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1 General System description

Volvo intends to purchase a new modular paint system for complete engine painting which has all the qualifications to face all known and future demands concerning environment and safety, both inside and outside the workshop. 

The final quotation / documentation is required to be in the English language and include a complete modular paint system up to a turn key level according to the demands listed in the specification. Shipment installation, commissioning, education and documentation shall be included.

2 Flexibility

· Variants.
The line shall handle four (4) main variants for production.


· HDE 11L Engine  (all variants)
· HDE 13L Engine  (all variants)

· MDE 8L Engine (all variants)
· MDE 5L Engine (all variants)

· Change over.
Change over will be needed with in the paint robots. The change over will be to change the paint color based on Engine variance. This changeover should consist of minimal impact to the paint process for time loss (maximum of 15secs) and material wastes of maximum 0.1 liters.
3 Capacity

· The minimum capacity shall for the scope be 90 000 units per year in total.
· The working hours is calculated for three shifts, which means 4410 hours/year. This shall be used as reference for guarantee time.
· The tack time (max) is 2,94 min/engine.
· Maximum total efficiency in calculation 85% last operation. 
Cycle time calculation for each operation is to be made by supplier.
The Cycle time calculation made by supplier is checked by pre-acceptance and taking-over-test. 
We clarify that supplier shall use the data in time calculation for part program. If cycle time according to the cycle time calculation is not reached, supplier is not allowed to change program parameters. The reason for time extension shall be investigated.

3.1 Cycle times
· Demands on automatic stations

All automatic equipment should contain a tack time less than 2,94 minutes/each cycle.
· Demands on manual stations
· Cycle time
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4 Product

4.1 Product drawings

· Product drawings are to be found in appendix F04.

4.2 Product weight w/Rack
· HDE 11 Weight Engine 


app. 1300 kg

· HDE 13 Weight Engine


app. 1500 kg

· MDE 8L Weight Engine


app. < 1000 kg
· MDE 5L Weight Engine


app. < 800 kg
4.3 Rack dimensions
· HDE 11 : 1,60 m X 1,15 m x 1,40 m (H on rack)
· HDE 13 : 1,60 m X 1,15 m x 1,40 m (H on rack)
· MDE 8L & 5L : 1,34 m x 1,14 m x 1,38 m (H on rack)
4.4 Process rack
Process racks will be introduced in the conveyor entrance and all engines will be unloaded from the process racks to delivery racks on exit stations.

5 Process

5.1 Equipment / Process FMEA
5.1.1 Equipment Failure Mode and Effect Analysis

· Supplier will be responsible to supply FMEA (Failure Mode Effect analysis) on the equipment see appendix F
5.1.2 Process Failure Mode and Effect Analysis

· Supplier will be responsible to supply PFMEA for the new paint system to fully identify all potential failure modes related to the process with the assistance of Volvo personnel. See appendix F
5.2 R (reliability) and A (availability)
· R shall be greater than 99%, A shall be greater than 99%.
At Pre-acceptance R and A must be 100%.
· Definition according to Volvo STD 8000,53 See appendix F.
5.3 Process sequence
5.3.1 Process flow
The process flow should be defined as lean as possible (straight line). 

5.3.2 Transportation

The engines will be delivered and operated on engine racks. Conveyor details refer to section 14.
· Conveyor types:  Roller conveyor (Friction roller type is not allowed)
· Conveyor moving:  Go-Stop
· Roller height: 320mm
· Endurance weight:  1000 kg / roller
· Stoppers: Inductive sensors 
· Conveyor guide: Welded
· Conveyor Drive:  Siemens drive unit

One line will come from hot test and rework
One line will go to hot test


(see main layout appendix F09)
A crossing for fork lifts and pedestrians must be kept and needed between QEPP stations and the masking area.

Need to implement a basic shuttle to go through. appendix F09
5.3.3 Masking 
Masking, preparation etc.

· All working and control stations shall follow the STD 8003,1 and Volvo STD 8003,2  appendix F03.
· Number of lines: 2
· Number of stations per line: 3
· Working area length / width: 3100mm / 2600mm

· Lifting tables per line: 1
· One line will go to rework station
· Option to have one line added with 3 stations for Penta engines flow
5.3.4 Painting
Automatic painting. 
· Transporting: Roller conveyor (split conveyor for accessibility)
· Doorway: Automatic

· Humidity control: 60-65 % Rh

· Paint: 1K

5.3.5 Paint robots
· Paint programs: Automatic

· Spec.: ABB, IRB 4600 Material Handling Robot (3.5% VOC)
· Other option to be quoted :
·  paint robots if Material Handling Robots are not accepted 

5.3.6 Paint guns and circulations 
· Colors: 4
· Gun type: By supplier, paint supplier and ABB. 
· The paint usage should be measured by engine, shift, and paint batch.

· Material: Stainless steel.
5.3.7 Flash off 
The engines shall be kept at the station with room temperature.

· Flash off cycle time: (paint supplier): mini 5 min
5.3.8 Drying
The engine that has been painted shall be dried in this booth. 

· Number of lines: 2
· Number of stations per line: 4

· Drying time: 20 min (paint supplier) 
· Max temperature (room temperature): 80°C
· Type of drying: could be dry air (solar panel heated)
· Air flow, ventilation, new air and re-circulating, humidity have to be defined and could improve the cycle time.
· Engines must be touch-dry after drying time.
5.3.9 De-masking / labels / checking
De-masking, labelling and engine check

· All working and control stations shall follow the STD 8003,1 and Volvo STD 8003,2 

· Number of lines: 1
· Number of stations per line: 7
· Working area length / width: 3100mm / 2600mm
· Lifting tables per line: 1 (on de-masking area)
· Exit engine with a forklift at the end of the line (for rework job and the Conversion Assembly Line flow)

5.3.10 Shipment

One exit line for the shipping high volume engines.

One exit line for the shipping high diversity engines.

The shipping high volume engines will be downloaded on the first shipping exit station and the engine will be unloaded from the process rack to the metal delivery rack. (Lifting device must be installed)
The shipping high diversity engines will be downloaded on the second shipping exit station and the engine will be unloaded from the process rack to the wood delivery rack. (Lifting device must be installed)
5.3.11 Paint kitchen (to use current paint room)
· Paint circulation (Closed Looped temperature controlled), paint supply pump 
· Circulation barrel: 
· 1,000 Lit x 4
· Temperature controlled: 20-25 degrees Celsius
· Circulating inox

5.3.12 Manual painting booth
Manual painting booth will be used for repair painting 
Capacity: 1 engine 

· Collecting overspray: Dry filter (Changeable)

5.4 Simulation

Supplier is to provide a simulation package for proposed layout / process to ensure adequate flow.

A design review will be handled during the study phase
Design Review 1: 2D layout station

Design Review 2: 3D layout station (station simulation)

Design Review 3: 3D layout completed installation, flow simulation

5.5 Process Logic

5.5.1 Communication for DUGA system
For recommended communication signals see appendix G16.
5.5.2 Communication for MONT system
For recommended communication signals see appendix G16.
6 Time schedule

· Time schedule made by Volvo is to be found in appendix B. 
The supplier shall complete the Time schedule with the following details:
-purchase of machine components.
-manufacturing of machine components.
-need date and number of test parts for suppliers own testing (delivered by Volvo).
-need date for tools (if delivered by Volvo).
-NC- and PLC-program (if delivered by Volvo).
-suppliers machine testing without parts.
-suppliers machine testing with parts.
-installation*.

*Latest at Pre-acceptance Volvo needs the project plans down to daily task level of detail. This is to secure resources at Volvo plant. See Time schedule. 

· Gate D to C is explained in appendix B. 
7 Engineering
7.1 Layout

· Building layout (must be provided by VPT to the supplier on DWG format)
· Machine layout is to be made by supplier.
· Line layout is to be made by supplier.
· 2D-Layout format shall be .DWG.
· 3D-layout shall be included, see TS2010.
· All media connection points shall be shown for each equipment piece.
· Foundation drawings to be made by supplier. Layout format shall be .DWG or .DXF.
7.2 Area
· Four areas are defined regarding the schedule time plan

· Area 1 for the phase 1

· Area 2 - 3 for the phase 2 

· Area 4 is the final dismantling 

See appendix F04
7.3 Project meetings and reports

· Every second week the Supplier shall send a project plan to the Volvo project team.

· During project meetings after an order, Supplier shall make a Minutes of meeting (project protocol). Decisions made between project meetings shall be confirmed in the Minutes of meeting at the next project meeting.

