actual
Production and the data entered in Target Production.

Options for Entering Study Start and End Dates

There are three alternatives for entering the study start and end dates in the items From and
Until:
® For both the start date (From) and end date (Until), select the button and in the
calendar that is displayed first select the year, then the month, and finally the day.
® An alternative is to type the dates in each item in the text boxes, in the format: MONTH,
DAY, YEAR.

e Select the month, day, or year in the text box and click the > arrows until you reach

the desired dates. You can also use the up and down keys on your keyboard.
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If the times do not coincide with those requested, they can be changed in the General
option on the Configuration toolbar. For more information about this, go to that item in this
document.

Options for Exporting the Data Grid

Bring up the tab you want to export data from, and then click “Export” (\ﬂj).
e The data grid can only be exported in CSV format.
e Export of Actual Production and Target Production data must be done
separately.

Graph Options

The Plan Completion, Overall, Equipment Effectiveness, and Actual Production vs. Target
Production graphs have the following options:
e Select Series Manager in each of the graphs. In it there are the options:
Visible: When checked, the selected distributions are visible on the graphs.
By default, all distributions are visible when you click “Graph”.
Label: This option is not activated for these graphs.
Color: Enables you to change the color of the distributions.

* In Axis Manager the minimum and maximum values of the graph axes can be
changed. In Reset, the values of the axes revert back to the ones calculated by the
software.

®* When you right-click on one of the graphs, the following options appear:

Properties...
Sawve as...
Print...

ZoomIn 3

Zoom Out  »

Auto Range »

150 MrMes
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Properties: Change the properties of the graph such as the color and title, and see
tags, among others.
Save as: Save the graph in PNG format.
Print: Print the graph.
Zoom in: Gives the option to zoom in on the vertical axis.
Zoom out: Gives the option to zoom out from the vertical axis.
Auto Range: Gives the option to revert back to the automatic scale on the vertical
axis.
® The graphs can also be exported by clicking “Export” in the window of each graph.
They can only be exported in Excel and HTML format.

Example

The following is the CSV file to be used in the example with Actual Production:

E! produccion real.csv - Bloc de notas el

Archivo  Edicidn  Formato Wer  Ayuda

ol/06/2011; 23
02/06,/2011; 25
03/06,/2011;16
04,/06,/2011; 23
05,/06,/2011; 36
06,/06,/2011; 35
07/06,/2011; 39
0B/06,/2011; 24
08/06,/2011; 26
10/06/2011; 21
11,/06/2011; 22
12,/06,/2011;35
13/06,/2011; 26
14706720113 27
15,/06,/2011;19
16,/06,/2011;15
17/06/2011;12
18/06/2011; 23
19/06/2011; 25
20/06/2011;16
21/06,/2011; 23
22/06/2011; 36
23/06,/2011; 35
24 ,/06/2011; 39
25/06,/2011; 24
26/06/2011; 26
27/06,/2011; 23
28/06/2011; 36
20/06,/2011; 35
30/06,/2011;39

Linea 1, columna 1

CGS o
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This same file read by Excel is:

User Manual

‘./6_'1\\ =9~ o) = produccién real.csv - Microsoft Excel - = x
=l . D pagina  Férmulas  Datos  Revisar  Vista @ - @ X
== Calibri i - i |||Fecha - o - AT
B B |[M & s -[A A EERE R TR] - &
Pegar 7 @ oA = 5 S|t | 2
Portapapeles & Fuente ] Alineacién || Ndmero & Modificar
[ Al - £ | 01/06/2011
A 8 c D E F 5 i
1 nl/ns/znu_l 23
2 | 02/06/2011 25
3 | 03/06/2011 16
4 | 04/06/2011 23
5 | 05/06/2011 36
6 | 06/06/2011 s
7 | 07/06/2011 29
8 | 08/06/2011 23 1
5 | 09/06/2011 26 1
10| 10/06/2011 21
11| 11/06/2011 22
12| 12/06/2011 s
13| 13/06/2011 26
14| 14/06/2011 27
15| 15/06/2011 19
16| 16/06/2011 18
17| 17/06/2011 12
18| 18/06/2011 23
13| 19/06/2011 25
20| 20/06/2011 16
21| 21/06/2011 23
22| 22/06/2011 36
W < b b | produccion real %3
Listo

This file can be created by hand in Excel. When saving it, change the extension to CSV.

Click “Production”, which will open the following window:

CGS
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[I Reliability And Maintainability Engineering System (CGS 6.4.0.496) (=@ ][R]
[ viesemming  Windons Help
| Diagramming| Fistorical Reports | robablsic Reports | System | Smulation | ConPguation|
=-. - » .
W U 8 @& § €& @ @ & @ @ «
Avail Costs C.Analysis DaksCon... Fai.Mode JackKnife Mant. MixMant...  N.Aalen Pareto Production  Statistics
fo [ =

= EJEMPLO.rmes - PLANTA A

EECETIT)
(L) Configuracién 1
o
3 HLT002
3 HLT003

+-(B) Configuracién 2
(8) Configuracion3
(F) Configuracion 4
®

5 (§) Configuracién’s

[ Produccion

Real Production | Goal Production

o

Production data base

=

Report interval
since

June 1, 2011 00:00: 00

Until
July 1, 2011 [ 00:00: 00

Period
Metrics by Period : (1| Meric: [Manth =
. (] [oommerers ] ;
& Autodistribur Reset SartPant
) () (7] | e [

Click the icon in the upper right-hand side of the window, which opens this window:

E Open

Lookin: |

. caso de prusba

=l

L &
e
Elementas
recientes

Escritorio

§
Mis

documentos
A

Equipa

|z_l=] BASE_CATALOGO_DE_OPERACION y FALLA
EL] DETENCIONES ejemplo RMES junio 2011

|z_la] DETEMNCIONES ejemplo RMES junio 2011 Ver I
=] produccion

jm_
L' File name:

Red

produccion.csv

Files of type: :nrchi\res Comma Separated (*.csv)

Cancel

Upload the actual production file and click “Open”.

Next, click “Import” in the Production window, which will make the uploaded data visible:
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E Produccion @
Real Production | Goal Production
Date Production Production data base
9 o~ \icaso dz prugbalproducdon.csv
9 2011
June
1 23.0
2 25.0
3 16.0 L
4 23.0 i
5 36.0
& 35.0
7 39.0
g 24.0 L 4
9 26.0
10 21.0
11 22.0
12 35.0
13 26.0
14 27.0
15 19.0
16 15.0 52

Report interval

Since Until

June 1, 2011 15 00:00:00 July 1, 2011 [ 00:00:00
Period
Metrics by Period : |1 Metric : | Markh -

Expart ][ Generate Repork ][ Close ]

On the left-hand side of the Actual Production window you can see the imported database.

The daily target for the entire period studied is 23 tons and to reflect this in the study do the
following:

Go to the Target Production tab, select the month and year of study on the calendar (June
2011). Then drag the mouse over all the days of the month and enter the number 23 in the
space next to the button “Assign” and click “Assign”.
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ﬂ Produccion
Real Production | Goal Production
Select date
June v 2011 B

Asign Real Production

Amount |23

Report interval

Since Until

June 1, 2011 15 00:00:00 July 1, 2011 [ 00:00:00
Period
Metrics by Period : |1 Metric : | Markh -

Expart ][ Generate Repork ][ Close ]

Once this is done, the data entered can be observed in the box located on the left-hand side of
the screen:

ﬂ Produccion @
Real Production | Goal Production

Select date
Date Production - - .
? = | June ¥ | 2011 2
9 2011 pac
Jung
L 23.0
2 23.0
3 23.0 L
4 23.0 3
5 23.0
6 23.0
ok 23.0
8 23.0 B |
9 23.0
10 23.0
1 23.0
12 23.0 Asign Real Production
13 23.0 :
14 23.0 Amount |23
15 23.0
16 23.0 =

Report interval

Since Untkil

to0:00 | 00:00: 00
Period
Metrics by Period : :.1 Metric : | Markh =

Expart ][ Generake Repork ][ Close ]

155 rMmes
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Then enter the start and end dates of the study: from June 1, 2011 at 00:00 to July 1, 2011 at

00:00. To do this, select the

icons and enter the dates. Change metric to Day.

Next, select the option “Generate Report”. This will generate the following reports:
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Finally, export the graphs by clicking “Export” in each tab.

Historical Reports Tab: Statistical Indicators

Besides the historical indicators previously presented in the AVAILABILITY section of
HISTORICAL REPORTS, indicators of reliability, maintainability and operational continuity of the
assets are emphasized, since the maintenance policies for improvement and implementation
are very different depending on the deviations detected in each aspect.

As a historical indicator of reliability, Mean Time between Failures (MTBF) is calculated, which
indicates the time of use of equipment or a system between two consecutive failures. Similarly,
Mean Time between Shutdowns (MTBS) indicates the time of use of equipment or a system
between two shutdowns, regardless of whether such shutdowns are operational or for
maintenance.

Regarding maintainability indicators, R-MES provides the Mean Time to Repair (MTTR), which
reflects the average time of corrective intervention of equipment or a system. Another indicator
is Mean Time to Intervene (MTTI), which represents the average time of intervention of
equipment considering both preventive and corrective maintenance activities.
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The importance of these indicators is that they report the reliability and maintainability status
of an industrial asset. This is important for defining the intervention frequencies contained in
the maintenance plans, as well as for proper estimation of the time required for shutdowns of
production lines to carry out interventions.

Regarding the ease of obtaining these historical indicators, the calculation logic is equivalent to
the indicators presented previously (Availability, Total Use, and Effective Use), including the
graph applications described previously.

Procedure

e Select the “Statistics” (‘:ﬁf) option on the Historical Reports toolbar. This will open a
window with the Structural Tree of the system. In this window there are four tabs, one
for MTBF, another for MTBS, followed by MTTR and lastly for MTTI.

e Enter the start and end dates for the study in the items From and Until.

e Enter the type of metric (Interval of calculation).

e When you click “Calculate” the four indicators are calculated for each piece of
equipment, configuration and system.

e To export the data generated, click on “Export”.

® To graph the data generated, click on “Graph”.

Characteristics

e The Adjust option fits the data calculated to the screen so that it is all visible to the user.

®* The indicators are calculated for all diagram nodes, independently of the ones selected
in the Structural Tree.

e The start and end dates must be different, and for the calculation to be correct, both
must be within the dates that comprise the database in use.

®* When you click “Calculate” once, all the indicators are calculated at the same time.

e The start and end dates must be different.

® The calculation Period (Metrics per period and Metric) must be equal to or less than the
total period included in the database in use.

e |f just one period is being studied, the graphs will only show dots.

e This report can also calculate different periods at the same time by using the option Use
period administrator. The periods must have been created previously in the option
Period Administration on the Configuration toolbar.
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Options for Entering Start and End Dates for the Study

There are three options for entering the start and end dates of the study in the items From and
Until:
e For both the start date (From) and the end date (Until), select the button and in the
calendar that appears, first select the year, then the month, and finally the day.
® Another option is to type the dates for each item in the text boxes, in the format:
MONTH, DAY, YEAR.
e Select the month, day, or year in the text box and click the = arrows until you reach
the desired dates. You can also use the up and down keys on your keyboard.
If the times do not coincide with those requested, they can be changed in the General
option on the Configuration toolbar. For more information about this, go to that item in this
document.

Options for Selecting Data from a Data Grid

After generating a data grid, all or some of the data can be selected. Right-click, and in the
window that comes up the following options will appear:

Copy Ctrl+C
Select Rows Ctrl+F
Select Calumns Ctrl+G
Select All Ctrl+E

Check all the children
Uncheck all the children

Copy: Copy the selected data.

Select Rows: Select the rows of the selected data.

Select Columns: Select the columns of the selected data.

Select All: Select the whole data grid.

Check all the children: Check all the equipment in the configuration to which the selected
nodes belong.

Uncheck all children: Uncheck all equipment in the configuration to which the selected
nodes belong.

160 MrMMes

Copyright © 2012, by CGS SA

CGS



Reliability & Maintainability Engineering System User Manual

Options for Selecting Diagram Nodes

To graph or export data, you must select the equipment and/or configurations that are needed.
To do that, the following options are available:
e Select them directly in the Structural Tree.
¢ |f you want to graph or export all equipment and configurations, select the option All in
the Statistics window.
®* When only groups of equipment are necessary, select the Lists option in the Statistics
window. The lists or groups of diagram nodes must have been created previously in the
List Adm. option on the Configuration toolbar. For more information about this, go to
the List Adm. item in the Configuration toolbar section of this document.

Options for Exporting a Data Grid

When you click “Export” an export window opens containing the following options:
e The option to export all reports generated or only the reports selected.
® You can export all diagram nodes or only those selected previously in the Structural
Tree.

® You can also choose the format of the document exported (Excel, HTML, CSV or XML).
Graph Options

To graph the four indicators of one piece of equipment, select the equipment in the four tabs in
the Structural Tree and then click “Graph”.
In the graph window that opens when you click “Graph” the following options appear:
¢ When Series Manager is selected, a window is displayed containing the distributions to
be graphed, and each one has the following options:
Visible: When selected, the distribution is visible on the graph.
By default, the distributions of the indicators will be visible when the Graph
option is selected.
The Linear Regression distributions of the indicators are not visible when
graphed, so to make them appear on the graph you must select the Visible
option.
Label: This option is deactivated for this graph.
Color: Enables you to change the color of the distributions.
e In Axis Manager the minimum and maximum values of the graph’s axes can be changed.
In Reset the values revert back to the ones calculated by the software.
e With the Not Indexed option, each of the periods considered are shown on the
horizontal axis of the graph.
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e With the Indexed by name option, on the horizontal axis of the graph the periods are
shown numerically (1, 2, 3, 4...) and in an attached table the dates are shown that
correspond to each number. Also, the same table displays the linear regressions of the
indicators for each piece of equipment and/or configuration (indicated by their NAMES).

e With the option Indexed by nickname the periods are shown on the horizontal axis of
the graph numerically (1, 2, 3, 4...) and in an attached table the dates corresponding to
each number are shown. Also, in the same table the linear regressions of the indicators
are shown for each piece of equipment and/or configuration selected (indicated by their
EQUIPMENT CODE or NICKNAME).

e When you right-click on the graph the following options appear:

Properties...
Sawve as...
Print...

ZoomIn 3

Zoom Out  »

Auto Range »

Properties: Change the properties of the graph, such as color or title, and see tags,
among others.
Save as: Save the graph in PNG format.
Print: Print the graph.
Zoom in: Gives the option to zoom in on the vertical axis.
Zoom out: Gives the option to zoom out from the vertical axis.
Auto Range: Gives the option to revert back to the automatic scale on the vertical
axis.
e The graph can also be exported by clicking “Export” in the graph window. It can only be
exported in Excel and HTML format.

Example

Select the option “Statistics” on the Historical Reports toolbar, which will bring up the
following window:
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[ Reliability And Maintainebility Engineering System (CGS 6.4.0.496)
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The tabs for MTBF, MTBS, MTTR and MTTI are displayed in the upper left-hand side of the
window that appears.

Next, enter the study start and end dates: from June 1, 2011 at 00:00 until July 1, 2011 at 00:00.
To do that, select the icons and the dates.

This study is for a time period of 1 month, but the indicators need to be calculated daily, so in
the Period item, enter:

Metrics per Period: 1
Metric: Day.

