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Dans les encadrés jaunes, (qui ne s'impriment pas), vous trouvez des informations utiles pour l'établissement du cahier des charges. 
Outre toute la partie technique (chap 1) qui est à adapter à vos besoins, les textes en violet sont à mettre à jour en fonction de l'achat envisagé


La ligne ci-dessous ne concerne que les appels d'offres publics, le No est fixé lors de la publication dans la Feuille officielle suisse du commerce(SIMAP)
 Requirements related to call for public bids No 1604-11588
		
Entête du cahier des charges
High Speed Friction Apparatus
Professor VIOLAY
EPF domain – Laboratory for Experimental Rock Mechanics (LEMR)
CH - 1015 LAUSANNE





Introduction 

Ne PAS MODIFIER les lignes de cette introduction


The EPFL  intends to acquire the equipment mentioned in the present document ("Cahier des Charges") in accordance with the conditions of the Swiss law regarding public bidding ("Loi suisse sur les marchés publics (LMP)"). 

In order to guarantee fairness towards all providers, only documents submitted after the publication date of the call for bids will be considered for evaluation. 
Companies submitting bids are therefore asked to furnish a complete package that responds to all the points given below in the list of technical requirements. 
The public bidding procedure will be accomplished on the basis of bids and all other documents submitted by the deadline indicated in the public announcement, possibly after negotiations.

The choice of provider will be based on the evaluation of routinely applied criteria. Among systems with comparable initial specifications, the equipment chosen will be the one judged to have the best design.  
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1. Technical Information

1.1. Objective

Il sert aussi à lier le fournisseur aux conditions générales d'achat du CEPF  § 11.1 et 19.1.
Les indications de ce paragraphe devront donc être suffisantes pour éviter que vous ne soyez submergés par des demandes inopportunes.
Indiquer clairement si des variantes sont admises et avec quel degré de liberté. Ces variantes peuvent être précisées dans le chapitre 1.2.

The ETH domain intends to acquire, before the end of 2016, a high speed friction apparatus for its lab of LEMR of the Faculty ENAC_EPFL and in collaboration with the SED and SGT Group (ETH Zurich).
The equipment will be dedicated to state-of-the-art research in rock mechanics.
With regards to the needs of the ETH domain and the specific scientific goals of its Laboratory LEMR, emphasis will be placed on the following research areas:

1. Frictional properties of cohesive and non-cohesive rocks at high speed (slip rate up to 0.1 m/s, ideally 1 m/s)
2. Frictional properties at high temperature and pressure (up to 120C and 100 MPa)
3. Influence of the fluid on friction.
4. Permeability and porosity variations during deformation
5. Elastic properties variation and acoustic emission during deformation 


Providers can obtain general information on the laboratories involved in this research from the internet address http://lemr.epfl.ch


French translation

Les EPFs entendent acquérir d'ici à fin de 2016, un appareil de  friction haute vitesse pour son laboratoire expérimental de mécanique des roches (LEMR) de la Faculté ENAC_EPFL en collaboration avec les laboratoires SED et SGT de l’ETH Zurich. 
Cet équipement est dédié aux besoins d'équipes engagées dans des activités de recherche de pointe en mécanique des roches.
Les fournisseurs peuvent obtenir une information générale sur les travaux de recherche du laboratoire concerné par internet à l'adresse http://lemr.epfl.ch
[bookmark: _Hlt452267516]En regard des besoins et objectifs particuliers de son laboratoire LEMR, l'accent sera mis sur les domaines suivants:

1. Propriétés de friction des roches cohésives et non cohésives à haute vitesse de glissement  (vitesse de glissement jusqu’à 0.1 m/s, idéalement 1m/s).
2. Propriétés de friction des roches cohésives et non cohésives à haute température and pression (température jusqu’à 120C et pression jusqu’à 100 MPa).
3. Rôle du fluide sur la friction.
4. Variations de la perméabilité et de la porosité au cours de la déformation.
5. Variations des propriétés élastiques, émission acoustiques au cours de la déformation.


