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3D Magnetic Field Distribution
Measurement for AMS02
Superconducting Magnet

Status Report on July 28, 2003

Prof. Chin E. Lin

National Changhua University of Education
National Cheng Kung University

Objective

 Support AMSO02 project for measurement
and identification on Superconducting
Magnetic Field Distribution

« Field distribution data acquisition for
variations under different excitation current
controls, and identify sensitive locations for
remote monitor and control.

« Establish Bending Power Calculation
Database




Method

Use Hall sensor array to scan magnetic field in X-
Y-Z dimensions inside and outside tracker.
Establish field distribution database.

Determine bending power calculation database,
setup computing program.

Change magnet currents by 10%, 15% to analyze
possible sensitive locations.

Select sensors and design control loop for remote
monitor and operation.

Work Plan

Phase 1: design and produce measurement
structure before 1Q, 2003, Practice with AMSO01
at CSIST 2-3Q, 2003.

Phase 2: identification measurement at SCL,1Q,
2004.

Phase 3: At CERN, establish magnetic field
distribution data and bending power calculation
database in 2-3Q, 2004.

Phase 4: Magnetic field monitor 4Q, 2004.




Construction of a Mock-up

* For measurement fixture training, full
scale mock-up is constructed

» Mockup Completed March 2003

» Require exact match to all corner posts
on AMSO02 superconducting magnet
with a open window for observation

* Install CCD to monitor inside operation

+Z ams

RACETRACK COIL
ASSEMBLY (2)

DIPOLE COIL (2)

+Y +X
AMS \ /MM
VACUUM
HELIUM CASE
VESSEL ™
_ CRYOCOOLER

AMS-02 SUPERCONDUCTING MAGNET LAYOUT




AMSO02 Mock-up at Work

AMS02 Mock-up at Work




AMS02 Mock-up at Work

System Requirements

» Magnetic measurement system
design
— Auto field intensity range change
— Determine field sensitivity

* Fixture system design
— Servo mechanics
— 3D accurate motion




Inside Tracker Measurement

ams02-03.exc

ams02-4.exe

Fixture on Mock—up




~ Fixture on Mock-up

Fix Post calibration

* Fix Posts for Measurement Calibration
— Establish an AMS02 mockup in Taiwan.
— Use four posts to locate the planar fixture

— Calibration process to reference posts in the
mockup.

— Training with this mockup.




Fix Post Calibration

Fix Post Calibration




VFiX Post Calibration

-Skipping area |
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Fix Post Calibration




Sensor Amplifier
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Cabling in Mock-up

Mock-up in Position

* Mockup for Measurement Practice.
— Precision calibration to planar fixture (PLF)
» Mockup set-up March 2003
Mechanical limits tuning
Use AMSO01 at CSIST in August 2003

— for magnetic field data measurement training

— measurement calibration and verification test

11



Mock-up in Position
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Mock-up in Position
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Mock-up in Position

Mock-up in Position
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Mock-up in Position

Calibration using Mock-up

» Use Mockup for Measurement Calibration
— Moving test
— Accuracy test
— Sensor mounting test
— Data recording test
— Monitor test
— Establish SOP

15
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Mock-up in Position

Mockup for Measurement Practice.
— Precision calibration to planar fixture (PLF)

Mockup set-up March 2003
Mechanical limits tuning
Use AMSO1 at CSIST in August 2003

— for magnetic field data measurement training

— measurement calibration and verification test

We are working hard
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PDS+MF for AMS-02

HE—HIx

Project Title and Terms

s AMSE I HELZH AP HREETUR
AMSH L w353D 5 th 2 & 1)

» Development and Implementation of the
Power Distribution System from ISS to
AMS and Measurement of the AMS02
Superconducting 3D Magnetic Field Map

* June 1, 2003 to May 31, 2006 for 3 years




AMS-02 on ISS

AMS-02 Concept

p=my
AVIV = 0.1% to determine the mass

Astro- physical
particles

Super Fluid He

Super-
Conducting
Magnet

Particles bending
in magnetic field

- :
Particle Velocity
& Energy
Measurements

8 Layer trackers
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Project Goals

» Support AMS-02 main project

* Carry out system design, implementation
and verification for power distribution
system (PDS)

 Superconducting magnetic field
measurement for AMS-02.