7.4 Drawings for acceptance, responsibility

· Drawings for acceptance, Volvo need two weeks for the drawing acceptance, from the time the drawings have arrived to Volvo. Even if Volvo has accepted the drawings the supplier has the total responsibility for the function, performance and quality.
7.5 Working time organization

· The contractor has to handle the working time with sub-contractors and consider he works 3 eight-hour shift or day shift, night shift and during week ends.
8 General Tooling

8.1 Spare Tooling
· The following is the overview for spare tooling needed for paint guns:
-10 sets of needles / robot.
-3 sets of spare paint guns / robot.
-10 sets of air caps / robot.
-4 sets of paint gun rebuild kits.
8.2 Paint Usage monitoring.

· The machine shall have a Paint usage monitoring for each paint color. 
It shall be possible to choose between time and numbers of cycles.
· Pre-warning and alarm levels shall be determined supplier.
9 Volvo Technical specification

· The priority of specifications are as followed:

1. Volvo’s Technical Specifications, TS2010, see appendix G01.
The supplier shall fill in the first column in the TS2010:1 checklist and it shall be sent back to Volvo before the design work starts.
· Should there be any deviations between Volvo’s Technical Specifications and the quoted machinery, these must be listed, specified, motivation on the reason for deviation and priced in the quotation. This is to be included in your offer.
· Type and Length of all special cables should be marked in electrical drawings. 
· Documentation. Lubrication layout shall be in format .DWG .

· Documentation. Part lists shall be in format Excel, not PDF.
· Documentation. A good structure is needed for good maintenance. The structure must be discussed with Volvo.
· Setting of encoders/linear scales. The equipment shall be provided with metric scale or something equal. For all NC-axis in order to simplify setting of encoders/linear scales.

· Supplier shall propose needed spare- and wear parts.
· Supplier shall deliver a Technical functional description for each operation..

· Supplier shall fill in the electrical system description for each machine type. 
· All documentations must be in French.
9.1 Mechanical demands

· All demands that are given in Volvo STD 8003,2 (appendix G06) shall be fulfilled. 

· Aberration from this standard must be discussed and approved by Volvo.

· All standards/directives that are being used shall be listed and presented to Volvo.

9.2 Electrical demands

· All demands that are given in Volvo STD 8003,2 shall be fulfilled. (appendix G06)
· Aberration from this standard must be discussed and approved by Volvo.
· All standards/directives that are being used shall be listed and presented to Volvo.
· Siemens components shall be used for drives, motors and logic controls.
· All logical interfaces shall be Siemens S7- 317 DP/PN.
10 Control system and component selection.

· All scales and motor encoders for axis must be absolute.
· The manufacturer must supply an Excel spare part list.

· There should be separate spare part lists for electrical parts and mechanical parts. In the electrical spare part list, all parts should have designation e.g. M1220 for a motor, I2560 for a sensor, K130 for a contactor. In the mechanical list you should also find a Drawing number and a position number for mechanical applications, and parts. Where the part can be find in a drawing or in which fluid plan. The part must always have a drawing to refer to. 

The lists shall be sent to Volvo after design but before manufacturing is finished.

11 HMI (Human Machine Interface) and Interface-signals

· Document for test of machine functions is to be found in appendix G04.
· Layout for keys on operator panels is to be found in appendix G04.

· Specification for the layout of HMI manual pictures is to be found in appendix G04. 
· Displayed cycle times.

· Interface signals between Machine and Robot shall be programmed in a HMI.
· The function for RFID.

· Machine availability tracking, system DUGA. Supplier shall program the variables and the code for DUGA,  appendix G12.

· All special software running in the PC operating system, developed by machine builder (e.g. Paint Management), must support future PC hardware and Operating System.

· Connection to host computer is to be included (Ethernet).
12 General Technical demands
· Type of Paint: water based (Volvo) appendix G18, (FDS & TS from the paint supplier)
· If high pressure is needed, each piece of equipment must raise the pressure from central supply.
· The paint installation is not allowed to cause errors, capacity or quality problem. 
· Minimum of thickness is 50 µm without runnings.
· The painted surface of engines might be considered to define some parameters (paint flow, pressure, type of nozzle etc..)
12.1 Machine geometry check.

· Supplier shall deliver all internal geometrical results from set up at supplier and at Volvo site. An example:

· Laser measuring for each axis.

· Angularity between X/Y.

· Angularity between X/Z.

· Angularity between Y/Z.
· Etc…

12.2 Security

· Sensor for identification of part present in location, yes/no, is necessary.

· All movements shall physically be electronic monitored.
12.3 Machine color
· See appendix G03. 
12.4 Part present sensors
· In general shall light beam / reflector sensors be avoided.
Mechanical activated sensor shall be used as far as possible. 
12.5 Programming

12.5.1 PLC-programming

· All fault messages should start with error number, e.g. 198- %I1.1.1 Unit 2B coolant water. The program shall be programmed in ladder but for example tool management can be as a “black box”.

12.6 Pressure switches and other components

· Pressure switches shall be IFM, 

12.7 Safety PLC
· Siemens safety PLC
13 Robot cell
A Robot cell includes:

Common Paint Guns
Paint Purge system at end effector
2 IN conveyors 

2 OUT conveyor 

1 Manually operated control panel at each door.
1 hand held panel
Safety protection for the complete machine cell.

13.1 Part identification 
· RFID (Radio Frequency Identification) or equivalent might be used.  
13.2 Safety 
All robot functions must comply with “European Standards”
13.2.1 Safety guarding 

· Guarding and doors shall be included for each robot for the whole safety zone.

· Robot supplier has the total safety responsibility for the complete machine cell.

13.2.2 Maintenance

· If possible, make access to inspection areas (oil levels etc) without entrance into safety zones.

13.2.3 In- / out conveyor, buffers etc.
· The robot system shall have its own sensors for identification that a part is present or not.

13.2.4 Control station

· Shall be controlled by sensors for position and if part is present or not.

13.2.5 Safety zone and Load/unload doors

· The function on the machine Load/unload door shall make it possible to have maintenance on a machine while the robot serve the other machines.

· The function on the Load/unload door shall make it possible to have maintenance on the robot while the machines operate.

· Entrance to a safety zone may not cause a stop in other machines in the cell
13.2.6 Hand held panel

· A hand held panel shall be included for each robot. It shall be possible to reach the whole safety zone.
13.2.7 OLP (Off Line Programming)

· “Robcad” solution is used for programs trajectories.

· Reuse and implement the same trajectories as those used on existing robots.
· Number of trajectories: 14
· Other option to be quoted :
·  Include local programming system for each robot.

14 Roller conveyors, shuttles and rotating tables.
· In general shall the roller conveyors be section driven.
· Section length assigned to an engine is 2 meters.
14.1 Control system

· Separate control system for the equipment. The equipment must be sectioned in areas with separate control systems. The number of control systems and sub panels will be defined in the supplier’s quotation. A main goal is to keep high efficiency and maintenance access.
14.2 Protective guarding

· Protective guarding shall be included there needed.

14.3 Manual load/unload engines
· A manual buffer station to remove/reintroduction engines prior to masking to transport to Hot-test.
14.4 Working height of equipment

· Heights for equipment are 320mm.

14.5 Work piece guiding

· Work piece should be guided by using the engine racks.
14.6 Drip pans.  (bac égoutement)
· Shall be designed so no splash or leakages comes onto the floor in normal production and also during cleaning.
· The main drip pan shall lean against the collector and if balks or legs go through the pan they shall be sealed. No flat surfaces between roller and drip pan are allowed. On which side the drip pan shall lead is shown in layout.

· The splash covers runs along and on top of the roller conveyor. They shall be designed in such way that no splash or drops reach the floor.  

· The collector runs along and beside the roller and it has an incline towards a small colleting tank. 

· The drip pans for rotating tables and shuttles shall be designed in such way that no splash or drops reach the floor. 

· On each conveyor area a controlled connection for rinsing fluid shall be present. When the conveyor shall be cleaned the operator uses a hose and activates the flushing. When the flushing is activated the pump in the collecting tank shall run.
14.7 Part present Sensors.

· Mechanical activated part present sensors.

· Placement of this equipment shall be under/between the rollers.

14.8 Drive arrangement.

· Motors etc. shall be placed for easy maintenance access on the side of the conveyor.

· Cable ducts shall be placed for easy maintenance access under the drip pan or under the motors.

· The mechanical chains needed shall be maintenance free. No need for lubrication.

14.9 Removable sections

· Some sections may need conveyors that are easy to remove for maintenance-/installation access. This will be cleared during the quotation.
· The removable conveyor shall have a minimum opening of 4m.