Click “Calculate”, which will generate the following results:
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[I1] Statistical Indicators

Absolute | Relative

MTBF | MTBS | MTTR | MTTL
Subsystem Tendency Accumulated 01-06-2011 - 02-06-2011  02-06-2011-03-06-2011  03-06-2011 - 04-06-2011  04-06-2011 - 05-06-2011  (
¢ (0 [C]PLANTA A 1,803 4,475 1,525 2,162 6,100 -
¢ (L) [ Configuracién 1 3,481 5,480| 7,134 13,889 6,484 [
[C]HLTOO1 11,266, 5,805| 7,242 21,123 8,516
F [ |HLT00Z 13,705 21,128 21,451 17,225 15,415
F [ |HLT003 12,751, 21,933 21,301 18,341 21,009
$ (B [ Configuracion 2 20,676, 4,388 21,490 10,921 22,186 |_
3 []HLTO04 8,246 5,143 5,600 9,296 1,264 |
3F [ |HLTOOS 12,565 3,389) 10,311 6,578 21,558
$ (8 [ ConFiguracién 3 18,660| 5,907| 9,825 6,025 21,568
F [|HLTOOS 18,303 5,07 9,626 6,025 21,568
¥ [|HLTOO07 0,247 2,000 0,162 0,000 0,000 |
4 €F) [ Configuracién 4 7,485 3,844 2,365 2,704 21,120
¥ [HLTOOS 9,675 2,092 1,536 6,615 21,743
F []HLTOD9 16,270) 22,139 6,335 3,725 20,913
4 (R[] ConFiguracién 5 ] 720,000 24,000 24,000 24,000 24,0000 ~
4 | n +
[ClLists  [C] Al [ Adjust
scheme Periods
MNormal Since Until
i June 1, 2011 = 00:00: 00 July 1, 2011 00: 00 : 00
Period
Metrics by Period @ 1 Matr\c:fDay )|
[ Statistical Indicators (=3
Absolute | Relative
MTBS | MTTR | MTTI
Subsystem Tendency Accumulated 01-06-2011-02-06-2011  02-06-2011-03-06-2011  03-06-2011-04-06-2011  04-06-2011-05-06-2011  (
7 (0 [CIPLANTAA 0,962 2,983 0,570 0,926 3,050 &
4 0[] ConFiguracién 1 1,564 2,192 2,378 1,984 3,242 [
¥ [ HLTO0L 3,693 2,322 2,414 5,260 3,526
©F [|HLTO0Z 4,409 4,225 7,150 4,306 5,139
F [ |HLTOOZ 3,923 10,966 7,300 3,056| 7,003
§ (P [ Configuracién 2 5,215| 2,194 4,298 7,280 7,395 |-
F [[HLTO04 2,908| 2,201| 2,800 3,718 0,842 |~
©F [|HLTO0S 3,933 2,542 4,124 4,934 7,186
§ {8} [l Configuracién 3 4,910 4,430| 3,930 3,012 7,189
3 [/HLTO0 4,954 4,430 3,930 3,012 7,189
O [|HLTO07 0,227 1,600) 0,108 0,000 0,000 |
§ (P[] Configuracién 4 3,201 2,402| 1,658 1,893 7,040
¥ [[HLTO008 3,918] 1,307 1,152 3,969 7,247]
¥ [[HLTO09 i 4,958| 7,379 3,801 2,660 6,971
& (R} [ Configuracién 5 ] 720,000 24,000 24,000 24,000 24,0000 -
< mn »
[FlLists [T]al [ Adjust
Scheme Periods
Mormal Since Unkil
@ Configurable June 1, 2011 3 00: 00 : 00 uly 1, 2011 00: 00 : 00
Period

Metrics by Period : |1 | Metric : |Day

Calculate
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[I1] Statistical Indicators

Metrics by Period : 1

Metric ;| Day -

Absalute | Relative
MTBF | MTBS | MTTR | MTTI
Subsystem Tendency Accumulated 01-06-2011 - 02-06-2011  02-06-2011-03-06-2011  03-06-2011 - 04-06-2011  04-06-2011 - 05-06-2011  (
¢ (0 [C]PLANTA A ] 4,221 1,813 0,573 0,304 3,012 -
[ [] Configuracién 1 4,277 0,606/ 0,650 0,000 3,118 [
[C]HLTOO1 2,230 0,606/ 0,650 0,000 3,118
F [ |HLT00Z 2,418 0,000 0,000 0,000 0,000
F [ |HLT003 5,337 0,000 0,000 0,000 0,000
$ ([ Configuracién 2 1,299 1,023] 0,000 0,113 0,000 |_
3 []HLTO04 4,395 1,842 1,308 0,614 20,456] |
3F [ |HLTOOS 2,285 1,199) 0,218 0,849 0,000
$ (8 [ ConFiguracién 3 1,102| 2,064 0,395 0,556 0,000
F [|HLTOOS 1,137 2,064, 0,39 0,556 0,000
¥ [|HLTOO07 20,810 4,977, 6,880 24,000 24,000 L
4 €F) [ Configuracién 4 1,065] 0,446| 0,768 0,266 0,000
¥ [HLTOOS 2,429 1,785 2,267 0,665 0,000
F []HLTOD9 1,816] 0,000 1,182 0,422 0,000
4 (R[] ConFiguracién 5 0,000 0,000/ 0,000 0,000 0,000, ~
4| mn 3
[ClLists  [C] Al [ Adjust
scheme Periods
MNormal Since Until
© Configurable June 1, 2011 | 00:00:00 July 1, 2011 [ 00:00: 00
Period
Metrics by Period @ 1 Metric : | Day -
Calculate
[I1] Statistical Indicators
Absolute | Relative
MTBF | MTBS | MTTR | MTTI
Subsystem Tendency Accumulated 01-06-2011-02-06-2011  02-06-2011-03-06-2011  03-06-2011-04-06-2011  04-06-2011-05-06-2011  (
7 (0 [CIPLANTAA 4,191 1,813 0,573 3,069 4,226) &
4 0[] ConFiguracién 1 4,335 0,606/ 0,650 1,567 4,279 [
¥ [ HLTO0L 2,450 0,606 0,650 0,000 3,118
©F [|HLTO0Z 2,509 0,000 0,000 2,567 5,440
©F [|HLTO03 5,062 0,000 0,000 0,566 0,000
§ (P [ Configuracién 2 1,546 1,023 0,000 0,113 0,000 | _
O3 []HLTO04 4,518 1,842 1,308 0,614 20,456[ |
©F [|HLTO0S 2,632 1,199 0,218 0,843 0,000
§ {8} [l Configuracién 3 1,578 2,064 0,396 4,827 0,000
3 [/HLTO0 1,625 2,064) 0,39 4,827 0,000
O [|HLTO07 20,810 4,977, 6,880 24,000 24,000 |
§ (P[] Configuracién 4 1,366 0,446 0,768 0,266 0,000|
¥ [[HLTO008 2,858| 1,785 2,267 0,665 0,000]
T []HLTO09 2,389 0,000] 1,182 0,422 0,000]
& (R} [ Configuracién 5 0,000| 0,000| 0,000 0,000 0,000 -
<] i v
[FlLists [T]al [ Adjust
Scheme Periods
@ Mormal Since Unkil
Conratr shies June 1, 2011 [ 00 : 00 : 00 July 1, 2011 5 00 : 00 : 00
Period

In the results above, the Trend column shows the behavior of the indicators for all the days of
the study.

The column Accumulated provides the value of the indicator during the entire study period
(one month), and the columns to the right correspond to the daily values of the indicators. Due
to space constraints, the images show only the first 2 days of the study.
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Next, export the data grid by clicking “Export” in the Statistics window (it doesn’t matter which
tab you are viewing). This will display the export window. All indicators for each diagram node
must be exported, so the option All must be selected, and the option Only selected subsystems
must not be checked. Also, select Excel as the Format and check the option “In separate

worksheets”. Then click “Export”.

m Export @
Reports
| fTEE Only selected subsystems
7| MTBS Only selected subsystems
V| MTTR Only selected subsystems
S MTTI Only selected subsystems
All | | None
Format
‘@ Excel /| On separate sheets
HTML
cav
XML
Export Close

This will open the Save window and in it type the file name: Statistical Indicators. Then click

“Save”:
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E’Save

Save in: i

I

b

Elementas
recientes

Escritorio

I:~ «

Mis

documentos

1Ay

Equipa

-

Red

caso de prueba

)

B data-verificacion-tuplas
E_] data-verificacion

B ejemplo-casto-grafico
B ejemplo-costo

B ejemplo-grafico

B ejemplo

B ejemplo.xs

B ejemplo2
E_]jack-knife-data

B Jistaequipos

@_] mant-data

B mix

E_] modo-falla

B naalen

E_] pareto

File name: statistic|

Files of type: | Excel File (*.xs)

Save
Cancel

The following message confirms that the file was exported correctly:

P

Information

==

-

The daily MTBF and MTTR indicators of the HTLOOlequipment also need to be graphed . To do

that:

Select the HLTO01 equipment in the MTBF and MTTR tabs:

CGS
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E Statistical Indicators E Statistical Indicators
Absolute | Relative Absolute | Relative
MTBF | M1BS | MTTR | MTTI| | MTBF | MTBS | MTTR | MTTI|
Subsystem Subsystem
7 (L [C]PLANTAA 7 (L) []PLANTA A
{' @ [ Configuracidn 1 ¢ [ '.Enﬁguracio'n 1
F [/ HLTOD1 ¥ [/|HLTOOL
F [ |HLTOOZ F [ |HLTOOZ
F [ |HLTOO3 F [ |HLTOO3
o P} [ Configuracidn 2 @ O Configuracidn 2
F [ HLTOO4 F [ |HLTOO4
F [ HLTO0S F [ |HLTOOS
¢ (8) [ ] Configuraciin 3 P& [ Configuracién 3
F [|HLTO0S F [ |HLTOOS
TF [ | HLTO07 T3 [ |HLTO07
o (Fy [ Configuracidn 4 r® O Configuracién 4
iF [ |HLTOOS % [ |HLTOOS
TF [ |rLioos O [[]HLTO09
L O Corfiguracién 5 : 5 (R} [[]Configuracién 5

Click “Graph” in the Statistics window, which will generate the following graph:

E Mean Times ,-)a
MTEBF/MTTR Indexed by Name
Reliability & Maintenance Engineering System Mame Lin=ar Regres
HLTOO1 (MTEF) Ir =0,212% 3 4
o HLTOOL (MTTR) r =0,082" %4
3
8
7
[ E|
= s =
Periads
4 Periods Periods
Period 1 101-06-2011 - 02|
3 Period 2 102-06-2011 - 03
Period 3 03-06-2011 - 04
= Period 4 104-06-2011 - 05|
Period 5 I05-06-2011 - 06|
a Period & 106-06-2011 - 07|
& Period 7 07-06-2011 - 08
12 3 45 6 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 Period 8 08-06-2011 - 09
A Period 9 I09-06-2011 - 10|
Periods
Period 10 10-06-2011 - 11
—— HLTOO1[MTBF) —— HLT001[M'I'FRJ| Period 11 11-06-2011 - 12
Parind 12 12-NA-2011 - 13
|| Beries Managet  [] Axis Manager < = | -
(7)Mot Indexed @ Indexed by Name ) Indexed by Mickname

The colors of the points indicate if the pont have 0 (red), 1 or less (yelow), 2 or more (green)
detentions.
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The option selected to view this graph is Indexed by Name: To the right of the graph there is a
table with the linear regression of each indicator for HLTO01 equipment (this is its name) and
under periods the dates of the periods are shown.

Finally, export the graph by clicking “Export”.

Probabilistic Reports Tab

This toolbar enables you to determine which tools were already seen in previous reports
through probability tools.

65 64.0.496) =l

Toolbar Options

Costs \‘é - Provides an estimate of the annual maintenance
cost.

Maintenance @ - Defines guidelines for the policies applicable to

Policies each piece of equipment, and includes

Corrective, Cyclical Preventive or Predictive
Maintenance as options.

- Determines the probability that a piece of
equipment will reach a programmed shutdown
without failing.

Mission Time

T3 I D

Indicators - Calculates the Reliability, Availability, and the
Failure Cost of equipment and configurations.

Mean Time Shows MTBF, MTTR, MTTI.

Reliability Graphs the distributions of reliability and failure

rate of each piece of equipment or configuration.

Probabilistic Report Tab: Costs

This report gives an estimate of annual maintenance costs.
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Procedure

e Select the “Costs” (“2‘3) icon on the Probabilistic Reports toolbar. This will automatically
bring up a window with the values of the Maintenance Cost per diagram node and per
year.

e To export the data generated, click “Export”.

Characteristics

e This report can be generated with the equipment's historical data or simply with the
data of the following indicators of the equipment.

Mean Time Between Failure
Mean Time To Repair
Mean Time To Intervention
Operation Time (OT)

Average Intervention Cosk

The indicator values can be entered by clicking Import on the Systems toolbar, or
manually in the Properties of each piece of equipment.

e Start and end dates of the study cannot be entered because the report is generated
with all the imported data.

e The Adjust option fits the calculated data to the window so that it is all visible.
Options for Selecting Equipment and/or Configurations

To export data, you must select the equipment and/or configurations needed. The following
options can be used to do this:

e Select them directly in the Structural Tree.

® To export all of the equipment and configurations, select the All option in the Costs
window.

e When only groups of diagram nodes are needed, select the Lists option in the Costs
window. The lists or groups of diagram nodes must be created previously in the option
List Adm. on the Configuration toolbar.

Options for exporting the data grid

When you click “Export” an export window will open containing the following options:
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e All of the diagram nodes or only those selected previously in the Structural Tree can be
exported.
e The format of the exported document can also be chosen (Excel, HTML, CSV or XML).

Example

Click “Costs” on the Probabilistic Reports toolbar, which will display the following window:

[ Reliability And Maintainability Engineering System (CGS 6.4.0.496) e l=]
0 o

iagramming | Fistorical Reports| Probabiistic Reports | System | smulation | Confguration]

T e e 0 8 O |

ing  Windons Help

Costs | MainPolicy Mission Time Indicators Mean Times  Reiabilty

L EJEMPLO. rmes - PLANTA A — o & [
i m Costs =]
5@ raas Subsystem Maintenance Costs [§/year]
@ corfiguradint ¢ @ [lrantaa 5.140,560,241 ]
o § @ []Configwanént 493.107,438] |4
O3 HTo02 O [JruToor 4,541,489 E
£ Hroos O [[m02 131.067,752) | [~ Tom
2 [=NNL 267,098,201 =
ond ssremed] (| [y
27,125,388 ([ [N/
O [Jrimoos 4,766,380 ]
[ ¥ & [JConfiguracéns 3.086.823,319
O [Jrimos 25 651,085
o [ ruoor 3061172254
§® [ configuracén+ 465.147,089)
T3 [HLToos 347.685,319)
O [Jritoos 117.461,770]
5§ @® []configwaaéns 763 588,624
O [JHT010 165,908,222
§ ([ Configuratiéns.1 597,680,402
o [ aoi 380,218,670
O [roiz 117.461,770]
[=BRLACE 0,000

[usts [JAI [V Adjust

(229, 94) Ajustar Autodistribuir Reset StartPoint
s ] (] () | e [

Click “Export” in the window above, which will open the export window. In this window select
the “Maintenance Cost” option. To export the data from all the diagram nodes, make sure the
Only Selected Subsystems option is not checked. Also choose the option Excel and click
“Export”:

m] Export @

Reparts

[ Gnly selected subsystems

[ All ] [ None

Format

(@) Excel On separate shests
) HTML
=) sV

) XML
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This opens the Save window; type in the file name: Pareto, and then click “Save”:

E Save @I

Savein: | . caso de prusha - D

@_] data-verificacion-tuplas
5 data-verificacion

E_I] ejemplo-costo-grafico
5 ejemplo-casto

5 ejemplo-grafico

] ejemplo

] ejemploxds

=] ejemplo2

] jack-knife-data

E_I] listaequipos

&'y
Elementaos
recientes

Escritorio

5
Mis
documentos

LY

—

Equipa

] statistic

@ File name: cost| Save
Red . r )
= Files of tvpe:  |Excel File (*.xs) -]

The following message confirms that the file was exported correctly:

—a -y

Information @

File exported successfully.