Specifications for PDS

Feed power from ISS or STS

Converting 120~128 V, 2 kW DC into
AMS-02

Supply 120 V DC and 28 V DC power in
two-bus configuration

Redundancy configuration

Power Distribution Syste

AMS-02 Power Distribution System (PDS)

Electronics:

+Magnet

-Hoaters
PR g Filtering, *TRD
Control, |
&
Conversion *ToF, ACC
“RICH

*ECal

AMS

*Tracker

Jomt

HERAEES B
YOZKI22b 406 64




PDS Hardware Profile

4 sets of 120V DC/DC Converters
3 sets of 28 V DC/DC converters

Including Engineering Model (EM) and
Flight Model (FM)

NASA approved 90~92 % efficiency
Bus configuration + switching + remote

control

ael

CESEM4-A [8x}—"

! Input Telemetry

PDS Circuitry

Magnet

| BSEM3B [2x]
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Project Goals

For PDS objective, we are organizing NCKU
team to participate CGS for space qualification
system design, test and verification. Among all
different aspects of PDS specifications, NCKU
team will complete subsystem manufacturing and
quality assurance test in Taiwan. Through this
project, the NCKU team will establish and
promote industrial capability in space
qualification system design, manufacturing and
verification skills.

AMS Superconducting Magnet

+Z aws
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DIPOLE COIL (2)
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Project Goals

* For superconducting magnetic field
measurement, the NCKU team will
contribute magnetic technology expertise
to establish accurate magnetic field
distribution data for further data analysis.
The magnetic field measurement work
includes measurement fixture design,
manufacturing and execution of real
measurement at SCL and CERN.

Sub-Projects

Subproject 1: & & 541 R R A 3T £ Characteristic
Analysis and System Specifications FRIE g 235
Subproject 2: # i i 34 5% zﬁ%fﬁéﬁ%/ﬁlj % DC/DC
Converter Manufacturing and Test & # }# #{4%
Subproject 3: B i ## 34 % 45 M5 3% Characteristics
Verification for DC/DC Converters #% 14 ¢k #3%
Subproject 4: % #5254 ~ B L3 4k 42 #% Integration,
Verification and Technlcal Transfer BRI H # 3%
Subproject 5: AMS#Z ¥ w5 3553D 5 th 2 & )
Measurement of the AMS02 Superconducting 3D
Magnetic Field Map #k & —#(3%




Team Members

Prof. Chin E. Lin #k3§ —

Prof. J. F. Chen g3 g ~ Prof. Y. W. Huang & #s )2
Prof. Y. C. Chao #4154k ~ Prof. C. L. Chen BR1\"~ /1
Prof. H. H. Chiu 5f#£42 ~ Prof. S. T. Jenq ¥ im /&
Prof. T. J. Liang %4 £ ~ Prof. T. C. Chen fR &%
Prof. T. F. Wu #2448 -~ Prof. T. R. Chen FR 81 %
Prof. A. S. Hou /£ %¢ % ~ Dr. Edwin S. Wang F 1Z 7
Section Head Steven S. Tsai 2278 % 4 &

Prof. Y. Y. Zhou i j&

Team Members

International Team Member

Pror. Hans Hofer, ETHZ, Magnet Leader
Dr. Juergen Ulbircht, ETHZ, MF

Dr. Mike Capell, MIT, MF+PDS

Dr. Gert Viertel, ETHZ, PDS

Mr. Steven Harrison, SCL, MF

CGS Member, PDS

Crisa Member, Spain, MF




Magnet Team
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D, Ulbricht
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TOF Magnet  SCL { /]Smmlnmm 51
Tracker Conducting
VETG Magpet e
RICH Hegration ﬁ-—- ﬁ“‘* netic Feeld
N Lasurement
LIN
CRISA Magnet
Control
Slow Cantrol Operation
SHL
Antimalter Bending
Physies Pawer
A Calculation
AMSG2 Supercondacung Mugnet Group Work Flow Chart
System identification
and Integration
NCKULLIN
Specification . g
pecificatt POS DUADC converter .
and Technical . X Test Support
Responding Design Manufacture Test ITRE NCKU
P oty CGS. Alia Matr Tek, NCCL o
MIT/ETHZ
CAN Bus PDS Space Environment
RWTH ui;’ T Integration Verhication
v CGS.NSPO NSPO, NCKU




Man Power in Project

One Full Time Post Doctoral for 3 years
2 Two Full Time Masters for 3 years
1 Part time Administration Assistant

5+2, 5+2, 4+1 Part Time Master and Ph D.

