ANNEX I

Work Plan 

I. Summary Project  Information #2731

1. Project Title

Assembly of precisions carrier (spines) for the ATLAS silicon detector modules
2. Project Manager

	Name:
	Kholodenko Anatoli G.

	Title:
	Candidate of science
	Position:
	Senior physicist

	Street address:
	1, Pobeda 

	City:
	PROTVINO
	Region:
	Moscow

	ZIP:
	142 281
	Country:
	Russia

	Tel.:
	007-0967-747823, ZIP from Moscow –(27)
	Fax:
	0967 –742824

	E-mail:
	holodenko@mx.ihep.su, holodenko@doctor.ihep.su 


3. Participating Institutions

3.1. Leading Institution

	Short reference:
	IHEP

	Full name:
	STATE RESEARCH CENTER OF RUSSIA-INSTITUTE FOR HIGH ENERGY  PHYSICS (IHEP)

	Street address:
	1, Pobeda 

	City:
	PROTVINO
	Region:
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	ZIP:
	142281
	Country:
	Russia

	Name of Signature Authority:
	Tyurin Nikolai  E.

	Title:
	Doctor of science
	Position:
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	Tel.:
	(0967)- 713442 zip from Moscow –(27)
	Fax:
	(0967)-742824

	E-mail:
	 tyurin@mx.ihep.su

	Governmental Agency:
	Ministry of Atomic Energy of Russian Federation


3.2. Other Participating Institutions

Participant Institution 1

	Short reference:
	NIIGraphite

	Full name:
	Research Institute of Carbon Base Materials (NIIGraphite)

	Street address:
	2, Electrodnaja St. 

	City:
	MOSCOW
	Region:
	

	ZIP:
	111141
	Country:
	Russia

	Name of Signature Authority:
	Kostikov Valeri I.

	Title:
	
	Position:
	Director

	Tel.:
	(095)176 30 61
	Fax:
	(095)176 30 61

	E-mail:
	inna.grigorieva@g23.relcom.ru

	Governmental Agency:
	Ministry of Industry, Science and Technology of Russian Federation

	Sub-manager:
	Grigorieva Inna G.

	Title:
	Candidate of science
	Position:
	Chief of Laboratory

	Tel.:
	(095)176 30 61
	Fax:
	(095)176 30 61

	E-mail:
	inna.grigorieva@g23.relcom.ru


Participant Institution 2

	Short reference:
	NIITAP

	Full name:
	Scientific Research Institute of Technology and Automation for Industry NIITAP

	Street address:
	1st May,1

	City:
	Zelenograd
	Region:
	Moscow

	ZIP:
	103681
	Country:
	Russia

	Name of Signature Authority:
	Khokhlov Michail V.

	Title:
	Candidate of science
	Position:
	Director

	Tel.:
	095 5330404
	Fax:
	095-5330404

	E-mail:
	

	Governmental Agency:
	RUSSIAN CONTROL SYSTEMS AGENCY

	Sub-manager:
	Pilavova Larisa V.

	Title:
	Candidate of science
	Position:
	Chief of department

	Tel.:
	095 5330844
	Fax:
	095-5330404

	E-mail:
	larisa@ccs.ru


4. Collaborators/Partners

4.1. Collaborators

4.2. Partners

	Institution:
	European Organization for Particle Physics (CERN)

	Street address:
	1211 Geneva 23, Switzerland

	City:
	Geneva
	Region/State:
	Geneva-23

	ZIP:
	CH-1211
	Country:
	Switzerland

	Signature Authority:
	Roger Cashmore

	Title:
	
	Position:
	Director of Research

	Tel.:
	41-22-7673838
	Fax:
	

	E-mail:
	Roger.Cashmore@cern.ch

	Project Coordinator:
	Nicolas Koulberg

	Title:
	
	Position:
	link person ISTC-CERN

	Tel.:
	41-22-7677320
	Fax:
	41-22-7677320

	E-mail:
	Nicolas.Koulberg@cern.ch

	Project  Sub-Manager:
	Hans-Günther Moser

	Title:
	
	Position:
	

	Tel.:
	41-22-7671472
	Fax:
	41-22-7677320

	  E-mail:                       
	Hans-Gunther.Moser@cern.ch


5. Project Duration

24 months

6. Project Location and Equipment

	Institution
	Location, Facilities and Equipment

	IHEP
	IHEP, bld VP-1, r 315,307,308,304,305

1. Facilities for the measurement of the thermal and mechanical properties of the spine components

2. Equipment for input quality control of the spine components.

3. Special jigs for the spine assembly
4. Equipment for output quality control of the spines and control of database of the assembled spines.

	NIIGraphite
	 NIIGraphite, bld KEC NIIGraphite r.108 :

1. Equipment and special oven for annealing carbon-based materials under pressure.

2. Facilities to cleave and cut TPG plates.

	NIITAP
	 NIITAP, bld “ANGSTREM” “A” r.102, NIITM r.321-322 

        1. Equipment for laser cutting of AlN and Al2 O3 .

        2. Equipment for laser cutting of TPG.

        3. Facilities for grinding of TPG.

        4. Installation of facilities for grinding.

 5.Equipment for metalization.

 6.Facilities for coating of TPG with  Parylene.

 7.Equipment for opening windows in the Parylene coating.

 8.Facilities for production of masks and stencils.




II. Specific Information

1. Introduction and Overview

The project is part of the ATLAS project. ATLAS is one of the two large general purpose detectors to be installed at the Large Hadron Collider (LHC) at CERN. The layout of the ATLAS is shown in Fig.1. One of the subsystems of the ATLAS detector is the Central Tracker. The Central Tracker is segmented into four subsystems. Three of them use semiconductor detectors like the Forward SCT (Semiconductor Tracker), Barrel SCT and the Pixel Detector. The forth one is the Transition Radiation Tracker (TRT). The central part of the setup and Central Tracker detectors are shown in Fig.2. The silicon strip detectors of the Central Tracker are assembled on modules. 
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Fig.1. A Toroidal LHC Apparatus (ATLAS)
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Fig.2. The Central Tracker of ATLAS

The SCT itself has a barrel part for central rapitities (<1) and a forward part for rapitities up to 2.5. The barrel SCT has four layers of detector modules arranged on cylinders around the beam direction (radii between 300 mm and 514 mm). In the forward SCT the detectors are arranged on two times nine disks perpendicular to the beam. Up to three rows of modules cover these discs. Because of the radial arrangement the forward modules are quite different from the barrel modules. Depending on the radius of their position, three different types of forward modules are used, OUTER, MIDDLE and INNER, made with five different detector types. The strip pitch varies between 53 micron and 94 micron.  The total number of the modules in the Forward SCT is 1974. The structure of the module is shown in Fig.3. Two wedge shaped detectors are connected to define one detector plane. One plane has the strips oriented exactly radialy, while in a second plane they are rotated by 40 mrad. A double-sided hybrid holds the electronics and is attached to the end of the module.
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Fig. 3.  Exploded view of module components with the spine, as central mechanical structure.

