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Leading company in the defence sector

Strategic for Spanish Defence

S-80 Submarines at Navantia

TheTheTheThe companycompanycompanycompany

NAVANTIA a 100% statestatestatestate----ownedownedownedowned naval technology company

Exports to over 25 25 25 25 countriescountriescountriescountries

More than 5000 professionals5000 professionals5000 professionals5000 professionals

More of 300 YEARS 300 YEARS 300 YEARS 300 YEARS of experience
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Shipbuilding and Ship RepairsShipbuilding and Ship RepairsShipbuilding and Ship RepairsShipbuilding and Ship Repairs

Systems and Services, including Systems and Services, including Systems and Services, including Systems and Services, including 
Turbine and Engine factoriesTurbine and Engine factoriesTurbine and Engine factoriesTurbine and Engine factories

Green Energies, including Green Energies, including Green Energies, including Green Energies, including 
offshore wind, alternative fuelsoffshore wind, alternative fuelsoffshore wind, alternative fuelsoffshore wind, alternative fuels

Business Business Business Business areasareasareasareas

S-80 Submarines at Navantia

TheTheTheThe companycompanycompanycompany
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S-80 Submarines at Navantia

TheTheTheThe companycompanycompanycompany

National: National: National: National: main supplier for the Spanish Navy

Naval units delivered or in process during the last 20 yearsNaval units delivered or in process during the last 20 yearsNaval units delivered or in process during the last 20 yearsNaval units delivered or in process during the last 20 years
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S-80 Submarines at Navantia

TheTheTheThe companycompanycompanycompany

Naval units delivered or in process during the last 20 yearsNaval units delivered or in process during the last 20 yearsNaval units delivered or in process during the last 20 yearsNaval units delivered or in process during the last 20 years

International: International: International: International: permanently offering support to more than 25 countries
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FFFFacilities: acilities: acilities: acilities: three locations in Spain with shipyards and other infraestructure

Ría de FerrolRía de FerrolRía de FerrolRía de Ferrol
Shipyards
Repairs
Life cycle support
Turbines factory
Wind power

Bahía de CádizBahía de CádizBahía de CádizBahía de Cádiz
Shipyards
Systems
Repairs
Life cycle support
Wind power

Dársena de CartagenaDársena de CartagenaDársena de CartagenaDársena de Cartagena
Shipyard Shipyard Shipyard Shipyard  SSSS----80 Programme Leader80 Programme Leader80 Programme Leader80 Programme Leader
Systems
Repairs
Life cycle support
Engines factory

MadridMadridMadridMadrid
Headquarters

S-80 Submarines at Navantia

TheTheTheThe companycompanycompanycompany
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Programme SProgramme SProgramme SProgramme S----80808080: : : : interrelated multidisciplinary Projects handled by different facilities

Ría de FerrolRía de FerrolRía de FerrolRía de Ferrol
Shipyards
Repairs
Life cycle support
Turbines factory Turbines factory Turbines factory Turbines factory  SSSS----80 supplier80 supplier80 supplier80 supplier
Wind power

Bahía de CádizBahía de CádizBahía de CádizBahía de Cádiz
Shipyards
Systems Systems Systems Systems  SSSS----80 supplier80 supplier80 supplier80 supplier
Repairs
Life cycle support
Wind power

Dársena de CartagenaDársena de CartagenaDársena de CartagenaDársena de Cartagena
Shipyard Shipyard Shipyard Shipyard  SSSS----80 Programme Leader80 Programme Leader80 Programme Leader80 Programme Leader
Systems
Repairs
Life cycle support
Engines factory Engines factory Engines factory Engines factory  SSSS----80 supplier80 supplier80 supplier80 supplier

S-80 Submarines at Navantia

TheTheTheThe programmeprogrammeprogrammeprogramme

External External External External 
supplierssupplierssupplierssuppliers

21 Projects
internally

S-80
Programme
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S-80 Submarines at Navantia

TheTheTheThe programmeprogrammeprogrammeprogramme

Programme SProgramme SProgramme SProgramme S----80:80:80:80: consists of the design, construction and testing of 4 submarines