Probabilistic Reports Tab: Maintenance Policies

The Maintenance Policies report informs the user about the status of a piece of equipment in a
logic diagram in its lifecycle depending on its failure probability function, and suggests
recommended maintenance for equipment based on maintenance costs, providing information
about the optimal time, minimum cost, and the amount of annual maintenance expected.

Procedure

® First select a piece of equipment in the workspace.

® Next select the “Maint.” (@) icon on the Probabilistic Reports toolbar. This will open a
window with information about the distribution and its parameters, which represent
the reliability distribution of the equipment.

¢ |nthat window enter the following costs:
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o Inspection Cost
o Preventive Maintenance Cost
o Emergency Maintenance Cost
The software suggests values for the latter two costs, which are displayed immediately
when you open the Maintenance Policies window in which:
o Preventive Maintenance Cost: half of the average intervention cost of the
equipment.
o Emergency Maintenance Cost: the average intervention cost of the
equipment.
It should be kept in mind that for these costs to be suggested they must have been
entered previously in Average Intervention Cost, by clicking Import on the Systems
toolbar, or manually in the equipment's Properties. It is also possible to import them
into the database where maintenance costs are entered. The software calculates the
average of these costs.

Depending on the values of the parameters of the failure probability function and the
costs that the user enters, the equipment is classified in one of the nine squares on the
classification grid. For this, the box containing the recommended maintenance policy is
highlighted in blue.

If the suggested policy is in squares 6 or 9:

Corrective Corrective Corrective

Preventive
Corrective Corrective

Click on the square. This will open a window containing information specific to the

Cyclic

Preventive
Predictive Cyelic

or Predictive

maintenance policy. Here, the MTTR (mean time to repair) and MTTM (mean time to
maintain) parameters can be modified. The default value that the MTTR item provides is
the same parameter calculated based on the data imported from the database
corresponding to the corrective maintenance of the equipment in question.

The information generated can be exported by clicking “Export”.
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Characteristics

® This report can only be generated when there is historical data for the equipment.
® The report is generated with all the data imported from the selected piece of
equipment, since it is not filtered by date.
* The report cannot be generated for configurations or systems.
® |n the Configuration Grid item in the same window as Maintenance Policies, the life
cycle phase of the equipment is shown (Early Life, Useful Life, or Wearout Life), is
displayed after the following phrase:
This piece of equipment is found in...
When you click on Early Life, Useful Life, or Wearout Life, the graph of the life
cycle and the location of the equipment studied is displayed.

Export Options

e In the Save window that opens when you click “Export”, in the File Types option you
can choose to export the file in Excel or HTML format.

Example

Select the HLTOO7 equipment in the Navigation Tree:

[ Reliability And Maintainability Engineering System (CGS6.4.0496) felre =
0 o
jagr:

ng  Windons Help

strca Report | Pobabilst Reparts | syste | simdation | Coniguration]

Costs  MainPolicy MisionTime Incicators Mean Times  Rlabilty
L/ EJEMPLO.mes - PLANTA A o[ [
=-{) PLANTA A
= () Configuracién 1

(243, 29) Ajustar Autodistribuir Reset StartPoint
) [a] [ | s [

Then when you click “Maint.” on the Probabilistic Reports toolbar the following window will

open:
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[I) Reliability And Maintainability Engineering System (CGS 6.4.0.496) EEr=]
[IN) oisersmming  windons Help
| Diagramming [ Historical Reports| Probabilstic Reports | System | Simuiation | Configuration|
2 0 e o 9 O
=
Costs Main Policy |Mission Time Indicators Mean Times  Reliability
=/ EJEMPLO. rmes - PLANTA A o | |25
[ Pol =]
& (D) PLANTAA i) e = =
(L) Configuracién 1 Options Information E
-3 HLTO01 Inspaction cost ¢ o Distribution Weibull |2
O3 HLTO0 "
[ =L Preventive maintenance cost: 2.867,50 Beta: 4,9 Alpha: 182,44 .
& (B Configuracién 2
H 3 HLTOO4 Emergency Maintenance Cost 5.735,01 MTBF 167,51 hour
-} HLTO0S
(8 Configuracién 3 Classification grid
[ = T
O [T The quipmentis in the Wear-out phase, the following maintenance is recommende
£ (B Configuracian 4
: 3 HLTO0B
~{} HLTO09
® configuacens Corrective | Corrective |  Corrective
Preventive
Corrective | Corrective
Cyclic
Preventive
Predictive | Predictive Cyclic
or Predictive
! i G
(128, 1) [ Ajustar | [~ Actodistribur ] [ Reset StartPoint
Both v/ [&] [ | Hodel [Reports

Enter an Inspection Cost of 226,000 monetary units, for which the square containing the
recommended maintenance policy is number 6.

(1] Maintainability Policy (=3
Qptions Information
Inspection cost : 26000 Distribution Weibull
Preventive maintenance cost: 2.867.50 Beta: 4,99 Alpha: 182,44
Emergency Maintenance Cost : 5.735,01 MTBF 167,51 hour

Classification grid

The equipmentis in the Wear-out phase, the following maintenance is recommended:

Corrective Corrective Corrective

Corrective Corrective

Preventive
Predictive Predictive Cyelic

or Predictive

Next, click “Export” in the Maintenance Policies tab. This will open the Save window, and in it
type the file name: HLT007 Equipment Maintenance Policies and then click “Save”:
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ESwe

Save in:

I
e
Elementas
recientes

Escritorio

Mis
documentos

u&h_

Equipa

. caso de prusba

E_] cost

B data-verificacion-tuplas
E_] data-verificacion

B ejemplo-casto-grafico
B ejemplo-casto

B ejemplo-grafico

B ejemplo

B ejemploxs

B ejemplo2
Izi]jack-knife-data

& Jistaequipos

@_] mant-data

E_] statistic

“l File name:

Files of type: | Excel File (*.ls)

Red

policy

Save
Cancel

The following message confirms that the file was exported correctly:

CGS

Export successful,
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-
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Next, click on square number 6, which will display the following window:

|£| Politicas de Mantencion @
Chart
Costs
Reliability & Maintenance Engineering System
200
700
=
#. 600
)
8 s00
8
S 400
I
E 300
i
= 00 Optimal time: 134.2 1]
100
0
0 25 50 75 100 125 150 175 200 225 250
Time ]
— Costs objective function — Scheduled programmed mairtenance cost — Scheduled repair cost ‘
[7] Axis Manager
Parmeters
MTTR: 579
MTTM: 0
Repart
Optimal Time: 134,2[n]
Minimum maintenance cost: 27,06[$/n]
Expected number of corrective maintenances (annual): 13
Expected number of preventive maintenances (annual): ar
Expected availabiliy: 95, 44%
Direct maintenance cost $180.269,59
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Enter an MTTM of 65.6. This will generate the following data:

|£| Politicas de Mantencion @
Chart
Costs
Reliability & Maintenance Engineering System
200
700
=
#. 600
)
8 s00
8
S 400
I
E 300
i
= 00 Optimal time: 134.2 1]
100
0
0 25 50 75 100 125 150 175 200 225 250
Time ]
— Costs objective function — Scheduled programmed mairtenance cost — Scheduled repair cost
|| Series Manager || Axis Manager
Parmeters
MTTR: =79
MTTM:  |65,6]
Repart
Optimal Time: 134,2[n]
Minimum maintenance cost: 27,06[$/n]
Expected number of corrective maintenances (annual): 12
Expected number of preventive maintenances (annual): 34
Expected availabiliy: 87,89%
Direct maintenance cost $164.208,27
Export Close

Probabilistic Report Tab: Mission time

This is an application for determining the probability that a piece of equipment will reach a
programmed shutdown without failing. This report is a powerful tool for adjusting programmed
shutdowns of process lines (short-term analysis) as well as comparatively determining which
pieces of equipment have a greater probability of failing, alerting the maintenance units about
equipment that is critical in terms of reliability. This tool can also be used in the opposite
manner, to postpone programmed maintenance activities if the equipment’s reliability for the
programmed maintenance time is assessed as high.

Procedure

e Select the “Mission time” (@) icon from the Probabilistic Reports toolbar. This will
display a window with three columns: The first allows you to select the equipment to be
studied. The second shows the equipment in the system and the last shows the MTBF.
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Choose the equipment for the report.

o Click “Report”. This will open a window with the report.
This window contains reliability graphs of each piece of equipment selected
previously, and in which there are options for modifying the parameters. If you
make changes, click “Update” afterwards so that the changes are saved by the
software.
When you deselect the Overall option, you can see one graph at a time in the
window of the report. In that case, use the option Go to... to view the other
graphs.

* The data generated can be exported by clicking “Export”.

Characteristics

This report can only be generated when there is existing historical data for the
equipment.

The table located inside the window (the one displayed when you click Mission time)
can be organized by the name of the equipment or the MTBF of the equipment. To do

this, click the headers of the two last columns of the list: [_miw o [swmmmw |

Also in the window that opens when you click Mission time, the “Tree View” option
appears. This shows the list another way, through the Structural Tree.

The graphs show the individual distributions of each piece of equipment, where time
zero is the implementation. When the RT (runtime) falls within the reliability
distribution (this is a date after implementation and before reliability reaches zero) it
appears as a vertical line on the graph. The same occurs with the NSD (Next Shutdown
Date).

Exportation Options

In the Save window that opens when you click “Export”, in the File Type option, you can
choose between Excel, HTML, CSV or XML format.

Graph Options

Each graph has the following options:
When you select Series Manager in each of the graphs the following options appear:
Visible: When selected you can see the reliability distribution on the graph.
By default, all the Visible options are selected.
Label: This option is not activated for these graphs.
Color: Change the color of the reliability distribution.
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e In Axis Manager you can change the minimum and maximum values of the graph’s axes.
In Reset the values of the axes revert back to the ones calculated by the software.
e When you right-click on the graph the following options appear:

Properties...
Save as..
Print...

ZoomIn 3

Zoom Out »

Auto Range »

Properties: Change the properties of the graph such as the color or title, and see
tags, among others.

Save as: Save the graph in PNG format.

Print: Print the graph.

Zoom in: Gives the option to zoom in on both axes, or just the horizontal or vertical

one.
Zoom out: Gives the option to zoom out from both axes, or just the horizontal or

vertical one.
Auto Range: Gives the option to revert back to the automatic scale for both axes, or

just the horizontal or vertical one.

180 MrMMes

Copyright © 2012, by CGS SA

CGS



Example

Reliability & Maintainability Engineering System User Manual

The following window opens after you click “Mission Time”:

[ Reliability And Maintainability Engineering System (CGS6.4.0.496) EE=]
[IN) oisersmming  windons Help
| Diagramming [ Historical Reparts| Probabilstic Reports | System | Simuiation | Configuration|
- =
2 0 & 9 9 ©
Costs  MainPolicy Mission Time| Indicators Mean Times  Reliabilty
=) EJEMPLO.rmes - PLANTA A = [
£ PLANTAA [I1) Mission Time =] =
(L) Configuracién 1 Tl
~{¥ HLTOO1 Selection Sbsystem "W [ 4
3 HLT002 =] HLTO01 136,83 3
3 HLT00 HLTO0Z 2487
£ (B) Configuracion 2 = HLTOO3 2,96
[ = LR &] HLTOD% .22
-3 HLTO0S &] HLTO0S 924,30
(8 Configuracién 3 ] HLT006 65,44
[ = T HLTO07 167,51
E=11007 ALT008 11,48
& () Configuracion 4 HLT00S 26,70
[ = T &] HLTO10 49,60
-3 HLTO0S &] HLTOTT 13,92
(R) Configuracién 5 HLTO12 [z6.70
[
gl i v
(36, 8) [ Ajustar | [~ Actodistribur ] [ Reset StartPoint
Both v/ [&] [ | Hodel [Reports

Select the HLTO01 and HLT002 pieces of equipment and then click “Report”:

ﬁ Mission Time
Selection Subsystem W Mtbf
HLTOOL 36,83
[ HLT003 22,96
[ HLT0D4 17,22
[ HLT00S 924,30
[ HLT006 65,44
[ HLT007 167,51
[ HLT008 11,48
[ HLT009 26,70
[ HLTO10 49,60
O HLTO11 13,92
[ HLTO12 26,70

[

That will display the following window:

CGS
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E Missien Time @
HLTOO01 HLTOO02
Reliability HLT001 (101) Reliability HLT002 (102)
Reliability & Maintenance Engineering System Reliability & Maintenance Engineering System
100.0% 100.0%
75.0% 75.0%
& 50.0% & 50.0%
25.0% 25.0%
0.0% + 0.0% +
v} S0 100 4150 200 250 300 350 400 1] 25 S0 TS5 100 =
th] th] 1

— Corfiabilidad — Corfiabilidad
|

[ Axis Manager [ Series Manager [ Axis Manager
Starting Time Running Time Mext Detention Starting Time Running Time Mext Detention
30-06-2011 10-10-2012 11-10-2012 01-07-2011 10-10-2012 11-10-2012
MNext Detention (TMP) Mext Detention (TMP)
October 11, 2012 1215 Hrs |43} Min October 11, 2012 1215 Hres |43} Min
Running Time RT Mext Detention TMP
() Manual October 10, 2012 =-|M@| |0--Hrs |0=-Min | & Common October 11, 2012 =8| (12 5-Hrs |43 =={Min
@ Automatic 10/10/2012, 12:43 @ For equipment
Equipment Mexk Detentio... Distribution Alpha Beta Lifecycle R{TC)% R{TMP)3% P{TMP|TC )%
HLTO01 [t1j10/2012, 12...[weibul | 17,47| 0,48{[n shaoting | 0,00%] 0,00%| 97,61%
HLTO0Z t1j10/2012, 12.. [Fxponential | 0,04| 1,00[iFetime | 0,00%] 0,00%| 38,09%
[#] «Global = Expart l I Update | I Close l

Since the database used contains data from June luntil July 1 2011, the software establishes
Implementation based on that period of time for each piece of equipment: on 06/30/2011 the
HLTOO01 equipment began operating after its last shutdown, while the HLT002 equipment began
on 07/01/2011.

This report was generated on 08/23/2011, so that date was designated as the Runtime by the
software, and the following day is designated as the Next shutdown.