· The removable conveyor shall have supports for fork lifting.

· The electrical connection shall be easy and secure to disconnect.

14.10 Adjustment of equipment

· The position of work piece at loading position must be adjustable in length and width.

· The equipment must be adjustable in height.

14.11 Shuttles, access to areas

· In some areas shuttles are needed. This must be specified in the supplier’s quotation.

· The shuttles shall be run on rails.

· The transfer speed shall be frequency controlled for soft start/stops.

15 Environment

15.1 Noise level
· The noise level’s stated in Volvo Technical specifications TS2010.                    See appendix G01.
· External noise level is max 75 dBA with a measuring point from side of the source.  
15.2 Media needs
· All over sprayed paint shall be collected in dry filters.

· To be able to collect the dried paint from the filter, the required space for a 200-liter standard barrel shall be taken as a reference. The target is to create a paint shop with as low waste disposal as possible.

· The machines shall be designed for energy saving.
15.3 Building works

· Building work for pits will be not handle by the contractor and will be in charge of RT
15.4 Ergonomic

· Working platforms and ladders shall be included there operating or maintenance work is carried out. They shall also be secured so machine will not start if area is dangerous.

· Inside machine. If operator needs to step inside machine, there shall be slip protection (adhesive tape or metal grid) if risk for slipping is present.

· Roof etc shall be dimensioned for personnel. If not must signs be present.

· Oil and lubrication shall be possible to inspect and fill up while machine produces.

· Valves etc shall be placed so inspection etc can be done while machine produces.

· Hidden sensors shall as far as possible be viewable, eg plexiglas.

· Windows. Necessary number and sizes of windows for safety operating.

· Sufficient working light inside machine.
15.5 Leakage

· Leakages from equipment consisting of air, oil, and/or paint are not accepted. 

15.6 Dust Exhaust
· Maximum amount of dust in the exhaust air is 5 mg/m³.

15.7 Cooling

· All included coolers, for instance electric cabinet, are to be cooled over a Volvo central water coolant system. Connections are to be included in the machine. Example of coolers: SK3217.100 or SK3218.100 from Rittal.
15.8 Cleaning

· There shall be no need of manual cleaning inside equipment, expect for preventive maintenance.
· It shall be possible to flush/clean the work area and the work piece transport area without leakage. 
· At cold start, equipment shall make max stroke for all axis to clean and lubricate the proper surfaces.
· Paint is not allowed to cause errors, capacity or quality problem. 
· Minimize the need of cleaning

16 Education

16.1 Training documentation and schedule

· The literature for training shall have the level of detail necessary to allow Volvo to educate the next generation operators and maintenance people.

· A detailed training schedule made by supplier.
16.2 Certificate

· To secure that our personal have reached a satisfied knowledge level after your training, deliver a certificate from you for each member.

16.3 Demand maintenance mechanical & electrical training

· For each machine type
· Duration 10 days at your work.

· Knowledge of:

· Machine functions, theoretical and practical.
· Documentation
· Preventive maintenance, theoretical and practical.
· Practice start up
· Trouble shooting, theoretical and practical.
16.4 Demand operator training

· For each machine type

· Duration 5 days at our work.

· Knowledge of:

· Machine functions and operation, theoretical and practical. 
· Trouble shooting, theoretical and practical. 
· Preventive maintenance for operators, theoretical and practical.
17 Pre-acceptance test (Gate P)
The pre-acceptance shall be carried out on complete paint system supplier responsible.

Before the pre-acceptance test can start the supplier has to approve the quality, reliability, availability, cycle time and functional test. Document “Confirm Pre-acceptance” shall be used for the supplier’s approval is to be found in appendix F10.

The supplier has to prepare all tests and checks Volvo want to do.

17.1 Reliability performance (R) and Availability (A) test.

The evaluation of R and A shall be during minimum 8 hour. If external fault occur, the time will be extend with the actual stop time.
The machine shall run in full automatic mode. 
Loading/unloading shall be included if loading equipment is present.

The cycle time will be measured according to latest accepted calculation. Reference STD 8000, 53 for formula methods, but values for R/A are listed within this scope of supply. Appendix F03.
17.2 Capability test 
The evaluation of the machine capability test shall be on (30 pcs per operation and part type.

Items in protocol:
-Part type
-Part Id No.

-Cycle times

-Vibrations (natural frequencies do not overlap with working frequencies)

-Noise level (Supplier’s equipment) if possible.

-Leakage of air, oil, and/or paint
-Lightning on status lamp column.

-Validate of Drying.
-Paint collections, photo.

After the painting & drying validation is completed the machine shall be shut off in minimum 8 hour before “Cold start test”.

17.3 Inspection according to Contract.

Acceptance record (main document for acceptance).
Note, also the documentation shall be available for inspection.
17.4 Function test.
See appendix C.
17.5 Protocol

Volvo will use the protocol “Acceptance Record” for the approval of the equipment. The protocol is to be found in appendix F2-2.

18 In- House Acceptance  (Gate T)
According Pre-acceptance test with the following changes:

18.1 Reliability performance (R) and Availability (A) test.

The evaluation of R and A shall be during minimum 8 hour. If external fault occur, the time will be extend with the actual stop time. The machine/-s shall run in full automatic production mode. Loading/unloading shall be included. Reference STD 8000, 53 for formula methods, but values for R/A are listed within this scope of supply. Appendix F03.

Capability test.

The evaluation of the machine capability test shall be on (30 pcs per operation and part type.


Items in protocol.
-Part type
-Part Id No.

-Check in mean time, Volvo

-Cycle times

-Vibrations (natural frequencies do not overlap with working frequencies)
-Noise level (Supplier’s equipment) if possible.
-Lightning on status lamp column.

-Validate of Drying

-Leakage of air, oil, and/or paint
-Paint collections, photo.
After the painting & drying validation is completed the machine shall be shut off in minimum 8 hour before “Cold start test”.

19 Maintenance and spare parts

The supplier must specify all intervals regarding maintenance and cleaning.

· All autonomous activities will need to be detailed for intervals and proper procedures to complete the tasks.

· All preventative maintenance activities will need to be detailed for intervals of change/inspection and proper procedures to complete tasks.

· All maintenance and cleaning of equipment will be on Volvo templates based on what function is being documented.
Spare parts shall be listed and offered in the following alternatives:

· 1 year consumption

· 2 years consumption

Wear parts shall be specified with their guarantee- and lifetime.

20 Contractor obligations
The Guarantee Period shall start on the Actual Date of Completion, Gate C.

The Guarantee Period shall be 12 months irrespective of degree of use. The Guarantee includes complete scope of Supply, excluding wear parts, and excluding demands observance of operating and maintenance instructions.

During the Guarantee period, R (Volvo STD 8000.53) shall be greater than 99% and A shall be greater than 98% for each station.


The Purchaser has the right to measure these values any time during the Guarantee period. If the values are not achieved, the Contractor must send a specialist for solving the problems. R and A are then measured again. If the values (R and A) are still not achieved, the Guarantee period must be prolonged by three months. Maximum prolongation of the Guarantee period is six months. After that, new negotiations are necessary.

The Contractor guarantees the availability of spare parts (form, fit, functions) and documentation for all components in the Contract for a period of 10 years from the start of the Guarantee Period.

20.1 Emergency repairs and installation assistance:
If the Purchaser, by approval from Contractor, itself performs any emergency repairs during the Guarantee Period, the Contractor will be charged with the same hourly amount as for assembly personnel of the Contractor (see Appendix G1). This is also valid if the Purchaser’s personnel are requested to support the Contractor’s personnel during installation.

20.2 Contractor obligations:
· Time for appearance: 
The Contractor guarantees that a skilled service crew will be at the Purchaser’s site within a specified number of hours after failure notice has been made on a working day during the regular working hours 07.00 a.m. – 11.00 p.m. We would like the contractor to give quotations on all of the following options; 2,4,6,8,12,16,24 hour increments until time of arrival following the call for help.
· Failure notice:
The Contractor guarantees that a skilled service crew shall within 30 minutes try to remedy the failure by means of assistance and instructions by phone, email, and / or fax. If these measures are unsuccessful, the Contractor shall guarantees that service personnel are at Purchasers site within 24 hours after feedback from Volvo.
· Telephone support:
The Contractor guarantee free telephone consulting with skilled service crew during working days from 07.00 a.m – 11.00 p.m.

· Time measuring system:
If a production time measuring system is required by the Contractor it shall be installed and paid for by the Contractor

· Service and time for appearance.
The Contractor shall specify the extent and frequency of the necessary service visits in order to keep the technical disturbances to a minimum. 