Students to support project work loads.

Project Budget

Probably NT$ 78 M for three years

CGS asks for Euro 1.65 M for design,
manufacturing and mission.

Negotiation is required to bargain for 22%
to 40 % job return to Taiwan team.

MF part needs NT$ 5 M
8% Overhead to NCKU
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Proceedings

Team members may have chance to join the
Technical Interchange meeting at CERN, or
NASA JSC/KSC

MF subproject carries experiment to SCL,
UK, and CERN, CH, Madrid, SP, under
schedules.

PDS subproject carries verification test to
CGS, IT.

PDS verification test in NSPO, TW.

Proceedings

* MF measurement requires 4-6 weeks at
CER, CH, in July 2004.

» PDS Mission preparation requires 6-12
weeks at NASA KSC, USA, in August
2005.

* AMS-02 launch schedule on October 28,
2005.
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Sub-Project 1

» Sub-project 1 is lead by Prof. Jien-Fu Chen, EE,
NCKU, to join CGS in PDS characteristics
analysis and system specifications.

This work has to get started immediately with
CGS and other cooperation partners to determine
detail specifications for converters and controllers
in PDS.

This work has also responsible in sourcing a

qualified Taiwanese manufacturer to handle some
productions in Taiwan. This process should fulfill
Government Procurement Regulations and NASA

requirements.

Sub-Project 2

Sub-project 2 is lead by Prof. Yue-Wei Huang, EE,

NCUE, to manipulate PDS manufacturing control
both from Taiwan and Italy.

This work is to set-up contract with CGS and
Taiwanese manufacture, to monitor manufacturing
process and to carry out tests to meet the
specifications both in CGS and in Taiwan.

This process should fulfill Government
Procurement Regulations and NASA requirements.
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Sub-Project 3

* Sub-project 3 is lead by Prof. Yie-Chin
Chao, AA, NCKU, to carry out converter
test and characteristics verification in
Taiwan, and in Italy.

Sub-Project 4

* Sub-project 4 is lead by Prof. Chieh-Li
Chen, AA, NCKU, to work with CGS for
PDS integration in Italy and space qualified
system verification in NSPO, Taiwan.
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Sub-Project 5

Sub-project 5 is lead by Prof. Chin E. Lin, AA,
NCKU, to support the magnetic field
measurement of the superconducting magnet.

The required mechanical fixtures, magnetic field
sensors, system integration and data acquisition
software will be developed in Taiwan.
Preliminary measurement work will be carried out
at SCL, UK, after the magnet is first assembled,
and at CERN, Switzerland, after the complete
magnet assembly but before other parts of AMS
are installed.

Schedule is dependent on Magnet Team.

Project Management
Organization

Organization: This project is executed
through Project Control Office (PCO) at
Room 5859, AA Building, NCKU.

Tel. 06-274-1820, NCKU 63693

Prof. Chin E. Lin, Cell Phone: 0932-983979,
0929-071071, Assistant: Chih-Ching LiZ=
&5, Cell Phone 0935-179101

E-mail: AMS NCKU@seed.net.com

14



Project Management
Team Meetings

Team Meeting will be called on regular
basis before and after AMS-02 TIM.

Consulting meeting will be called on each
occasion of technical specialist.

Project report meeting will be called on
preparation and finish to Prof. Ting.

Project Management
Responsibility Control

Responsibility will be identified after
negotiation with CGS.

Responsibility is monitored according to
schedule and tasks by PCO.

All project data feed back to PCO instantly.
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Project Management
Financial Control

¢ Financial control is executed through PCO
following the approved budget.

* PCO handles team member travels and
expense applications.

* Request man power quota through PCO,
depending actual demands.

Project Management
Documentation

« All sub-projects require to handle related
documentation control from CGS, CERN
and NASA.

* All documentations merge to PCO instantly.
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Project Management
Schedule Control

* PDS progress milestone and check points
should meet overall schedule requirements
with 4 weeks tolerance to due date.

* Prior to AMS-02 assembly at CERN, Sub-
project 5 should finish magnetic field
measurement and data analysis before October
2004. Magnet test at SCL, UK, should be
carried out before January 2004, in advance.

Project Management
Schedule Control

* Prior to PDS integration and assembly at
CGS, Sub-project 1 and 2 should finish all
PCB parts, such as DC/DC converters and
control circuit boards, by NASA
requirement tests, EM by December 2003,
and FM by August 2004.

