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2 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.
A cost deployment shall be specified at each operation (education, installation and commissioning etc.) in the final quotation. If there are any requests for assistance from external companies during the installation phase such as lifting help etc Volvo is able to provide this. Requirements of this kind shall be included in the final quotation.
3 Flexibility

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


· HDE 13L Engine 
· HDE 11L Engine
· MDE   7L Engine
· MDE   5L Engine

4 Capacity
· The maximum capacity shall for the scope be 40,000 engines/year in total.
· The working hours is calculated for two shifts, which means 4,324 hours/year. This shall be used as reference for guarantee time.
· All automatic equipment should contain a less than cycle time below, and this time is including:
 
-  Reliability 99%
-  Availability 97%  
· Definition of “Reliability” and “Availability” according to Volvo STD 8000,53:  See Appendix F03
4.1 Cycle times, demand on automatic stations
4.1.1 Painting module (Inc. Paint booth, In/out conveyer and Robot) 
· The cycle time (max) is 5.1 min/engine.
· The robot programs to spray are created by Volvo using the off line programming. Contractor shall specify the time that is available to be used for robot. This shall be done by final quotation.
4.1.2 Other modules (Inc. Conveyers, drying booth, etc.) 
· The cycle time (max) is 6.1 min/engine.
Cycle time calculation for each operation is to be made by supplier.
The Cycle time calculation made by supplier is checked by taking-over-test (Gate T). 
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.
5 Product
5.1 Product drawings

· Product (engine and rack) drawings are to be found in Appendix F04.
5.2 Product weight with Rack
· GH13 Weight Engine


app. 1550 kg
· GH11 Weight Engine 


app. 1400 kg

· GH   7 Weight Engine


app.   900 kg
· GH   5 Weight Engine                        app.    650 kg
6 Process
6.1 Equipment / Process FMEA
6.1.1 Equipment Failure Mode and Effect Analysis

· Supplier will be responsible to supply FMEA (Failure Mode Effect analysis) on the equipment. It shall be include in user guide. 
6.1.2 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. It shall be include in user guide.
6.2 Process sequence
6.2.1 Process flow
· The engine process flow is given in 2 patterns described as diagram below. Some engines go through Hot-test, and the others go directly to Masking from Qepp.
· Engine from Qepp is transported by roller conveyer (FL300mm).
· One buffer station shall be placed between Masking and Painting station for a stable operation process. 
· Engine transportation for Hot-test and from Cooling is used special forklift. According to the forklift specification, top of the roller conveyer height shall be FL 0 mm, and floor plate for forklift wheels shall be equipped on each lifting tables.
· Engine direction to “off-line” shall be Rear side forward.
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7 Transportation

The engines will be delivered and operated on engine racks. Roller conveyer shall be used for whole the transportation.

7.1 Roller conveyer
7.1.1 General specification 
· Roller conveyor (Friction roller type is not allowed)
· Conveyer moving:  Go-Stop

· Roller height: 300mm from floor level
· Endurance weight:  1000 kg / roller
· Stoppers: PLC control by inductive part present sensor’s signal
· Conveyor guide: Welded at roller
· In general shall the roller conveyors be section driven. 
· Image shall be referred “fig.1” below








7.1.2 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.
- Main control board: Available to turn on Auto Start for both “All section” and “Section by section”.

- Sub control board (HMI placed at i.e. Masking station): Available to turn on Auto start for only own section.

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

· Protective guarding shall be included there needed.

· Protective shall be grid type

7.1.4 Part present Sensors
· Inductive part present sensors shall be used.
· Placement of this equipment shall be under/between the rollers.

7.1.5 Adjustment / maintenance of equipment

· The equipment must be adjustable in height in range of minimum +/- 30mm.
· Motors etc. shall be placed for easy maintenance access on the side of the conveyor. 

· The mechanical chains needed shall be maintenance free. No need for lubrication. 
7.2 Transportation from QEPP to Paint
· The engine to paint comes from Qepp by roller conveyer. Paint conveyer shall be connected to it and make it smooth transportation with simple solution, for instance by using only the inductive sensors that is connected to Paint PLC.

