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Technical Specification  
 for the Calorimeter Blocking Jacks

(Draft)

Abstract 

This Invitation to Tender concerns the manufacture and supply of 16 units of 300 ton high pressure hydraulic cylinders (blocking jacks) with locking mechanisms.  The blocking jacks will be used to both support and align the barrel and extended barrel detector systems. The blocking jacks will require a locking mechanism so that the load can be supported for long time periods without use of hydraulic pressure.  Materials used in the cylinders must be non-magnetic.  Provisions will also be required to allow for remote locking and unlocking of the blocking jacks as access is limited in some cases.

 The delivery  . 
1 INTRODUCTION

The European Organisation for Nuclear Research (CERN) is an Intergovernmental Organisation with 20 European Member States*.  CERN has its seat in Canton of Geneva (Switzerland) but straddles the Swiss-French border. Its objective is to provide for collaboration among European States in the field of high energy particle physics research and to this end it designs constructs and runs the necessary particle accelerators and the associated experimental areas.

The Large Hadron Collider (LHC) project, a large proton collider and super-conducting accelerator of 27 km of circumference was approved in 1994. The LHC machine will mainly accelerate and collide 7 TeV proton beams. It will be installed in the existing tunnel, about 100 m underground.

Four experiments are planned to use the outcome of the two colliding beams. Two largest experiments – the ATLAS and CMS experiment – are each being constructed by approximately 2000 collaborators in 150 institutes around the world. These detectors are foreseen to begin operation in the year 2007.

ATLAS detector includes a barrel calorimeter and two extended barrel calorimeters which weigh 1600 and 1000 metric tons respectively. The detectors are supported by these blocking jacks except during maintenance periods when they are supported moved using air pads.  The detectors have an estimated lifetime of 20 years.  The detectors also require precise location and alignment with a central beamline.  The blocking jacks will provide the means to make fine adjustment to the horizontal alignment and orientation.  These blocking jacks are the purpose of the invitation to tender.

1.1 Use of Blocking Jacks

During operation of the experiment, the detectors will be placed in “run” position.  In this position, the blocking jacks are used to first align and then support the detector.  By adjusting the blocking jack heights, the detector position in Y and rotations about the X and Z-axis can be adjusted (see figure 2 for axis orientation).  This alignment is expected to locate the detector to within 1mm of the desired position/orientation.  After alignment is complete, the jacks will be locked and hydraulic pressure will be released.  The detector will remain in this position for approximately 8 months of each year.  

During maintenance periods, the detectors are moved out from the run positions to provide access.  During movement, the detectors are supported by airpads and lifted 3 mm so that the blocking jacks are no longer in contact.  After the movement, the detectors are placed in temporary positions again on the blocking jacks.  Depending on the conditions, the blocking jacks may need to be adjusted.  Some of the blocking jacks will not be accessible and will require remote activation of the blocking nuts.  This is described further in section 4.4

.

2 SCOPE Of The Tender

2.1 Scope of supply

The purpose of this Invitation to Tender is to select a Contractor with adequate technology, equipment and capacity to manufacture and supply the following high pressure hydraulic blocking jacks.    As described in the following table, some of the blocking jacks require remote activation devices for the blocking nuts. A total of 16 blocking jacks are required although the actual mix of the two types is not yet determined.  The bidder should provide pricing information as per jack.

Item
Material
Quantity

Spare parts

300 Metric Ton Blocking Jacks
All parts non-magnetic


8-12


· Seals, joints and related components of the hydraulic cylinder, proposed by the Contractor. 



300 Metric Ton Blocking Jacks with remote activation as described in section 4.4
All parts non-magnetic

 
4-8


The Contract shall also include:

· Supply of relevant technical documentation such as:

· Assembly drawings

· Quality control records

· Maintenance instructions including the list of spare parts

· CE certificates

· Testing at factory with appropriate test stand

· Manufacturing, quality check, painting and delivery to CERN

2.2 Items not included in the supply

Ancillaries such as hydraulic station and reservoir, connecting piping, manifolds, valves and fittings are not part of the supply.

3 GENERAL CONDITIONS FOR TENDERING AND CONTRACTING

3.1 Contract execution

3.1.1 Responsibility for Design, Components and Performance

The Contractor shall be responsible for the correct performance of all items supplied, irrespective of whether they have been chosen by the Contractor or suggested by CERN. CERN's approval of the design and components choice does not release the Contractor from his responsibilities in this respect.

3.1.2 Contract Follow-up

3.1.2.1 Contract Engineer

The Contractor shall assign an engineer to be responsible for the Contract and its follow-up including all contacts with CERN throughout the duration of the Contract.

3.1.2.2 Progress Report

The Contractor shall supply, within one month of notification of the Contract, a written programme detailing the manufacturing and testing schedules.  The programme shall take into account all foreseen operations from the placing of the order to the unloading on the CERN Prevessin Site and include preliminary dates for inspections and tests.