German Translation

Die ETH domain plant, ein “High speed friction apparatus” für ihr Labor (LEMR) der Fakultät ENAC_EPFL in Zusammenarbeit mit den Laboren des SED und SGT der ETH Zürich.
Diese Anlage wird der wissenschaftlichen Spitzenforschung im Gebiet der Gesteinsmechanik gewidmet sein.
Unter Berücksichtigung der Bedürfnisse der ETH Domäne und der spezifischen wissenschaftlichen Zielen ihrer Laboratorien, wird der Akzent auf die folgenden Forschungsgebiete gesetzt:

1. Reibungseigenschaften von kohäsivem und nicht kohäsivem Gestein bei hohen Scher- oder Gleitgeschwindigkeiten (Geschwindigkeit von Abgleiten bis zu 0.1 m/s -1m/s).
2. Reibungseigenschaften von kohäsivem und nicht kohäsivem Gestein bei hohen Temperaturen und Drucken (Temperatur bis zu 120C und Druck bis zu 100 MPa).
3. Einfluss der Flüssigkeit auf die Reibung.
4. Variationen der Durchlässigkeit und der Porosität während der Verformung.
5. Variationen der elastischen Eigenschaften und Akustische Emission  während der Verformung.

Anbieter können auf der folgenden Webseite Informationen zu den involvierten Laboren finden: http://lemr.epfl.ch


1.2. 
Basic characteristics and limiting conditions 

Les points 1.2.1 à 1.2.n décrivent les caractéristiques générales de l'équipement, les limites techniques requises et insistent sur le fait qu'il faille considérer la liste comme un tout indissociable (Dans chaque rubrique, lister les points par d'ordre d'importance s'il y a lieu). 
Attention :	►	ne pas se laisser techniquement enfermer par les critères décrits
	►	Indiquer clairement si des variantes sont admises ou souhaitées.

Taken together, the following characteristics define the profile and the foreseen limits of use of the desired equipment.


	1.1
	Samples

	1.1.1
	Sample type: cohesive and non cohesive rocks

	1.1.2
	Sample shape: TBD 

	1.1.3
	Contact area >  400 mm^2 

	1.1.4
	Variable sample size 

	1.1.5
	Sample preservation after the experiment

	1.1.6
	User-friendly sample installation 

	
	

	1.2
	Confining pressure system

	1.2.1
	Pc range: 0 -≥100 MPa

	1.2.2
	Pconf measurement resolution: ≤ 1 MPa

	1.2.3
	Pconf control:  ≤ 1 % of set point

	
	

	1.3
	Temperature system

	1.3.1
	Temperature range : 0 - ≥ 120°C 

	1.3.2
	Temperature gradient on sample: <3°C

	1.3.3
	Temperature measurement resolution: <1°C

	1.3.4
	Temperature measurement on 1) slip surface, 2) confining medium

	1.3.5
	Temperature control: ≤ 1 % of set point

	1.3.6
	Dynamic control (possibility to adjust the heating and cooling ramp) 

	1.3.7
	Jacketing system: 0 - ≥ 120°C

	1.3.8
	Jacket should hold temperature ≥ 120°C (due to shear heating)

	
	

	1.4
	Pore fluid system

	1.4.1
	Pf range: 0 - 100 MPa

	1.4.2
	Possibility to measure permeability before, during and after deformation (steady state flow, transient method and harmonic method)

	1.4.3
	Dynamic control of the pump(s) (constant pressure, constant flow, position)

	1.4.4
	Pressure measurement resolution: ≤ 1 MPa

	1.4.5
	Control (pressure, flow rate, displacement, position, etc...): ≤ 1% of set point

	1.4.6
	Possibility to use corrosive fluids (E.g.: NaCl Brine, CO2)

	1.4.7
	Pump(s) volume: ideally  ≥ 20000 mm^3

	1.4.8
	Flow range: ideally ≤1 - ≥ 60000 mm^3/min

	1.4.9
	Pump(s) volume resolution: ≤ 1% of set point

	1.4.10
	Piston displacement: 0 - ideally ≥ 100 mm

	
	