* Prior to AMS-02 assembly at CERN, Sub-
project 3 and 4 should finish PDS
integration verification before March 2005.

17



Project Management
Schedule Control

* NCKU team may need to support AMS-02
integration work at CERN and at KSC
before launch, from May to October 2005.

* Schedules are subject to change following
AMS-02 overall schedule.

* AMS-02 launch is scheduled on October 28,

2005.
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CARLO GAVAZZI SPACE SpA

TARLO QAN

RELAZIONE DI RIUNIONE / VISITA |

AMS-02-MOM-057

FOGLIO
SHEET

v

MINUTES OF MEETING / VISIT

DI ANNEX
1 9 2

DATA - DATE
04 - August - 2003

LOCALITA' - LOCATION COMMESSA ~ JOB

MILAN AMS-02

RIF. - REF.

IMPIANTO
PROJECT

DESCRIZIONE
DESCRIPTION

AMS-02 PDS CGS AND NCKU COLLABORATION

CLIENTE - CUSTOMER

LOCALITA

preoviied Carlo Gavazzi Space (Milan)

ORDINE - CONTRACT

SCOPQ RIUNIONE
PURPOSE OF MEETING

CGS & NCKU COLLABORATION FOR POWER DISTRIBUTION
SYSTEM (PDS) OF AMS-02 EXPERIMENT

REDATTO - WRITTEN BY

S. Alia

LISTA DI DISTRIBUZIONE
DISTRIBUTION LIST

G. Viertel (ETH)

M. Capell (MIT)

G. Borghi (CGS)

NOMI - NAMES POSIZIONE - POSITION G. Mazzoni (CGS)
- Prof. Chin E. Lin (NCKU) R. Grossi (CGS)
@ R. Aceti (CGS) P. Apollonio (CGS)
E S. Alia (CGS) | F. Facchin (CGS)
< |M.Molina (CGS) _
=
i
9
&
1
,;é’b'g : ARGOMENTI DISCUSS! - DESCRIPTION OF DISCUSSION AZIONE A CURA )
ACTION BY
1. AMS-02 PDS Preliminary Design Phase
CGS presents the following documentation to NCKU:
e Proposal S3-054 Power Distribution System - Preliminary
Electrical Design
e Draft Contract between NCKU and CGS for the PDS Preliminary
Electrical Design
Both document are handed over to Prof. Lin for further review and |[NCKU comments to draft
comments. contract by 8 August 2003
Pending authorization from Prof. Ting and finalization of funding for AMS
PDS, NCKU will proceed to place a contract to CGS for the activities
associated with the Preliminary Design of PDS for an amount of 142400
Euro NCKU PDS Preliminary
Design  contract  signed
before the end of September
2003
2. CGS presents the AMS-02 PDS proposal S3-057 Issue 1 Revision 1 to

NCKU describing the activities associated with the development of the
PDS engineering model and flight model. The share of responsibilities
between CGS and NCKU will reflect the need to keep the full responsibility
of the PDS performance at CGS while sharing the work with NCKU. It is
proposed that CGS will develop and integrate at its premises the
engineering model with the participation of NCKU engineers to familiarize
with the design while NCKU will manufacture the PCBs and the
mechanical parts, assemble the boards, perform the full functional test
and the full environmental test. CGS will support these NCKU
manufacturing and integration activities.

The proposal S3-057 Issue 1 Rev. 1 will be updated to specify better the

1) INDICARE IL NOMINATIVO RESPONSABILE DELL'AZIONE E DATA DI COMPLETAMENTO
1) ACTUAL PERSON RESPONSIBLE FOR THE ACTION AND COMPLETION DATE SHALL BE SHOWN

Mod. N° MOM-06/02




- RELAZIONE DI RIUNIONE / VISITA N

AMS-02-MOM-057

CARLO Qe
ANNEX
' MINUTES OF MEETING / VISIT Poclo 2 D1 2
CARLO GAVAZZI SPACE SpA
DATA - DATE LOCALITA' - LOCATION COMMESSA - JOB RIF. - REF.
04 - August - 2003 MILAN AMS-02
1)
,;;A;‘s" ARGOMENT! DISCUSSI —~ DESCRIPTION OF DISCUSSION AZIONE A CUR%
ACTION BY

technical involvement of NCKU engineers coming to CGS during the PDS
engineering model development phase. A further update will be
associated with a more detailed planning for CGS support during the
Flight Model production

The schedule discussed at the TIM meeting of July 29 2003 has been
confirmed in its main parts and will be updated to include additional
milestones in the flight model manufacturing and integration phase.