The Contractor shall send to CERN every two months a report to explain the status of manufacture and provisional dates for the fabrication and machining of the various components. The Contractor shall notify CERN in the event of schedule deviation of one month or more is anticipated. Any proposed schedule change must be approved in writing by CERN before being effective.

3.1.2.3 Design Approval and fabrication

The assembly drawing shall be submitted by the Contractor for CERN for approval. CERN shall give its approval or refusal, in writing, within two weeks. Component ordering and equipment manufacture shall not start without CERN’s written prior agreement.

3.1.3 Deviations from the Specification

CERN may at any time instruct the Contractor in writing to implement a variation to the Contract including the Technical Specification. The terms and conditions under which such variation shall be implemented shall be mutually agreed upon between CERN and the Contractor it being understood that such terms and conditions shall be reasonable and that notwithstanding any instruction by CERN to implement a variation, the Contractor shall remain fully responsible and liable for the carrying out of his obligations under the Contract.

The Contractor shall not implement a variation to the Contract including the Technical Specification without the prior written approval by CERN, which it can give or withhold at its sole discretion.

3.2 Factory Access

CERN shall have free access during normal working hours to the manufacturing or assembly sites of the Contractor, including any subcontractor's premises, during the Contract period.  The place of manufacture, as stated in the Technical Questionnaire, may only be changed after written approval by CERN. 

CERN will give five working days' notice of any visit.
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Figure 1 Space available for blocking cylinder and required hole pattern
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Figure 2 Available height and required features for blocking jacks

4 technical specifications

4.1 General Description

The blacking jack space envelope and basic features are shown schematically in Figures 1 and 2.  Each blocking jack unit shall provide the following features:

Functional

· Load capacity , 300 metric tons, minimum allowable radial load 15 metric tons. Maximum pressure supply, 700Bar, which corresponds to the 300 metric ton load.

· Blocking jack nut must be able to withstand 510 metric ton accidental load.

· Capable of being inverted mounting from mounting plate at base of cylinder.  Mounting holes required as specified in Fig. 1.  

· Rod end must include swivel mount that provides rotation about x and z axis as shown in figure 2.  

· Rod end swivel mount must include flat mounting surface to allow direct bearing  against rail as shown in Fig. 2.  Contact area must be sufficient so that contact stresses are below 150 MPa. 

· Double acting cylinder is preferred.  If single acting cylinder, spring return must be included to maintain shaft position while detector is elevated during movement.

· Cylinder must have blocking nut to allow relief of pressure from the cylinder while in run position.

· Cylinders to include standard fail-safe safety features to guard against sudden loss of pressure or overpressure

Dimensions

Figures 1 and 2 show the basic space available as well as the stroke requirements.

· Cylinder must fit in the space requirements defined buy figures 1 and 2.

· Minimum required stroke is 70mm.  Cylinder will be nominally extended to an overall working height of 390mm as shown in Fig. 2.  Cylinder must be able to extend and retract a minimum of 35mm from this nominal position. 

· Capable of being inverted mounting from mounting plate at base of cylinder.  Mounting holes required as specified in Fig. 1.  

· Rod end bearing plate and housing mounting plate to have flatness tolerance of +/-0.1mm.

Materials

Materials must be chosen with as low permeability as possible.  In this Technical Specification, this will be referred to as “non-magnetic material”. It’s left to the Bidder to propose a technically acceptable material to be approved in writing by CERN. The basis for the selection will be high strength austenitic stainless steel.  The housing, mounting plate , and swivel mount should protected with an appropriate primer and paint. 

4.2 Environmental Conditions

The blocking jacks shall work in the following environment:

· Radiation: Total integrated dose over 20 years of operation is 2 Gy.

· Magnetic Field: The air-pad units will be located in a magnetic field up to 5000 Gauss on the order of 5-7 months in a year for 20 years.

4.3 Safety

The blocking jacks shall be fabricated in accordance with the following codes:

4.4 Remote activation/deactivation of blocking Nut

Due to space access, 4 of the 16 blocking jacks can cannot be accessed while the detector is in run position.  For this reason, a method of remotely locking and unlocking the blocking nut is required.  This ability to remotely lock and unlock the blocking nut is referred to as "remote activation" throughout this specification.  The bidder should offer either a custom or existing commercial solution to this problem.  This method should be detailed in the proposal and listed as an add-on feature for four of the blocking jacks.  The remote activation can be manual or controlled.  Any device connected to the cylinder must also stay inside the envelope requirements outlined in Section 4.1 and shown in Figs. 1 and 2.  If the activation device is controlled through mechanical linkages, a specific envelope for the linkages to run from the access point to the blocking jacks is shown in Fig. 5.  Note that Fig.5 shows only 1/4 of the full barrel saddles.  By referring to the overall layout in Fig. 3, it can be observed that the remote activation devices will need to be made with two (2) versions in a "left hand" configuration and two (2) versions a "right hand" in a right hand configuration.  This is due to the mirror symmetry of the barrel layout.  Mechanical linkages must not violate the envelopes shown in Figs. 4 and 5.  Linkage components such as bearings to constrain shafts can be mounted to the saddle beam.