	1.5.
	Axial Force

	1.5.1
	Effective normal stress (σn+Pc-Pp)  : 0 - ≥ 200 MPa

	1.5.2
	Force measurement resolution: ≤ 1 MPa

	1.5.3
	Control force  ≤ 1% of set point

	
	

	1.6.
	Shear force (or torque)

	1.6.1
	Shear stress : 0 - ≥ 250 MPa ( friction coef max> 2,5)

	1.6.2
	Shear stress measurement resolution: ≤ 0.1 MPa (measurement as close as possible to slip surface)

	1.6.3
	Control force  ≤ 1% of set point (as close as possible to the sample)

	
	

	1.7.
	Shortening (axial displacement)

	1.7.1
	Shortening: 0-20 mm ( measurement as close as possible to the slip surface)

	1.7.2
	Shortening resolution: ≤ 0.01 µm

	1.7.3
	Pressure compensation during shortening

	
	

	1.8.
	Shear displacement 

	1.8.1
	Displacement: 0 - > 2 cm

	1.8.2
	Resolution: ≤ 0.01 µm

	1.8.3
	Pressure compensation during shear displacement

	
	

	1.9.
	Slip rate

	1.9.1
	Slip rate: 0.1 μm/s- > 0.1 m/s (ideally ~ 1m/s)

	1.9.2
	Slip Rate measurement resolution < 0.01 μm/s

	1.9.3
	Control slip rate  ≤ 1% of set point

	1.9.4
	Dynamic control of the slip rate (step, ramp, programmable function)

	1.9.5
	Slip rate variation during experiment > 0.01 m/s

	1.9.6
	Jacketing system: 0.1 μm/s- 0.1 m/s  (ideally ~1m/s)

	1.9.7
	Possibility to run: control velocity test, control shear force/stress test, control loading test, control position test

	
	

	1.10.
	Slip acceleration and deceleration

	1.10.1
	Slip acceleration and deceleration: 0 - ≥ 10 m/s^2

	1.10.2
	Slip acceleration measurement resolution ≤ 0.1 mm/s^2

	1.10.3
	Dynamic control of the acceleration and deceleration (ramp, programmable function)

	1.10.4
	Slip acceleration  and deceleration: control  ≤ 1% of set point

	
	

	1.11.
	Machine stiffness: 

	1.11.1
	Machine stiffness > 8000 KN/mm (ideally higher)

	1.11.2
	Option: Variable stiffness

	1.11.3
	Limited vibrations

	
	

	1.12.
	Acoustic emission registration during experiments (optional)

	1.12.1
	Active and passive P and S wave sensors 

	1.12.2
	≥ 6 sensors

	1.12.3
	Resonant frequency  ~ 1MHz

	1.12.4
	High frequency acquisition system ≥ 10 MHz (triggered and continuous mode)

	
	

	1.13.
	Electronic signal feedthroughs

	1.13.1
	≥ 6 axial

	1.13.2
	≥ 6 coaxial

	1.13.3
	Independent ground

	
	

	1.14.
	Control and acquisition system

	1.14.1
	Servo-controlled axial deformation system

	1.14.2
	Servo-controlled pore fluid system

	1.14.3
	Servo-controlled velocity system 

	1.14.4
	Servo-controlled shear force system

	1.14.5
	Close loop control (PID control) 

	1.14.6
	Possibility to run: control velocity test, control shear force/stress test, control loading test, control position test

	1.14.7
	Real time motor communication

	1.14.8
	Digital communication (if possible)

	1.14.9
	Real time data visualization

	1.14.10
	Recording (sampling) rate: ideally 1Hz -1 MHZ

	1.14.11
	Data acquisition format: ideally binary data

	1.14.12
	Data acquisition: all parameters

	1.14.13
	User-friendly software

	1.14.14
	Automatic data acquisition system

	1.14.15
	Off line processing

	1.14.16
	Possibility of further implementation

	1.14.17
	independent grounding from the motor and sensor

	
	

	1.15.
	Exploitation and maintenance

	1.15.1
	User-friendly 

	1.15.2
	Ease of maintenance

	1.15.3
	Possibility of further implementation ( different sample size)

	1.15.4
	Equipment overall dimensions: ≤ 3x4x4 m3

	1.15.5
	Equipment weight: ≤ 4000Kg





The supplier is requested to send back the here enclosed (see paragraph 5.1) spreadsheet fully filled-in, by supplying all useful information that specify its equipment according to the above specifications.