DesignDesignDesignDesign

SSSS----82828282

SSSS----83838383

SSSS----84848484

SSSS----81818181 MAJOR AREAS CONSTRUCTIONMAJOR AREAS CONSTRUCTIONMAJOR AREAS CONSTRUCTIONMAJOR AREAS CONSTRUCTION

MAJOR AREAS CONSTRUCTIONMAJOR AREAS CONSTRUCTIONMAJOR AREAS CONSTRUCTIONMAJOR AREAS CONSTRUCTION

PRELIMINARYPRELIMINARYPRELIMINARYPRELIMINARY

ASSEMBLED SUB.

WORK ORDER PREP.WORK ORDER PREP.WORK ORDER PREP.WORK ORDER PREP.

DESIGN ISSUEDESIGN ISSUEDESIGN ISSUEDESIGN ISSUE INTEGRATION PAPERSINTEGRATION PAPERSINTEGRATION PAPERSINTEGRATION PAPERS

HAT & SATHAT & SATHAT & SATHAT & SAT

MAJOR AREAS CONSTRUCTIONMAJOR AREAS CONSTRUCTIONMAJOR AREAS CONSTRUCTIONMAJOR AREAS CONSTRUCTION

PRESSURE HULL FAB.PRESSURE HULL FAB.PRESSURE HULL FAB.PRESSURE HULL FAB.

PRESSURE HULL FAB.PRESSURE HULL FAB.PRESSURE HULL FAB.PRESSURE HULL FAB.

PRESSURE HULL FAB.PRESSURE HULL FAB.PRESSURE HULL FAB.PRESSURE HULL FAB.

PRESSURE HULL FAB.PRESSURE HULL FAB.PRESSURE HULL FAB.PRESSURE HULL FAB.

HAT & SATHAT & SATHAT & SATHAT & SAT

MAJOR AREAS CONSTRUCTIONMAJOR AREAS CONSTRUCTIONMAJOR AREAS CONSTRUCTIONMAJOR AREAS CONSTRUCTION

ASSEMBLED SUB.

ASSEMBLED SUB.

HAT & SATHAT & SATHAT & SATHAT & SAT

HAT & SATHAT & SATHAT & SATHAT & SAT

ASSEMBLED SUB.

PDRPDRPDRPDR CDRCDRCDRCDR

DETAIL DESIGNDETAIL DESIGNDETAIL DESIGNDETAIL DESIGN
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Establish the Baseline/s to measure against and assess Projects performance

Identify and highlight risks and opportunities 

Develop the Program Planning

Ensure that all areas involved in the process are included in the plan 

Define WBS structures, assign budget and verify traceability 

Monitor Project development

S-80 Submarines at Navantia
TheTheTheThe planning departmentplanning departmentplanning departmentplanning department

Main functions and responsibilities
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Production Engineering and Production Management

Procurement

Engineering

Production

Functional design

3D model and design publishing

Building strategy

Work order preparation and material availability checks

Order placement

Materials reception

Pressure hull and steel fabrication, elements assembly

Ship testing

S-80 Submarines at Navantia
TheTheTheThe planning departmentplanning departmentplanning departmentplanning department

Main planning areas
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S-80 Submarines at Navantia
TheTheTheThe planning departmentplanning departmentplanning departmentplanning department

---- EngineeringEngineeringEngineeringEngineering
---- Production EngineeringProduction EngineeringProduction EngineeringProduction Engineering
---- Production ManagementProduction ManagementProduction ManagementProduction Management
---- ProcurementProcurementProcurementProcurement
---- ProductionProductionProductionProduction

---- ActivitiesActivitiesActivitiesActivities
---- Building strategyBuilding strategyBuilding strategyBuilding strategy
---- Duration estimationsDuration estimationsDuration estimationsDuration estimations
---- ParametricsParametricsParametricsParametrics
---- CapacitiesCapacitiesCapacitiesCapacities
---- ResourcesResourcesResourcesResources
---- ResponsiblesResponsiblesResponsiblesResponsibles