If the remote activation device is controlled via some non-mechanical means, such as electro-mechanical, hydraulic, etc. the bidder should notify CERN of the control requirements.  These services may already exist at the blocking jack envelope and electrical control lines will be routed with existing control lines in a dedicated location. 

The blocking jacks used to meet the needs of this section differ from the others only in regard to the means of activating the blocking nut.  The actual blocking jacks should be of the exact same type as the other 12 and must therefore fulfil all of the other requirements of this specification.  It also noted that must also meet all of the requirements outlined in the rest of this document. 
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Figure 3.  Top view layout of the Saddle Beams for the Barrel and two extended barrel detectors with location s of Blocking jacks shown for perspective.  X-guide brackets left out of picture for clarity.  Note that region used in figures 4 and 5 is outlined for proper orientation.
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Figure 4.  Isometric view of 1/2 model of Barrel Saddle beam not including surrounding environment.  Blocking jacks are typical and shown for reference purposes. Area available to mechanical linkage is detailed in Figure 5.  The airpads are removed after installation for the barrel but not for the extended barrel.  Remote access device is needed for four places on the barrel with an option to use them on the Extended Barrel as well.
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Figure 5.  Space available connecting linkage to the remote activated blocking jack if needed. It can be assumed that air, electric, or hydraulic supplies are available in the normal blocking jack window as described in section 4.1. 

5
DOCUMENTATION

5.1 Engineering Drawings

Drawings of the blocking jacks prepared by the Contractor for the execution of the Contract shall be delivered to CERN in electronic format. Drawings shall be delivered as HPGL plot files or as native CAD files. Every drawing shall have a blank area reserved for CERN’s identification. The size of this area is 50mm wide times 25mm high.

5.2 Quality Control Records

All analyses, inspections and specified tests and measurements carried out during all stages of production, from raw material procurement up to delivery, must be recorded in a specific file. This record shall show clearly whether the equipment has passed or failed the inspection and tests.

6 QUALITY

6.1
Quality Assurance Plan

The Contractor must plan, establish, implement and maintain a documented Quality Assurance Plan that conforms fully to the ISO 9001, or equivalent national standard.

6.2
Tolerances and Surface Quality

The general tolerances and surface quality regarding the fabrication shall be according to DIN standards.

7 TESTS

7.1
Tests to be carried out at the Contractor’s Premises

CERN reserves the right to be present, or its representatives, to witness any test carried out at the manufacturer’s or their sub-Contractors’ premises.  The Contractor shall give at least 10 working days notice of the proposed date of any such test.

The Contractor shall be responsible for executing the following tests described in the following.  The Contractor is asked to provide the test apparatus and related material such as hydraulic power units, and necessary instrumentation.

1.
Test cylinders at 125% rated load.  Load to be maintained for 10 hours.  No leaks allowed.

2.
Test safety devices for overpressure and simulated hose breakage or other loss of pressure.

8
DELIVERY

8.1
Provisional Delivery Schedule

Delivery of Blocking Jacks

· Batch 1: 
· Batch 2: 

The detailed planning, referred on section 3.3.2.2 of this Technical Specification, shall be based on these delivery dates. It shall be accepted by CERN with a written agreement.

8.2
Packing and Transport to CERN

The Contractor shall be responsible for packing, which must be designed in such a way that the delicate parts cannot be damaged. Complete casing, although not requested, is highly recommended as to adequately protect delicate parts and/or exposed areas against accidental shocks and/or falling objects.

All necessary indications for storing and rigging must be clearly marked on each transport item.

The Contractor is responsible for the transport of the blocking jack units to CERN, Prevessin Site.

In case damages are detected after transport they must be repaired at the cost of Contractor, and if needed a repair planning must be submitted to CERN for written approval within two weeks.

9
PERSONS TECHNICALLY RESPONSIBLE AT CERN

Name
Tel-Fax
Email

Tommi NYMAN

In case of absence:

Geoffrey TAPPERN


Tel:+41-22-767 6214
Fax:+41-22-767 8350
Tel: :+41-22-767 1277
Fax: :+41-22-767 8350

tommi.nyman@cern.ch

geoffrey.tappern@cern.ch









*	CERN Member States are: Austria, Belgium, Bulgaria, Czech Republic, Denmark, Finland, France, Germany, Greece, Hungary, Italy, The Netherlands, Norway, Poland, Portugal, Slovak Republic, Spain, Sweden, Switzerland and the United Kingdom.