The spine is the central element, sandwiched between the silicon detectors wafers on each of its sides. To minimize the overall material within a module the spine must have the lowest possible mass, be mechanically rigid, consist of material with low number of Z  (be radiation transparent) and provide the interface for the module cooling contacts.
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Fig.4. The spine, providing mechanical support of the detector modules

 Intrinsically the spine must be highly efficient in its thermal transfer capabilities in order to transmit injected heat from both the attached ASIC­hybrid structure and, after some years of running, the leakage currents of the silicon detectors that will arise from radiation damage. The ability to achieve the latter requirement is known as the safety against thermal runaway, as such leakage currents double every 7oC increase in silicon temperature and hence are a potential source of uncontrolled temperature rise. The thermal performance was studied and optimiuzed using FEA simulations  described in ATL­IS­EN­0007 and these are compared with experimental data given in ATL­IS­TR­0002. The low mass has been achieved by designing a minimal volume spine, constructed from customized graphite sheets of very high thermal conductivity. The spine substrate is thermal pyrolytic graphite and is referred to as TPG, to which are attached AlN ceramic parts. The TPG is an anisotropic material having both mechanical and thermal properties that are basically constant within the plane of a substrate sheet and are significantly different in the orthogonal direction, due to the planar mosaic ordering of the carbon structures. The main feature of the 500 ± 25µm thick sheets of TPG is a in­plane thermal conductivity typically in the range 1500­1700 W/mK at temperatures around 20°. In order to achieve electrical insulation and mechanical protection the TPG is coated with a 10µm layer of Parylene. There is an open window in the coating for electrical connection of the TPG via a metal trace on the surface of the ceramics. The mechanical properties of TPG are rather poor and the structure of the spine has to be re­inforced using ceramic materials. To achieve this AlN has been chosen because of its high thermal conductivity of 180 W/mK at 20°C and its thermal expansion coefficient, which is well matched to Silicon, thus reducing stress during temperature changes of the module. The attached AlN parts ensure the mechanical stability of the module. The plates covering the TPG at the cooling contacts are 225 ± 25 µm thick. They are needed to ensure a good thermal contact to the cooling points while protecting the soft TPG from mechanical damage. The wings supporting the detectors and providing mechanical stiffness to the detector spine assembly have a thickness of 500 ± 25 µm. Some of the AlN pieces have metal traces to supply the bias contact of the detectors. The detailed spine design has been the result of a long optimisation process taking into account thermal and mechanical performance, cost and assembly. The work was done by this collaboration during the last few years.
2. Expected Results and Their Application

It is expected that ATLAS will be able to make outstanding contributions to our understanding of the structure of matter and the fundamental forces. This project will contribute to this important program by supplying components for essential parts of the detector. The main objective of this project will be the timely production, quality assurance and delivery to the SCT ATLAS collaboration of 2021 spines needed for the construcion of the silicon tracker. The mechanical, electrical, thermal and radiation transparency properties of these spines will correspond to the requests of the experiment. Using these spines the semiconductor modules of the ATLAS SCT will be assembled in time. In fact, ATLAS SCT is the first large scale high–density electronics system where thermal pyrolytic graphite is used as thermal dissipation agent. The proposed program opens also new ways in detection techniques, particularly in applications where high-density microelectronics is used. In additional, TPG, a material with low mass and atomic number and large radiation length (X0(190 cm) and very high thermal conductivity in the given direction (approximately four times higher than pure copper) can be used as radiation transparent thermal dissipation material for tracking devices in many applications. Furthermore commercial applications can be expected as substrate material for high densitiy and high power microelectronics devices. Similar arguments hold for the AlN ceramics which can be used for similar purposes. Categories of technology development: Development of the new technologies, applied research, Basic Research.
3. Meeting ISTC Goals and Objectives

The important ISTC goal to be achieved in the present Project is to provide weapons scientists and engineers, who possess the knowledge and skills related to the mass production of weapons, with opportunities to redirect their work towards peaceful activities (e.g. manufacturing of Particle Physics Detectors). The specialists from the defense industry of Russia will be directly integrated into the work team with foreign scientists and engineers. The area of high- energy physics research is quite competitive and well-balanced in terms of cost-effectiveness of manufacturing the experimental facilities with high performance standards. Through participation in the project and collaboration with institutes involved in the ATLAS experiment, the scientists and engineers from the former weapons industries of Russia will get familiar with international design and engineering standards. The newly developed  technologies can be further used for the production of new goods of high quality standards for the market economy.

4. Scope of Activities

Task 1 Preparation of thermo pyrolytic graphite (TPG) plates with required thermo- and mechanical properties .
	Task description and main milestones
	Participating Institutions

	4.1.1.  Preparation and modernization of the equipment for the serial production of Thermo Pyrolytic Graphite (TPG) plates
4.1.1.1 Modernization of the equipment required for additional annealing under pressure of Pyrolytic Graphite.   

4.1.2 Selection and preparation of raw PG plates for annealing under pressure
4.1.3 Annealing under pressure
4.1.4 Preliminary quality control of TPG plates

4.1.5 Assembling of the moulds and the oven for annealing under pressure, cutting and cleavage of TPG plates

4.1.6 Flattening of spines for elimination of flatness deviations after machining.

 4.1.7 Service and repairs of the equipment, lathing and polishing for the fitting of annealing under pressure moulds 

4.1.8 Account assistance, computer service and document printing 


	 NIIGraphite


	Description of deliverables

	1
	Quarterly reports for ISTC center;

	2
	Periodic quarterly report for CERN-Atlas collaboration;

	3
	 Delivery of thermal pyrolytic graphite (TPG) plates with required thermo- and mechanical properties for the full series of 2021 spines according to schedule.