20.3 Spare parts and wear parts:
The Contractor and the maintenance representative from Volvo shall define all necessary spare parts and wear parts in order to reduce stop time during guarantee period. Parts not marked in part list as wear parts shall be considered as spare parts.
The Contractor shall guarantee a solution that secure delivery of parts within time limits below
Standard parts: within maximum 24 hours plus transport time.
Customer unique parts: maximum 2 weeks plus transport time.

Spare part list and wear parts list, including price and delivery time, will be defined after approved design. 
The Contractor shall store all drawings of delivered equipment at least 10 years after final delivery of the equipment to be able to produce and deliver spare parts to the Purchaser. The Contractor guarantees the availability of Spare parts for all delivered equipment during this period.
20.4 Time for appearance and failure notice:
If the Contractor cannot be at Purchaser’s site within the number of agreed hours in clause 21.2 in this scope of supply, Volvo has the right to perform the emergency repair by itself or engage a sub-contractor and then charge the Contractor for working hours and material. The working hours will be charged with the same hourly amount as for Contractor’s service technician. The material will be charged according to “Spare parts bought and stored by Volvo” below.

21 Secrecy
All documentation according to this request is confidential and shall be handled accordingly.
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_1363157189.xls
Feuil1

				Reflexions PSS

				Cabine de peinture

				Données actuelles						ok

				tt mini (capa machine)						?

				capacité de charge du convoyeur						retour audit convoyeur jeudi 5 mars

				temps mini en tunnel de sechage						aujourd'hui  10min à 75°-> idéalement 20 min à 60°								desolvatation aujourd'hui 5 min

				Temps d'arrêt moteur/etape						15 s

				%dissolution peinture*

				rendement peinture

				Monter des pièces pré-peintes (en raison des zones d'ombres que vont générer les pipes)

				Filtration overspray avec recyclage

				Option 3 : pièces prépeintes

				Normes peinture 2014 ?										+ offroad et hybride

				données PSS 2014						MD9 + MD11		PSS

				Volume						80000		40000		100000

				variantes couleur

				variantes type de peinture

				spécifs peinture

				process de transfert (enlever rack pour peinture ?)

				Peindre avec le rack process

				necessité d'une cabine de lavage avt peinture (PWW ?)								lavage aspertion + sechage

				Données assemblage PNLT

				Organisation gamme de montage						ligne Penta process final

				Obligations existence Final 3 ?

				capa ligne actuelle		110 2x8		120 possible		140 avec invest

				5x8		non 3x8

				invest cabine suedoise		4M€		m2 ?		avec ou sans Boierie par ex

				Cout batiment		?

				dim buffer moteur		?

				Attention temps de desolvatation séchage

				Attention température sortie

				Integrer les penta indus

				Tps penta indus						ok indem VCE

				Cout maintenance de l'existant

																						Scenario 1				Scenario 2				Scenario 3

								volumes demandées en 3*8		volumes demandées en 2*8				dim pour 200 mot/eq								120000		volumes demandées en 2*8		120000		volumes demandées en 3*8		140000		volumes demandées en 3*8

						actuel		Scenario 1		Scenario 2		Scenario 3		Scenario 4		Scenario 5		Scenario 6				ligne 1		ligne 2		ligne 1		ligne 2		ligne 1		ligne 2				calcul

				Nb d'equipe		2		3		2		3		3		3		3				2		2		3		3		3		3				2

				temps ouverture (min)		840		1260		840		1260		1260		1260		1260				840		840		1260		1260		1260		1260				840

				Volume annuel envisagé		52,800		140,000		120,000		180,000		132,000		82,500		42,900				80,000		40,000		80,000		40,000		80,000		60,000				60,000

				capacité demandée/eq/j		120		212		273		273		200		125		65				182		91		121		61		121		91				136

				tt		3.50		1.98		1.54		1.54		2.10		3.36		6.46				2.31		4.62		3.47		6.93		3.47		4.62				3.08

				temps process actuel VCE		55		55		55		55		55		55		55				55		55		55		55		55		55				55

				Nb de stations nécessaires		16		28		36		36		26		16		9				24		12		16		8		16		12				18

				Process		VCE Castor		repartition nb de stations suivant scenario														repartition nb de stations suivant scenario												Tps penta indus

		1		Amiral HV		5.29		2														2		1		2								5.29

		2		Marouflage Cache culbu		1.82		1														1		1		1								1.82

		3		Accrochage		2.98		2														2		1		1								2.98

		4		Marouflage		7.61		3														3		2		2								6

		5		Robot 1		4.00

		6		Robot 2		4.00

				Robots 1+2

				Robots 2+4

		7		Cabine retouche		6.00		3														1		1		1								?

		8		Désolvatation + Etuve		15.00		6														2		2		2								15

		9		Démarouflage		2.78		2														2		1		1								8

		10		Etiquette		1.683		1														1		1		1								?

		11		Châssis-Flag		1																1		1		1								?

		12		Amiral Peinture		4.246		2														2		1		1								?

		13		Décrochage S11		2		1														1		1		1								?

		14		Anneau de levage		0																												?

		15		Cariste S11		1.7		1																										?

		16		Décrochage S13

		17		Retouches		3		2														2		1		1

								26														20		14		15		0		0		0

				risques/avantages identifiés tt screnarii

				difficultés idem PNLT sur l'accès peinture

				Installation actuelle limite pour accepter le volume md9/11 2014 annoncé

						capa du convoyeur

						capa de la station 11

		scenario

		1		Perturbations sur le flux actuel sauf dans le cas de l'installation d'une 2nd ligne peinture en parallèle

				englobe les maj necessaires de l'install actuelle

				maj du quai d'expé

				attention perturbations des moyens existants

				Marge de progression avec la possibilité de peindre les moteurs sans les stopper

				Risque identifiés sur les process de prépa et expé, pas de la peinture

				capa du poste d'accrochage

				attention Dim buffer

		2		coût batiment

				situation avec quai d'expé

				nouvelle technique de peinture = poudre =inconnues tech

		3		surcoût pièces

				surcoût posage bord de ligne

				diversité coloris en + de la diversité pièce

		Peinture Poudre

		poudres réticulables sous rayons ultraviolets

								scenarii

						coûts		avec 40 mot en 3*8		avec 40 mot en 2*8		avec 60 mot en 3*8

				plateforme marouflage		1000 Ke		300Ke		300Ke		400Ke

				cout convoyeur brin 2		?		no		yes		yes

				cout +4 robots		165 Ke		165 Ke		165 Ke		165 Ke

				cout +2 robots		165 Ke		no		165 Ke		165 Ke

				Ajout radians sechage		?		100Ke		100Ke		100Ke

				cout convoyeur sortie N°2				a confirmer		a confirmer		a confirmer

				cout station 11 n°2		?		yes		yes		yes

				total

		buffer marouflage

		1000 € / m

		convoyeur aérien

		2000 € / m				840

		aiguilleur				63000

				_https://teamplace.volvo.com/sites/vpt-lyon-p5-PSS/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2fsites%2fvpt%2dlyon%2dp5%2dPSS%2fShared%20Documents%2fPSS%20Pre%20study%20VNX%2fPre%20study%20Presentation&FolderCTID=&View=%7bB2451E88%2d74DB%2d45FA%2d
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		MOD		60

		ATAM		75

		1 eq 110 mot												1 eq 200 mot

								Nightshift

		MANPOWER		PAINTS		Opé		12		723				MANPOWER		PAINTS		Opé		20		1206				1 eq 212 mot		MANPOWER		PAINTS		Opé		22		1326

		MANPOWER		PAINTS		ATA		1		60				MANPOWER		PAINTS		ATA		1		60						MANPOWER		PAINTS		ATA		1		60

		MANPOWER		PAINTS		TA		1		60				MANPOWER		PAINTS		TA		1		60						MANPOWER		PAINTS		TA		1		60

		MANPOWER		PAINTS		CUEP		1		75				MANPOWER		PAINTS		CUEP		1		75						MANPOWER		PAINTS		CUEP		1		75

		MANPOWER		MAINTENANCE		TECH		2		121				MANPOWER		MAINTENANCE		TECH		2		121						MANPOWER		MAINTENANCE		TECH		2		121

		MANPOWER		LOGISTICS		cariste		1		60				MANPOWER		LOGISTICS		cariste		1		60						MANPOWER		LOGISTICS		cariste		1		60

		OVERHEADS		NRJ		Chauffage , EDF …				200				OVERHEADS		NRJ		Chauffage , EDF …				400						OVERHEADS		NRJ		GAZ, EDF …				600

		OVERHEADS		MAINTENANCE		ENTRETIEN				100				OVERHEADS		MAINTENANCE		ENTRETIEN				150						OVERHEADS		MAINTENANCE		ENTRETIEN				150

		OVERHEADS		MAINTENANCE		PREVENTIF				150				OVERHEADS		MAINTENANCE		PREVENTIF				200						OVERHEADS		MAINTENANCE		PREVENTIF				200

		VOLVO IT		ASSISTANCE INFO, RUNNING COSTS				1		150				VOLVO IT		ASSISTANCE INFO				1		150						VOLVO IT		ASSISTANCE INFO				1		150

										1700												2482														2803

				40000 en 2x8		40000 en 3x8		60000 en 3x8

		Eqp Nuit		0		2482		2803

		Investissment		3000		0		???