· For Qepp conveyer to transport the engine to Paint, Qepp needs to know if transport is ok or not for Paint, Paint conveyer shall have an export relay connection that Qepp is able to receive the signal from the start point of Paint conveyer. 

· The conveyer connecting point shall be referred to layout, Appendix G11.
7.3 Transportation from Paint to Off-line 
· Engine is transported by Ordinary forklift from Paint line.
· For picking up the engine by forklift, one station shall be prepared at the end of roller conveyers. 

· Engine direction to Off-line shall be Rear side forward.   
· Engine pick up point shall be referred to layout, Appendix G11.
7.4 Transportation between Paint and Hot-test 
7.4.1 General specification

· Number of lines: 2 (Take out from Paint and Take in to Paint)

· Lifting table and turntable per line: 1
 * Each lifting table and turntable shall be able to be controlled manually with the
   control box that is placed beside of each equipment.

· Lifting tables adjustment: FL 0-300mm
 * Engine direction on take out lifting table: Fr side forward
 * Engine direction on take in lifting table: Rr side forward
 * Pit construction is only allowed for Lifting tables.
 * Pit construction will be done by Volvo. Contractor shall specify the spec by the
   quotation. 
 * The equipment must be adjustable in height in range of minimum +/- 30mm.
· Engine transportation between Lifting table and Hot-test: Special Forklift
 * See special forklift drawing, Appendix F09
 * See lifting table point (Engine pick up point), Appendix G11

7.4.2 Engine flow control whether Hot-test or Paint


· Some ratios of engine will be transported to Hot-test. For this engine transporting flow whether Hot-test or Paint, the turntable (7.1.1 Process flow         ) turns according to the information at Qepp stations.

· Contractor shall make sure the solution to control the turntable with the condition below;
 - Last station of Qepp is manual station (1 operator exists).
 - Engine flow information (bar-code) is available at Qepp station.
    * i.e. 01:Paint, 02:Hot-test
 - Engine unique number with Bar-code is attached on engine rack
    * Production order ID (DUID) & Serial no
8 Masking 
        Mask the parts of the engine that should not be painted with manual
8.1 General specification
· Number of lines: 1
· Number of stations per line: 2
· Station type: Manual
· Platform shall have safety fence.
· Lifting table per line: 1 (Placed at 2nd masking station)
  * All working and control stations shall follow the STD 8003,1 and 
    Volvo STD 8003,2.  
· Lifting table height range: 0 - 300 mm
· Lifting table shall be able to controlled the button standing beside of the station
· Make a cover plate on roller conveyers to the operators can work in all the areas around the engine.
· Working area (platform) length / width / height: 5400mm / 4200mm / 300mm
· Working area image shall be referred to below, fig2.

8.2 Transportation control
· Each station shall have control button/lamp which contains “Ok to Release button”, “Emergency stop button” and “Reserve transportation lamp”.
· Conveyer shall be controlled that Operator never be caught between the engines in 2 stations.
· All the transportation/lifting controls shall be able to be done also by HMI placed on Masking station.
9 Spray booth
9.1 General specification 

· Transporting: Roller conveyor 
  * Split conveyor for robot accessibility from the bottom of conveyer

· No of station: 1 station

· Engine shall be stopped at fixed position on station for safety and robot spraying accuracy.
· Doorway: Automatic (In/Out)
· Booth pressure: Negative
· 1 Manually operated control panel (HMI) 
· Humidity control: Contractor shall discuss with paint supplier
  * Humidifier and/or Dryer (If required): Contractor’s scope
  * Media hook up (Water, drain, etc.): Out of scope
  * Contractor shall specify the media requirement on quotation.

· Temperature: Contractor shall discuss with paint supplier
  * Air conditioner, AHU and Intake-fan (If required): Out of scope
  * Media hook up: Out of scope
  * Contractor shall specify the media requirement on quotation.

· To reduce air resource consumption for spray booth, recycle air from after the filter shall be considered.