Task 2 Production of the TPG, AlN and Al2O3 items of the spines

	Task description and main milestones
	Participating Institutions


	 Subtask 2: Production of the AlN-elements:

4.2.4      Production of the special tooling for manufacturing the AlN-elements
4.2.5    Laser cutting of the AlN elements (thickness 0.5 mm and thickness 0.225 mm)

4.2.6     Chemical treatment of the elements

4.2.7     Local grinding of the AlN-elements

4.2.8     Metalization of the AlN-elements

4.2.9     Output QC AlN elements

 Subtask 3: Production Al2O3 –elements (spacers):

4.2.10 Production of the special tooling for manufacturing Al2O3 –elements.
4.2.11 Laser cutting

4.2.12 Chemical treatment of the elements

4.2.13 Metalization of the Al2O3 –elements

4.2.14 QC of the spacer 

Subtask 4: Production TPG –elements:

4.2.15 Manufacturing of the special tooling

4.2.16 Grinding and polishing of the TPG shits

4.2.17 Laser cutting

4.2.18 Mechanical treatment after cutting

4.2.19 Local grinding of the TPG-elements

4.2.20 Chemical treatment of the elements

4.2.21 Coating of the TPG by Parylene

4.2.22 Openig the window (for bias contact to TPG ) in the Parylene coating 

4.2.23 Output control of the sagitta and thickness of the TPG elements. 

Subtask 5

4.2.24 Service and repairs of the laser equipment
4.2.25 Service and repairs of the vacuum equipment
4.2.26 Service and repairs of the electric equipment
4.2.27 Service and repairs of the cutting and grinding equipment
4.2.28 Service and repairs of the ventilation equipment
4.2.29 Account assistance, computer service, and document printing
	 NIITAP

	Description of deliverables

	1
	Quarterly reports for ISTC center;

	2
	Periodic quarterly report for CERN-Atlas collaboration;

	3
	 Delivery of thermal pyrolytic graphite (TPG) plates with required thermo- and mechanical properties for the full series of 2021 spines according to schedule.


Task 3 General coordination of the spine production

	Task description and main milestones
	Participating Institutions

	4.3.1 Supervision and correction of changes of the technical documentation

4.3.2 Coordination between ATLAS SCT and Russian partners

4.3.3 Supervision and coordination of the full chain of the spines production
	 IHEP

	Description of deliverables

	1
	Quarterly reports for ISTC center;

	2
	Periodic quarterly report for CERN-Atlas collaboration;

	3
	 Delivery of thermal pyrolytic graphite (TPG) plates with required thermo- and mechanical properties for the full series of 2021 spines according to schedule.


Task 4 Spine assembling

	Task description and main milestones
	Participating Institutions

	4.4.1 Input quality control of components and materials

4.4.2 Management of the inner (local) database (elements, materials, quality etc.)

4.4.3 Documentation of the spine production status and other common information in the general collaboration database 

4.4.4.1 Combinatoric optimization of the spine assembling

4.4.4.2 Intermediate quality control

4.4.5 Supporting of mathematical and computer applications

4.4.6 Design of the tooling for spine assembly and testing

4.4.7 Production of the tooling for spine assembly and testing

4.4.8 Spine assembly, washers assembly

4.4.9 Output control and spine identification by bar-codes and storage of the results of the QA in the ATLAS SCT  database.
	IHEP 

	Description of deliverables

	1
	Quarterly reports for ISTC center;

	2
	Periodic quarterly report for CERN-Atlas collaboration;

	3
	 Delivery of thermal pyrolytic graphite (TPG) plates with required thermo- and mechanical properties for the full series of 2021 spines according to schedule.


Task 5 Shipping and others

	Task description and main milestones
	Participating Institutions

	4.5.1 Production of the boxes for packing of the spines.

          Packing of the assembled and inspected spines.

4.5.2 Shipping of the spines and   customs documentation

4.5.3 Account assistance, computer service, document printing
4.5.4 Consultations
	IHEP 

	Description of deliverables

	1
	Quarterly reports for ISTC center;

	2
	Periodic quarterly report for CERN-Atlas collaboration;

	3
	 Delivery of thermal pyrolytic graphite (TPG) plates with required thermo- and mechanical properties for the full series of 2021 spines according to schedule.


5. Role of Foreign Collaborators/Partners                        
The role of CERN as a partner of the ISTC project is:

1) Funding for the realisation of the Project over 2 years. The funding conditions will be agreed in special ISTC-CERN Memorandum of Understanding.

2) Project Management, Engineering and Coordination Management.

3) Providing the technical documentation needed for the production of the spines. This includes engineering drawings, specifications and quality assurance procedures.
4) Quality control: Spines produced in Russia will be tested and their properties will be compared with the design values. Discrepancies need to be analysed and eventual changes to the design, the assembly procedure and the quality control need to be developed.
5) Reception of the assembled and tested spines for assembly to Endcap SCT modules. Severe quality control test will be performed to assure that the modules satisfy the strict requirements needed for a successful operation of the ATLAS tracker.
6) Coordination and monitoring of the assembly and integration of the completed Endcap SCT modules into the ATLAS experiment at the LHC.

6. Technical Approach and Methodology

The spine production will be organized according to following scheme. Firstly TPG is made from sourced PG. TPG has an in-plane thermal conductivity of about 1600 W/mK. TPG sheets are then used to manufacture the central elements of the spine. During laser cutting, profiling, grinding of the sheets, or local grinding of the profiled TPG element, or during the Parylene coating (long time heating under vacuum) a deformation of the TPG may appear. As observed at a test production of TPG elements, the fraction of the deformed (=large sagitta) TPG elements is too high. NIIGraphite developed the special procedure ”to correct” the deformed TPG elements. Hence at NIITAP the saggita of the TPG elements is controlled after each production step, and, if necessary, the TPG is send to NIIGraphite for correction.  Despite the additional efforts this procedure reduces costs since the expensive TPG is used more efficiently. The AlN spine elements are manufactured by NIITAP using the same technology as used for the pre-series spine production. The thermal conductivity coefficient of the AlN ceramics used for the spine production is about 180-200 W/mK. The spines are assembled by IHEP. The quality assurance (QA) procedures for spine elements before and after have been developed and used for the pre-series production. The required mechanical tolerances have been achieved. After assembly the spines are inspected and the thickness is measured at pre­defined points. Each completed spine is subject to a quality assurance of its thermal performance and electrical contact­continuity. The electrical continuity is checked by direct measurements of the electrical resistance between the contact pads on the AlN facings and the HV openings on the TPG area. A special QA procedure has been developed to control the thermal conductivity of the assembled spine is performed by injecting a periodic heat wave at the main cooling contact and measuring the phase shift of the periodic temperature variation at the second cooling point. Data for each spine is recorded and stored in a database for comparison with both standards and with FEA simulation. Each spine is given a bar­coded identity from the SCT database and is finally inspected visually before packaging. The plastic package is labeled to identify the spine. The results of the QA are stored in the ATLAS SCT database as required. The procedure of the spine production is as follows:

