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IN MAGNET TECHNOLOGY

INVESTOR IN PEOPLE

This certificate

records that

— tesla Engineering Limited

Is recognised as meeting

the national Standard

for effective

Investment in People

i

CHAIRMAN DATE. 26" March 1998

CERTIFICATE No. 43342




Company Structure
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Tesla Magnetics Ltd.
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engineering
Radway Engineering

High vacuum stainless steel
Based in Crewe (UK)

Tesla Engineering
Magnets and Gradient Coils

Based in Storrington (UK)
B rutura @

Futura Composites B.V.

Composite Materials and EV}?fEU"
Gradient Coils Superconductivity and Magnets

Based in Nazareth (USA)

Based in Heerhugowaard (NL)



Company Overview

e Founded 1973. Producer of precision electromagnets.

200 employees (still growing).
e Sales ~ € 30 million. Mostly export.
e Mixture of project based & medium volume work.

 All key processes in-house. Vertical integration.
 MRI, Accelerators, Proton Therapy, Fusion, Semi-con.
 Exports to Europe, U.S.A., Canada & Asia.

* Highly customer focussed.
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Sustained Growth
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1996 1998 2000 2002 2004
1997 1999 2001 2003 2005

Actual sales 12% trend line
——

Plan sales 15% trend line
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Tesla Engineering Ltd. Organisational Chart.
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Manufacturing Facilities, UK

1 ITER & Clean Assy 6,400 576 2

’) MRI Coil Assembly 9,600 874 2 &2

3 Magnet Coil Factory 19,300 1,758 10 & 10

4 | Machine Shop & Magnet | 94,000 | 2,184 | 5&15

6 Special Projects 2.000 188 1

7 MRI & Magnet Assembly 14,000 1,265 2 & 16

8 | CERNLHCs/cMagnets | 17 500 1,600 3
tesla
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: N tesla
Design Capabilities Meadof il

Opera 3-D finite element s/w.

Solid Edge 3-D CAD s/w.




Magnetic Design

UNITE OPTIONE DIBPLAY CONDUCTOR L FIELDZ MENU OFF

LMITS
Length m
Magn Flux Den @ T
Magnetic: field & m-
Magn Scalar Pot: &
Magn Yector Pot: Wbom-
Elec Flux Den @ Cm
Electric field Y me
Conductivity CEme
Current density © A m=
Paorvver Dy
Farce TN
-0.8 Enery S

LOCAL COORDES.
Hlocal =00

Component JMOD [E3Adun/2000 11:12:13 Page 42|

161,859 715939 1430260 ¢ —_—
| | V- OPERA-3d
I | -1208 Post-Processor 7.1

+ Gradient optimiser, thermal design.



MRI Cylindrical Gradient Colls
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~ 650 per annum, various types



Panorama 1T Open
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Heat Exchanger tesla
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~ 3000 shipped



Accelerator Magnets




Proton Therapy Magnets




lon Implanter Magnets




Superconducting Magnets for CERN LHC

Currently making ~ 3000



Superconducting Colls for Fusion (W7X)




W7 X Stellerator (Fusion)
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Superconducting Coils for Fusion (ITER)

Computer Aided Design model of the Poloidal Field Conductor Insert coil (right) & PFCI coil (left) during manufacture at Tesla Engineering Ltd.
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/_m EF DA FUROFEAN FUSON DEVELOPMENT AGREEMENT _/_m EF DA FUROPEAN FUSION DEVELOPMENT AGREEMENT

Design and Manufacture of a Full Size Joint MANUFACTURE OF THE PRETESIS
Sample (FSJ1S) for the Qualification of the
Poloidal Field Insert Coil (PFCI)

F.H. Hurdy, C. Sborchiat, E. Salpletra®, D. IJl.Igh.l-l:*, C. Heefed, 5. Bates?,
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Solid Edge 3-D CAD.

Feature based Part modelling.

Sheetmetal Part modelling.

Large Assembly creation.

Weldment environment.

» 2D drafting to world standards, with direct linked updates from 3D parts /
assemblies.