---- WBSWBSWBSWBS
---- Definition of Definition of Definition of Definition of 
activitiesactivitiesactivitiesactivities
---- SchedulingSchedulingSchedulingScheduling
---- SSSS----curvescurvescurvescurves
---- SequenceSequenceSequenceSequence

Our workflow

---- Baseline reportBaseline reportBaseline reportBaseline report
---- LLLLooooaaaadddd////ccccaaaappppaaaacccciiiittttyyyy    ccccuuuurrrrvvvveeeessss
---- Monte Carlo analysisMonte Carlo analysisMonte Carlo analysisMonte Carlo analysis

BaselineBaselineBaselineBaseline

Scheduled Scheduled Scheduled Scheduled 
ProjectsProjectsProjectsProjects

---- ProgressProgressProgressProgress
---- Actual WorkActual WorkActual WorkActual Work
---- Actual CostActual CostActual CostActual Cost
---- Changes in building Changes in building Changes in building Changes in building 
strategystrategystrategystrategy

---- Recalculate the Recalculate the Recalculate the Recalculate the 
scheduleschedulescheduleschedule
---- Deviations in cost and Deviations in cost and Deviations in cost and Deviations in cost and 
schedule reviewschedule reviewschedule reviewschedule review
---- Risks detectionRisks detectionRisks detectionRisks detection

MEETINGS & COORDINATIONMEETINGS & COORDINATIONMEETINGS & COORDINATIONMEETINGS & COORDINATION

OUTPUTS FROM COORDINATIONOUTPUTS FROM COORDINATIONOUTPUTS FROM COORDINATIONOUTPUTS FROM COORDINATION
INITIAL PLANINITIAL PLANINITIAL PLANINITIAL PLAN

INPUTSINPUTSINPUTSINPUTS

UPDATESUPDATESUPDATESUPDATES ---- Milestones deviationMilestones deviationMilestones deviationMilestones deviation
---- Critical PathCritical PathCritical PathCritical Path
---- FloatsFloatsFloatsFloats
---- Load/capacityLoad/capacityLoad/capacityLoad/capacity
---- CostsCostsCostsCosts
---- SequenceSequenceSequenceSequence

ANALYSISANALYSISANALYSISANALYSIS

Relevant Relevant Relevant Relevant 
deviations/deviations/deviations/deviations/
warnings?warnings?warnings?warnings?

RRRREEEEPPPPOOOORRRRTTTTSSSS

---- Progress controlProgress controlProgress controlProgress control
---- Risk mitigationRisk mitigationRisk mitigationRisk mitigation
---- Decisions for Decisions for Decisions for Decisions for 
solving deviationssolving deviationssolving deviationssolving deviations

Elevate to Elevate to Elevate to Elevate to 
DT of MADT of MADT of MADT of MA

Are the actions Are the actions Are the actions Are the actions 
sufficientsufficientsufficientsufficient?

Monthly revised Monthly revised Monthly revised Monthly revised 
schedulesschedulesschedulesschedules

---- Report of the periodic Report of the periodic Report of the periodic Report of the periodic 
revisionrevisionrevisionrevision
---- Load/capacity curvesLoad/capacity curvesLoad/capacity curvesLoad/capacity curves
---- EVMS indicatorsEVMS indicatorsEVMS indicatorsEVMS indicators

AAAACCCCTTTTIIIIOOOONNNNSSSS

YES

YES

NO

Elevate to Elevate to Elevate to Elevate to 
superior DTsuperior DTsuperior DTsuperior DT

NO---- High level High level High level High level 
decisions and decisions and decisions and decisions and 
correctionscorrectionscorrectionscorrections

ACTIONSACTIONSACTIONSACTIONS

REPORTSREPORTSREPORTSREPORTS

MA: Major Area
DT: Decision Team
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• Updated plan

• Load – capacity curves

• Need dates for materials

• Planning reliability

• Mitigation actions

S-80 Submarines at Navantia
TheTheTheThe planning departmentplanning departmentplanning departmentplanning department