2. 
 Contractual, administrative, and financial requirements

Les points 2.1 à 2.n décrivent les conditions générales d'achat auxquelles les offres doivent être soumises, la composition du prix, les conditions d'acceptation et de garantie du matériel. 

2.1. General conditions

2.1.1. The quote will conform to the general terms and conditions for purchases of goods and services applicable to the Swiss Federal Institutes of Technology (CG du domaine des EPF) dated January 1, 1998, amended April 16, 2013.
2.1.2. In case of late delivery, compensation for any effective financial loss or for any induced damages may be claimed.
2.1.3. The tender must explicitly confirm the acceptance of the general terms and conditions mentioned here above under the §2.1.1.


2.2. Price (cf. on point 8.3 of the "CG du domaine des EPF")
Attention,  ne pas oublier de mettre l'acronyme correct du laboratoire.

The quote is to be made (according to ICC Incoterms 2010) either DDP EPFL-LEMR, or for foreign suppliers DAP EPFL-LEMR, with installation, startup and user training included.
The quote will mention separately (any taxes and duties excluded) :
· the cost of installation,
· the cost of commissioning (setting to work, including acceptance tests),
· the cost of user training,
· the cost of packing and shipping, including loading and unloading and placement in the laboratory of the LEMR 


2.3. Conditions of payment (cf. on points 8.4 et 8.5 of the "CG du domaine des EPF")

2.3.1. Payment of the total amount of the order 30 days after the date of the signature of the acceptance protocol.
2.3.2. For purchase orders above CHF 100’000.-, an advance payment can be agreed on, but it must entirely (including any possible tax) be covered by a "bank guarantee".
2.3.3. A "bank guarantee" (performance bond) of 10% of the amount of the order, valid one year from the date of the signature of the acceptance protocol may be requested.

These conditions are negotiable.


2.4. Conditions of acceptance of the equipment

2.4.1. The technical specifications mentioned in the chapter 1.2 define the frame of the acceptance protocol on which the acceptance of the product will be based.
2.4.2. If the supplier wants to expand or modify one of the points of the chapter 1.2, he will have to mention it in his offer. This point will be automatically an integral part of the acceptance protocol.
2.4.3. The protocol must be signed by both parties at the end of the installation and startup tests, certifying that the equipment is accepted.
2.4.4. The date of the signature of the acceptance protocol sets the date of the beginning of warranty period.


2.5. Technical information to be submitted

Quote shall include all relevant technical information about site preparation and about proper working environment for the equipment. In particular, following information shall be explicitly provided:

2.5.1. Equipment overall dimensions (in “millimeters”) and necessary free operating space around equipment.
2.5.2. Equipment weight (in “kilograms”) and pressure load on each contact point with floor.
2.5.3. Power of electrical outlet (connection type, electrical network stability).
2.5.4. Caloric output (need for ventilation or air-conditioning).
2.5.5. The usual declarations of conformity for electromagnetic compatibility and security (regulations references 2006/95/EC, 2006/42/EC, 2004/108/EC or equivalent).
2.5.6. Specifically needed safety measures (explosion-safe power supply/outlets, gas/water supply, armored casing, vibrations, other protective or safety system).

Failure to provide such information may lead the supplier to be held liable for additional costs incurred for installation of the equipment, particularly for costs induced by modifications to the building or its infrastructures, unless the supplier is able to bring proof that the lack of relevant information may not be imputed to the supplier.