* Fully integrated document management.

» Foreign data input, including DWG, DGN, STEP, IGS, ProE, & I-DEAS data files.
* Full parametric modelling capabilities.

» Xpress Route piping module.

* Photo rendering.

e Surfacing environment.

* Web based Part & Assembly publishing.

tesla
« Standard part libraries. head of the. [0,
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Coll Factory Equipment

« 5 Magnet Coil Winding Lines with In-line Tape Wrapping
& Sand Blasting (optional).
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Coll Factory Equipment

up to 4m dia x 8m long. High current &
power supplies for ohmic heating. |

0577003 11:59

o Autoclave 4m dia x 6m long.
Pressure to 6 bar, temp' to 200°C.

tesla
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Yoke Lamination Punching

200 tonne coll feed press.

200 tonne sheet feed press.

tesla
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Yoke Lamination Stacking

=. n
-8
h )

Location & compression fixture for bonding
Stabolit 70 steel laminations (2 curing ovens
in background.)

tesla
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MACHINE SHOP PLANT LIST

MACHINE TOOL Axesin mm
X Y Z A B

COLCHESTER CENTRE LATHE AND TOOLING Manual 850 n/a 1600

HARDINDGE TOOL ROOM CENTRE LATHE AND TOOLING 15YRS  Manual 200 n/a 600

4/10 PROTURN CNC CENTRE LATHE Programable 350 n/a 1250

CUT OFF CIRCULAR SAW Manual 1250 nla 300

UNIVERSAL MILL 3 AXIS Manual 750 250 350

UNIVERSAL MILL 3 AXIS Manual 750 250 350

UNIVERSAL MILL 3 AXIS Programable 750 250 250

MACHINING CENTRE YANG 4 AXIS CNC. Probing 1000 450 400 Int"Axis

HITACHI VA40 VERTICAL MACHINING CENTRE 4 AXIS CNC 800 400 300

HITACHI VAS0 VERTICAL MACHINING CENTRE 4 AXIS CNC. 1000 500 400 Int"Axis

HITACHI VAG5 + TOOLING 4 AXIS CNC. 1200 650 550 Int' Axis

TOS KURIM UNIVERSAL MILL 5 AXIS CNC. Probing 6000 1250 1500  Full Axis  Full Axis
BUTLER ELGA MILL UNIVERSAL M/C CENTRE 5 AXIS CNC. 6000 1250 1950  Full Axis  Manual

tesla
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Machining

5 Axis CNC Mill.

Table length 8m.
X=om,Y=1m,Z=15m

Accuracy better than 10 um for all axes.
(Certificates available on request)



Measurement

3 AXIS CMM
X =3200mm
Y =1300mm
Z =1000mm

Resolution 1 um

Accuracy 40 um

tesla
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PROCESS CONTROL
* TRAVELLERS USED TO INSTRUCT OPERATORS.

L4102 e Pimides PH Sraden) Corl, il Assarmlsy

Wrap the Z (&l win Vidatape AZ, and ﬁ;t the oulside edge wih \Vidatape
AS. Ware out 3 cenire Ine on each of the ouler most conlZal coll eye tals,
usng 3 seribe. Carsfully lower the mould over ine 3ssemioly and once ihe
bigces are being held In place by the mouls, o and remaove the 2|35t bang
ang contrue @3 lower dne molid. Algn M2 mouid on bolh spiR Ines by
shining a torch In the slot and vieaing the scrioed linss on the coll 13ls. Apoiy
exra ATV &t hiz spit Ine. Progresehvely damp the mould halves ogether
from Doth sides, ensunng § d3es nod rowale @eay from e eXET lne
ocaion. Wnen the moud ks dosed, check the 12 of Tz remowvakie & 10 mm
dowd In the k=yaay slot on the Crown and that the mould located camectly
an the Croam. Flgurz 20
.