A briefer summary of our workflow

ININININ

• Building Strategy

• Historic data (Budget and durations)

• Shipyard capacities & capabilities

• Actual data
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Ecosystem of Safran and other tools

S-80 Submarines at Navantia

TheTheTheThe toolstoolstoolstools

Import/Export

Import/Export

Integration Read

Read/Write

Import

Safran Database
Linked
documents

Extract

Customized Reports
Automated e-mails

not in use
currently
in S-80
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“Special” features used by Navantia to present today:

S-80 Submarines at Navantia

TheTheTheThe toolstoolstoolstools

1.1.1.1. Integration SAP - Safran

2.2.2.2. Project Groups

3. 3. 3. 3. Database automations
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1. Integration SAP PS – Safran Project

S-80 Submarines at Navantia

TheTheTheThe toolstoolstoolstools

WBS 
Definition

Activities
Definition

Assignments:
• Resources (Work Centres)
• Estimated budget
• Preliminar Durations

Inputs:
• Progress %
• Actual Dates
• Actual Work & Cost

Time distribution of activities:
• Logic
• Constraints
• Durations review
• Calendars assignments
• ...

• Load-capacity distributions
• Planned use of resources
• S-Curves...

Analysis and calculations:
• Critical Path, What If, Monte Carlo, Resource Levelling…
• Control and monitoring: updates schedule & impacts
• Rescheduling Dates, Floats, Logic...

Reports

Definition of scope and structure of Projects Analysis and scheduling of Projects
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2. Project Groups: Integrated Programme Planning (I)

S-80 Submarines at Navantia

TheTheTheThe toolstoolstoolstools

tttt

0000

1111

2222

3333

CONTRACT MILESTONES PLAN (Level 0) CONTRACT MILESTONES PLAN (Level 0) CONTRACT MILESTONES PLAN (Level 0) CONTRACT MILESTONES PLAN (Level 0) –––– 1 Project (N0)1 Project (N0)1 Project (N0)1 Project (N0)

PROGRAMME MILESTONES PLAN (Level 1) PROGRAMME MILESTONES PLAN (Level 1) PROGRAMME MILESTONES PLAN (Level 1) PROGRAMME MILESTONES PLAN (Level 1) ---- 1 Project (N1)1 Project (N1)1 Project (N1)1 Project (N1)

MASTER MASTER MASTER MASTER PLAN (Level 2) PLAN (Level 2) PLAN (Level 2) PLAN (Level 2) ---- 1 Project (N2)1 Project (N2)1 Project (N2)1 Project (N2)

DETAILED PROJECTS (Level 3) DETAILED PROJECTS (Level 3) DETAILED PROJECTS (Level 3) DETAILED PROJECTS (Level 3) –––– 9 Projects Cartagena Shipyard (N3)9 Projects Cartagena Shipyard (N3)9 Projects Cartagena Shipyard (N3)9 Projects Cartagena Shipyard (N3)

Cartagena Shipyard Cartagena Shipyard Cartagena Shipyard Cartagena Shipyard 
Safran Project Group: Safran Project Group: Safran Project Group: Safran Project Group: 

12 Projects12 Projects12 Projects12 Projects
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2. Project Groups: analysis of load-capacity from multiple projects using shared resources

S-80 Submarines at Navantia

TheTheTheThe toolstoolstoolstools

Simplified example of multiple 
independent Projects to execute in the 
same shipyard (shared resources)
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2. Project Groups: analysis of load-capacity from multiple projects using shared resources

S-80 Submarines at Navantia

TheTheTheThe toolstoolstoolstools

A Project Group allows to 
define the necessary 
relationships between 
Projects, but this is not 
enough for guarantee a 
feasible execution:
Resources are limited and 
shared
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S-80 Submarines at Navantia

TheTheTheThe toolstoolstoolstools

Histograms reflecting the current 
planned load of work for each 
productive resource (bars, 
differenciating the load in the 
different Projects), and the capacity 
of each resource (red line)

2. Project Groups: analysis of load-capacity from multiple projects using shared resources
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S-80 Submarines at Navantia

TheTheTheThe toolstoolstoolstools

Resource levelling distributes 
the activities according to the 
priority criteria established, 
avoiding overload of 
resources.
Deviations from the “logic” 
plan are useful for a first 
reference, and for making 
decisions like subcontracting, 
assumings delays, optimize 
work sequences...