		IRR		1.2





Feuil3

		

				Données de calcul projet PSS : installation peinure

								scenarii PSS

						coûts		avec 40 mot en 2*8				avec 40 mot en 3*8				avec 60 mot en 3*8

				plateforme marouflage		1000 Ke		300Ke				300Ke				400Ke

				cout cabine brin 2		900 Ke		yes				no				yes

				cout +4 robots		165Ke		165 Ke				165 Ke				165 Ke

				cout +2 robots		165 Ke		165 Ke				no				165 Ke

				Cout programmation/integration		50 Ke		50 Ke				50 Ke				50 Ke

				Ajout radians sechage		120Ke		120Ke				120Ke				120Ke

				cout convoyeur sortie N°2		50Ke		50Ke				50Ke				50Ke										50000				aiguillages		3		3000		9000

				cout convoyeur brin 2		300Ke		100				no				120										300000				conv aerien		60		2000		120000

				Ajout 20 palonniers		12Ke		12Ke				no				12Ke										12000				palonniers				600		12000

				cout station 11 n°2		250Ke		250Ke				250Ke				250Ke										250000				bouclage		60

				plateforme marouflage		600Ke																				600000										5600

				Integration convoyeurs+auto		140 Ke		140				100				140										1212000

				total

								Scenario 1				Scenario 2				Scenario 3				Scenario 4

								40K PSS
80 K HDEP		volumes demandées en 2*8		40K PSS
80 K HDEP		volumes demandées en 3*8		60K PSS
80 K HDEP		volumes demandées en 3*8		60K PSS
80 K HDEP		volumes demandées en 2*8

						actuel		ligne 1		ligne 2		ligne 1		ligne 2		ligne 1		ligne 2		ligne 1		ligne 2						calcul

				Nb d'equipe		2		2		2		3				3		3		2		2						2

				temps ouverture (min)		840		840		840		1260				1260		1260		840		840						840

				Volume annuel envisagé		52,800		80,000		40,000		120,000				80,000		60,000		80,000		60,000						140,000

				capacité demandée/eq/j		110		182		91		182				121		91		182		136						318

				tt		3.82		2.31		4.62		2.31				3.47		4.62		2.31		3.08						1.32

				temps process actuel VCE		55		55		55		55				55		55		55		55						55

				Nb de stations nécessaires		16		24		12		16				16		12		24		18						42

				(MOD + ATA + TA)/ eq		14		20		4		20				16		5		20		12

				Total (hors CUEP)				48				60				63				64

				MOD Maintenance		2

				Process		VCE/divers		repartition nb de stations suivant scenario

		1		Amiral HV		5.29		2		1		2				2		2		2

		2		Marouflage Cache culbu		1.82		1		1		1				1		1		1

		3		Accrochage		2.98		2		1		1				1		1		2

		4		Marouflage		7.61		3		2		2				3		2		3

		5		Robot 1		4.00

		6		Robot 2		4.00

				Robots 1+2

				Robots 2+4

		7		Cabine retouche		6.00		1		1		1				1		1		1

		8		Désolvatation + Etuve		15.00		2		2		2				4		3		2

		9		Démarouflage		2.78		2		1		1				1		1		2

		10		Etiquette		1.683		1		1		1				1		1		1

		11		Châssis-Flag		1		1		1		1				1		1		1

		12		Amiral Peinture		4.246		2		1		1				2		1		2

		13		Décrochage S11		2		1		1		1				1		1		1

		14		Anneau de levage		0

		15		Cariste S11		1.7		1				1				1		1		1

		16		Décrochage S13

		17		Retouches		3		2		1		1				1				2

								20		14		15				15		15		20
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				Données de calcul projet PSS : installation peinure

								scenarii PSS

						coûts		avec 40 mot en 2*8				avec 40 mot en 3*8				avec 60 mot en 3*8

				plateforme marouflage		1000 Ke		300Ke				300Ke				400Ke				Masking platform										1000 Ke		300

				cout cabine brin 2		900 Ke		yes				no				yes				Cabine (branch 2)										900 Ke		900

				cout +4 robots		165Ke		165 Ke				165 Ke				165 Ke				+2 robots										250Ke		250

				cout +2 robots		165 Ke		165 Ke				no				165 Ke				+2 robots (branch 2)										165 Ke		165

				Cout programmation/integration		50 Ke		50 Ke				50 Ke				50 Ke				Programmation/integration cost										50 Ke		50

				Ajout radians sechage		120Ke		120Ke				120Ke				120Ke				Drying station										120Ke		120

				cout convoyeur sortie N°2		50Ke		50Ke				50Ke				50Ke				Conveyor for 2nd undocking station										50Ke		50						50000				aiguillages		3		3000		9000

				cout convoyeur brin 2		300Ke		100				no				120				2nd branch conveyor										300Ke		100						300000				conv aerien		60		2000		120000

				Ajout 20 palonniers		12Ke		12Ke				no				12Ke				20 hooks										12Ke		12						12000				palonniers				600		12000

				cout station 11 n°2		250Ke		250Ke				250Ke				250Ke				2nd undocking station										250Ke		250						250000				bouclage		60

				plateforme marouflage		600Ke														2nd docking station																		600000										5600

				Integration convoyeurs+auto		140 Ke		140				100				140				Integration convoyeurs+auto										140 Ke		140						1212000

				total

								Scenario 1				Scenario 2				Scenario 3				Scenario 4				Scenario 5

								40K PSS
80K HDEP		volumes demandées en 2*8		40K PSS
80K HDEP		volumes demandées en 3*8		60K PSS
80K HDEP		volumes demandées en 3*8		60K PSS
80K HDEP		volumes demandées en 2*8		40K PSS
60K HDEP		volumes demandées en 2*8

						actuel		ligne 1		ligne 2		ligne 1		ligne 2		ligne 1		ligne 2		ligne 1		ligne 2		ligne 1		ligne 2				calcul

				Nb d'equipe		2		2		2		3				3		3		2		2		2		2				3

				temps ouverture (min)		840		840		840		1260				1260		1260		840		840		840		840				1260

				Volume annuel envisagé		52,800		80,000		40,000		120,000				80,000		60,000		80,000		60,000		60,000		40,000				100000

				capacité demandée/eq/j		110		182		91		182				121		91		182		136		136		91				152		21.65

				tt		3.82		2.31		4.62		2.31				3.47		4.62		2.31		3.08		3.08		4.62				2.77

				temps process actuel VCE		55		55		55		55				55		55		55		55								55

				Nb de stations nécessaires		16		24		12		16				16		12		24		18								20

				(MOD + ATA + TA)/ eq		14		20		4		20				16		5		20		12

				Total (hors CUEP)				48				60				63				64

				MOD Maintenance		2

						VNX Volumes Hypothesis for MD11 engines only :

						2010				2011				2012				2013				2014								2015				2016				2017				2018

						76000				85359				81734				80910				81750								82510				83648				84782				60488

				Nb mot/j		345				388				372				368				372								375				380				385				275

				Nb eq		2		3		2		3		2		3		2		3		2						3		2		3		2		3		2		3		2		3

				Nb mot/eq		173		115		194		129		186		124		184		123		186						124		188		125		190		127		193		128		137		92

				TT		2.43		3.65		2.16		3.25		2.26		3.39		2.28		3.43		2.26						3.39		2.24		3.36		2.21		3.31		2.18		3.27		3.06		4.58

				Invest				0				0		0		0		0		0		0						0				0				0				0		0		0

				Eq nuit

				Details invest		2 robots				2nd station décrochage		2 robots

						2*8		3*8				evenements

				2010		173		115				QEPP ok en juin

				2011		194		129

				2012		186		124

				2013		184		123

				2014		186		124

				2015		188		125

				2016		190		127

				2017		193		128

				2018		137		92

				en 3*8 invest en 2011 réorga maroufl + 2 robots
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				DATAS CALCULATION FOR MDE PROJECT				PAINTING