& Tuia Eng =g LK COMROEMTIAL Pagn 15 of 42

RSO e B Fletadas PH Gredian Codl, Final dasa=slp Tasl Cozorra=)
These pages o b2 photocopiad and sent with call
12 MecHanicaL INsPECTION

121 Peram ihe Szlowing mechanical Inspeclians using the CRA and
gauges. Dimenslons &s t@een from drasing 35-41100

Fasa |
Dnu“ng Maaaured Eall
Dimensicn o ar | e | e
172 5mm MAX P | Fai
157 5= 0.2mm o/ Fal
20ZEZ0EMM | M- | ¥e | W- | e | Z- | Z-
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Ga.l;:'_ ey | Fai
© 2242 0.5mm o 1 Fal
@ 279,840 -0.3mm Use Gauge o 1 Fal
@ 870 = 0.5mm o 1 Fal
@ 22652 0.5mm Use Gauge o/ Fal
© 2762 0.5mm o/ P
Dowal — Key }
+ [L25mm P/ P
Conical saTace= - .
[.Smm from gauge Lise Gauge P/ P
i 55 | gaer | 1153
ELFP:IT mount s | Fai
35:5ETH‘_H' DECAIONE
+ 015" 145 | T | ey | mE
fram
dowel-pzysioly | 263.4° | 2933 | 329 | s
s | Fai
P Use Gauge (Wi key Ted) Pasa £ Fai
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PROCESS CONTROL

PH Coil Z Average

Coil Number

—&—— Asymmetry Zaverage - Pre Pot —8—— Asymmetry Zaverage - Post Pot
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Typical Electromagnets made by Tesla. T

CERN
LEP Sextupole Magnets — 550 off

Brookhaven National Lab
SNS Quadrupole Magnets 59 off

Configuration Two

Mitsubishi Heavy Electric
Proton Therapy Quadrupole
Magnets 139 off




QUADRUPOLE COIL WORKFLOW DIAGRAM

EPOXY RESIN :-
VANTICO  Parts by Weight
MY740 100
GLASS TAPE HY906 30
DYO073 2
GLASS TAPE
VACUUM
IMPREGNATE

HOLLOW

COPPER FILLER PIECES

UNIT 7 - ASSEMBLY

tesla
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QUADRUPOLE YOKE WORKFLOW DIAGRAM

< | > | E Shuffle Laminations (Around 640 tonnes steel)

I 300 N/em?
gy 200°C.

Compression Stacking

1200-100A STABOLIT 70 Fixture

STEEL COIL

Alignment Mandrel

O

Granite Table

UNIT 7
ASSEMBLY tesla

: " : fe [l
Note — All magnet yokes assembled prior to fitting colls. el I
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QUADRUPOLE MAGNET WORKFLOW DIAGRAM

COILS from Unit 3 Factory

|

YOKES from Unit 4 Factory

tesla
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Production Control System

* ERP system called “efacs” used by Tesla.

e Bills of Material.

 Purchasing database.

 Stock control.

e Accounts. Invoicing.

 Sales orders.

 Cost control.

« Can use customer part numbers.
 Fully networked.

tesla
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TESLA ENGINEERING LTD ID : steveb Steve Bales

EFACS  MAIN MENU AREA : /u/efacs/efacs
(W PARTS MASTER  EEECERVE Y e
2. BILL OF MATERIALS 1@. STOCK CONTROL
3. ROUTING 11. FINANCIAL SUITE
L. RESOURCES 12, SYSTEM MANAGEMENT
5. WORK IN PROGRESS 13. USER GUIDE

6. MATERIAL REQUIREMENTS PLANNING 14. ELECTRONIC MAIL

7. SALES ORDER PROCESSING 15. FAX LINKS
8. PURCHASE ORDER PROCESSING 16. TELNET SERVICES
Press ‘W’ for help. Enter selection : 1}