2.6. Warranty, maintenance, service

2.6.1. The warranty must conform to point 11 of the general conditions for purchases of the Swiss Federal Institutes of Technology (i.e minimum of 24 months from the date of acceptance point 11.5 of the "CG du domaine des EPF").
	At the end of this warranty, we reserve the right to repeat all or part of the acceptance tests.
2.6.2. A warranty extension up to three supplementary years has to be mentioned on the quotation.
2.6.3. A quote for a maintenance contract will be included in this offer.
2.6.4. The quotation must declare a guarantee that servicing (parts and labour) will be possible for a period of five years after the date of acceptance, with the same conditions as those given under points 2.6.5 regarding both spare parts and labour.
2.6.5. The quote will include information on the annual cost of operation (that is the hourly price of the interventions, the price of consumable parts, power consumption, and cost of maintenance, etc.).
2.6.6. In case of major technical developments occurring between the offer 	date and delivery of the offered item, the supplier engages to inform the client without delay and to accept modification of the order in consequence, and to the same conditions to those governing the order.


2.7. Inquiries

Any inquiry must be submitted by e-mail

Ecole Polytechnique Fédérale de Lausanne
Laboratory for experimental rock mechanics (LEMR)
Bâtiment GC - Station 18
CH - 1015 Lausanne  (Switzerland)

Professeur Violay
E-Mail  :  marie.violay@epfl.ch


2.8. Address to which to send offers
Attention Pour les appels d'offres publics (montant du contrat > CHF 230'000.-), utiliser exclusivement l'adresse ci-dessous.
Ne pas communiquer de cahier des charges ni entamer de procédure d'appel d'offres sans avoir pris contact au préalable avec M. J. Butty et pris connaissance exacte des règles régissant les appels d'offres publics.

Ecole Polytechnique Fédérale de Lausanne
Vice-présidence pour les affaires académiques
A l'attention de Monsieur Jérôme Butty, DAR-REO
BI A2 453 (Bâtiment BI), Station 7 
CH - 1015 Lausanne (Switzerland)

Please indicate "APPEL D'OFFRES PUBLIC No 1604-11588" on the envelope

Until the deadline for submission of the bids, published on the webserver http://www.simap.ch, the quote and all correspondence must comply with the instructions above, otherwise it could not be taken into consideration.


2.9. Deadline
Attention Pour les appels d'offres publics (montant du contrat > CHF 230'000.-), utiliser la forme suivante :

Please consider the deadline published on the webserver http://www.simap.ch.


3. 
Public bidding procedure

Les points 3.1 à 3.n décrivent les conditions d'adjudication de l'équipement. Elles font l'objet d'un protocole écrit dont le canevas se trouve à l'adresse suivante : http://darwww.epfl.ch/achats.
Il est impératif de remplir ce protocole de suivi de procédure et d'adjudicaiton pour les appels d'offres publics.
Pour les appels d'offres dont le montant du contrat est inférieur à CHF 230'000.- le suivi de la procédure peut être simplifié, mais il est indispensable de pouvoir présenter le tableau comparatif des diverses offres reçues. 
Pour les acquisitions dont la valeur atteint le seuil de CHF 50'000.-, la LMP oblige l'acheteur à disposer de 3 offres au minimum. Des exceptions sont tolérées. Dans ce cas, prendre contact avant décision avec M. J. Butty.

The public bidding procedure will be accomplished on the basis of all the documents submitted by the deadline indicated in the public call for bids, possibly after negotiations.
In order to guarantee fairness towards all providers, only documents submitted after the publication date of the call for bids will be considered.
The companies submitting bids are therefore asked to furnish a complete package that responds to all the points presented in the furnished list of requirements.



3.1. Qualification criteria (Critères d'aptitude) 
Adaptez cette liste à vos besoins, ne mettez que les critères indispensables.
3.1.1. The bidder shall demonstrate the successful installation of comparable systems (size, complexity, modularity etc.) in top-level research laboratories.
3.1.2. The bidder shall demonstrate the capability to maintain and repair the delivered product.
3.1.3. The bidder shall demonstrate the capability to offer a repair service during 5 days per week and 8 hours per day (between 8h00 and 18h00 CET).
3.1.4. The bidder shall demonstrate the capability to assure an intervention within 72 hours after the call.
3.1.5. The bidder shall demonstrate the capability to provide efficient trouble shooting service by phone or by any other electronics system.
3.1.6. The bidder must have maintenance and repair service in Europe.