CGS update the proposal by
8 August

CGS to draft a contract and
send it to NCKU for the PDS
development by mid. August
2003

NCKU to place a contract to
CGS for the PDS full
development by end of
October

1) INDICARE IL NOMINATIVO RESPONSABILE DELL'AZIONE E DATA DI COMPLETAMENTO
1) ACTUAL PERSON RESPONSIBLE FOR THE ACTION AND COMPLETION DATE SHALL BE SHOWN

Mod. N° MOM-06/02




14
Contract <4
1
between (7

National Cheng Kung University
N° 1, University Rd
Tainan, Taiwan 701

hereinafter called NCKU

and

Carlo Gavazzi Space SpA
Via Gallarate 150, 1-20151 Milano

hereinafter called CGS

for the AMS-02 Power Distribution System
Preliminary Electrical Design
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1. Scope of the Work

CGS shall perform the preliminary electrical design of the AMS-02 Power Distribution
System (PDS). This preliminary phase was part of the PDS proposal S1-043 Is2
Rev.2 dated July 2002 issued to ETH institute and now extracted and detailed in the
proposal S3-054 Is1 Rev1 dated July 2003 issued to the NCKU institute. The
proposed Power Distribution System is based on the development of the Remote
Power Distribution Assembly (RPDA) carried out by CGS for the International Space
Station, with the necessary upgrades for AMS-02 as described in the CGS proposali.

2. Deliverables and Schedule

The design activity will last one month, from the date of signature of the contract and
in any case not later than 31 August 2003. The following deliverable document are
foreseen:

s Electrical Design Report: AMS02-RP-CGS-001 Is.2 dated July 2003

3. Subcontracts

No subcontract are foreseen for this activity

4. Shipment of Documents

CGS is responsible for all administrative and customs formalities required to ship the
deliverable documents. CGS is not responsible for any custom taxes and similar fees
in Switzerland.

5. Cooperation and Exchange of Information

In case it is deemed necessary or advisable the contracting parties shall meet to
discuss problems relative to the project.

6. Price and Invoicing
The Firm Fixed Price of the AMS-02 PDS Preliminary Electrical Design is:
142400 Euro

A single invoice shall be submitted for payment at the delivery of all technical
documentation.

Payment shall be effected, upon invoicing, within 30 days.

The invoices shall bear the contract number. They shall be sent to NCKU in two
copies and shall not carry any additional information.



7. Confidentiality

Any data and information supplied by either Party to the other, identified as
“restricted use”, company confidential” or “proprietary” and belonging to the
disclosing Party or any third party, shall be governed by the following terms and
conditions:

The receiving Party agrees to protect such data and information with the same
degree of care which the receiving Party uses to protect its own like data and
information.

The receiving Party shall not disclose or have disclosed to third parties, in any
manner or form, or otherwise publish such data and information so long as it remains
confidential without the explicit authorisation of the disclosing Party.

The receiving Party agrees that it shall use such data and information solely in
connection with the performance of the Work, unless otherwise explicitly authorised
by disclosing Party with the designation of specific data and information and use.

Nothing herein shall require the receiving Party to protect from disclosure information
which was in the receiving Party’s custody prior to the inception of the Contract,
information which comes into custody of the receiving Party without restriction and
without breach of obligation, information which is independently generated by the
receiving Party, or information otherwise in the public domain without breach of the
Contract by the receiving Party.

Nothing shall restrict the use of any information which

a) is established by CGS to be otherwise available in the public domain
otherwise than by breach of the Contract; or,

b) is established by CGS to be without restriction in the lawful possession
of the person or entity using the same; or,

c) was obtained by such person or entity from a third party who was free
to supply the same without restriction.

8. Language

The language used in the Contract, correspondence and any relevant documentation
appertaining thereto shall be the English language.

9. Governing Provisions

This contract and technical specification constitute the entire agreement between the
parties with respect to its subject matter. Swiss Law shall govern this contract.



10. Contract Changes

Alterations of this contract shall be valid only if they are recorded in the form of an
annex signed by both parties hereto.