With the values of the reliability distribution parameters (calculated by the software based on
data from the database) the probability that each piece of equipment runs without unplanned
shutdowns from 08/23/2011 to 08/24/2011 is obtained. The percentage for the HLT001
equipment is 69.6% and for the HLT002 equipment it is 77.84%.

It needs to be taken into consideration that when the Runtime is the same as the date the
report was generated, the values of the indicators will not be the same when the user attempts
to generate the data from this example.
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Next, go to the item Runtime RT, choose the Manual option and enter the date July 3, 2011 at
00:00. Then go to the Next Shutdown (NSD) item, choose the Common option and enter the
date July 4, 2011 at 16:35.

Running Time RT Mext Detention TMP

July 3, 2011 “Hrs |0 |Min @ Common July 4, 2011 = 16 = Hrs |35 = Min

3 =RE

10/10j2012, 12:46

(@ Manual

- -

() Automatic () Far equipmant

Lastly, click “Update” to generate the following report:

E Missien Time @
HLTOO01 HLTOO02
Reliability HLT001 (101) Reliability HLT002 (102)
Reliability & Maintenance Engineering System Reliability & Maintenance Engineering System
100.0% 100.0%
Time rmning
73.0% 73.0% Next-Bistention
g 50.0% g 50.0%
25.0% 25.0%
0.0% + T 0.0% +
v} S0 100 4150 200 250 300 350 400 1] 25 S0 TS5 100 =
th] tMh] 1l

— Corfiabilidad

[] Series Manager

[ #xis Manager

— Corfiabilidad

|| Series Manager [ | Axis Manager

Starting Time Running Time Mext Detention Starting Time Running Time Mext Detention
30-06-2011 03-07-2011 04-07-2011 01-07-2011 03-07-2011 04-07-2011
MNext Detention (TMP) Mext Detention (TMP)
July 3, 2011 |1 12 Hrs |43 | Min October 11, 2012 =R 12 Hrs |43 Min 1=
Running Time RT Mext Detention TMP
@ Manual July 3, 2011 - 0F{Hrs | 0-5Min @ Common July 4, 2011 == 16 =-Hrs |35 = Min
() Automatic 10/10/2012, 12:46 () For equipment
Equipment Mexk Detentio... Distribution Alpha Beta Lifecycle R{TC)% R{TMP)3% P{TMP|TC )%
HLTO01 [p4j07/2011, 16...[weibul | 17,47| 0,48{[n shaoting | 18,90%] 10,80%] 57,16%
HLTO0Z [04/07/2011, 16...Exponential | 0,04| 1,00[iFetime | 16,94%] 3,31%| 19,56%
<Global = Expart ] [ Updat= [ Close ]

Probabilistic Reports Tab: Indicators

Calculate the Reliability, Availability, and Failure Cost for equipment and configurations.

CGS
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Procedure

e Select the “Indicators” (f‘f“J) icon on the Probabilistic Reports toolbar. This will open a
window with the Structural Tree of the system and four columns, which are:
o Reliability: Reliability of each diagram node.
o Availability: Probabilistic availability of each diagram node.
o Availability (MTTI): Probabilistic availability of each diagram node based on
the MTTI.
o Failure Cost: Cost of the failure of each diagram node.
e (Click “Calculate” to generate the report. The Adjust option fits the data calculated to
the window so that it is all visible.
® To export the data generated click “Export.”

Characteristics

e This report can be generated with historical data of the equipment or with only the
values of the following equipment indicators:

Mean Time Between Failure
Mean Time To Repair
Mean Time Tao Intervention
Operation Time (OT)

Average Intervention Cost

The indicator values can be entered by clicking Import on the Systems toolbar or
manually in the Properties of each piece of equipment.

e The report is generated with all the data imported from the selected piece of
equipment, since it is not filtered by date.

e The difference between Availability and Availability (MTTI) is that the first is based on
the MTTR and the second on the MTTI.

Options for Selecting Equipment and/or Configurations

To export the data, select the equipment and/or configurations needed. You can use the
following options to do this:
e Select them directly in the Structural Tree.
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e To export or graph all equipment and configurations, select the All option in the
Indicators window.

e When only groups of equipment and/or configurations are necessary, select the Lists
option in the Indicators window. The lists or groups of equipment must be created
previously in the List Adm. option on the Configuration toolbar.

Options for exporting a data grid

The window that opens when you click “Export” contains the following options:
e Export only the selected equipment or all equipment.
e Choose the format of the exported document (Excel, HTML, CSV or XML).

Example

Click “Indicators” on the Probabilistic Reports toolbar, which will display the following window:

[11] Retiability And Maintainability Engineering System (CGS 6.4.0.496)

EEIE]
[N oieosmming  windows Help
Diagramming | Histerical Reports | Probabistic Reports | System | Simulation | Configuration|
2 O © 9 9 O
&
Costs  Main Policy Mission Time | Indicakors | Mean Times
=/ EIEMPLO.rmes - PLANTAA D i = o (@ =
Subsystem Relsbity [%] Avaiabiley [%] Avaiabity (MTTI)[%]  Cost of Absence [%]
o] o (@ [lpanTas F F 1
) ¢ @ [ Configuracion 1 =l
3 [=RRLAC E , ] ] [
3 ©F [[]HLT002 - - B R |
4
5

o [ E B E g |
ion n

©
B

TF [riroe
o [Jrinoo
¥ (® [ confguadén
F [C]HLT008

> [Jriioos
5@ [ICorfguadén
O [Jriroo
§ @ [ |Configuracion 5.1
© [rnon

o [ A
O [nnos

[Justs []AI [7] Adjust

Network, Partial
Tdes

»

Ajustar Autodistribur Reset StartPoint.

<
(508, 453)

Both <[] [ ] | podel [Reports

To generate a data grid, click “Calculate”:
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E Indicators @
Subsystem Reliability [%&] Availability [¥a] Availability (MTTI) [%&] Cost of Absence [%&]

e @ D PLAMNTA A 37,363% 62,528% 61,409%, 130.543.382,000

{' @ [ Configuracién 1 40,862% 65,44 1% 68,327% 94,957.937,847

[ ] : HLTOO1 35,853%, 93,677%) 92,978%, 15.612.051,330|

F [ |HLTODZ 60,653% §9,559% 9,106% 25.779.110,719

[ ] : HLTOO3 60,653%) 78,305% 79,003%| 53.566.775,795

& (P[] Configuracién 2 17,986% 99,691% 99,665%, 926,924,341

[ ] D HLTOO4 60,653%) 77,536% 77,166%, 914,380,181

F [ |HLTOOS 17,988% 99,691% 99,605%) 12.544, 160

+ @ |:| Configuracién 3 61,283% 98, 325%) 97,623%, 5.039.094,086|

F [ |HLTOD6 33,687% 98,291% 97,576%| 85,550,911

[ ] |:| HLTOO07 60,653%) 1,099% 1,099% 4.953.543,174]

{' ® [ Configuracidn 4 51,116% 90,083%! 87,944% 29,898.051,227

[ ] |:| HLTOOS 50,242%, 81,256% 78,341%, 21.767.592,102

F [ |HLTOD9 53,485% 92,999%| 91,145% 5.130.459,125

& ® |:| Configuracién 5 61,451%, 99,992%, 99,990%| 21,374,497,

F [|HLTO10 47,584% 90,861% 4,858% 4,228,225

¢ {1y [] Configuracién 5.1 55,367% 62,940% 63,017% 17.146,272

F [[|HLTO11 60,653% 66, 070%) 67,127% 14,213,497

[ ] |:| HLTO12 53,485%, 92,999%, 91,145%, 2,932,774

F [|HLTO13 60,653% 100, 000%) 100, 000%) 10,000

[ Lists [T Al Adjust
Export ] [ Calculate | [ Close ]

Click “Export” in the window above to display the export window. In this window select the
“Indicators” option. To export the data of all diagram nodes, the Only Selected Subsystems
option must not be checked. Also, choose the Excel option and click “Export”:

E Export

Reports

==

[] ©nly selected subsystems

[ Al

Format

(@) Excel On szparate sheets
71 HTML
7 CSV

XML

This will open the Save window, and in this window type the file name: Plant A Probabilistic
Indicators. Then click “Save”:

™
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[ E’Save @ ]

Save in: . caso de prusba - D
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E
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1A

-

Equipa

‘*k File name: indicator|
Red : r .
= Fiies of type:  [Excel File (*.xIs) =

The following message confirms that the file was exported correctly:

5 ol

Information @

File exported successfully,

Probabilistic Reports Tab: Mean Times

Shows MTBF, MTTR, MTTI, the life cycle stage of the equipment and its reliability distribution.
Procedure

e Select the “Mean Times” (f'f’J) icon from the Probabilistic Reports toolbar. This will
open a window with the Structural Tree of the system and five columns, which are:
o MTBF: Mean Time between Failures.
o MTTR: Mean Time to Repair.
o MTTI: Mean Time to Intervene.
o Stage: Life cycle stage of the equipment.
o Distribution: Reliability distribution of equipment.
e (Click “Calculate” to generate the report. The Adjust option fits the data calculated to
the window, so that it is all visible.
® To export the data generated, click “Export”.
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Characteristics

This report can be generated with historical data of the equipment or with only the
values of the following equipment indicators.

Mean Time Between Failure
Mean Time To Repair
Mean Time To Intervention
Operation Time (OT)

Average Intervention Cost

The indicator values can be entered by clicking Import on the Systems toolbar, or
manually in the Properties of each piece of equipment.

The report is generated with all the data imported from the piece of equipment
selected, since it is not filtered by date.

The MTBF, MTTR, and MTTI indicators are calculated at the equipment, configuration,
and system levels, but the Stage and Distribution can only be calculated for equipment.

Options for Selecting Equipment and/or Configurations

To export data, the required equipment and/or configuration must be selected. You can do this

through the following options:

Select them directly in the Structural Tree.

To export or graph all of the equipment and configurations, select the All option in the
Mean Times window.

When only groups of equipment and/or configurations are needed, select the Lists
option in the Mean Times window. The lists or groups of equipment must be created
previously in the List Adm. option on the Configuration toolbar.

Options for exporting a data grid

In the export window that opens when you click “Export,” the following options appear:

Export only the equipment selected or all pieces of equipment.
Choose the format of the document exported (Excel, HTML, CSV or XML).
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Click “Mean Times” on the Probabilistic Reports toolbar, which will display the following

window:

[ Reliability And Maintainability Engineering System (CGS 6.4.0.496) EIEI=E]
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To generate a data grid click “Calculate”:

0] Mean Times
Subsystem MTEF [Hrs] MTTR [Hrs] MTTI [Hrs] Stage Distribution
7 (13 [C]PLANTA A 5,860 3,467 3,683

¢ L) ] Configuracién 1 9,018 4,158 4,180
F [ HLTOOL 36,830 2,485 2,781]In shoating WEI[17,477; 0,486)
3 [ HLTO02 24,877 2,900 3,041Lifetime Exp(0,040)
3 [ HLTO03 22,969 6,363 6,104Lifetime Exp(0,043)
§ (P[] Configuracién 2 924,622 2,857 3,100
3 [ HLTO04 17,221 4,989 5,095Lifetime Exp(0,058)
3 [ HLTO0S 924,307 2,857 3,100[In shooting WhI(64,543; 0,274)
¢ (& [l Configuracién 3 66, 766] 1,137 1,625
3 []HLT006 65,440 1,137 1,625 shooting WhlI(27,192; 0,456)
3 []HLT007 1,325 119,262 119, 262Lifetime Exp(0,754)
¢ (P[] Configuracién 4 22,904 2,527 3,139
3 []HLT008 11,489 2,650/ 3,176[In shoating Whl(9,526; 0,738)
3 []HLT009 26,709 2,010, 2,594]In shoating Whl(23,803; 0,811)
5 @ [[] Configuracin 5 48.693,276 3,459 4,733
3 []HLTO010 49,600 4,988 8,629]In shoating Whl(38,312; 0,664)
¢ (1) [ Configuracién 5.1 9,152| 5,388 5,371
F [|HLTOLL 13,923 7,150 6,818 ifetime Exp(0,071)
F [|HLTO12 26,709 2,010 2,594{In shoating WhI(23,803; 0,811)
3 [[]HLTO13 50.000,000 0,000 0,000 ifetime
[FLists [ Al Adjust
Export ] | caleulate [ Close ]

189 MrNes

REUABLIY & MAINTENANCE ENGINEERING SYSTEM

CGS

Copyright © 2012, by CGS SA



Reliability & Maintainability Engineering System User Manual

Click “Export” in the previous window, which will display the export window. In this window
select the “Mean Times” option. To export the data of all diagram modes, the Only Selected
Subsystems option must not be checked. Also, choose the Excel option and click “Export”:

m] Export

Reparts

[ Only selected subsystems

[ Al ] [ Nang
Format

@) Excel On separate sheets
) HTML

=) sV

XML

55

This will open the Save window, and in that window type the file name: Plant A Mean Times.

Then click “Save”:
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The following message confirms that the file was exported correctly:
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5 ol

Information @

[O] File exported successfully.

Probabilistic Reports Tab: Reliability

Graphs the reliability distributions and failure rate of each piece of equipment or subsystem.

Procedure

Select the Reliability icon in the Probabilistic Reports tab.
Select a diagram node from the list in the open window.
Click “Calculate”, which will generate two graphs, one in each tab:
o Reliability
o Failure Rate
The configuration reports also have the “Compare” option, which opens a new window

in which the distributions of all diagram nodes in the configuration are shown on the
same graph.

Characteristics

This report can be generated with historical data of the equipment or with only the
values of the following equipment indicators.

Mean Time Between Failure
Mean Time To Repair
Mean Time Tao Intervention
Operation Time (OT)

Average Intervention Cost

The indicator values can be entered by clicking Import on the Systems toolbar or
manually in the Properties of each piece of equipment.

This report can only be generated when there is existing historical data for the
equipment.

The report is generated with all data imported of the selected piece of equipment, since
it does not filter by date.
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e After the first report is calculated, when you choose another piece of equipment the
report for the new diagram selected will be shown automatically. Thus, you do not need
to click “Calculate” again.

Graph Options

The options of the graphs are:
e When you select Series Manager in each of the graphs, the following options appear:
Visible: When checked, the selected distributions become visible on the graph.
By default all the distributions are visible.
Label: This option shows the name of the diagram node (for which the report is
being produced) on the graph.
Color: Change the color of the distribution.
¢ In Axis Manager you can change the minimum and maximum values of the graph’s axes.
In Reset the values revert back to the ones calculated by the software.

By right clicking on the graphs, the following options appear:
® Properties: Change the properties of the title, lines, colors and styles of the graph.
® Save as: Save the graph in PNG format.
®  Print: Print the graph.
e Zoom in: Zoom in on both axes, or just the horizontal or vertical one.
e Zoom out: Zoom out from both axes, or just the horizontal or vertical one.
e Automatic Scale: Revert back to the original scale (calculated by the software) on
both axes, or just the horizontal or vertical one.
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Example

The following window opens when you click “Reliability”:

[ Reliability And Maintainability Engineering System (CGS 6.4.0.496) (=@ ][R]
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Diagramming | Fistorical Reports | Probabilistic Reports | System | Simulation | Configuration|
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=
i
=Ty

Calaie

Netwok. Partial
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< i ]

,
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Select the HLT001 equipment in the Structural Tree and click “Calculate”, which will bring up
the following report:
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(1] Reliability [mE3m]
(L) PLANTA A Reliability Graph
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[ Calculate ” Close ]

Right-click on the graph and in the window that comes up, select the option “Save as”:
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(1] Reliability B
(L) PLANTA A Reliability Graph
- Configuracian 1
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[ Calculate ][ Close: ]

Next, in the Save window that is displayed, save the graph.