· All the overspray passage and the parts that are attached the overspray shall be Teflon courted.
  * Drain board, duct, conveyer of inside booth, filters, etc.
· No anti-explosion type required for all paint systems in this order.
· Layout of the engine, robot and booth shall be referred to Appendix G11 in order to use exactly same robot program with other Volvo sites.
· Pit for spray booth already exists. See the pit size and layout on Appendix G11, and then if additional construction is required, contractor shall specify it on quotation. This additional Pit construction is out of scope. 
· Ladder for maintenance access to Pit shall be placed
· Place a cover or safety fence in order to prevent the things drop down to the pit. 
9.2 Paint specification 

· Brand: Burcharths Farve- & Lakfabrik A/S
· Model: G6081
· Name: Aqua Air Etlags-Topcoat
· Color: Nissan Black
· Compnent: 1 K primer
· Viscosity: 1700 – 1800 mPas.
· Specific gravity is 1,07 g/ml
· Packing: IBC 1,000L
· Contact:
 - Address: Gl. Donsvej 6, Bramdrupdam 6000 Kolding, Denmark
 - Tel:+45 75568100
 - Phone direct: +4523340809
 - Fax:+45 75569163
 - Contact person: Niels Christensen
 - Email: nc@bfl.dk
· For more details, See paint technical specification, Appendix F05
9.3 Over spray collection 

All over sprayed paint shall be collected by dry filters.  It’s similar to powder paint collection. The target is to create a paint shop with as low waste disposal as possible. 
· Semi-permanent filter shall be preferable.
  * i.e.  Cyclone filter, Sintered metallic filter
· More than 99.5% of overspray/dusts shall be collected by filter.
· Overspray shall be considered as 1 litter per engine which means 50% of sprayed paint is painted on engine surface.
· Regular filter cleaning shall be done by automatic or semi-automatic.
· The minimum time that used for the filter cleaning is only when production is stopped below. With this time, spray booth shall be able to run continuously.
Contractor shall specify this cleaning method on quotation. And if any other cleaning (manual cleaning etc.) is required, it shall also be specified on quotation.

  - 12:30-13:30 (lunch break, day shift)
  - 19:30-20:30 (Shift change)
  -   0:00 - 1:00 (lunch break, night shift)
  -   7:30 - 8:30 (Shift change)
 

· To be able to collect the dried paint from the filter, the required space for a 400-liter standard barrel shall be taken as a reference. The 400-litter barrel is able to be picked by forklift which means the barrel shall be place on floor level. 
  * No of Barrel: 2 for each filter (each 1 is for spear)

· Exhaust filter shall be in scope.

· Exhaust ducting construction (make/close a hole to roof, etc) shall be in scope.
 * The point that is able to make a hole: See below fig. 3 and Appendix G11
 * The ducting layout shall be specified on quotation.
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9.4 Safety 

· Safety protection for the complete machine cell.　
· Guarding and doors shall be included for each robot for the whole safety zone.
· Shall be controlled by sensors for position if Engine is present or not.
9.5 Maintenance

· Available to make access to inspection areas (oil levels etc) without entrance into safety zones as possible.
· A hand held panel for each robot shall be possible to reach the whole safety zone. 
10 Paint robots

10.1 General specification 

· Robots will be supplied by Volvo with the specification below.

  -  Model: ABB IRB4400L
  -  Type: Material handling (Not anti-explosion)
  -  No of robot: 2


· Robot Programming will be created by Volvo with the software below. Contractor shall build up the interface for this software where required.

  -  Siemens Rob-CAD (Off-line programming)
· Robot shall be placed on out of the spray booth, and separated from inside with flexible material such as curtain. This means that the robot never touch the paint inside the spray booth in order to prevent an explosion. 


· Robot shall hold the spray gun. If needed contractor shall create an attachment.
10.2 Program control (Engine identification)
· Paint program shall run following procedure

  1) “Handheld bar-code scanner” placed on second Masking station.

  2) “Paint program code” (bar-code) is attached on each engine.
 
  3) Operator scans “Paint program code” with “Handheld bar-code scanner.

  4) “Paint program code” is indicated where easy to be seen by operator.

  5) Operator pushes “Release Ok” button at Masking station.
       * If paint code is not scanned, the button shall not be activated.

  6) “Paint program code” is sent to Robot via PLC as next engine’s paint program.

  7) The robot starts to run the program

· Paint program code/name that currently robot is working can be seen on HMI.