1.    Selection and preparation of raw PG plates for annealing at t=2900oC and annealing procedure.

2.   
Additional annealing under pressure at t=2900oC.

3.    Cut and cleavage of TPG plates 

4.    Secondary selected flattening of spines TPG elements for elimination of flatness deviations after machining.

5.    Input QC of the spine components (inspection of AlN and Al2O3 sheets and TPG)

6. Laser cutting of the AlN elements of thickness 0.5 mm.

7. Laser cutting of the AlN elements of thickness 0.225 mm.

8. Chemical treatment of the AlN elements.

9. Local grinding of the AlN-elements.

10. Metalization of the AlN-elements.

11. Output QC of AlN elements (control of the thickness, electrical resistance of the open part     on the ceramics, electrical conductivity of the metal traces)
12. Production of the Al2O3 –elements (spacer):  laser cutting, chemical treatment of the elements, metalization of the Al2O3 –elements.
13. Output QC of the spacer (control of the thickness, electrical resistance of the open part on the ceramics, electrical conductivity of the metal traces).
14. Production of TPG –elements: grinding of the TPG sheets, laser cutting, mechanical treatment after cutting, local grinding of the TPG-elements, chemical treatment of the elements, coating of the TPG by Parylene, opening of the window (for bias contact to TPG) in the Parylene coating

15. The output control of sagitta and thickness of the TPG elements, and, if necessary, the correction of the flatness of the TPG (according to p.4). 

16. Input quality control of the elements and materials for assembly. 
17. Combinatoric optimization of the spine assembly

18. Intermediate quality control. 
19. Spine assembly. Output control, identification with bar-coding and storage the results of the QA in the ATLAS    SCT database.  Shipping of the spines to the collaboration.
7. Technical Schedule

	
	Quarter 1
	Quarter 2
	Quarter 3
	Quarter 4
	Quarter 5
	Quarter 6
	Quarter 7
	Quarter 8
	Person*days

	Task 1 Manufactured TPG sheets
	 170 
	 257 
	300 
	300 
	300 
	300 
	300 
	111 
	

	Person*days
	408
	407
	405
	402
	402
	402
	402
	396
	3224

	Task 2 Sets for spine assembling
	170 
	257 
	300 
	300 
	300 
	300 
	300 
	111 
	

	Person*days
	1067
	444
	494
	501
	494
	494
	494
	300
	4288

	Task 3
	Report
	Report
	Report
	Report
	Report
	Report
	Report
	Report
	

	Person*days
	55
	55
	55
	55
	55
	55
	55
	55
	440

	Task 4 Assembled spines (%)
	8.4

	12.7
	14.68
	14.68
	14.68
	14.68
	14.68
	5.5
	

	Person*days
	415
	188
	188
	188
	185
	185
	185
	180
	1714

	Task 5  

% fulfillment of total task to the end of  quarter.
	8.4
	21.1
	35.78
	50.46
	65.14
	79.82
	94.5
	100
	

	Person*days
	54
	50
	50
	56
	50
	50
	50
	54
	414

	TOTAL
	1999
	1144
	1192
	1202
	1186
	1186
	1186
	985
	10080


8. Personnel Commitments

8.1. Individual participants

Leading Institution: IHEP

Category II (other scientific and technical personnel)

	Name
	Birth

Year
	Scientific Title
	Function in project
	Daily rate

(US$)
	Total days
	Total grants

(US$)

	 Kholodenko 

Anatoli Grigorievich
	31.10.1949
	Ph.D., senior physicist
	Project manager
	35
	440
	15400

	Rudenko

 Roman Eduardovich
	28.10.1977
	
	management of the local database (elements, materials, quality etc.)Monitoring the spine production status and other common Information using the general collaboration database 
	20
	180
	3600

	Riadovikov 

Vassili Nikolaevich
	7.09.1948
	Ph.D., senior physicist
	Output quality control of the spines. Shipping of the spines and keeping the custom documentation
	25
	150
	3750

	Maljaev

Vladimir Kharlampievitch
	24.11.1941
	
	Design of the tooling for the spines assembly and tooling for tests of the elements of the spines. Spines assembly. 
	20
	440
	8800

	 Korobchuk 

Pavel Petrovich
	16.04.1977
	
	Design of the tooling for spine tests. Design documentations.
	20
	100
	2000

	 Suslov

 Mikhail Mikhailovich
	6.08.1950
	
	Spine assembly. Input control of the quality of the elements and materials.
	15
	440
	6600

	Golovkin

 Vladimir Feodorovich
	24.05.1949
	
	Input quality control of the elements. Intermediate quality control. Spacers assembly
	15
	160
	2400

	Paramochkine 

Serguei Alexandrovich


	19.07.1959
	
	Production of the plastic boxes for spines, mechanical support. Packing of the spines.
	15
	160
	2400

	 Komarov 

Vladimir Ilich
	25.09.1949
	
	Production of the plastic boxes for spines, mechanical support. Packing of the spines.
	15
	120
	1800

	Total:
	2190
	46750


Category IV (personnel, who will spend less than 22 days per year on the project)

	Number
	Function in project
	Daily rate

(US$)
	Total days
	Total grants

(US$)

	1
	Mechanical service of the locksmith jobs:Production of the boxes for spines packing. Production of the tooling for spine assembly and testing
	15
	44
	660

	1
	Mechanical service: milling : Production of the boxes for spines packing. Production of the tooling for spine assembling and testing
	15
	44
	660

	1
	Mechanical service of the lathing job: Production of the tooling for spine assembling and testing
	15
	44
	660

	2
	Technician: spacers assembly
	15
	70
	1050

	2
	Programming/mathematician: Mathematical optimization of the spine assembly. Supporting of the mathematical and computer applications. Support of the mathematical and computer applications
	25
	88
	2200

	1
	Accounting: Account assistance, computer service, document printing
	25
	44
	1100

	1
	Advising
	25
	44
	1100

	Total:
	378
	7430


Participant Institution 1: NIIGraphite

Category I (weapon scientific and technical personnel)

	Name
	Birth

Year
	Scientific Title
	Weapon

Expertise Ref.
	Function in project
	Daily rate

(US$)
	Total days
	Total grants

(US$)

	Sazonov Gennadij

Grigorievich
	7/18/1941
	Ph.D 
	1.1
	 Annealing under pressure 


	25
	440
	11000

	 Kotosonov Alexei

Stepanovich
	2/27/1937
	Prof.,Doctor 

of science
	1.1
	 Preliminary quality control and tests
	 25


	440
	11000

	Ostronov Boris 

Grigorievich
	18/11/1939
	Ph.D.
	1.1


	Assembling of the moulds and oven for annealing under pressure, cut and cleavage of TPG plates
	25
	440
	11000

	Bubnenkov

 Igor Anatolievich
	02/07/1954
	Ph.D.
	1.1
	Secondary random flattening of spines elements for elimination of machining flatness deviation 
	22
	200
	4400

	Total:
	1520
	37400


Category II (other scientific and technical personnel)

	Name
	Birth

Year
	Scientific Title
	Function in project
	Daily rate

(US$)
	Total days
	Total grants

(US$)