11. NCKU Representatives

The overall responsibility is with Prof. Chin E. Lin
Ph: +886-6-274 1820
Fax: +886-6-236 1835

The technical responsibility is with G. Viertel (ETH Zurich)

Ph: +41-1-633 2015
Fax: +41-1-633 1104

12. CGS Representatives

For technical matters: Sergio Alia,

Ph:  +39 02 38048 236

Fax: +39 02 3086458

For contractual and administrative matters: Flavio Facchin

Ph:  +39 02 38048 227
Fax:: +39 02 38048 207

13. Technical Specifications

The CGS proposal S3-054 I1s1 Rev1 dated July 2003 is an integral part of this
contract and shall be signed by the contract parties.

14. Transfer Account Details

Name: BANCA INTESA RETE COMIT MILANO
IBAN CODE: IT68 RO30 6909 5490 5069 8000 110
BIC: BCITITMM384

Signed on behalf of Carlo Gavazzi Space SpA



i
5
B

MIAINE TINYLSITOOW
AWANVYD 1831 IDNVLIIOOW T NOLLVIL STIVIO

NOILONaOHS M1 dieeee———

. P U.&;::i!efi e
§

AUVINNG NOIIVHO LN
BIA HOALNI HILSAS W
{meynens wlineoq reoRBD) 26027

: FLETY

SIUALIY NOILYHD AL
: NOLVHOILN
| 1831 NOILLVILIRSIA SRIVOD W

. womonaowawa [ ]
NO1LONGON W3 messsssnssgh

Somd amoo mx i

(manaiyy ulrsa() Amunaad) Wid

MNOLLINAOYHS 8ad

LT S MCLIT SRS BRI T LN SR ST T SN NN R B ST O LT SN MU ST S N
bod v T v a7 WOC P POOC POOC PO 00 L

MIAATH IONVLLID OV
L 3ONVId3DOV 2 NOUYDIATYD
NOULWHOILNL LN
TWIA ADYINNS LS3L
LS3L mid
AN MNOW O NQ0Hd RIvOB
NOUDNAOHAE N4
NOLLONOOMd N4

20dd 17T MO0 My

AVINNS NC UL VEO AN
HIA BOIINI NILSAS NI
(msneny uBieeg) (eaRu D) WD
1531 4NN

SMUMLLIV NOUVHOILNI
NOILYEOILNG LN
1534 NOULVIIIRIIA SCRAIVOE NI
1S3 w3
NQNI 2NQ0Ud W3

MNOLLINGOBD W3

J0Td SNOD W3

(M8 MB UBISA (] AN ULUNS i) SO
NOUWVSNvNEG NDIS3a
JOAUNQNRED $Qd.