· Paint program code/name sequence that booked at masking station can be seen on HMI.

· Re-write (change) “Paint program code” shall be possible even if after the “Release Ok” is pushed with manual operation on HMI.

· For non-paint engine, Paint program shall have “Pass order” that is selected by HMI button.

· Shall have a capacity of 50 programs in all the systems
10.3 Safety 

· All robot functions must comply with UD Trucks, Volvo and Japan standards for safety. See Appendix G01
· Contractor shall consider the solution that robot never crash to the engine.
10.4 System structure around robot

· Structure shall follow the image below.

 

11 Paint guns and circulations 

· Colors: 1
  * For the future expansion, it shall also be considered to add the color/paint. 
    This means that for this conversion, any loss work will not needed. 
     (i.e. prepare the paint passage connector in this scope, etc)

· Gun type:  High Pressure
  * For more detailed specification, Contractor shall discuss with paint supplier and
    specify it on quotation. 

· The paint usage should be measured by engine, shift, and paint batch. Automatically stop the paint supply immediately when the usage volume is suddenly decrease or increase in order to prevent spread out the paint due to supply hose broken, for instance. 

· All the paint passage material shall be Stainless steel.

· Paint pressure gauge shall be equipped on the paint passage where good to know.

· Paint shall be controlled as stable conditions (hardness viscosity, etc) in whole the day, seasons in Ageo, Japan.
12 Paint kitchen

Paint kitchen consists of:

· Air controlled room
 * Contractor shall discuss with supplier about air condition, and specify it on quotation.
    Paint kitchen shall have own air conditioner powered by electricity.

 * Room shall have a reserved space and media connections to add one kind of paint for 
    the future expansion.

  * Paint tank shall be able to be replaced by forklift from the forklift passage on the
    layout.

  * Room shall have also an access door for operators. 

  * Paint kitchen shall be layout close to the spray booth as possible. 

· Paint circulation: Closed looped temperature control

· Paint circulation barrel: Will be supplied by Volvo (out of scope)
  * Specification shall be referred to Appendix F09

· Paint supply pump 

· Paint stocks (IBC 1,000L tank)
  * Put on the circulation barrel
13 Flash off 

The engines shall be kept at the station with room temperature.

· Number of stations: 1 
14 Drying booth

The engine that has been painted shall be dried in this booth. 

· Number of stations: 5 

· Drying time: 30 min  

· Type of drying: Dry air 
  * De-humidifier unit is in scope, Munters co. is recommended as the supplier.
  * Volvo supplies the air to dry booth. Contractor shall specify air requirement on
    quotation.

· Work conditions:
 - Engine surface temperature : Room temp
 - Paint layer thickness (at dried): 50 – 100 micron  
 - Painted volume on engine surface (at wet): 1 L

· Booth shall be conditioned as stable as possible in whole a day and seasons.

· Booth shall have a door for maintenance access.

· Exhaust ducting construction (make/close a hole to roof, etc) shall be in scope.
 * The point that is able to make a hole: See Appendix G11
 * The ducting layout shall be specified on quotation.
15 De-masking
Remove the masking, labeling and engine check with manual
· Same specification as “8 Masking”
16 Time schedule

· Time schedule made by Volvo is to be found in Appendix B04. 
· Following schedule is mandatory to keep

 - Gate T (Taking over test) : w48, 2011 
 - Production start: w49, 2011
 - Gate C (Completion): w50, 2011

17 Engineering

17.1 Layout

· Building layout is to be found in Appendix G11.
· Machine layout is to be made by supplier.
· Line layout is to be made by supplier.
· 2D-Layout format shall be .DWG or .DXF.
· 3D-layout shall be included, see TS2010 in Appendix G01.
· 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.
17.2 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.
17.3 Drawings for acceptance, responsibility


· Drawings for acceptance, Volvo need one week 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.

18 Maintenance and Spare / Wear parts
· The contractor shall fill in the Excel “Spare / wear part list” provided by Volvo, see Appendix H02.

· 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 contractor 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.
· The lists shall be sent to Volvo after design but before manufacturing is finished.
19 Volvo Technical standard

· The priority of specifications are as followed:

1.  Japan local standard
2. UD trucks specific demands see Appendix G14.
3. 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.