	 Grigorieva 

Inna Georgievna
	11/8/1958

	Ph.D.
	 Team leader
 Project submanager
	          35

	440
	15400

	 Antonov Alexander

Anatolievich
	06/30/1954

	Ph.D.
	 Selection and preparation of raw PG plates for annealing under pressure
	            25
	440
	11000

	 Ryabov Vladimir 

Vasilievich
	05/4/1944
	
	Account assistance, computer service document printing 
	          20

	440
	8800

	Total:
	1320
	35200


Category IV (personnel, who will spend less than 22 days per year on the project)

	Number
	Function in project
	Daily rate

(US$)
	Total days
	Total grants

(US$)

	1
	 Mechanical service: press for annealing under pressure:Service and repairs of press for annealing
	10
	40
	400

	1
	 Mechanical service: electrical equipment: Service and repairs electrical equipment
	10
	40
	400

	1
	 Mechanical service: water cooling system:

Service and repairs water cooling system
	10
	40
	400

	2
	Lathing –milling machine operator: Fitting of the moulds used for annealing under pressure
	10
	80
	800

	2
	Polishing: Polishing of the moulds used for annealing under pressure
	10
	80
	800

	1
	Mechanical service: cutting and polishing  machines:Service and repairs of  cutting and grinding  machines
	10
	40
	400

	1
	Mechanic service set-up for texture measurements:Service and repairs of set-up for texture measurements
	10
	40
	400

	1
	Mechanical service ventilation system:Service and repairs of the ventilation system, subsidiary works
	10
	24
	240

	Total:
	384       
	3840


Participant Institution 2: NIITAP

Category I (weapon scientific and technical personnel)

	Name
	Birth

Year
	Scientific Title
	Weapon

Expertise Ref.
	Function in project
	Daily rate

(US$)
	Total days
	Total grants

(US$)

	 Pilavova Larisa Vladimirovna
	13/01/1952
	Ph.D.
	1.2, 1.4 
	        Team leader, Project submanager
	35
	440
	15400

	 Seregin Viatcheslav Sergeevich
	25/07/1952
	Ph.D.

	1.2, 1.4
	The output quality control of the  AlN, Al2O3. and TPG elements, Input Q.A. of the materials
	25
	360
	9000

	 Troitsky Viatcheslav Leonidovich
	14/03/1943
	
	1.2, 1.4
	Mechanical treatment AlN and Al2O3. Local grinding AlN, TPG
	25
	440
	11000

	 Skripnichenko Alexander Stepanovich
	9/08/1937
	
	1.2
	Laser cutting of  AlN 
	25
	440
	11000

	Gerankin Sergej Stepanovich
	26/11/1980
	
	1.2
	Laser cutting of  AlN and TPG
	25
	440
	11000

	Dokuchaeva Svetlana Leonidovna
	10.04.1965
	
	1.2
	Grinding of the TPG sheets Mechanical treatment after cutting
	25
	440
	11000

	 Gorkov Alex Viktorovich
	13.12.1957
	
	1.2, 1.4
	Programming for laser cutting, design and production of the masks and stencils.
	20
	260
	5200

	Rusanov Ivan Evgenievich
	10.02.1948
	
	1.2, 1.4
	Metallization of the AlN, Al2O3 elements. 
	20
	276
	5520

	Grizenko Anatoli Lykianovich
	1.04.1942
	
	1.2, 1.4
	Design and production of the specials tooling.
	20
	280
	5600

	 Torgashova Natalia

 Vladimirovna
	13.12.1961
	
	1.2
	Chemical treatment of the AlN,Al2O3 and TPG elements. Openig the window (for electrical contact to TPG ) in the Parylene coating
	20
	240
	4800

	 Volodko Margarita Aleksandrovna
	12.09.1959
	
	1.2
	Coating of the TPG by Parylene.Opennig the window (for electrical contact to TPG ) in the Parylene coating
	25
	210


	5250

	Total:
	3826
	94770


Category IV (personnel, who will spend less than 22 days per year on the project)

	Number
	Function in project
	Daily rate

(US$)
	Total days
	Total grants

(US$)

	2
	 Service of laser equipment:

Service and repairs of laser setup
	10
	60
	600

	2
	Service  of vacuum equipment:
	10
	60
	600

	2
	Service and repairs of electrical equipment
	10
	60
	600

	2
	lathing and milling-machine operator:

Production of the special tooling (2 persons)
	10
	60
	 600

	2
	Operator of  plasma and chemical processes

Opening the window (for contact to TPG ) in the Parylene coating (2 persons)
	10
	68
	 680

	2
	Mechanical service and repairs of cutting, polishing and grinding machines:
	10
	60
	600

	2
	Service of ventilation system:

Service and repairs of ventilation system, subsidiary works
	10
	60
	600

	1
	Account assistance, computer service, document printing
	25
	34
	850

	Total:
	462
	5130


8.2. Managerial responsibilities



IHEP                                                                             working drawings and documentations


                                                         Management of the spine  production


                                                                                                                                                                       Assembled spines



ATLAS SCT Collaboration


NIIGraphite


IHEP
Modules assembling

                          Manufacture of TPG  sheets
                spine assembling

                                                   TPG   sheets



spine items
                                                                                                        NIITAP



Manufacture TPG and ceramics items of spines


9. Financial Information

TABLE 1

Estimated Aggregated Expenditures by Recipient
	
	
	Category
	Quarters 1 & 2
	Year 1
	Year 2
	Total

	
	
	
	(1)
	(2)
	(1)
	(2)
	(1)
	(2)
	(1)
	(2)

	1
	
	Grant Payments:
	
	
	
	
	
	
	
	

	
	1.1
	Category I
	
	          45954
	
	77078
	
	55092
	
	132170

	
	1.2
	Category II
	
	22650
	
	42650
	
	39300
	
	81950

	
	1.3
	Category III
	
	
	
	
	
	
	
	

	
	1.4
	Category IV
	
	5280
	
	8980
	
	7420
	
	16400

	
	
	Total Grant Payments
	
	73884
	
	128708
	
	101812
	
	230520

	2
	
	Equipment:
	
	
	
	
	
	
	
	

	
	2.1
	Capital Equipment
	
	15000
	
	15000
	
	
	
	15000

	
	2.2
	Non-Capital Equipment
	2050
	400
	2050
	400
	
	
	2050
	400

	
	2.3
	Other
	
	
	
	
	
	
	
	

	
	
	Total Equipment
	2050
	15400
	2050
	15400
	
	
	2050
	15400

	3
	
	Materials/Supplies
	7471
	38600
	10954
	45330
	663
	
	11617
	45330

	4
	
	Bank Fees
	125
	1353
	193
	1986
	157
	1074
	350
	3060

	5
	
	Other Direct Costs:
	