								Scenario 1				Scenario 2

								45K MDEP
45K HDEP		volumes demandées en 2*8		45K MDEP 45K HDEP		volumes demandées en 3*8						1 robot		2 robots

						réalisé 08		ligne 1		ligne 2		ligne 1		ligne 2				3214.2857142857		20		40

				Nb d'equipe		2		2		2		3		3						20 eng/h

				temps ouverture (min)		840		840		840		1260						lost eng: 28

				Volume annuel envisagé		52,800		45,000		40,000		120,000						deperditions		35%

				capacité demandée/eq/j		110		182		91		182

				tt		3.82		2.31		4.62		2.31

				temps process actuel VCE		55		55		55		55

				Nb de stations nécessaires		16		24		12		16

				(MOD + ATA + TA)/ eq		14		20		4		20

				Total (hors CUEP)				48				60

				MOD Maintenance		2

						Calculation matrix

						Engine volume per year		90000				Per shift

						Engine volume per day		429				143

						Shift number		3

						Tack Time (min)		2.94

				repartition nb de stations suivant TT/opérations

										2.94

						Process		Longest time		number of operators or stations (calculated)				number of operators or stations (actual)				number of operators

				1		Quality ckeck Amiral HV		13.00		5		OK		3

				2		Masking (valve cover)		5.00		2		OK		3

				3		Loading		2.98		1		OK		1

				4		Masking on conv		7.61		3		OK		4

				5		Robot 1		3.00		2		1 robot en +		2

				6		Robot 2		3.00		2		1 robot en +		2

						Robots 1+2

						Robots 2+4

				7		Manual painting		5.00		2				2

				8		Flash off + dryer		15.00		6				5

				9		Unmasking		4.00		2		OK		2

				10		Labels		1.683		1		OK		1

				11		Châssis-Flag		1		1		OK		1

				12		Quality ckeck Amiral paint		4.3		2		OK		2

				13		Unloading S11		2.26		1				2

				15		Fork lift S11		1.7		1		Voir LAR		1

				16		Unloading S13		3		2		A voir		2

				14		Lifting eye mounting		0.5		1				1

				17		Touch up		3		2				1

								Total stations ou opérateurs		34				35				22

								2013				2014				2015				2016				2017

				VNX Volumes Hypothesis for MDE/HDE engines :				57586				77696				85699				87043				88224

						Engines Nb / day		262				353				390				396				401

						Shift nb		2		3		2		3		2		3		2		3		2		3

						Engines Nb / shift		131		87		177		118		195		130		198		132		201		134

						TT		3.21		4.81		2.38		3.57		2.16		3.23		2.12		3.18		2.09		3.14

				Scenario invests MDE		costs (KE)		avec 40 mot en 2*8

				Masking platform		1000		300

				Cabine (branch 2)		900		900

				+2 robots		165		165

				+2 robots (branch 2)		165		165

				Programmation/integration cost		50		50

				Drying station		120		120

				Conveyor for 2nd undocking station		50		50

				2nd branch conveyor		300		100

				20 hooks		12		12

				2nd undocking station		250		250

				2nd docking station		600

				Integration convoyeurs+auto		140		140

				total

				Infos										Gains sur new paint shop par an

				Tack Time ligne assemblage		108 sdes - 1,8 min												comments

														Maint KE		50		total maint 100Ke (50ke for robots)

														Maint KE				changement chaîne

														Logistic KE		90		- 2 pers appro moteurs

														floculents

														conso eau

														couts trait boues

														accroch/décroch		78		-1,5 pers / équipe (load/unload)

														pertes sur désinvest

														Total		218

														Maintenance						1h de panne = 5 moteurs perdus

																				le 7 juin 30 moteurs perdus

																		nbre pers AR atelier à l'arrêt

																		nbre pers maintenance sur la panne

																		360 mot  perdus --> 15000 euros

																		perte: 42 euros / moteur

														Hypothése sans robots

																		Cout par an

														4 peintres				208		208		208		208

														robots				250		50		50		50

														Modif 5: conv avant chargement

														Gain 1 cariste				52

														Conv				700				cout du convoyeur à rouleaux: 15KE / metre

				Coûts New paint shop

				1.      Réalisation de la manutention de stockage des moteurs à peindre, réalisation d’un dégroupement des charges vers une nouvelle cabine, du regroupement vers le flux principal, un nouveau dégroupement vers une nouvelle SE de Dépose.

				2.      Réalisation de la nouvelle cabine d’application par robot

				3.      Réalisation de la cabine d’application manuelle

				4.      Réalisation de l’étuve

				5.      Mise en place des 2 robots d’application dans la nouvelle cabine

				6.      Mise en place de pompes dans  la broierie pour passer en électrostatique

				7.      Réalisation d’un local dilution / broierie pour la nouvelle installation

										KE

				Cabine peinture et étuve						900

				4 Robots						1500

				Suivi études réunions						100

				Manut au sol						750

										3250
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1 AR coute 52 KE / an

cout maintenance



Current

		

				DATAS CALCULATION FROM MDE PROJECT				PAINTING

								Scenario 1				Scenario 2

								45K MDEP
45K HDEP		volumes demandées en 2*8		45K MDEP 45K HDEP		volumes demandées en 3*8

						réalisé 08		ligne 1		ligne 2		ligne 1		ligne 2

				Nb d'equipe		2		2		2		3		3

				temps ouverture (min)		840		840		840		1260

				Volume annuel envisagé		52,800		45,000		40,000		120,000

				capacité demandée/eq/j		110		182		91		182

				tt		3.82		2.31		4.62		2.31

				temps process actuel VCE		55		55		55		55

				Nb de stations nécessaires		16		24		12		16

				(MOD + ATA + TA)/ eq		14		20		4		20

				Total (hors CUEP)				48				60

				MOD Maintenance		2

						Calculation matrix						Maxi Capacity: 130 eng/shift

				56000		Engine volume per year		57200												Night shift cost 845,000 euros (30% more than day shift)

						Engine volume per day		272				128				13 pers + 1 ATA				Day shift cost 650,000 euros (50,000 eu x 13 p)

						Shift number		3

						Tack Time (min)		4.63

				Splitting up  (stations nb according TT)/operations

										4.63								Calcul revue le 12 dec 2010 (-8%)				A REVOIR

						Process		Longest time		number of operators or stations (calculated)		number of operators + stations (actual)				number of operators		number of operators + stations (actual)		number of operators sur 2 équipes

				1		Quality ckeck Amiral HV		13.00		3		2						3

				2		Masking (valve cover)		5.00		2		2						1

				3		Loading		2.98		1		1						1

				4		Masking on conv		7.61		2		2						2

				5		Robot 1		3.00		1		1						1

				6		Robot 2		3.00		1		1						1

				7		Manual painting		4.50		1		1						1

				8		Flash off + dryer		15.00		4		5						3

				9		Unmasking		4.00		1		1						1

				10		Labels		1.683		1		1		1				1

				11		Châssis-Flag		1		1		1						1

				12		Quality ckeck Amiral paint		4.3		1		1						1

				13		Unloading S11		2.26		1		1		1				1

				15		Fork lift S11		1.7		1		1						1

				16		Unloading S13		3		1		1		1				1

				14		Lifting eye mounting		0.5		1		1						1

				17		Touch up		3		1		1						1

								Total stations or operators		24		24				13		22		14

								2009				2010				2011				2012				2013				2014

				VNX Volumes Hypothesis for MDE/HDE engines :				25000				35000				50000				70000				80000				90000

						Engines Nb / day		114				159				227				318				364				409

						Shift nb		2		3		2		3		2		3		2		3		2		3		2		3

						Engines Nb / shift		57		38		80		53		114		76		159		106		182		121		205		136

						TT		7.39		11.09		5.28		7.92		3.70		5.54		2.64		3.96		2.31		3.47		2.05		3.08
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Tack time transfered

2 shifts (day) 7h00
1 shift (night) 6h00

with packaging

included with unload S13

included with unload S13



Sheet1 (2)

		

						TT: 2 min en 2x8																																										TT: 2,94 min en 3x8

																		Tps FO = 5min								Tps Dryer = 15 mn (mini)																																		Tps FO = 10min								Tps Dryer = 20 mn (mini)

		Current				R1				R2				Man				Flash Off				Flash Off				D		D		D		D														Current		R1				R2				Man				Flash Off				Flash Off				D		D		D		D

		TT (mn)				3				3				3				3				3				3		3		3		3														TT (mn)		4.63				4.63				4.63				4,63				4.63				4.63		4.63		4.63		4.63