3.2. Criteria for awarding the contract

(By order of importance)
In the competitive analyses mentioned below, each answer will be evaluated by means of the following scale of points:
4: excellent (leaves the tenders definitely at the head)
3: satisfying
2: indifferent (no significant difference between the tenders)
1: insufficient
0: does not correspond to the criterion fixed in the present document
Ne pas modifier les deux premiers points.
Pour le troisième point, vous pouvez modifier la liste, mais ne mentionnez, par ordre d'importance, que des contraintes indispensables et vérifiables.

3.2.1. Technical Evaluation
For the purpose of determining the adequacy of the quote to our needs. (A comparative table combining the characteristics and technical specifications mentioned in point 1 of this present list of requirements will be established on the basis of the documents received as part of the bids.)
3.2.2. Financial Evaluation
(A comparative table combining the financial information according to point 2 of the present list of requirements will be established on the basis of the documents received as part of the bids.)
3.2.3. General Evaluation
(A comparative table combining the information below will be established on the basis of the documents received as part of the bids.)
3.2.3.1. Qualification criteria
3.2.3.2. If pertinent, a report of visits by the collaborators of the LEMR, for the purpose of demonstrations and performance tests done at their request.
3.2.3.3. Complementarity and compatibility of the proposed equipment with the existing infrastructure of the EPFL.
3.2.3.4. Quality of ergonomic.
3.2.3.5. List of comparable systems already installed (reference list).
3.2.3.6. Duration of the warranty on replacement parts.
3.2.3.7. Duration of factory warranty.
3.2.3.8. Quality of previous dealings (if pertinent).
3.2.3.9. Quality of the proposed after-sale service.
3.2.3.10. Delivery lead-time.


3.3. Negotiations

Negotiations could be foreseen conforming to article 20, line1, letter of the law on public markets (LMP). The EPFL reserves the right to choose, on the basis of the criteria of public bids, the providers with which it expects to negotiate, conforming to article 26 of the ordinance on public markets (OMP).



4. Additional conditions
Mentionner dans ce paragraphe tout complément d'information ou contrainte complémentaire que vous jugerez indispensable.
A titre d'exemple le point 4.1 suppose que vous désirez tester un équipement. Fixer un délai pour pouvoir réaliser ces test vous évite de perdre du temps.

4.1. If necessary, we reserve the right to test samples on a site defined by the tenderer within approximately 40 days of the offer deadline. The tenderers should show in their offers a proposal for at least two dates which would be suitable for them.



5. Enclosures
Le point 5.1 est impératif. Vous pouvez disposer de versions pdf en 3 langues des conditions générales d'achat à l'adresse http://darwww.epfl.ch/achats.

5.1. Table with required technical characteristics to be filled-in and returned with the offer as an electronic file, either MS Excel or CSV formatted text file.
5.2. General conditions for purchases of goods and services (http://dabs.epfl.ch/page-85093-en.html) applicable to the Swiss Federal Institutes of Technology (CG du domaine des EPF) dated January 1, 1998 (amended April 16, 2013). 



Lausanne, 12/01/2016


[bookmark: OLE_LINK1]For the LEMR (EPFL):		Prof. VIOLAY
(Laboratory for Experimental Rock Mechanics)  
                                                                                                       [image: C:\Users\violay\Documents\perso\signature.jpg]

Seulement si nécessaire, signature des autres laboratoires participant a l'achat 

For the SGT (ETH): 	 	 Prof. BURG
(Structural Geology and Tectonics Group)

[bookmark: _GoBack][image: ]


Signature de la faculté, seulement si nécessaire

For the SED (ETH):
(Schweizerischer Erdbebendienst)
[image: Description: sig2]		 Prof. WIEMER
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