Main EFACS Menu



EFACS REPORT: Grevious [Jext Jast foto [ode [utput [xit

Sample BOM

BILL OF MATERIALS DETAILS
Based on CURREHT COSTS as of 11/88/84

Level

] [ ] ] [
] [ ] ] [
[ " [ [ "
5 e o W e i e B o e

Part

1522 131 88621

19-A1108
19-A5008
12-05886
12-05806R01
19-D5801
19-05801R01
19-D5002
19-05083
19-D500Y
19-D5085
19-05086
19-A5108
12-0586

llethod

H/H

H/H
H/H
H/A
H/H
H/H
H/H

Issue Sequence P/

1
h
!
h
2
1
1
1
1
2
2
2
!
h

A6a5
aoa10
1810
1818
1830
1810
1840
1858
1860
1670
1880
Ao620
1810

A
A
I
I
P
I
P
P
p
P
P
P
I
I

TESLA EHGIHEERTHG LTD

Qty o

1.0060 EACH
1.0088 EACH
1.0088 EACH
3.6068 EACH
B.1858 NTR
1.0068 EACH
1.0088 EACH
1.0088 EACH
1.0060 EACH
1.0088 EACH
1.0088 EACH
1.0060 EACH
1.0088 EACH
48068 EACH

Page : 1 —

Description

GRADIENT COIL LC-THF2

THTERFACE DRANTHG.

QUTLET MANTFOLD.

UATER COMHECTIOM

h/8" & 18 SUG 316 ST STL TUBE.

HAKTFOLD

Jaiim & SQUARE BOX X 3 NALL 316 ST STL CUT TO 92 i LOHG.
EHD CAP 29 % 29 & 51 THK & 16311 HOLE THRO, ST/STL 316L.
EHD CAP 29 ¥ 29 R 5ii THK ST/STL 316L. IGHORE DRG 4in THI
SUPPORT PLATE, 75 X 68 & 2101 THK 316 ST STL PROFILE.

QUTLET TUBE 16 it DIA & 1.5 I UALL & 38 M LOHG 316 ST S
CLEVIS PIH 6 [ DIA UITH LON HEAD A% & HO CROSS HOLE.
THLET MAHTFOLD.

HATER COMHECTIOH



EFACS REPORT: Grevious [Jext Jast foto [ode [utput [xit Purchase Order Report

11—
PURCHASE ORDERS by WORKS ORDER  11/88/84 11:85:85 TESLA EHGIHEERIHG LTD

Part Hunber  P_0. Ho Supplier Oty Ord Qty Rec ~ Value Due Date Description
NORKS ORDER  AC29% - LEOGER CODE AC29 PHILIPS - 88 OFF THF2

19-02585 b8795/3 1S0LA CONHP J68.8 3608  276b.48 B7/84/84 ITHHER 2 NINDING COND

19-02585 b8795/4 1S0LA CONP J68.8  360.8  2786.48 11/85/84 IHMER 2 NINDING CONB

19-D1862 b8795/6 1S0LA COnP 208.0 286.0  943.68 B7/6u/B4 SPACER BLOCK.

19-01882 68795/7 1SOLA CONP 266.0 280.8  943.68 11/85/84 SPACER BLOCK.

19-D111d b8795/9 1S0LA CONP 326.0 320.8  809.68 07/84/84 SPACER BLOCK,DRILLED, SAHDED 1608 X 28
19-D111@ b8795/18 1S0LA CONHP 326.0 320.8  8@9.68 11/85/84 SPACER BLOCK,DRILLED, SAHDED 168 X 28

19-02514 b8795/12 150LA CONP 49.0  48.8  3b3.68 07/64/84 TANIFOLD LOCATION PLATE
19-02514 b8795/13 1S0LA CONP 49.0  48.8  363.68 11/85/84 TAHIFOLD LOCATION PLATE
19-02816 b8795/15 IS0LA CONP 49.0  48.8  383.68 67/64/84 TNAHIFOLD LOCATION PLATE
19-02816 b8795/16 1S0LA CONP 49.0  48.8  383.68 11/85/84 TAHIFOLD LOCATION PLATE
U522 131 46473 68795/21 1SOLA CONP 409.0  49.8 1152.80 07764760 FIAATIEUEER GRAD-QBC-P2HZ
4522 131 46473 68795/22 1SOLA CONP 49.8  49.8 1152.80 11765/64 FIAATIEUEER GRAD-QBC-P2HZ