		New				R1    R2				R3     R4				Man				Flash Off				Flash Off				D		D		D		D		D		D		D		D						New		R1    R2				R3     R4				Man				Flash Off		Flash Off		Flash Off				D		D		D		D		D		D		D		D

		TT (mn)				1,5				1,5				2				2				2				2		2		2		2		2		2		2		2						TT (mn)		2.32				2.32				2.94				2.94		2.94		2.94				2.94		2.94		2.94		2.94		2.94		2.94		2.94		2.94

																																																Tps cycle robot prevu: 3,4 min

																		Scope 2x8																												Scope 3x8

																		214 mot/éq																												143 mot/éq

																		30 mot/h																												20 mot/h

																		1mot toutes les 2 min																												1 mot toutes les 3 min

										Plateforme masking/checking																												Plateforme masking/checking

						3				2				1																				3				2				1

						3,8 min				3,8 min				3,8 min																				3,8 min				3,8 min				3,8 min

						3				2				1																				3				2				1

						3,8 min				3,8 min				3,8 min																				3,8 min				3,8 min				3,8 min



3 x 4 = 12 min

2 x 8 = 16 min

Temps tot: 11,4 min

cadence: 1,9 min

Temps tot: 11,4 min

cadence: 1,9 min

4,63 x 4 = 1852

2,94 x 8 = 23,52
2,94 x 7 = 20,58

2,94 x 3 =8,82

4,63 x 2 =9,26

4,63 = TT en 3x8 avec 57200 mot



Sheet1

		

				Current situation on auto paint shop:								Future situation with HDEP/MDEP

				Temps ouverture:		420 min						Capacity per year		90,000						Prendre 212 jours par ans (avec RTT)

				Number of shifts:		2						Capacity per shift		205

				Time per shift		7 h						Tack Time		2.05

				Maximum capacity:		130 eng/ shift						Temps ouverture:		420 min

				Capacity per year		55120 engines						Number of shifts:		2

				Operational staff:		13 operators/ 1 tech/ 1 manager						Operational staff:		13 operators/ 1 tech/ 1 manager

				Tack time:		3.3 min						Number of stations		9

				Cycle time:		2.5 min

				OEE:		30 - 35 %

				Vitesse convoyeur (déplacement mobile) : 11,6 m/min

																						CG		VS		DG

																						1500 K€				3000 K€

																						Upgrage current installation				Implement a new paintshop

				Current situation on manual paint shop:

				Capacity / shift		21 engines

																						Savings (€/engine)

				Capacity per year		9240 engines																paint conso:										Waste, Cleaning		Chemicals		Paint		Buffers		Maintenance		Logistics

																						vert:2kg / eng		passe à 1,5kg		Gain: 0,5kg										1.6				3.13		3

																						gris: 1,4kg/eng		passe à 1kg		Gain: 0,4kg

																						cout vert: 3,04€/kg				Gain: 1,52€/eng

																						cout gris: 4,19€/kg				Gain: 1,68€/eng

																						gain moyen: 1,6€/eng

																						Logistics (voir onglet MDE 90K)

																						90 + 78 KE par an (voir IRR)

																						170 KE / 56000 = 3 €/eng

																						Maintenance

																						voir fichier "pannes maintenance.xls"

																						Chemicals

																						14 KE conso produit par an

																						0.25		€/eng

																						Buffer

																						30 moteurs entrée peinture

																						10K€/mot x 30 = 300000

																						Prendre 7% > 21000€

																						0.375		€/eng





Volumes

		Mar-10

						Volumes HDEP										Volumes MDEP

																																Volumes MDEP (mise à jour nov 2010)

				2010		2011		2012		2013				2013		2014		2015		2016		2017								2013		2014		2015		2016		2017		2018

				32188		39827		45767		54211				3375		23485		31488		32832		34013								890		5285		6607		6566		6732		6884

																														1971		10978		14064		15250		15758		16284

												Total HDE/MDE		57586		77696		85699		87043		88224								0		1540		2170		2960		3953		3953

		Base de calcul										Total /jrs		272		366		404		411		416								0		4350		7700		9093		10050		10050

				HDEP		50000																						total		2861		22153		30541		33869		36493		37171

				MDEP		40000

				total		90000

																																Volumes HDEP (mise à jour nov 2010)

																												2012		2013		2014		2015		2016		2017		2018

																												45767		54212		42789		49899		51410		53855		56207

																												Nouveaux volumes  (mise à jour nov 2010)								Total HDE/MDE

																												2012		2013		2014		2015		2016		2017		2018

																Volumes MDEP/HDEP										Total /an		45767		57073		64942		80440		85279		90348		93378

																										Total /jrs		216		269		306		379		402		426		440

														2013		2014		2015		2016		2017

																														55622								75133

												Total HDE/MDE		57586		77696		85699		87043		88224						TT		3.32								2.46

												Total /jrs		272		366		404		411		416





Temps estimés

		

						Stations		New cab												Temps actuels

								Base MDE 8 truck

								Manual Cycle Time (min)		Automated Cycle Time (min)		Type		Cost (KE)						ManualCycle time						marouflage €5/E6

						Loading station		2.69				Semi -Auto

						Masking station sans front face		11.43				Manual								8		€ 6		11.43min marouflage haut + bas (4,2 = partie haute sans valve cover)

																								4 min Amiral

						Robots (cell 1)				3.5		Auto		300										total = mask bas + amiral = (11,43 - 4,2) +4 =11,23

						Robots (cell 2)				3.5		Auto		300

						Flash off				5		Auto										€ 5		3.54		partie haute

						Dryer				15		Auto												4.2		partie basse

						Unmasking sans front face		3.3				Manual												7		Amiral

																								11.2		total temps marouf + Check

						Labels / Chassis flags		2.7				Semi -Auto

						Checking		4.5				Semi -Auto

						Unloading		1.9				Semi -Auto

						Total transfert time (between stations)		2

						Total		28.52		27				600

						Temps Total (manual + auto)		55.52										total		46

						14 dec 2010		Effectifs

								2013		2017						180 mot /j				38500/an

						Cab auto		12 op (2x8)		15 op (2x8)						14 opérateurs en 2 équipe

						Cab manuelle		2 op (1x8)		3 op (1x8)

								HDE

								vol 2013		vol 2017

						auto		55622		75133

						Manu		1500		9138

								90 mot pour 14 pers



le tps de chargement est 3,64 sur RTC.
Enlever 0,95 sur accrochage et retour rack, qui n'y sont plus sur convoyeur au sol

sans masking front face (ce qui est retenu)

sans les temps de transfert convoyeur

dec 2010

Il faut dire que le marouflage partie haute est actuellement fait en même temps que Amiral donc il ne faut considérer au total que tps Amiral + masking bas

4,2 + 0,5 (valve cover) = partie haute

Temps moyen trajectoire complète pour 1 robot



Tps Gammes 2010

										TEMPS GAMMES ATELIER PEINTURE Mai 2010 : application le 30 septembre 2010

				Temps en min		SECTION 1115 : CABINE AUTOMATIQUE + HUILLAGE + EMBALLAGE																																												SECTION 1121 : CABINE MANUELLE + HUILAGE+EMBALLAGE

		N°
Poste		POSTE		Huilage moteurs cabine peinture Auto		Emballage moteurs cabine peinture Auto		RTC				VTC				VBC DIESEL				VBC GAZ				NISSAN								PENTA
INDUSTRIE				VCE												PENTA INDUSTRIE						PENTA MARIN
D9								PENTA MARIN
D11				PENTA MARIN
D11 SC				Huilage moteurs cabine peinture manuelle		Emballage moteurs cabine peinture manuelle

										E3-4-5i-5				D9 E3-4-5i-5				E3-4-5				E4-5				E5				PNLT				Vert base				AH et Grader  T3				Castor				AH                Tier 2		AH                Tier 4		Noir TC				Vert		Vert base				Blanc ou Vert TC				Vert base
+Blanc ou vert TC				Vert base
+Blanc ou vert TC

						83,030,046		83,030,047		5,600,591,661				5,600,591,626				5,600,591,692				5,600,591,700				7,483,028,408				7,483,028,409				5,600,575,867				5,600,591,693				7,483,028,140				83019960		83019961		7,483,028,213						5,600,575,873				7,483,028,212				7,483,027,122				7,483,028,681				83,030,048		83,030,049

						2010		2010		2009		2010		2009		2010		2009		2010		2009		2010		2009		2010		2009		2010		2009		2010		2009		2010		2009		2010		2010		2010		2009		2010		2010		2009		2010		2009		2010		2009		2010		2009		2010		2010		2010