Svstem Tab

This bar enables you to use tools to evaluate and modify the entire system.

In this tab, you can upload databases, which will be used by RMES to make calculations for all
reports. Also, there are options for modifying the system properties, entering the investment
made, searching for equipment and configurations, and importing or exporting data, among

[1] Refiability And Maintainability Engineering System (CGS 6.4.0.496) (=N =N ==
[00] oissemming  windons Haip

| Diagramming | Histerical Reports | probabilstic Reparts | System | simulation | C:

B P & © @ e
e

Prape Investment  Repositoy  Update  B.Counter  Search

Bar Options

S e e T

Properties “j - Change the name of the system, variable cost
impact, annual billing, etc.
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Investment %E - |seeand mod|fy the amount, interest and years
of the investment.

Database \f@ - Import data from CSV (Comma Separated

- Values) files and databases.
Update N - Update imported data.
Count Blocks % - Visualize the amount of equipment, lines,
; parallels, fractionations, redundancies, and

stand-by in the system.

Search o - Find equipment, configurations, or systems.

Import and ;‘;: - Import XLS and CSV files and select the data

Export i you want to import. You can also export.

Equipment Data

System Tab: Properties

Change the name of the Plant or Fleet diagrammed such as impact, variable costs, and annual
billing, among others.

Procedure

Open the Properties window of the system and if necessary edit the information in it.
There are different ways to open the system properties window, which are:
e Right clicking on the system in the Navigation Tree and in the window displayed select
the “Properties” () option.
e Selecting the system in the Navigation Tree and then selecting the Reports tab located
in the lower left-hand side of the Diagram Space.

® Selecting the system in the Navigation Tree to then clicking on “Properties” ( I) on the
Diagram toolbar.

® |n the System toolbar, selecting the “Properties” (tiﬂ) option.
System Properties

The Properties window contains the following items:
System Properties

e Descriptive Name: Name of the system or plant.

1 9 6 ' m EsTM
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Variable Costs Impact: Corresponds to the percentage of the annual billing
corresponding to variable costs.

Annual Billing: The annual billing of the system or plant.

Equipment: Provides the possibility of working with equipment or fleets in RMES.
Nominal Capacity: The quantity produced per hour in the plant.

Utilities

View failure: Provides a grid with data on system failures.

Export List: Exports the list of equipment in the system.

Export Shutdowns: Exports the list of shutdowns within the system.

View Dead Lines: See the start and end dates of the database used.

Equipment Codes: View the repeated equipment codes, so that you can solve the
problem.

Data Source

Node: The name of the Plant/Fleet.

Current Repository: The database that data is currently being extracted from.

Create from CSV: Upload a new database to import system data. By clicking “Create”
the import of data is finalized. To import data correctly, the database must contain the
code or alias of the system. This data only corresponds to the system, and not to the
equipment and/or configurations of which it is composed.

Repositories: Shows the databases that are uploaded. If there is more than one
database uploaded, the software is only using data from the first database. To use
another database, you must select it and then click “Use”. Only one data source can be
used at a time.

Clean: Delete all the system data used, but without deleting the uploaded databases.
Create: Import the data from the new CSV uploaded in Create from CSV.

Use: Use the data from the database selected in Databases.

Estimate: The estimation of parameters is not available for configurations.

View/Edit: See the system data is in the database and edit it manually if desired. This
option can only be used when the imported database contains the code or alias of the
system. If it only has data for the diagram nodes it means that there is no data from the
system itself. Therefore there is no system data that can be seen or edited. Data can

also be exported within this option.
TBF
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e Weibull Graph: This graph is not available for the system.
Example

Select the system, Plant A, and then click on “Properties” on the System toolbar. This will open
the following window:

E Properties @
Syskem Properties Data Source
Descriptive Mame PLAMTA A Mode: PLANTA A
Nickname PLAMTA A Current Repository  Repositorio_0
Variable Cost Impact 12,00 % Create from C5V
Annual Billing 400.000.000,00 [$] Repositaties _Repnsitnrm_ﬂ - Use
Mominal Capacity 200,00 | [ |unidades ] By hour SAP Estimate ] { View/Edit ]
Ukilitizs TBE
View Failures View Failures Graph not available for configurations

Expartar_Liska Export Equipment List

View Deadiines View Deadlines

[ J
[ J
Export Detentions [ Export Plant Detentions ]
[ J
[ Resolve code conflicts ]

Equipment Codes

Close

System Tab: Investment

See and modify the amount, interest, and years of the investment.

Procedure:

e Select the “Investment” (%) icon on the System toolbar, which will open a window
where you must enter the following information:
o Amount: Enter the amount of the investment in monetary units.
o Interest: The interest rate of the investment, as a percentage.
o Year: The duration in years of the project to invest in or that was invested in.
e (Click “Accept” to save the changes entered.

™
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Example

Click “Investment” on the System toolbar, which will open the following window:

[ Reliability And Maintainability Engineering System (CGS6.4.0.496) = ]=]
@) viesrermmin o Windows Help
| Diagramiming | Historical Reports | Probabilstic Reports | SYstem | Simulation | Canfiguration|
= ™~ Eoa é;
& (% |7 8 e j
Properties | Invastment | Repository  Update  B.Counter  Search Import
1<) EJEMPLO.rmes - PLANTA A = | - [
Comhgurscién 2 Confguracien 3 ‘ |
[ T HCTon =
Veed | \_ al
- - . [ Data Investment. =]
Line 3 ameunt ¢ [T
Configradan 4 Iterest 0,0 | %
HLT00 o0
Y Years o
Fractionation 2
=
t
[onfiguracian 5
s
N\
o/
Network, Parisl
1de3 -
) il v
(34,67) [ Ajustar | [ Actodistribur ] [ Reset StartPoint
Both | [&] 3] | Hodel [Reports

Enter an investment of $65,000,000, an interest rate of 3% and 6 years. Then click “Accept”:

-

m] Data Investment @

Amount  $ 65000000
Inkerest 3 %Ya

Years -]

Accept |l Cancel

System Tab: Repository

Import data from CSV (comma separated value) files and databases.

To upload data from local databases (MS-Excel) or maintenance management systems, the R-
MES system enables you to do a mass upload of the diagram nodes contained in a logical-
functional diagram. This minimizes the time it takes to obtain results.

Procedure
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To upload the database, follow these steps:

Select the “Repository” (\‘:3) icon on the System toolbar.

In the window displayed, click on the \L button. This will open another window in which
alternatives are given for the source type to be uploaded.

Choose a source type, either CSV files or databases. The procedure changes depending
on the source source chosen. The procedures are explained below:

Add from CSV files

If the source chosen is Add from CSV files, use the following procedure:

Click “Next>".
In the window that is displayed, type a name to identify the Repository.

Click on the ll button. This will display the Open window where you can search for the
CSV file(s) to be uploaded.

If you need to upload several files to the same database and they are found in the same
location, when the Open window is displayed select them all at the same time and click
“Open”.

If you need to upload several files to the same database and they are found in different
locations, click the ll button the number of times necessary, searching for and opening
each CSV file.

When the CSV files have finished uploading to the database, click “Create”. That will
close the Repository Creation Assistant window.

In the Repository Configuration window, the new database is uploaded. Select it and
click “Import to Plant”.

A message will be sent confirming that the database was imported correctly.

The CSV file must have the following information:

Date;Hour;Duration;Type;GPlan;Cost;Equipmenr;Simptom;FailureMode;Cause;Order;Impact;Sistem Det.

Each row represents a shutdown.

The order must be conserved for the data to be imported correctly.

Example in CSV format:
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Fecha; Hora; Duracion; Tipo; Especialidad; Costo; Equipo; sintoma;m. Talla; Causa; orden; Impacto; Det. EQuipo
01/06,/2011;8:00:00;10,5836;00NP;0;0;101;301;0;0;1;1;0
01/06/2011;18:35:01;0,6072;MC;E;321,816;101;509;B;C-1;2;1;0

01/06,/2011;19:11:27;0,7302; 00NP;0;0;101;312;0;0; 3;1;0

The file can contain the names of each piece of information in the first row.
Add from databases

If the source chosen was Add from databases, use the following procedure:
e (Click “Next>".
®* |n the window displayed, select the type of database available and enter the
configuration.
e (Click “Create”.

Characteristics

® |tis possible to upload more than one document to the same database.

e RMES reports possible errors that the database has when the plant is imported. You
have the option of solving the problems or importing anyway.

e |t is possible to create various databases (for each one you must have followed the
procedures mentioned above), but only one can be imported to the plant at a time.

e Databases no longer needed can be deleted by selecting the database in the Database

Configuration window and clicking the D button.

Export Options

The data from the database created can be exported by selecting the database in the Database
Configuration window and clicking “Export”.

More Options

This report has additional options located in the Database Configuration window, which are:

2 O 1 ' m E 5W
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E Repositories Configuration @

File Edit Repaository

Repositary Subsystems with data Detentions

e

Impaort ta Plant ] [ Exportar ] [ Close

File
In this item there is the option to:

Close: Close the Database Configuration window. This can also be done by clicking Escape on
the keyboard.
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Edit

To use these options, first select a database in the Database Configuration window. The

options are:

View: Show the data grid uploaded to RMES from the database. This can also be done
by clicking CTRL+O on your keyboard.

View by Subsystem: Show the data grid uploaded to RMES from the database separated
by diagram node. When you select a row of data (that represents a shutdown), in the
box on the right the details of the row of data are shown. This can also be done by
pressing CTRL+E on your keyboard.

Rename: Change the name of the database. This can also be done by pressing CTRL+R
on your keyboard.

Delete: Delete the database. This can also be done by pressing Delete on your
keyboard.

Database

Create empty: Create an empty database. After choosing this option, you need to enter
the name of the new database. This can also be done when the Database Configuration
window is open, by pressing CTRL+N on your keyboard.

Create from CSV: Create a new database with CSV files. The window displayed is the
same one as the Database Creation Assistant in the Database from files item. This can
also be done when the Database Configuration window is open, by pressing CTRL+M on
your keyboard.

Create from Wizard: Create a database. The window displayed is the same one as the
Database Creation Assistant in the Selection of Source item. This can also be done
when the Database Configuration window is open, by pressing Insert on your keyboard.
Create from XML: Create a database with XML files. The window that is displayed is the
same one as the Database Creation Assistant, except that only files in XML format can
be uploaded. This can also be done when the Database Configuration window is open,
by pressing CTRL+L on your keyboard.

To use these options, a database must be selected first in the Database Configuration window.

These options are:

Add CSV: Add CSV files to the database. This can also be done by pressing CTRL+U on
your keyboard.
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* Import to Plant: Import the database to the plant. This can also be done by pressing
CTRL+I on your keyboard.

® View Subsystems: See the diagram nodes contained in the plant. This can also be done
by pressing CTRL+D on your keyboard.

Example

Click “Database” on the System toolbar, which will display the following window:

[ Reliability And Maintainability Engineering System (CGS 6.4.0.496) (=@ ][R]
[ viesemming  Windons Help
| Disgramming | riscorical Reports | robebiitic Reports | Svste | smulation] Canfguration|
& z N & ﬁ;
5] % e o) [ J
Propeties Investment | Repository  Updsts  B.Counter  Search Import,
1< PLANTA A o [@ [Es
5 ® raNAR =
= [I Repositories Configuration [=] =l
; File Edit Repository ‘z|
By
H
J
2
[ mporttoplant | [ Exportar | [ close
< i 3
(14, 1) Ajustar Autodistribuir Reset StartPoint
B o) (&) () | e [F58

Then click the [L button.
This will bring up a new window, and in it select the “Add from CSV file” option and then click
“Next”.
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E Repository Creation Wizard @
Source Selection

() Add from data base

’ Next> ” Close
Next, the following window will be displayed:
E Repository Creation Wizard @
Since Archives Repasitary
Mame: Repaository_0
[ <Previous ][ Create ][ Close

The name Repository_0 is the default name that RMES provides.

To change the name, just erase the existing one and type another one. Then click the lL button
and the following window will open:
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[ open

Look in: [ .. casode prueba = C]

= EL] BASE_CATALOGO_DE_OPERACION y FALLA
s EL] DETENCIONES ejempla RMES junio 2011
Elementos 24 DETENCIONES ejemplo RMES junio 2011 Ver I
recientes @ equipo_107
@ export
- @ produccion

Escritorio @ testexpo
El
Mis

documentos

A

Equipa

- .
(E File name: DETENCIONES ejemplo RMES junio 2011 _Ver_ILcsv
Red faioE s 2
Files of bype: | Archives Comma Separated (*.csv) -

Choose the file DETENCIONES ejemplo RMES junio 2011_Ver_ll.csv and then click “Open”.
Doing that will take you back to the following window:

F

E Repository Creation Wizard @

Since Archives Repository

Mame: Repository_0

C:\Users|jaime|Desktop|caso de prueba|DETENCIONES ejemplo RMES juni/i

4 1} | [

<Previous ” Create ” Close

When you click “Create” the database will be uploaded, as shown in the following screen:

206 3
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E Repositories Configuration
File Edit Repaository

Repositary
Repasitory_0

Subsystems with data Detentions
[tz 1385

Impaort ta Plant ] [ Exportar ] [ Close

To import to the plant, select the file by clicking on it in the window above and click “Import to
plant”. The following window confirms the import to the plant:

P

Information @

-

Import Completad

System Tab: Update

Update is deprecated

System Tab: Block Counter

Visualize the quantity of equipment, lines (Series) parallels, fractionations, redundancies and
Stand-by in the system.

Procedure

e (lick Block Counter on the Systems toolbar. This will open a window containing a list
with the Structural Tree of the plant.
For each configuration the following information is presented:

o

o
o
o

CGS

Type of configuration.

Quantity of equipment it contains.
Quantity of configurations in series it contains.
Quantity of configurations in parallel it contains.
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o Quantity of configurations in fractionation it contains.
o Quantity of configurations in redundancy it contains.

Reliability & Maintainability Engineering System User Manual

o Quantity of configurations in stand-by it contains.

® By clicking “Export” the whole data grid can be exported. You can choose the format of
the exported document (Excel, HTML, CSV or XML).

The Adjust option fits the data calculated to the screen so that it is all visible.

Example

Click “Block Counter” on the System toolbar, which will display the following window:

ng  Windons Help

[ Reliability And Maintzinebility Engineering System (CGS 6.4.0.496)

12 PLANTA &

[

EECETIT)

(L) Configuracién 1
o
3 HLT002
3 HLT003

e

[0 Block Counter

Subsystem
i3 PLANTA A

Equipments

Paralels

Standbys

S

[ I —
20Q

§ €0 Corfiguraciéns.1

O HLTO11

[ = TRTE)

O3 HLTOI13)

<

’

(147, 4)

Ajustar

Autodistribur Reset StartPoint.

Mods| | Reports|

In this example, there is one configuration of each type in the plant. This can be seen in the first

row.