2. Project Groups: analysis of load-capacity from multiple projects using shared resources



21

S-80 Submarines at Navantia

TheTheTheThe toolstoolstoolstools

Same histograms, using the levelled 
dates for distributing the work load.

2. Project Groups: analysis of load-capacity from multiple projects using shared resources
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S-80 Submarines at Navantia

TheTheTheThe toolstoolstoolstools

2. Project Groups: Monte Carlo, Critical Path Analysis... at Programme level
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3. Database automations: Integrated Programme Planning (II)

S-80 Submarines at Navantia

TheTheTheThe toolstoolstoolstools

Group

N 0

N1

Project 02

Cartagena Shipyard

MASTER

Project 01

Project 03

Project 04

Group

N1*

Project 02

Engines Factory

MASTER

Project 01

Project 03

Group

N1*

Project 02

Systems Division

MASTER

Project 01

Project 03

Group

N1*

Project 02

Turbines Factory

MASTER

Project 01

Project 03

...

... ... ...

Coordination between Business Units through N1-N1* Projects

MAIN AUX AUX AUX
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S-80 Submarines at Navantia

TheTheTheThe toolstoolstoolstools

From N1, the main BU selects in a reference userfield which aux. BU to coordinate a milestone with

In the N1* project of each auxiliary BU, the corresponding milestones will be generated, inheriting some 
data from the main BU (ref. date, type, vessel, purchase code, comment...)

Each auxiliary BU links the milestones to the detail projects in their Project Groups as corresponds, so the date 
will depend on their schedule. This date, and other data will be returned to the Project N1 of the main BU

Having the “need” date of the main BU in one userfield, and the “forecast” delivery date of the auxiliary BUs 
in another userfield, they can be compared for detecting delays, confirming deliveries...

Several userfields from different types are reserved for Programme coordination between Business Units, 
they must be configured properly

A database automation is run daily, 
transfering data from N1 to each 
N1*and vice versa

3. Database automations: Integrated Programme Planning (II)



25

S-80 Submarines at Navantia

TheTheTheThe toolstoolstoolstools

A corporative Layout has 
been prepared, so 
everybody sees the same, 
independently if they are 
looking from N1 or one of the 
N1* projects (N1* projects will 
not display milestones from 
other aux. BU)

3. Database automations: Integrated Programme Planning (II)
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S-80 Submarines at Navantia

TheTheTheThe toolstoolstoolstools

Each planner, group of planners, 
planning manager... receives a weekly 
customized report by e-mail 
automatically, extracting data from 
Safran Database according to the 
incidences or metrics they want to 
check.

3. Database automations: automated reports by e-mail
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3. Database automations: different operations in userfields and standard fields, not
possible using formulas from the application. Some examples:

S-80 Submarines at Navantia

TheTheTheThe toolstoolstoolstools

The recently “All predecessors completed” (with some variations) was automated in a flag userfield 

After each integration from SAP to Safran, a database automation adjusts the progress of non-SAP 
resources (used sometimes exclusively in Safran for particular levelings), so when executing an 
Status Update, the aggregated progress depends only on SAP resources

Another automation calculates the agreggated cost progress at activity level in an userfield, based 
on each resource progress and the cost budget (since the application only calculates the 
progress based on qty)

Some flags are automated for identifying activities with some particularities, which are not easy or 
not possible to identify using standard filters such as activities with at least one SS/FF/SF link with a 
successor, activities with inconsistent progress and actuals, activities having resources 
integrated from SAP without budget...

Limitations: these automations are executed periodically (daily, weekly...) or triggered by an 
integration SAP – Safran, so they don’t respond to changes in the schedule, and it is necessary 
to execute them manually for an immediate update, or wait.