19.1 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.

19.2 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 PLC.
· All logical interfaces such as HMI’s shall be Siemens
· Must comply with all electrical standards for UD trucks.
19.3 HMI 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 AppendixG04.
· Displayed cycle times.
19.4 Control system and component selection.

· All scales and motor encoders for axis must be absolute.
20 General Technical demands

20.1 Media
· Primary power supply: 400V or 200V, 50Hz, 3phase-3 wiring system 
· Primary air supply: 4.5-5.0 Bar

  * If high pressure is needed, each piece of equipment must raise the pressure
     from central supply.
20.2 Design for Safety stop circuit (E-Stop)

· Safety stop circuit shall be designed with hard-wire connection, not be on PLC programming.  
· Each control board shall have a light and service outlet for maintenance with 100V.
This shall work even if main breaker of the control board is off.

20.3 Language

· All buttons for operators shall be in Japanese. 
  * i.e. Button on control board
· All the buttons on HMI screen shall be in Japanese. And it shall be possible to select in English also.

· The error code from PLC shall be in English. 

· User guide, drawings shall be in Japanese.

20.4 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…


20.5 Machine color
· See Appendix G03.


20.6 Part present sensors

· In general, shall light beam / reflector sensors be avoided.
Inductive sensor shall be used as far as possible. 


20.7 Programming

20.7.1 PLC-programming

· All fault messages should start with error number, e.g. 198- %I1.1.1 Unit 2B coolant water. 

21 Environment

21.1 Noise level

· The noise level’s stated in Volvo Technical specifications TS2010. See AppendixG01.
·  External noise level shall be within 60 dB at the 180m measuring point from source. See AppendixG14
21.2 Media needs
· The machines shall be designed for energy saving.

21.3 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 and at tool change place.

21.4 Leakage

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


21.5 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. 
· Paint is not allowed to cause errors, capacity or quality problems. 
22 Education

22.1 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 should be made and submitted by supplier.
22.2 Demand maintenance mechanical training

· For each machine type
· Duration 3 hours at Volvo facility.

· Knowledge of:

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

· For each machine type

· Duration 1 day at your work
· Knowledge of:

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

23 Pre-acceptance test (Gate P) 
Pre-acceptance test is to be performed only for Spray booth module at contractor’s site.

The condition will be;

· Equipments shall be prepared:

· Spray booth (Inc. conveyer)
· Filters
· Robots
· Paint guns
· Temporally paint feeding system for gun
· etc.
· What to be tested: Overspray filtering functionality

· Robot sprays the paint with temporally program for 8 consecutive hours.
· Middle and after this testing, filtering functionality is checked
· For more detail conditions, will be discussed
24 Taking over test (Gate T)
Taking over test shall be carried out on complete paint system.

Before the taking over test can start, the supplier has to approve the quality, reliability, availability, cycle time and functional test. Document “Confirm Taking over test” shall be used for the supplier’s approval is to be found in Appendix F02.

The supplier has to prepare all tests and checks Volvo want to do.
24.1 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. See Appendix F03
24.2 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”.
24.3 Cold-start
· The machine shall be turned on, after maximum 2 minutes and no faults shall one engine be cycled through each operation.
24.4 Function test

· See Appendix F02.
24.5 Protocol
· Volvo will use the protocol “Acceptance Record” for the approval of the equipment. Note, also the documentation shall be available for inspection.
· The protocol is to be found in Appendix F02 & F10.

25 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.
25.1 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. This is also valid if the Purchaser’s personnel are requested to support the Contractor’s personnel during installation according to Appendix H01.
Contractor shall fill out an hourly amount of “WARRANTY REPAIR WORK AND OTHER SERVICES” on Appendix H01 before sign the contract of this purchasing. 
25.2 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 08:30 a.m. – 5:30 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, 8:00a.m. – 7:30 p.m. in Japanese time.

· 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. 

25.3 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.

25.4 Time for appearance and failure notice:
If the Contractor cannot be at Purchaser’s site within the number of agreed hours 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 as well.
26 Secrecy
All documentation according to this request is confidential and shall be handled accordingly.[image: image2.png]
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