Click “Export” in the window above to display the export window. In this window select the

“Block Counter” option. Also choose the Excel option and click “Export”:

CGS
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E Export

Reparts

[ Al

Format

53

Black Counter

] l Mone

i@ Excel 0On separate sheets
7 HTML
) Csv

=) WML

[ Export ” Close ]

This will open the Save window, and in it type the file name: Block Counter of Plant A. Then click

“Save”:

E’Save

Save in:

L
el
Elementas
recientes

Escritorio

E
Mis
documentos

Equipa

Red

. caso de prusba = D

B cost B naalen
E_] data-uerificacion-tuplasE_] pareta
B data-verificacion B policy
B ejemplo-costo-grafico B statistic
B ejemplo-casto

B ejemplo-grafico

& ejemplo

B ejemploxds

E_] gjemplo2

B indicator

E_]jackfknifefdata

& Jistaequipos

E_] mant-data

B meantimes

B mix

) maodo-falla

File name: black:

Files of type:  [Excel File (*.xls) ]

Save
Cancel

The following message confirms that the file was exported correctly:

CGS
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P )

Information @

[O] File exported successfully.

System Tab: Search

Find equipment, configurations or systems.
Procedure

® (Click Search on the Systems toolbar. This will open a window with a list of the names of
the diagram nodes of the plant.
® Choose between either By Name or By Nickname.
By Name: Shows the list of diagram nodes by their names.
By Nickname: Shows the list of diagram nodes by their nicknames.
® In Enter Search, enter the name or nickname (according to the option previously
selected), or search the list for the desired diagram node.
® In the list, select the diagram node you are looking for, and click “Go”. The software will
show its location. Another way to find its location is to double click on the diagram node
in the list.
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Example

Click “Search” in the System toolbar, which will display the following window:

Cé’@ Configuracin 1 il

o L‘

3 HLT002 "
3 HLTOO3.

b

[ I —
S

\
IHLT002 |
HLT003

IHLT004

HLT00S

HLT006

< i »

s | (&) () | o[RS

It bears mentioning that in this case it is easy to search for a diagram node, since the plant is
small. However, this function is meant for plants with many diagram nodes, making it difficult
to search through each one.

Type the name of the HLTOO3 diagram node in Enter Search. You will be able to see the name
of the piece of equipment in the search window:
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m] Search

Ingrese Busqueda (HLTOO3

=8

HLTOOZ

(@ Por Nombre () Por Nickname

Select the diagram node in the list and click “Go”:

[ Reliability And Maintainability Engineering System (CGS6.4.0.496) = ]=]
@) viesrermmin o Windows Help
| Diagramiming | Historical Reports | Probabilstic Reports | SYstm | Simulation | Configuration|
== = ™~ == é;
5 s @ B e )
Properties Investment Repository  Update  B.Counter  Search Import
|2 PLANTA A = | - [
£-(0) PLANTA A -
(D Corfiguracién 1 =
¢ -CkHLUTo01 L
H ¥ HLTO02 "
e =1 . 003 HLTO0L HToms HT002 4
@ co 2 ey — =
{5 Co 3 Y A~ 2|
(B cor 4 | e o e
® Corfiguraciin 5 —
[0 search =]
Ingrese Busqueda HLT0O3
@ PorNombre () Por Nickname
< »
(501, 0) [ Awstar | [ Autodstribur ] [ Reset startpont
b v (] (7] | e [

When you do that, and as shown in the image above, in the upper right-hand side of the search
window the branch where the HLTO03 equipment is located is shown, and this node will be

selected automatically in the Diagram Tree.

System Tab: Import

Import files (XLS, CSV or XML) with the equipment indicator values (MTTR, MTBF, operation
time, among others), making it unnecessary to enter them manually in the properties window

of each piece of equipment. There is also the option to export the indicators of the equipment.

CGS
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Procedure

e Select the configuration in the Workspace containing the equipment from which you
need to import or export data. When you select the plant all equipment will be
considered.

e Select the “Import” (é") icon on the Systems toolbar. This will open a window with two
tabs, one for importing data and the other for exporting.

Importing data

To import data, first you must have created an XLS, CSV, or XML file, which must be in the
following formats:

XLS Format

The format that must be followed for the columns is:

A Costo de B "
Tiempo de . " . . Indice Capacidad .
MTBF MTTR MTTI W intervencién Opex fijo Opex variable . N Rentimientos
Operacién (TO) romedio escalamiento | Productiva

Example
A B C D E F G H 1 J K L M N
1 |HLTOO1 101 153 25 27 539 1689 1265000 25699 267490 0,7 265330 0.9
2 |HLTOOZ2 102 96 17 25 563 2563 1395000 36500 456300 0,8 392810 0,7
3
4

Each row contains the data of just one piece of equipment.
The file does not have to contain headers with the names of the columns.

CSV Format

The order of the parameters must be the same as the order for XLS files, except that in this type
of file the parameter values are separated by a semi-colon.

Example:

CGS
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.5 .10 .15 20 . 2% ., 30 . 35 .40 . 45 , 50 . B5 . BO . B5 . O . V5

1 T T T T T T T T T T T T T T T T I A T
HLTOO1;101;1553;25;27;539;1659;1265000;25699;:257490;0,7;265330;0,9

HLTOOZ:102;96; 1725, 56325603, 1395000, 36500;456300;0,3;322810;0,7

Each line contains data for only one piece of equipment.
The file does not have to contain headers with the names of the columns.

HTML Format

The order of the parameter values must be the same as the ones above, except that in this case
each value must be in quotation marks and preceded by the name of the parameter.

Example:

95 . 100 . 105 . 110 . 116 . 120 . 125 . 130 . 135

Ilwnll\|n|Ilﬁwlllwnllwlnwllﬁwlll\nllllnwllﬁw|I|\nllllnwlll\lllwnl\lln\Ill\llllnl\||n\Ill\llllll\|||\I||||I\|||\|||\I||||I\|||\|||\I|\||I\
<?xml wersion="1.0" encoding="UTF-8" standalone="yes"?>

<sheetloader xmlns="sheetloader.xml-schema' >
<propiedades>
<propiedad nombre="HLTOO1" nicknsme="101" mthf="153" mttr="2Z5" mtti="27" co="539" cip="1682" capex="1Z65000" opex_ fijo="Z5629"
opex_variabhle="267420" indice_escalamiento="0.7" capacidad productiva="265330" rendimiento="0.9"/>
“propiedad nombre="HLTOODZ" nicknsame="102" mthE="S967 wttr="17" mtti="25" to="563" cip="2563" capex="1355000" opex_fijo="365007
opeX_wariable="456300" indice_escalamiento="0.5" capacidad productiva=s"3ifnzgion rendimienco="0.7"/>
</propiedades:
</sheet loader:>

® Once you have the XLS, CSV, or XML file that you want to import, go to the Import tab
and select the item Import Database From to open the file.
o Next select the parameters to import. This enables you to import selected parameters
from the file.
Keep in mind that if the file imported contains equipment not found in the diagram,
they must be created and their parameter values will also be imported (according to the
parameters selected for import).
e Choose one of the following options:
Do not update data for existing equipment. If you choose this option the software will
not upload new data for the existing equipment in the diagram.
Include configurations. If this option is chosen the software will include the equipment
found within the sub-configurations that compose the parent configuration (the one
previously selected in the Workspace) in the import process.
®  Then click “Import”.

CGS S
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Export Data:

The selection depends on the export of a configuration. From it, you can export only the
equipment that are direct children or all descendants equipment of the configuration. By
default, it uses the settings that you selected in the plant. This can be changed by clicking on
"Select", which displays a dialog that lets you choose the desired configuration.

E Select Configuration @
Subsystem

¢ (L) PLANTAA

+ (D Configuracion 1
i HLTOO1
£ HLTOO2
F HLTOO3

+ ® Configuracidn 2
F HLTOO4
i HLTOO0S

+ @ Configuracion 3
F HLTO0B

F HLTOO7

+ @ Configuracion 4
F HLTOOB
F HLTO09

& () Configuracién 5
3 HLTO10

+ @ Configuracion 5.1

£ HLTOLL

£ HLTO12
3 HLTO13

Adjust

Accept ] [ Close ]

e Inthe export tab, in Export to, click the icon Folder.

e Save an Excel or CSV file. The data will be exported to this file later.
e Select the desired setting by pressing the "Select".

e Choose between "direct blocks only" or "All blocks descendants"

e Click “Export”.

CGS
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Example

Import Data

The data file to be imported is a CSV file, with data for all the plant equipment, without
additional equipment, but only data from Configuration 5 needs to be imported (of all the
equipment that comprise it). To do that, first select Configuration 5 in the Workspace, and then
click “Import” on the System toolbar. This will display the following window:

[I0) Reliability And Maintainability Engincering System (CGS6.4.0.496)

E=r=]
@] oisarsmmin o Windons Help
| Diagramming | Historical Reports | Probabilstic Reports | System | simulation | Configuration |
= = ™~ g >

B % @ 2 oo 0

Properties Investment Repositoyy  Update  B.Counter M i e [=]
=/ EJEMPLO.rmes - PLANTAA Import. | Export o[- [
[ Import

(L) PLANTA A
£ (D) Corfiguradién 1

=1 ] mpor rom | ‘
£ HLT002

1f even blocks are found, theirindicators will be updated from the imported data, otherise, the data wil be assigned to new blocks

O H

[ —

() Confi
g Indicatars to import
Con
5 co e
MITR
T

Capex

Fixed Opexc
Variable Opex
Sealing Index
Productive Capacky
Al

b

< ]

(403, 10)

Both | [&] 3] | Hodel [Reports

[ Ajustar | [ Actodistribur ] [ Reset StartPoint
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Select the icon, search for the CSV file and open it:

(] Open =3
Lookin: | }| Datos - D
Pz EL] BASE_CATALOGO_DE_OPERACION y FALLA
e b EL] DETENCIONES ejemplo RMES junio 2011 Ver I
Elementos L) equi
recienkes ¥
Escritorio
E
Mis
documentos
Equipa
m File name: IMPORT _IL.csv Open
Red - r .
= Files of bype: Import files (*.xls, *.csv, *.xml) -

Returning to the import tab, in the Data to Import option select “All” and in Options choose
Include subsystems. This is selected so that the data entered will replace all the equipment
found within Configuration 5, including those from Configuration 5.1.

If the Include subsystems option is not selected, only the data for the equipment in
Configuration 5 would be imported, but not the data for Configuration 5.1 (meaning the data
from the HLT010 and HLTO13equipment).

Finally, click “Import”.
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E Impert and Export of Equipment Data

Import | Expart

Impork

Import from

Indicators to import
MTEF

MTTR

MTTI

Operation Time (OT)
Average Intervention Cost
Capex

Fixed Opex

Variable Opex
Scaling Index
Productive Capacity

al

C:\Users\jaime|\Deskiop|caso de pruebalDatos|IMPORT _IL.csv

If even blocks are Found, their indicators will be updated from the imported data, otherwise, the data will be assigned ko new blocks

Close

By clicking "Import" button, the following dialog screen explaining the tasks to be performed.

P

m] Information
Indicatars

MTEF
MTTR
MTTI
Operation Time (OT)

Capex

Fixed Opex
Variable Opex
scaling Index
Productive Capacity

5

Average Cost of Intervention

Blocks to update

Blocks to create

-

CGS
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218

Copyright © 2012, by CGS SA

REUABLIY & MAINTENANCE ENGINEERING SYSTEM

™



Reliability & Maintainability Engineering System User Manual

By clicking "Continue" data will be imported to all equipments in the selected configuration. If
the equipment exists, its data is replaced. If the equipment does not exist, automatically is
created at the level of the plant. To make this more explicit displays a dialog with the actions to
be undertaken. The following message confirms that the data was imported correctly:

Information @

l Data imported successfully

This will import data to for the HLT010, HLT011, HLTO12 and HLT0013 equipment belong to
“Configuracion 1”.

Export Data

Go to "System" tab of the Workspace and press on "Import.". Then select the "Export".

E Import and Export of Equipment Data @
Impork EXDDFt
Expartt
Export ta:
Blocks ko expart
Configuration PLANTA A

(@) Direct blocks anly

(=) All children blacks

Mame Nickname MTBF MTTR MTTI TO CR Capex Fixed Opex  Variablz Q... Sd

Mum. of blocks to expart 0

Close
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Select the icon and save a file with the name: Data exported for Configuration 5. Then
choose the CSV format and click “Open”:

(L] Open el

Lookin: | }| Datos = D

I
e
Elementas
recientes

Escritorio

5
Mis
documentos

u:k

Equipa

(_L; Filz name: Data exported for Configuration 5
Red < r 1
Files of type: |Excel 2003 File (.xds) (*.xls) -
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Press the "Select" button. Select the Configuration 5 and press "OK".

CGS

E Select Configuration

Subsystem
7 (L) PLANTAA

{' @ Configuracion 1

F HLTOOL

¥ HLTOOZ

¥ HLTOO3

¢ (P) Configuracién 2

¥ HLTOO4

¥ HLTOOS

¢ (8) Configuracién 3

¥ HLTO0E

¥ HLTOO7

{' @ Configuracion 4

¥ HLTOOS

¥ HLTOO9

5 ® Configuracion 5

F HLTO10

¢ {1y Configuracién 5.1

b HLTO11

P HLTO12

F HLTO13

Adjust

Accept ] ’

Close

)
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Select "All Children blocks ". Then, click "Export".

H Import and Export of Equipment Data

Import | Export

Expart

Export to: \Users|jaime\Desktop)caso de prusba\Datos|\Data exported for Configuration 5.xls

Blocks ko expart

Configuration Configuracion 5

() Direct blacks anly

Mame Mickname MTBF MTTR MTTI TO CR Capex Fixed Opex  Variable Q... 5g
HLTO1O 110 50.000,00 1,00 1,00 1,00 0,00 0,00 0,00 0,00
HLTO11 111 S0.000,00 1,00 1,00 1,00 0,00 0,00 0,00 0,00
HLTO12 112 50.000,00 1,00 1,00 1,00 0,00 0,00 0,00 0,00
HLTOLZ 113 15,60 4,98 1,00 1,00 0,00 0,00 0,00 0,00
i 1 3

Mum, of blocks to export 4

Close

The following message confirms that the data was exported correctly:

Information

=l

Data exported successfully

Doing this will export the data for the HLT010, HLTO11, HLT012 and HLT0013 equipment.
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Simulation Tab

This toolbar compares 2 or more systems.

[ Reliability And Maintainability Engineering System (CGS 6.4.0.496) el ==

[ sisnming Vindow bt

[ Diagramming | | Probabilstic Reports | System| Smuation | Configuration

Bar Options

Compare - Compare 2 or more systems in regards to their
productivity, failure cost, and overall cost.

Simulation Tab: Compare

Compare the failure cost and overall cost values and the productivity of the systems
diagrammed.

Procedure

e Select the “Compare” (Q) icon on the Simulation toolbar. This will open a window with
four columns, which are:

o System: Name of the systems found in each open Workspace.

o Failure Cost: Cost of the failure of each system.

o Overall: Overall cost of each system.

o Productivity: Production of units per year of each system.
Characteristics

e Any of the plants can be displayed for comparison when you choose the “Compare”
icon.

e The values of the columns are shown automatically when you open the window.

e For all the columns to have values, you must have previously entered the Variable Cost
Impact, Annual Billing and Nominal Capacity data of each system in Properties.