	
	
	
	
	
	
	

	
	5.1
	Shipping to CERN
	
	1000
	
	2500
	
	950
	
	3450

	
	5.2
	Communications
	100
	
	200
	
	200
	
	400
	

	
	5.3
	Subcontracts/Seminars
	
	
	
	
	
	
	
	

	
	5.4
	Other
	3300
	3750
	6000
	3750
	5300
	500
	11300
	4250

	
	
	Total ODC
	3400
	4750
	6200
	6250
	5500
	1450
	11700
	7700

	6
	
	Travel:
	
	
	
	
	
	
	
	

	
	6.1
	Internal ***
	400
	
	850
	
	748
	
	1598
	

	
	6.2
	Outside CIS 
	
	
	
	
	
	1710
	
	1710

	
	
	Total Travel
	400
	
	850
	
	748
	1710
	1598
	1710

	
	
	Overhead/Retainage
	
	
	
	
	
	
	9585
	

	
	
	Subtotals
	13446
	133987
	20247
	197674
	7068
	106046
	36900
	303720

	
	
	Totals
	147433
	217921
	113114
	340620



Remarks:
*
(1) - Cash flow through Recipient Account



**
(2) - Cash flow through ISTC



***
Include Local and inside CIS travel

TABLE 1-1

Estimated Aggregated Expenditures by Leading Institution: IHEP
	
	
	Category
	Quarters 1 & 2
	Year 1
	Year 2
	Total

	
	
	
	(1)
	(2)
	(1)
	(2)
	(1)
	(2)
	(1)
	(2)

	1
	
	Grant Payments:
	
	
	
	
	
	
	
	

	
	1.1
	Category I
	
	
	
	
	
	
	
	

	
	1.2
	Category II
	
	13850
	
	25050
	
	21700
	
	46750

	
	1.3
	Category III
	
	
	
	
	
	
	
	

	
	1.4
	Category IV
	
	2900
	
	4430
	
	3000
	
	7430

	
	
	Total Grant Payments
	
	16750
	
	29480
	
	24700
	
	54180

	2
	
	Equipment:
	
	
	
	
	
	
	
	

	
	2.1
	Capital Equipment
	
	
	
	
	
	
	
	

	
	2.2
	Non-Capital Equipment
	
	
	
	
	
	
	
	

	
	2.3
	Other
	
	
	
	
	
	
	
	

	
	
	Total Equipment
	
	
	
	
	
	
	
	

	3
	
	Materials/Supplies
	431
	
	674
	
	663
	
	1337
	

	4
	
	Bank Fees
	16
	180
	24
	323
	38
	290
	62
	613

	5
	
	Other Direct Costs:
	
	
	
	
	
	
	
	

	
	5.1
	Shipping to CERN
	
	1000
	
	2500
	
	950
	
	3450

	
	5.2
	Communications
	100
	
	200
	
	200
	
	400
	

	
	5.3
	Subcontracts/Seminars
	
	
	
	
	
	
	
	

	
	5.4
	Other
	800
	
	1000
	
	300
	
	1300
	

	
	
	Total ODC
	900
	1000
	1200
	2500
	500
	950
	1700
	3450

	6
	
	Travel:
	
	
	
	
	
	
	
	

	
	6.1
	Internal ***
	250
	
	500
	
	448
	
	948
	

	
	6.2
	Outside CIS 
	
	
	
	
	
	1710
	
	1710

	
	
	Total Travel
	250
	
	500
	
	448
	1710
	948
	1710

	
	
	Overhead/Retainage
	
	
	
	
	
	
	3205
	

	
	
	Subtotals
	1597
	17930
	2398
	32303
	1649
	27650
	7252
	59953

	
	
	Totals
	19527
	34701
	29299
	67205



Remarks:
*
(1) - Cash flow through Recipient Account



**
(2) - Cash flow through ISTC



***
Include Local and inside CIS travel

TABLE 1-2

Estimated Aggregated Expenditures by Participant Institution 1: NIIGraphite
	
	
	Category
	Quarters 1 & 2
	Year 1
	Year 2
	Total

	
	
	
	(1)
	(2)
	(1)
	(2)
	(1)
	(2)
	(1)
	(2)

	1
	
	Grant Payments:
	
	
	
	
	
	
	
	

	
	1.1
	Category I
	
	            9350                  
	
	18700
	
	18700
	
	37400

	
	1.2
	Category II
	
	8800
	
	17600
	
	17600
	
	35200

	
	1.3
	Category III
	
	
	
	
	
	
	
	

	
	1.4
	Category IV
	
	1000
	
	1920
	
	1920
	
	3840

	
	
	Total Grant Payments
	
	19150
	
	38220
	
	38220
	
	76440

	2
	
	Equipment:
	
	
	
	
	
	
	
	

	
	2.1
	Capital Equipment
	
	
	
	
	
	
	
	

	
	2.2
	Non-Capital Equipment
	1220
	400
	1220
	400
	
	
	1220
	400

	
	2.3
	Other
	
	
	
	
	
	
	
	

	
	
	Total Equipment
	1220
	400
	1220
	400
	
	
	1220
	400

	3
	
	Materials/Supplies
	5370
	25250
	5370
	25250
	
	
	5370
	25250

	4
	
	Bank Fees
	58
	500
	60
	692
	44
	391
	104
	1083

	5
	
	Other Direct Costs:
	
	
	
	
	
	
	
	

	
	5.1
	Technological Energy
	
	
	
	
	
	
	
	

	
	5.2
	Communications
	
	
	
	
	
	
	
	

	
	5.3
	Subcontracts/Seminars
	
	
	
	
	
	
	
	

	
	5.4
	Other
	
	3750
	
	3750
	
	500
	
	4250

	
	
	Total ODC
	
	3750
	
	3750
	
	500
	
	4250

	6
	
	Travel:
	
	
	
	
	
	
	
	

	
	6.1
	Internal ***
	100
	
	250
	
	200
	
	450
	

	
	6.2
	Outside CIS 
	
	
	
	
	
	
	
	

	
	
	Total Travel
	100
	
	250
	
	200
	
	450
	

	
	
	Overhead/Retainage
	
	
	
	
	
	
	4130
	

	
	
	Subtotals
	6748
	49040
	6900
	68312
	244
	39111
	11274
	107423

	
	
	Totals
	55788
	75212
	39355
	118697



Remarks:
*
(1) - Cash flow through Recipient Account



**
(2) - Cash flow through ISTC



***
Include Local and inside CIS travel

TABLE 1-3

Estimated Aggregated Expenditures by Participant Institution 2: NIITAP
	
	
	Category
	Quarters 1 & 2
	Year 1
	Year 2
	Total

	
	