		1		Amiral Avant Peinture						7.00		7.00		7.00		7.00		13.00		13.00		13.00		13.00		7.00		7.00		6.00		6.00		1.50		1.50		7.00		7.00		7.00		7.00		6.00		7.00						1.50		1.00		1.00						1.00		1.00		1.00		1.00

				Transport poste suivant						Prise en charge logistique																																				1.00		1.00						1.00				1.00								1.00				1.00

		2		Marouflage P. Haute						3.54		3.54		2.78		2.78		1.61		1.61		0.00		0.00		3.20		3.20		3.20		3.20		5.00		3.20		1.82		1.82		1.82		1.82		3.00		3.00						11.20		41.23		41.23		0.00		0.00		47.28		47.28		53.85		53.85

				Transport poste suivant						Fait partie du poste accrochage

		3		Accrochage						3.64		3.64		3.54		3.54		3.14		3.54		2.62		2.62		3.00		3.00		3.00		3.00		2.34		2.34		2.98		2.98		2.98		2.98

				Transport poste suivant								0.50				0.50				0.50				0.50				0.50				0.50				0.50				0.50				0.50

		4		Marouflage P. Basse						4.20		4.20		4.35		4.35		4.65		4.65		8.00		8.00		6.00		6.00		6.00		6.00		10.49		8.00		7.60		7.60		7.60		7.60		7.60		8.60

				Transport poste suivant								0.30				0.30				0.30				0.30				0.30				0.30				0.30				0.30				0.30		1.00		1.00						1.00				1.00								1.00				1.00

		5		Robot 1						2.88		2.88		3.12		3.12		3.42		3.12		3.42		3.42		3.00		3.00		4.00		4.00		3.42		3.42		3.90		3.90		0.00		4.10

				Transport poste suivant								0.30				0.30				0.30				0.30				0.30				0.30				0.30				0.30				0.30

		6		Robot 2						2.80		2.80		3.08		3.08		3.42		3.42		3.25		3.25		3.00		3.00		4.00		4.00		3.42		3.42		3.65		3.65		0.00		4.10

				Transport poste suivant								0.20				0.20				0.20				0.20				0.20				0.20				0.20				0.20				0.20

		7		Peinture Manu / Finition auto								0.00		3.00		0.00		3.25		3.25		3.25		3.25		3.00		3.00		6.50		6.50		5.22		5.22		4.10		4.10		6.00		5.00		13.00		14.00		17.56		13.00		11.00		11.28		11.28		13.48		13.48		47.47		47.47		48.66		48.66

				Transport poste suivant								0.25				0.25				0.25				0.25				0.25				0.25				0.25				0.25				0.25		1.00		1.00						1.00				1.00				1.00				2.00				2.00

		8		Désolvatation								5.00				5.00				5.00				5.00				5.00				5.00				5.00				5.00				5.00

				Transport poste suivant								0.30				0.30				0.30				0.30				0.30				0.30				0.30				0.30				0.30

		9		Etuve						15.00		10.00		15.00		10.00		15.00		10.00		15.00		10.00		15.00		10.00		15.00		10.00		15.00		10.00		15.00		10.00		15.00		10.00		25.00		25.00		6.16				28.00		28.00		28.00		28.00		28.00		56.00		56.00		56.00		56.00

				Transport poste suivant								0.50				0.50				0.50				0.50				0.50				0.50				0.50				0.50				0.50		1.20		1.20						1.20				1.20				1.20				2.40				2.40

		10		Démarouflage						2.52		2.52		2.30		2.30		2.80		2.80		4.00		4.00		2.30		2.30		3.00		3.00		4.80		3.50		2.80		2.80		2.80		2.80		3.50		3.50						3.50		10.35		10.35						10.35		10.35		11.70		11.70

				Transport poste suivant								0.20				0.20				0.20				0.20				0.20				0.20				0.20				0.20				0.20		0.00		0.00				0.00						0.00				0.00				0.00				0.00

		11		Etiquette						0.85		0.85		0.85		0.85		0.85		0.85		1.00		1.00		0.50		0.50						1.79		1.79		1.70		1.70		1.70		1.70		1.70		1.70						1.00		1.00		1.00

				Châssis-Flag						0.32		0.32		0.89		0.89		0.89		0.89		1.00		1.00		0.32		0.32		0.32		0.32						1.00		1.00		1.00		1.00		1.00		1.00

				Transport poste suivant								0.30				0.30				0.30				0.30				0.30				0.30				0.30				0.30				0.30		0.00		0.00				0.00						0.00				0.00				0.00				0.00

		13		Amiral Après Peinture						2.32		2.32		2.36		2.36		2.73		2.73		2.70		2.70		2.40		2.40		3.00		3.00		3.32		3.32		4.30		4.30		4.30		4.30		4.30		4.30								8.00		8.00						8.00		8.00		8.00		8.00

				Huilage		2.00				+ FR Huilage si concerné																																				+ FR Huilage si concerné																										2.00

				Transport poste suivant		Inclu FR Moteur						0.50				0.50				2.50				2.50				2.50				2.50				2.50				2.50				2.50		Temps inclu FR huilage																										2.00

		14		Décrochage S11						2.12		2.12		2.26		2.26																																						1.31		1.31								1.31				1.31

				Cariste						1.48		2.50		1.69		2.50																																												2.00				2.00				2.00

		17		Décrochage S13														2.86		2.86		2.90		2.90		3.50		3.50		3.50		3.50		2.75		2.75		2.90		2.90		2.90		2.90

				Anneau de levage														0.50		0.50

				Emballage				12.00		+ FR emballage si concerné																																				+ FR emballage si concerné																												15.00

				Transport poste suivant		Inclu FR Moteur				Prise en charge logistique																																				1.00		1.00						1.00				1.00				1.00				1.00				1.00		Inclu FR Moteur

		18		Retouches (auto/manu)																										5.00		5.00						3.00		3.00		3.00		3.00																				5.00		5.00		5.00		5.00

		TOT		TA / Man Time		2.00		12.00		27.99		29.01		31.02		28.83		36.28		36.68		38.47		38.47		31.22		31.22		39.52		39.52		37.21		31.62		39.20		39.20		41.10		40.10		40.10		43.10		17.56		13.00		29.51		74.17		72.86		15.48		13.48		122.41		119.10		131.52		128.21		4.00		15.00

				Ecart 2009/2010						3.5%				-7.6%				1.1%				0.0%				0.0%				0.0%				-17.7%				0.0%				-2.5%								-35.1%						-1.8%				-14.8%				-2.8%				-2.6%

				UO / Cycle Time + main time		2.00		12.00		48.67		53.04		52.22		53.38		58.12		63.57		60.14		65.49		52.22		57.57		62.52		67.87		59.05		58.81		61.75		67.10		56.10		68.65		70.30		73.30		23.72		13.00		62.71		102.17		106.06		43.48		44.68		178.41		182.50		187.52		191.61		4.00		15.00

				Ecart 2009/2010						8.2%				2.2%				8.6%				8.2%				9.3%				7.9%				-0.4%				8.0%				18.3%								-82.5%						3.7%				2.7%				2.2%				2.1%

		Module		Moteur

		5600575873		Penta marin vert base																																																				8188269																8188269

		5600575867		Penta Indus vert base		5188297																												5188297

		5600575867		Penta Indus vert base		8188262																												8188262

		7483028681		Penta SC																																																																4000030				4000031

		7483027122		Penta marin D11																																																																8188299

				3.35

				1.675
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Temps valable pour déchargement SA11 et temps emballage SA13 (1,48 + 0,50 => env 2,00)

Author:
Temps avant table :
Temps après table :

Author:
Temps peintre avant peinture

Author:
Temps peintre avant peinture

Author:
Temps avant table :
Temps après table :

Author:
Transport + palan

Author:
Transport + palan

Author:
Temps peintre après peinture

Author:
Temps peintre après peinture

Author:
Tps : amiral -> huilage -> emballage

Author:
Temps moyen attente opérateur fonction remplissage ligne

Author:
Entrée / sortie SA5

Author:
Temps Amiral SA11 : 0,5
Temps Amiral SA13 : 2
Si un moteur va à SA13 au lieu de SA11, pas d'impact, 1,48 + 0,5 = 1,98 pour 2,00.

Author:
Transport + palan x 2 (2 tours)

Author:
Temps x 2 (2 tours)

Il faut faire le total des 2 tempsNoir TC + vert

Author:
Mouillé/Mouillé 
seul passage dans l'étuve