CGS
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Example

Open Plant A and Plant B on the RMES menu bar.
Press “Compare” on the Simulation toolbar, which will display the following window:

[ Reliability And Maintainability Engineering System (CGS 6.4.0.496) (=@ ][R]

M

[Disgramming | riscorica Repors | Probebistic Reports | system] Siulation | Conftratin]
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Configuration Tab

This bar enables configuration of the parameters RMS uses to make calculations. It also
provides the option of changing the software language.

[0 Reliability And Maintainability Engineering System (CGS 6.4.0496) =R [EcR ==
M) ciesamming  windows Help
[ Diagramming | | Probabilstic Reports | system | simulstion| Configuration

e

& 4 & & 3%

Genenal  LissAdm. Pariodsb. FaiuesC..  Noticss

Menu Options

General N - Configure the language, capital cost rate,
number of operational hours per year, minimum
duration of tuples, units of measurement,
overlap tolerance, among others.

List Adm. .\-f‘%é - Generate lists of  equipment and/or
configurations.
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Periods Manager _“"':{5._

- Establish date ranges for calculations

Failure Catalog \‘{

- Import catalogs containing codes and names of
failure modes, causes and symptoms.

Notices %

- Enter the types and sub-types of maintenance
and shutdowns.

Configuration Tab: General

Configure the language, capital cost rate, number of operational hours per year, minimum

duration of tuples and units of measurement.

Procedure

e Select the “General” (%) icon on the Configuration toolbar.

The window in this option has 5 tabs, which will be explained next:

General

The configurations that can be done in this tab are:
e Language: Language the software is translated into. The options are Spanish, English

and Italian.

e Capital Cost Rate: The cost of capital as a percentage.

¢ Annual Operation Time: The total number of operational hours in a year.
¢ Daily Start/End Time: Corresponds to the start and end time of a workday.
¢ Numerical Format: Choose between the Latin and American format.

For the changes to these configurations to take effect you need to save the “.rmes” file, close
the software and then open it again (the changes made will be shown).

In the lower left-hand side of the General tab there are two sub-tabs:

e Configurable Values: In this sub-tab you can configure the values in the General item.
e Current Values: Show the values of the General item that RMES is utilizing to make the

calculations.
Export:

This tab is not used.

CGS
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Base Configuration

The configurations that can be done in this tab are:

Tolerance for Overlap: If two shutdowns of the same type take the same or less time
than the hours entered in Tolerance for overlap, these shutdowns will be considered
overlaps. This means that the two will be accounted for as a single shutdown.
Tolerance for Duration: For the calculations, only shutdowns with durations equal to or
greater than the hours entered in Duration Tolerance will be considered. This value acts
as a filter of shutdown duration. The Duration Tolerance will not be considered for the
calculation of Availability, Use, and Effective Use, due to the definitions of these
metrics, meaning that they consider all shutdowns for their calculations.
Correction to the left: When calculating historical reports, this enables the beginning of
the study period to be corrected immediately after the closest corrective maintenance
to the left of the date entered by the user as the beginning of the period of study.
Correction to the left will not be considered for the calculation of Availability, Use, and
Effective Use.
There are also the following options:

® Do not read the lines with durations of less than 1 second.

® Read the line even if the Failure Mode is null or blank.

® Read the line even if the Diagram Node is null or blank.

e Read the line even if the Cause is null or blank.

e Reed the line even if the Order is null or blank.
This is referring to the line or row of data in the database.

For the changes to these configurations take effect, save the “.rmes” file, close the software

and then open it again (the changes made will be shown).

In the lower left-hand side of the Base Configuration tab there are two sub-tabs:

Configurable Values: Configure the values of the Base Configuration item.
Current Values: Show the values of the Base Configuration item that RMES is using to
make calculations.

Default Properties

This item allows you to enter default values for some variables, such as

Mean Time Between Failures.
Mean Time To Repair.
Intervention Time.
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® QOperation Time.

For the changes to these configurations to take effect you need to save the “.rmes” file, close
the software and open it again (the changes made will be shown).

In the lower left-hand side of each Default Properties tab there are two sub-tabs:
® Configurable Values: This item allows you to configure the values of the item Default
Properties.
® Current Values: Show the values of the Default Properties item that RMES is utilizing.

Example

Click “General” on the Configuration toolbar, which will display the following window:

[ Reliability And Maintainability Engineering System (CGS6.4.0.496) EEI=]

nming  Windans Help

ical Reparts | Probailistc Reports | System | Simuation | Configuration |
Y Y ry %
T Eh Eh

ListsAdm.  Periads M... FailuresC...  Notices [I Configuration =]

General | Export [ Base Configuration | Defaul Properties = =

System General Settings

Language Engish v
Tor| | Capital Cost Rate 19,00 %
S Annusl Operating Hours 8.760,00 Hours
Y Dally Start/end Time of2]:[ o] of] hrsimin:sec
\
— Numeric Format Latin (1.000,00) v
Line
Corfigury
LT
H
_/
Fractions: tion

Configurable Values | Current Values|

The new values wil not be immediately reflected

The changes will take effect when you

:

Network. Partial
1dea -

<[ [ " »
(245, 34) Ajustar Autodistribuir Reset StartPoint
s ] (] () | e [

In Annual Operation Hours enter 8,760 hours. This implies that the plant operates 24 hours a
day. Also, enter a Capital Cost Rate of 19%:
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m] Configuration @

;Genera|§| Export | Base Configuration | Default Properties

System General Settings

Language :English -

Capital Caost Rate 19,00 | %

Annual Operating Hours £.760,00 Hours

Daily Start/End Time 0| 05 : 0~ hrs:min:sec
Numeric Format Latin (1.000,00) -

Configurable Values | Current Values

The new values will not be immediately reflected

The changes will take effect when you restart the application

[ Default H Accept ” Cancel ]

Leave the Base Configuration and Default Properties tabs just as they are shown in the
software:
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E Configuration

| General I Expart | Base Configuration | DeFault Properties

=)

Settings For probabilistic and historical calculations

Tolerance For averlaps 0,00000 Hours
Talerance For duration 0,00000 Hours
Correction to the left |

Canflict configuration For field reading on CSV Files
Do not read lines with duration less than 1 [s]
Read line although the Failure Mode is null or empty
Read ling although the Element is null or empty

Read ling although the cause is null or empty

EEEEE

Read Line Although the command is null or empty

Configurable Values | Current Values

The new values will not be immediately reflected

The changes will take effect when you restart the application

Default ” Accept H Cancel
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E Configuration @

| General I Export I Base Configuration |; Default Properties ;

Defaults to equipments without data

Mean Time Between Failure 50.000,00 Hours
Mean Time To Repair 1,00 Hours
Mean Time Tao Inkervention 1,00 Hours
Operation Time (OT) 1,00 Hours

Default values For plant

annual Biling 8.760,00 [4]

Configurable Values | Current Values

The new values will not be immediately reflected

The changes will take effect when you restart the application

[ Default ” Accept H Cancel ]

For the changes to be made effective, click “Accept” in the Configuration window, save the
diagram, close RMES, open it again, and upload the diagram.

In the Current Values sub-tab of the General tab of the Configuration window you can verify
that the changes were effectively made:
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E Configuration @

GEHEFE|§| Export I Base Configuration | Default Properties

System General Setkings

Language english

Capital Cost Rate 0,19 %

Capital Cost Rate £.760,00 Hours
Daily Start/End Time 00:00:00
Mureric Format Latin (1.000,00)

Configurable Values | current Values

The new values will not be immediately reflected

The changes will take effect when you restart the application

Default ” Accept H Cancel

Configuration Tab: List Administration

R-MES has the capacity to generate lists of equipment and/or configurations that can be used
to speed up the equipment and/or configuration selection process in the reports where this
option is possible.

Procedure

e Select the “List Adm.” ('\‘}%*‘) icon on the Configuration toolbar, which will open a
window containing the Structural Tree.

® From the Structural Tree, select the diagram nodes that will form part of one of the lists
to be created.

e (Click “Create”.

* This will display a window in which you must enter the name of the list or group of
diagram nodes that will be created.
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Click “Accept” in the Name of the list window. This will create the list, which is
corroborated in the Available Lists item of the List Selector window, which shows the
names of the lists created.

In the same way, create the number of lists necessary.

When you finish creating the lists, click “Close” in the Lists Selector window. This will
display a window that asks if you want to save the lists created. Click “Yes”.

Edit Lists

Select the list to edit in the Available Lists item in the Lists Selector window.

By doing that, the diagram nodes contained in the list will automatically be selected in
the Structural Tree.

Select and/or deselect the diagram nodes contained in the list in the Structural Tree.
Click “Update List”.

A window will be displayed asking if you are sure about the update to the list. Click
“Yes”.

Delete Lists

Select the list to be deleted in the Available Lists item in the Lists Selector window.
Click “Delete”.
A window will be displayed asking if you are sure you want to delete the list. Click “Yes”.
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Example

Click “List Administrator” on the Configuration toolbar, which will display the following
window:

[0 Reliability And Maintainability Engineering System (CGS 6.4.0.496) EEr=]

T T —

[Disgranming | Hitorica Repots | robabilst Reports | syscem | Smuabon] Confuratin
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o x
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Eunﬁwguvamén; ||| [subsystem
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= £ (© [ Configuracién B
O []HLT00L
LiL O3 [rmooz
o [
§ (® [ Configuracién 2
[=RACAC] L
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§ (9 [ Configwacéns
T3 []HLT006
O [T
§ (& [ Configuracion 4
© [roos L
O []HT008
5@ [ Configuracitns
o [Aei0 Iy
Al 7] adust
( Create | [ Remove || Update List ][ Close
TR
4 i v
(235, 34) Aukadistribuir Reset StartPaint
s o (&[] | ot [Repots]

In the Structural Tree select the equipment of the first two configurations and click “Create”:

[ List Selector

Available Equipments/Configurations Available Lists

Subsystem
¢ (L [C]PLANTA A

[} | Configuracién 1
[¥] HLTOO1

»

[
O [V]HLT002
F [/]HLTOO03
¢ (® [ Configuracién 2
F [/ HLTO04
O3 [F]HLT00S
¢ (8 [ Configuracién 3
F []HLTO06
F [|HLT007
¢ (B[] Configuracién 4

F []HLTOOE
O []HLT009

5 (®) [ Configuracién 5
O [[HLTOW0
T e

=)=

m

[ & Adiust

Create [ Remave || Update List ][ Close

In the window that is displayed, type the name of the list: Configurations 1-2 and click
“Accept”:
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(L] List Mame

Configurations 1-2|

[l

[ Acepkar ][ Cerrar ]

By doing that, the name of the new list created will be found in the Available Lists item. Then

click “Close”:

[0 List Selector
Available Equipments/Configur ations Available Lists
bt Configurations 1-2
7 (L) [CIPLANTA A -

¢ (L) [] Configuracién 1 r
F [ |HLTOO1
¥ [V|HLTOOZ
F [ |HLTOO3
¢ (P[] Configuracién 2
F [|HLTOO4 2
¥ [ ]HLTOOS 1
¢ (8 [] Configuracién 3
F [ |HLTOOS
¥ [|HLTOO7
¢ (Fy [ ] Configuracidn 4
F [|HLTOOB g
3 [ |HLTOO09
4 (® [ ] Configuracién 5
F [|HLTO10 i
| =1 -
[ A Adjust
Create | [ Remave Update Lisk ] [ Close

Click “Yes” in the following message:

Information

e

=X

iDo you wish to save the new lists created?

k.

| Yes | ’ MNa

]

Confiquration Tab: Period Administrator

Generate ranges of dates to make calculations.

CGS

234

Copyright © 2012, by CGS SA

REUABLIY & MAINTENANCE ENGINEERING SYSTEM

™



Reliability & Maintainability Engineering System User Manual

Groups of periods can be created which make it easier to calculate indicators when there are

several periods to analyze.

Procedure

Select the “Period Administrator” ( \‘”‘5*) icon on the Configuration toolbar.

In the window that is displayed, click “New”:

In the new window that opens, type a name to identify the group of periods, and then
click “Accept”. By doing that, the name of the new group created will appear in the
Groups of Periods items of the Period Administrator window.

To assign date ranges to the group of periods created, there are two options: enter the
dates manually or import a file with the ranges.

Manual Entry of Periods

In the Groups of Periods option of the Period Administrator window select the group of
periods that the date ranges will be assigned to.

Enter a date range in the calendars (in From and Until of the New Period option).

To enter the start and end dates in the items From and Until, there are three options:

o For both the start date (From) and the end date (Until), select the button,
and in the calendar that is displayed first select the year, then the month, and
finally the day. The time can only be modified as explained in the following
points.

o Another way is to type the dates of each item in the text boxes, in the format
DAY-MONTH-YEAR, HOUR: MINUTES: SECONDS.

o Select the month, day, year, hours, minutes, or seconds in the text box and click

the (>l arrows until you reach the desired dates. You can also use the up [#] and

down E keys on your keyboard.
Click “Add”.
Follow this procedure as many times as necessary to include periods and groups of
periods.
The periods created can be seen in the Periods item.

File Importation

The file to be imported must be CSV and have the following format:
Example of two periods:

2 3 5 ' m E 5W
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01-06-2011, 00:00:00; 12-06-2011, 08:00:00;
23-06-2011, 15:22:00; 29-06-2011, 10:05:03;

In the box above, each row represents one period (from - to).

® |n the Groups of Periods option of the Period Administrator window, select the group
of periods to which the date range will be assigned.

e select the L__licon in the Database Periods item. This will display the Open window.

e Search for the CSV file, select it and click “Open”. This will close the Open window and
the periods will be uploaded to the group of periods. This can be observed in the
Periods option in the Period Administrator window.

Follow this procedure as many times as needed to incorporate periods and groups of
periods.

Characteristics

® Only one group of periods can be selected at a time.

® By clicking “Select All” you can select all the periods of just one group of periods.

e When you select a group of periods in the Groups of Periods option in the Period
Administrator window, in the Periods option in the same window you can view the
periods of which it is comprised.

Deletion Options

e |f you want to delete a group of periods, select it in the Groups of Periods option in the
Period Administrator window and click “Delete Group”.

e |f you want to delete a period, select it in the Periods option in the Period
Administrator and click “Delete Period”.

® Only one group of periods can be deleted at a time, but the periods of one group can all
be deleted at the same time. To do that, click “Select All” and then “Delete Period”.

Exportation Options

e |f you want to export a group of periods, select it in the Groups of Periods item in the
Period Administrator window and click “Export”.

® You can only export one group at a time.

® You can only export in CSV format.
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Example

Click “Period Administrator” on the Configuration toolbar. This will display the following

[ID Reliability And Maintainability Engineering System (CGS 6.4.0.496) EIEI=E]
Help
| Disgramming | ristorical Reports | probabilstic Reports | System [ Simulation | Corfiguration
& 1 —
silur Notices [ Periods Manager =
Periods Groups Periods f= e
Start End +
[ et oo
Netwok Partial
1de3 -
< i v
(347, 309) Aukodistrbuir Reset ScartPaink
Both | [a] [ ] | vodel [Reports

Click “+” and type the name of the period group: Period 1, then click “Accept”:

] Add

MName

Period 1

(Sl

Select Period 1 in the Group of Periods item and type the following dates in the calendars:
From: 01-06-2011, 00:00:00

To: 06-06-2011, 00:00:00

Then click “+”, from right:

mpY =
Interval
Since 06 de lune, 2011 }% 2R 155 [z
Untl 06 de June, 20115 2k (15 | 7

™
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Type another period in the calendars:

From: 10-06-2011, 08:0:00
To: 25-06-2011, 08:00:00

Then click “Add”.