	
	(1)
	(2)
	(1)
	(2)
	(1)
	(2)
	(1)
	(2)

	1
	
	Grant Payments:
	
	
	
	
	
	
	
	

	
	1.1
	Category I
	
	36604
	
	58378
	
	36392
	
	94770

	
	1.2
	Category II
	
	
	
	
	
	
	
	

	
	1.3
	Category III
	
	
	
	
	
	
	
	

	
	1.4
	Category IV
	
	1380
	
	2630
	
	2500
	
	5130

	
	
	Total Grant Payments
	
	37984
	
	61008
	
	38892
	
	99900

	2
	
	Equipment:
	
	
	
	
	
	
	
	

	
	2.1
	Capital Equipment
	
	15000
	
	15000
	
	
	
	15000

	
	2.2
	Non-Capital Equipment
	830
	
	830
	
	
	
	830
	

	
	2.3
	Other
	
	
	
	
	
	
	
	

	
	
	Total Equipment
	830
	15000
	830
	15000
	
	
	830
	15000

	3
	
	Materials/Supplies
	1670
	13350
	4910
	20080
	
	
	4910
	20080

	4
	
	Bank Fees
	51
	663
	109
	971
	75
	393
	184
	1364

	5
	
	Other Direct Costs:
	
	
	
	
	
	
	
	

	
	5.1
	Technological Energy
	
	
	
	
	
	
	
	

	
	5.2
	Communications
	
	
	
	
	
	
	
	

	
	5.3
	Subcontracts/Seminars
	
	
	
	
	
	
	
	

	
	5.4
	Other
	2500
	
	5000
	
	5000
	
	10000
	

	
	
	Total ODC
	2500
	
	5000
	
	5000
	
	10000
	

	6
	
	Travel:
	
	
	
	
	
	
	
	

	
	6.1
	Internal ***
	50
	
	100
	
	100
	
	200
	

	
	6.2
	Outside CIS 
	
	
	
	
	
	
	
	

	
	
	Total Travel
	50
	
	100
	
	100
	
	200
	

	
	
	Overhead/Retainage
	
	
	
	
	
	
	2250
	

	
	
	Subtotals
	5101
	66997
	10949
	97059
	5175
	39285
	18374
	136344

	
	
	Totals
	72098
	108008
	44460
	154718



Remarks:
*
(1) - Cash flow through Recipient Account



**
(2) - Cash flow through ISTC



***
Include Local and inside CIS travel

10. Equipment and Materials Summary

10.1. Equipment Summary

TABLE 2

	EQUIPMENT/MATERIALS SUMMARY

	EQUIPMENT SUMMARY
for Project Agreement #2731

To be provided in kind [ X ]

To be purchased by recipient [     ]



	The ISTC will normally provide the most appropriate equipment that will perform the functions required; however, if very special reasons are given and explained in detail (Form PR-2E), the purchase of a particular make will be considered.

	Please list items in the order of their priority and put an ‘X’ in the column next to “Item no.” if ISTC form PR-2E, “Data for a Single Equipment Item’, has been completed for a given item and is attached.

	Item

No.
	
	DESCRIPTION OF ITEM
	Date needed (quarter)
	Qty
	Unit cost

(USD)
	Amount

(USD)

	Participant Institution 1: NIIGraphite

	1
	x
	Pyrometer «Promin’» (supplier firm «VNIR», Moscow , B.Ochkovskaya, 35А, tel. 430-29-47)
	1 
	1
	400
	400

	Subtotal:
	400

	Participant Institution 2: NIITAP

	3
	x
	 Laser cutting machine, model: МА4Р222Ф3М
Supplier: ОАО «ЭНИМС», Moscow, Phone: 955-5205, fax: 230-2991, 954-2740              
	1,2
	1
	15000
	15000

	Subtotal:
	15000

	Estimated TOTAL COST:
	15400
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TABLE 2-1

	EQUIPMENT/MATERIALS SUMMARY

	EQUIPMENT SUMMARY
for Project Agreement #2731

To be provided in kind [     ]

To be purchased by recipient [ X ]



	The ISTC will normally provide the most appropriate equipment that will perform the functions required; however, if very special reasons are given and explained in detail (Form PR-2E), the purchase of a particular make will be considered.

	Please list items in the order of their priority and put an ‘X’ in the column next to “Item no.” if ISTC form PR-2E, “Data for a Single Equipment Item’, has been completed for a given item and is attached.

	Item

No.
	
	DESCRIPTION OF ITEM
	Date needed (quarter)
	Qty
	Unit cost

(USD)
	Amount

(USD)

	Participant Institution 1: NIIGraphite

	1
	x
	Lathe 
	1 
	1
	900
	900

	2
	x
	Digital micrometer (0-25.4mm) no output (supplier Edmund Inductrial Optics, №.of item154-878, tel 800-363-1992, fax 856-573-6295) 
	1 
	1
	140
	140

	3
	x
	Digital Caliper (0-200mm) (0.1mm) no output (supplier Edmund Industrial Optics, №.of item 154-873, tel 800-363-1992, fax 856-573-6295) 
	1 
	1
	180
	180

	Subtotal:
	1220

	Participant Institution 2: NIITAP

	4
	x
	Block computer control system
	1
	1
	500
	500

	5
	x
	Control block for profiling machine
	2
	1
	330
	330

	Subtotal:
	830

	Estimated TOTAL COST:
	2050
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10.2. Materials Summary

TABLE 3

	EQUIPMENT/MATERIALS SUMMARY

	MATERIALS SUMMARY
for Project Agreement #2731

To be provided in kind [ X ]

To be purchased by recipient [     ]



	The ISTC will normally provide the most appropriate equipment that will perform the functions required; however, if very special reasons are given and explained in detail (Form PR-2E), the purchase of a particular make will be considered.

	Please list items in the order of their priority and put an ‘X’ in the column next to “Item no.” if ISTC form PR-2E, “Data for a Single Equipment Item’, has been completed for a given item and is attached.

	Item

No.
	