9587-34 b8795/24 1S0LA CONP 160.8 166.8 3280 B7/84/84 THSULATION SHEET 8.2 & 15U & 1186i1 FRY DRG X81-D120
9587-34 b8795/25 1S0LA CONP 160.8 166.8 3280 11/85/84 IHSULATION SHEET 8.2 & 151 & 1186i1 FRY DRG X81-D120
9587-35 b8795/27 150LA CONP 966.0 968.8  422.48 07784784 INSULATION SHEET @.2101 ¥ 45I01 & 1878001 FRY DRG X81-D128
9587-35 b8795/28 150LA CONP 956.0 960.8  422.48 11/85/84 IHSULATION SHEET @.2001 & 45I0 & 1878001 FRY DRG #81-D128




EFACS REPORT: PRl R el Goods Received

Page : 1 —

RECEIPTS by PURCHASE ORDER HO  11/88/B4 11:87:33  TESLA ENGIHEERIHG LTD
PO HUNMBER 68795  SUPPLIER 1ISOLA CONP
GRH Date Recd Iten Quantity UOM  State Parl Humber  Description Aduice Hote
215257 26/83/84 1 1288.0 EACH  DOWE  26-A18GBPA1  FRY STRIP 1 THK X 9 1 & 1 NTR LOKG. Hin

Total 1268.9
210564 12/83/84 2 368.8 EACH  DOWE  19-D2585 [HHER Z NIHDIHG COrB 31133

Total 360.8
215611 85/84/84 3 368.0 EACH  DOWE  19-D2585 THHER 2 NIHDIHG COvB 137

L] 360.8
217080 17785/84 4 368.8 EACH  DOWE  19-D2585 [HHER 2 NIHDIHG COvB 31138

Total 360.8
210567 12/83/84 5 288.0 EACH  DOWE  19-D1862 SPACER BLOCK. 3133

Total 280.8

216830 16/04/80 6  2808.0 EACH  DOHE  19-D1862 SPACER BLOCK. My




EFACS REPORT: Rl R R Sales Order

Page : 1 —

Sales Orders By Custoner 11/688/84 1N
(riteria selection : Custoner <ELEKTR>, Betueen <81/81/83>, and <99/99/9%, Outstanding <t

Order lorks Order Order  Quantity Custoner order
nunber Iten Order date  Part nunber quantity delivered UM  Due date Status Ualue nurber Descript
Custoner - ELEKTR ELEKTR LIMITED Currency = %  POUHDS STERLTHG
fick address @ 1 2 LIWAC HOUSE, FLEMING WARY, CRANLEY, WEST SUSSER, RH18 9AR

5542 1 ACk6 28/66/64 H/A 1.808  B.8088 EACH  25/B1/85 HS 2Ui72.08 LFB5988 ALT GHIEH

G542 2 AC46 26/66/64 H/A 10.086  0.0060 EACH  25/81/85 HS 3558.80 LFa5908 MAGHETIC

Total sales order value for custoner ELEKTA {Rddress 1) 26822.88

Total sales order value 28822.00

EHD OF REPORT
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333 Works Order

| |Activity
Lnit ﬁ Employee
[01/08/2004 =] [15/08/2004 = Week
Labour Time Logging AREEE
Time Analysis

Works Order Activity Code MName Hours Booked
AC29 &2 Hatchard, alan .45
Leisk,Simaon EE:15
Fhoder,Michael 16: 45
YWake, Daniel g:30
Total Hours for aL2 86: 15
A52 Cain,Paul 6715
Eden,Charles 82:45
Elphick,James 17:00
Etherington, Gary B51:15
Foster,John .45
Harris, Dawid 15:00
Hatchard, alan 700
Leisk,Simaon 27145
Long,Michael 92:30
mMusk, Thomas 26115
Fhoder,Michael £1:30
Strukelj, Sam 12:00
YWake, Daniel 68:15
Total Hours for ASZ2 Ea0:15
A53 sshton,Graham 43:00
Farrow,lan a5:30
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