(I Ade =
Interval
Since 10 de June, 20115 20 [ 15K ¢ | 27
until 25 de June, 201ft (5 23 | 15 | 27(=

The dates you entered are located in the Periods item:

E Periods Manager @
Periods Groups Periods
Start End +
01-06-2011, 21:15:27 p6-06-2011. 2211527 -
10-06-2011, 22:15:27 P5-06-2011. 23:15:27 :E

o) o o)
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Configuration Tab: Failure Catalogue

Import catalogues, which are made up of the codes and names of failure modes, causes, and
symptoms.
Additionally, each catalogue can be associated with different diagram nodes.

Procedure

e First, for each catalogue required, three CSV files (for failure modes, causes, and
symptoms) need to be created. All of the CSV files must have the following format:

ID; Name;

Example

475; Failure Mode 1;
476; Failure Mode 2;

When the CSV is read by Excel, it must be in the following format:

It must be composed of two columns, one for ID and the other for the Description. Also,
each row must correspond to a failure mode, cause, or symptom, as applicable.

For the import to be done correctly, the order of the columns must be kept exactly the
same.

e After you have the files, select the “Failure Catalogue” ('7") icon on the Configuration
toolbar.
e In the lower left-hand side of the Failure Catalogue window, enter the name of the

catalogue and click L. This will create the catalogue.
e To associate failure modes, symptoms and causes to the recently created catalogue,
follow this process:

o In the Failure Catalogue window, click the icon in the Symptom item. In
the window that is displayed, search for the CSV file that contains the data of the
symptoms, select it and click “Open”.

o Repeat the process above for failure modes and causes.

e To associate the recently created catalogue to diagram nodes, follow this process:

2 3 9 ' m E 5w
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o Click “Associate”. This will display a window with the Structural Tree of the
plant.
o Select the diagram nodes that you want to associate with the catalogue.
o Click “Close” in the node selection window.
® C(Create the necessary number of Catalogues.

Characteristics
It is not necessary to upload the three CSV files to create a catalogue (there can be less).
Options for Selecting Diagram Nodes

The diagram nodes selection window has the following options:
e Select the nodes directly in the Structural Tree.
e |[f you need all of the equipment and configurations, select the option All.
e When only groups of equipment and/or configurations are necessary, select the option
Lists. The lists or groups of equipment must have been created previously in the option
List Adm. on the Configuration toolbar. For more information about that, go to the item
Adm. Lists in the Configuration toolbar section in this document.

Options for Deleting Catalogues

e Select the catalogue to delete in the box on the left of the Failure Catalogue window.

® Press ”:”
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Example

Click “Failure Catalogue” on the Configuration toolbar, which will display the following
window:

[0 Reliability And Maintainability Engincering System (CGS 6.4.0.49)

=@rE=]
@ Disgramming  Windons Help

| Diagramiming | Historical Reports | Probabilstic Reports | System | Smulation | Corfiguration

OEREYE |

=) Sistema_L =R
[

[ Failures Catalog =
Detals

Catalog =
Subsystems Ede I
Symptoms Select Symptams Catalog |
Failre Modes Select Faiure Modes Catalog

Causes [Select Causes Catalog =

Symptoms Falure Modes Causes

d Name Id Name d Name

< M 0
(49, 201)

Ajustar | [ Autodistribur | [ Reset startpoint |
wn ) (] () | o [Feo®

Enter the name of the catalogue:
catalogue:

. And write the name “Catalog”That will create the

[11] Retiability And Maintainability Engineering System (CGS 6.4.0.496)

===
@ Diagramming  Windons Help

| Diagramming | Historical Reparks | Probabilstic Reports | System | Simulation| Configuration

4 & & %
General Lists Adm.  Periods M. Failures C. Notices

=/ Sistema_1 Lo [
[0 Failures Catalog =]

ol -
Catalog Catalog
Swsystems 0 3
Symptoms Select Symptoms Catalog (] m
Fallre Modes Select Fallure Modes Catalog ]
Causes Select Causes Catalog ]
Symptoms. Faiiure Modes Causes
d Name d Name d

Name

< I 1
(99, 1)

3
Autodistribuir Reset StartPoint
B ) (] (] | oo [F55
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Next click the

icon in the Symptoms item. Select the symptoms catalogue file:

E Failures Catalog

Catalog
Subsystems
Symptoms
Failure Mades

Causes

Symptoms

Catalog
0 Edit
|£| Open

Look in: [ . catalogo -] D

= (EL] BASE_CATALOGO_DE_CAUSA
';} (EL] BASE_CATALOGO_DE_OPERACION y FALLA

Elementos EL) BASE_CATALOGO_DE_SINTOMAS
recientes

Escritaria

{. J
Mis
documentos

E&.,-'

Equipo

=
(E File name: BASE_CATALOGO_DE_SINTOMAS.csv

Red "
Files of type: | Archives Comma Separated (*.csv) -

Do the same thing for Failure Modes and Cause.

The databases uploaded will look like this:

E Failures Catalog

Catalog

Subsystems
Symptoms

Failure Mades

Catalog

0

i\R-MES\Manuales v Documentacion|Manual R-MES\Release_6.4|casoPrusbalcatalogo\BASE_CATALOGD_DE_SINTOMAS, csv :]

| R-MES|Release_6.4|casoPruebalcatalogolBASE_CATALOGO_DE_OPERACION y FALLA.csv :]

Causes 1tacion|Manual R-MES\Release_6.4\casoPruebalcatalogo|BASE_CATALOGO_DE_CAUSA.csv

Symptoms Failure Modes Causes

d Namg 1d Namg 1d Namg

9021 Sinkoma 1 100 PRODUCCION 2001 (CAUSA 1 ~

9022 Sintoma 2 101 ENTRENAMIENTC! 2002 (CAUSA 2 F

9023 Sintoma 3 102 PRODUCCION OTROS |/ 2003 ICAUSA 3

9024 Sintoma 4 103 REMANEJO MINERAL 2004 CAUSA 4

9025 Sintoma 5 104 REMANEIO CAMINOS 2005 ICAUSA S

9026 Sintoma & 105 REMANEJOQ DESARR.... 2006 ICAUSA &

9027 Sintoma 7 106 PROCUCCION SINS... 2007 ICAUSA 7

9028 Sintoma 8 107 P. PRECORTE 2008 (CALUSA B

9029 Sintoma 9 108 P. AMORTIGUADO 12009 (ICAUSA 9 =

9030 Sintoma 10 109 P. PRODUCCION 2010 ICAUSA 10

9031 Sintoma 11 110 REPERFORACION 2011 CAUSA 11

9032 Sintoms 12 111 DESARROLLO PERF... 2012 (CAUSA 12

9033 Sintoma 13 112 IDESARROLLO EXTR... 2013 ICAUSA 13

9034 Sintoma 14 113 APOYQ PLANTA 2014 ICAUSA 14

9035 Sintoma 15 114 APOYO EXTERIOR. ... 2015 (CAUSA 15

9036 Sintoma 16 115 [BOTADERO ESTERIL 2016 (CAUSA 16
116 ISTOCK 2017 ICAUSA 17 i
117 DESCARGA PILA ROM Ll 2018 (CAUSA 16 L
11 LITEN A ot nia Lca 10

CGS
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Click “Edit” to associate the equipments to the configuration

Associate catalog te Node: Catalogo 0 @
Select the nodes to be associated with the selected catalog
Subsystem Current Associated Catalog
7 (1) [C]PLANTA A
& U [ Configuracisn 1
F [J]HLTOO1 Catalogo_0
3 [V HLTO02 Catalogo_0
F [J]HLTOO03 Catalogo_0
& (P[] Configuracisn 2
F [V]HLTOO4 Catalogo_D
F [V]HLTOOS Catalogo_0D
% {8 [ Configuracién 3
F [V]HLTOOS Catalogo_0
F [V]HLTOO7 Catalogo_0
% €p [ Configuracisn 4
F [V]HLTOOS Catalogo_0
F [V]HLTOO9 Catalogo_0
5 (R [ Corfiguracién 5
F [V]HLTOL0 Catalogo_0
¢ {0 [] Configuracién 5.1
F [V]HLTO1L Catalogo_0
F [V]HLTO12 Catalogo_0
F [V]HLTOL3 Catalogo_0
[ Lists [ Al Adiust
[] All blocks [ Associate ] [ Close ]

Configuration Tab: Notices

Enter the types and sub-types of maintenance and shutdowns, which are used to calculate
reports that need these classifications.

Procedure:

e Select the “Notices” (% ) icon on the Configuration toolbar. This will open a window
with two tabs, one for entering types of maintenance and shutdowns and the other for
entering the sub-types of maintenance.

Types

e Enter the New Notice Abbreviation (of the new shutdown or maintenance).

¢ In Maintenance, choose from the options the type of maintenance or shutdown that
corresponds to the previously entered abbreviation.

e C(lick “Update”.

e Create the number of notices that needed in the same way.
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e If you created a type of shutdown or maintenance and want to delete it, select it in the
box located on the left side of the window (Existing Notices) and click “Delete”.

Sub-type

e Enter the Abbreviation of the new sub-type.

e |n Description, enter a description of the new notice.

e In Sub-type, choose from the options the sub-type that corresponds to the previously
entered abbreviation.

e Click “Add”.

e Create the number of notices needed in the same way.

e If you created a notice and want to delete it, select it in the table and click “Delete”.

Example

The following window opens when you click “Notices”:

[I] Relisbility And Maintainability Engineering System (CGS 6.4.0.496) EE=]
[0 oiseramming  windons Heln
[ Diagramming | Historical Reports | Prababiistc Reports | Syskem | Simuiakion| Configuration |
Notices o —
\ de_avisos y_especialidad =]
il - = [
Type [ subtype|
Existing ot
| 0
™4 | ponp
TT00T T | wee
= mct -
H {1 mem
N N[ me
e
Line pHoL
PMO2
Corhguracd | PMO3
700
( H
\_J
Fractionation 2
F H
W,
Network. Partisl
1de3 -
« i v
(173, 11) Autodistribuir Reset StartPoint
B ][] (7] | o [

As shown in the window, the types of maintenance were already created, so they are shown in
the list in the box on the left-hand side of the window. When you click on a maintenance type
in the list, its abbreviation and the type of maintenance it is will automatically appear in Add
New Notice.

Next, enter a new sub-type of maintenance M, designated for mechanical maintenance. Enter
this information in the sub-type tab in the Add New Sub-type item:

CGS o
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E Configuracion_de_avisos_y_especialidad @
Type | SUbEype’
Add new subtype
Key Descripcian Subtipo Electrical = Add
Planning Groups and Work: Positions
Key Description Subtype
?
M Descripcian Mechanical
E Descripcian Electrical
1 Descripcian Instrumental
P Descripcian
4] Descripcian
Edit Remove
Accept ] [ Apply ] [ Cancel

When you click “Accept” the new sub-type entered will be saved.

Workspace

In the Workspace, the system is diagrammed.

In each Workspace, only one system can be diagrammed, but if you need to work with more
than one plant, the software allows it. In this way, multiple workspaces can be used at the same
time in R-MES.

When you start the software there are no Workspaces open, so to begin working you need to
open a new workspace in the R-MES Menu on the Menu Bar under the option New, and if you
already have a Workspace created and saved, use the option Open found in the same place.

The Workspace is made up of a Navigation tree and a Diagram space:
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[L1] Reliability And Maintainability Engineering System (CGS6.4.0.496) fo o=
S o2 = M [ =]
Seial  Paallel  Stand By Froctionat.. Redundan Ungroup
= EJEMPLO.rmes - PLANTA A = [
© [N
(© Configuracién 1 —
3 HLTO0! g
£ HLT002 HLTO01 grise
3 HLT003
Confi 2 {
o
O3 HTo0s
& (9 Configuracie 007

O3 HLT006
O3 HT007 {(
Configuracién 4 -
3 HLT008 -
O3 HLT00 Stand By
Configuracién 5 2 Equipment
3 HLTO10

Configuracién 5.1

3 HTO1L Fral ti

O3 HuTOL
3 HT013

forpguracian 5
T Workspace
Navigation Tree /
Netwosk Partial
de 3

Both v | allw

(42, 43)

Model [Reports

Ajustar

Autodistribuir

Reset StartPoint

Navigation Tree

In the Navigation tree you can see the relationship existing between the configurations and
equipment. In this way you can navigate through the system with greater ease.

Also, you can identify the types of configurations existing in the system (Series, parallel, Stand-
by, Fractionation, or Partial Redundancy), each identified by a letter inside a red circle. For
more information about the types of configurations and their symbols, go to the item Diagram
under the section Toolbar in this manual.

When you select and right-click on any of the diagram nodes found in the Navigation tree, you

have the following options:

ER(YrLantaa

Canfigt Reprocess

- HL
-} HLTODZ
-k HLT0O3

Properties

Properties: Show the properties of the selected diagram node.

Reprocess: Enables you to reorder and filter data using overlap criteria.

Under Navigation tree, the following options are found:

CGS
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Both | [a][¥]

* When you select the first box, the following options are displayed:

These options enable you to see Properties, Imported Data, or both in the Reports tab
(found under the Diagram Space)

® Using the arrows.«] E, you can move the diagram nodes to the same level through
the navigation tree. To do this you must first select the node on the tree and then click
the arrows the number of times necessary.

Diagram Space

In the Diagram space, you can create, delete, and edit diagrams of the system being studied.

When you select a diagram node in the Navigation tree, it is automatically shown in the
Diagram space.

When you select and right-click on any of the diagram nodes found in the Diagram space, you
have the following options:

HLTOO1 HLTO03

Copy

Paste

| =
V"
"/1
g 2 Remove
Rows in Title k

r/ Specifications

S
r ] Equipment/Configuration Properties
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Copy: Copy the selected diagram node.

Paste: Paste the previously copied diagram node.

Remove: Delete the selected diagram node.

Rows in Title: You can distribute the equipment/configuration in one, two or three lines.
Specifications: View, create, and edit the specifications of the selected diagram node.
Equipment/Configuration Properties: Show the properties of the selected diagram
node.

Under the Diagram Space there are the following tabs:

Model: Shows the space where you can create a diagram of the plant. Here, the boxes
or blocks represent diagram nodes.

Reports: Shows the Properties window for each diagram node. For more details about
the information in this tab, go to Properties in this document under the section Diagram
toolbar.
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N
New, 7

(o)
Open, 7

P

Parallel, 4,9, 14, 15, 17, 18, 47, 48

R

RBD, 4

Redundancy, 4, 9, 14, 15, 45, 51, 55, 56
reliability, 4

Reliability Blocks Diagram, 4

Save, 7

Save as, 7

Select, 9, 15, 39

Series, 4,9, 14, 15, 17, 18, 45
Stand-by, 48, 50, 235
Stand-By, 9, 15, 48, 50

Ungroup, 9, 15, 58

Copyright © 2012, by CGS SA

rMMes

REUABLIY &

MAINTENANCE ENGINEERING SYSTEM

™