	DESCRIPTION OF ITEM
	Date needed (quarter)
	Qty
	Unit cost

(USD)
	Amount

(USD)

	Participant Institution 1: NIIGraphite

	1
	x
	SN CVD Pyrolytic Graphite (Depos. temperature 2000оС), size 135х135х8 mm (Producer Minteq International Inc, 640 N, 13th Street, Easnon, PA 18042, tel 610-250-3326  contact person Shirley Pysher, Pyro Dept)
	1
	50
	505
	25250

	Subtotal:
	25250

	Participant Institution 2: NIITAP

	2
	x
	AlN subsets (sheets) 114x114x0.5 mm
CeramTec AG
Innovative Ceramic Engineering
Fabrikstrasse 23 - 29, D-73207 Plochingen
Phone: +49 (0)7153 / 6 11-0, Fax.: +49 (0)7153 / 2 54 21
Email: info@ceramtec.de
	1-4
	244
	45
	10980

	3
	x
	AlN sheets 114x114x0.225 mm
CeramTec AG
Innovative Ceramic Engineering
Fabrikstrasse 23 - 29, D-73207 Plochingen
Phone: +49 (0)7153 / 6 11-0, Fax.: +49 (0)7153 / 2 54 21
Email: info@ceramtec.de
	1-4
	182
	50
	9100

	Subtotal:
	20080

	Estimated TOTAL COST:
	45330
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TABLE 3-1

	EQUIPMENT/MATERIALS SUMMARY

	MATERIALS SUMMARY
for Project Agreement #2731

To be provided in kind [     ]

To be purchased by recipient [ X ]



	The ISTC will normally provide the most appropriate equipment that will perform the functions required; however, if very special reasons are given and explained in detail (Form PR-2E), the purchase of a particular make will be considered.

	Please list items in the order of their priority and put an ‘X’ in the column next to “Item no.” if ISTC form PR-2E, “Data for a Single Equipment Item’, has been completed for a given item and is attached.

	Item

No.
	
	DESCRIPTION OF ITEM
	Date needed (quarter)
	Qty
	Unit cost

(USD)
	Amount

(USD)

	Participant Institution 1: NIIGraphite

	1
	x
	Disks of fine grain graphite trade-mark HLM (Germany), diam 160mm, h=100mm (supplier ZAO “Graphi” 111141 Moscow , Electrodnaya ,2)
	1
	116
	45
	5220

	2
	x
	Cuter machine 2800 rpm DTC-180 (Germany )
	1
	1
	90
	90

	3
	x
	Cuter-sharpener 1,1 kW (producer Livni, Russia)
	1
	1
	60
	60

	Subtotal:
	5370

	Participant Institution 2: NIITAP

	4
	x
	Al2O3 sheets BK-94 60x80x0.350mm
	1-4
	310
	2.387
	740

	5
	x
	Parylene DPX-C
	1,4
	2
	1000
	2000

	6
	x
	Diamond discs  AЧK 12A2, АПП 1А1
	1-4
	6
	50
	300

	7
	x
	Ni target H0 (99.998)
	1,2
	7
	100
	700

	8
	x
	Grinding powder K3 M14, K3 M10
	1,4
	2
	120
	240

	9
	x
	Chemical components
	2
	
	
	210

	10
	x
	Flash lamps ДНП-6\90А
	1,2
	6
	95
	570

	11
	x
	Consumable materials 
	2
	
	
	150

	Subtotal:
	4910

	Estimated TOTAL COST:
	10280
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10.3. Single Equipment/Materials Items

	DATA FOR A SINGLE EQUIPMENT ITEM
Project Agreement #2731

(Item # 2    )

	INSTRUCTIONS:
	YOUR ATTENTION IS DRAWN TO THE IMPORTANCE OF COMPLETING AND ATTACHING THIS FORM, FOR EARCH EQUIPMENT ITEM REQUESTED THAT:
	

	
	(a) a particular make be supplied

	Technical name of instrument and any necessary attachments:

Laser technological machine, model: МА4Р222Ф3М
	Institute name:

NIITAP

	Supplier: ОАО «ЭНИМС», Moscow, Phone: 955-5205, fax: 230-2991, 954-2740            
	Date needed (quarter):1,2

	
	Total estimated cost in USD:15000

	Detailed technical specifications regarding performance and other relevant information of primary importance (reference to one specific make, although useful, is not sufficient): 

Laser technological machine use for laser cutting elements any profile from many kinds of ceramics and other materials. The machine based on active pulsed mode YAG:Nd3+ laser.

 The main parameters:

Laser -         YAG:Nd3+ 

Wave length of emission- 1064 (m

Output power -    100-500 W

Energy of pulse – up to 20 J
Pulse length –0.2-20 ms

Number of control coordinate – 3-5

The moving speed up to 0.5 m/s

	Purpose for which instrument is to be used (please indicate reasons influencing or governing the selection of a specific type or size, etc.):

Cutting TPG, AlN and  Al2O3 elements of the spines.

	If this item should be compatible, interchangeable with existing equipment or maintenance services available for the Project, please describe that equipment and specify the manufacturer(s) and location of the nearest service:

	Relevant facilities and infrastructure available for the equipment to be installed for the Project:

Building # OAO “NIITM”

Room     #322

Person responsible:Troitsky V.L.

	Environmental conditions: Any unusual environmental conditions regarding temperature, humidity, altitude, etc., which must be considered in selecting equipment. (If air conditioning is available, how reliable is it? Is it shut off during the night or at certain times of the year? If so, specify.). Other factors that may cause delays or prevent implementation of the project as proposed above.

	Any special custom formalities, which must be taken into account.


Form PR-2E from 3/98
	DATA FOR A SINGLE MATERIALS ITEM

Project Agreement #2731

(Item # 1)

	INSTRUCTIONS:
	YOUR ATTENTION IS DRAWN TO THE IMPORTANCE OF COMPLETING AND ATTACHING THIS FORM, FOR EARCH EQUIPMENT ITEM REQUESTED THAT:
	

	
	(a) a particular make be supplied

	Technical name of instrument and any necessary attachments:

SN CVD Pyrolytic Graphite
	Institute name:

NIIGraphite

	
	Date needed (quarter):1 

	
	Total estimated cost in USD:25250

	Detailed technical specifications regarding performance and other relevant information of primary importance (reference to one specific make, although useful, is not sufficient): 

Substrate Nucleated Vacuum Deposited Pyrolytic Graphite ( deposition temperature min 2000oC, starting gas pressure <6mm Hg)

	Purpose for which instrument is to be used (please indicate reasons influencing or governing the selection of a specific type or size, etc.): Initial material for TPG  production

	If this item should be compatible, interchangeable with existing equipment or maintenance services available for the Project, please describe that equipment and specify the manufacturer(s) and location of the nearest service:

	Relevant facilities and infrastructure available for the equipment to be installed for the Project:

NIIGraphite

Building KEU

Room   No. 108

Person responsible: Grigorieva I.G.

	Environmental conditions: Any unusual environmental conditions regarding temperature, humidity, altitude, etc., which must be considered in selecting equipment. (If air conditioning is available, how reliable is it? Is it shut off during the night or at certain times of the year? If so, specify.). Other factors that may cause delays or prevent implementation of the project as proposed above.

	Any special custom formalities, which must be taken into account.

Specification “Pyrolytic Graphite” is similar to polinucleated Pyrolitic Graphite used in special technique
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