TEAIME FLUONY




6L A8 — . : 2002 9| 48qwa)dag viiz/6eLz-Gee (18z) 1/990-cay (182) Bomjjog uay / unleyy jus| / sajeq wir
r Wlywidlr an OiSiVIr [P WVIW[4 F AN 0S|V iF Wiviaidlr aN OS] virir Wivialair aNos VI ir Wi aN'O's Vi ir wivialdir aN'oss! virir Wivinia e
A Aﬁ “ W 27 i MOPUIA INOX08YD M : | I _ _ Hao div | | sisAjeuy Speo] UoNedyUBA =  YIA
TTI ) [ | N o511 do2y w | E * {1 e monns wosass s oo doov
|_M‘ T Siea ¢ 10} w:o:m_mao E@E B SS UO LOISI3Q 0F) ON/OS Q 10d WM (UNNOEA (euLByL = A
B NN AR RN bupsaL W S touooleueuL = SOL
: ) ewdorsa 5004 o8t wowdinb3 152 jeroeds = 31s suonjesad( UOISSIN
[ T swsmiven || | o sonevbewolrs soeds = 108
H sindu) 1ad Ny s= 108
[ T T Y O ae_-uoaenun:uo:w&u a4
J9)ue) uopeil up uo| 2 =
|| e g oSy 0y s | [ ||| il T e oo peoted - 904 suoje1ado O
momay ALsod || BunsoL AL worsks e peonke s sad|| 391 WINNJBA |BWIaY ]
“f A qu Aouek = 18N g
22 wroocyiemmnen oo metnasior - | UONEIQNED B "DUNSS L
Qw.&EOO.:Q.mﬁwE_ 1S9y _mco_.o::u_ * ' 7 _ W61 uonels eceds jeuonruIU s  SSi _NCO_HO_.‘__JH_ >_Qr—._mww{«
‘dwo ‘dx3 g jeubep _ Aiquiassy " nue__neuh.q..kv_-wuu mﬂu HCGE_LGQXN SINY
ounzu3oneusen| || || i aenmoa= | (O/\ JUDIIY B WorsAsohid
708 e buysa | g uoneibaju) 1s0d suopesedo Ma1) SWY =  dOJV ¢
_ bbby 1W0)SAS YIRRY UOWIIOD BARDY = SYOV uwcmms_ Umum._mwu,c‘_‘
i : o P ‘]oAaq waysAsohi)
younz-Hi3l ‘
. D ‘1eubey bewoAin
0}SOlL | .
%9 sjusuodwo) Tosor JuawdojaAaq ase)
awiiadxg A | |on e “wnnoeA ybil4 fewokin
juswdojeAaq SY1S %
¢ ]
057 01 sy1 Wouyeda SOl ‘Juswuadxy SNV
_______ i :
JERIAEE _ @ _omﬁ 01 7OS WOl HWO/OA V1S mmﬁm&s 1 Bumso1 SIS 10_5_@.:00 Q JUOA
<._> mkw,\w.w“miwk epon sisaL1epom |11 a1 _ _ _ w ﬁ i w _ ‘ 7 _ _ _ _ : IHHO B PIOIOSION uwmu_. w_\/_<\NO|me
T Tows | yowes soons 108 01 OSF Eo:\o\b\ﬁm _ : _ :_? juswdojaaag
Vo ) \ ainixi4 1s9) Buu-
(maiasy sapun uoisusx3 1A :mucm_s_gc_oo me&w.ﬁ %xﬁm\, hb_ _ _ “ | - T 2 OA V1S @NEO?O
TSSO TS O VOO U O T T By Y | bt j [ - ..-nﬂ.,_,...._._»na._,nn.w T e e vy e e
1t 0 I v : -
o Sor s e 1] wnoron VLS # 20550 eiboy _ _ _ _ _ _ LT yuswdojeneq eanyxig
2489 0} Jamodung N R e S e el
WOl S19 s By Bupesu)Bul = \A WwassS
pomemocoviisnswmtns= (9| ||| [TTTTT insvovesasva [ ] wéﬁ@m@m ass [T W [[11]] | Aquessy B zo-ssn
ue B ] 9 JBA| U S
TR e ® e LT e ||| 1001909 djooiy
o O . .
yeo) o:dchauz.n-§m0>.29_“u\<.mrw- . e : e l—mz w wu—.w MIO
slz(9|s o1 -\ riSjor|L-je- 6Lyt (3 T TR 2 18 Y% 074 XA 44 X4 2414 :TA X4 74 EREECPCEEPCUEPEBEPrRYREYErPYEr YL rBrpr SRS ESPSES USRS IZIEINIEIPIUTRIPY
ﬂsﬁru— r$ riFwlvilairia wﬁ Wﬁv Wivilalr anioisIvIr ir Wil [r anioIS VIrTr Wivinla [riaiNiOls|vir IF Wiviala [FlaNBIsIvIFIF WiviaLie aweN Aoy
900Z| 5002 002 mocN 2002 1002 0002

1HOIT4 SSI 5002 ¥390.100 --- 3TNAIHIS YILSVIN Z0-SV



0009¢S

\/ 7108 03 diys Juswdinbyg 000001 T I 000001 uowdrys Juswdinbg
Bunoeow dnoid 00091 ¥ I 000¥ owejddns Sunosws wea],
yoddns gess 00009 Al 1 000$ speusyduad 1eindwo)
poddns geis 00009 4 I 000$ a8eisod pue suoyq
poddns yeis 00009 4! I 0008 Areuoness 30O
pioddns gee 0000¥ 1 01 000y dup 1e00]
AW Aoddns gry o 00000z 01 0c 000 SHeJ/S901A9( SOUONDIH
0009¢S oseyd Aguenb 9jewso JelIdIRIN €
00008L
AP PUBLDE U108 1S 00009¢ 1 4 000081 10sudg§ 11eH A€
; 0o00Ty 1 I 00002Y Imxty (d¢ AN 81V JIL
00008L aseyd Ampuenb soud yun awdmby 7
00s¥8¢CC
Sdd, woddns juswiadxa 00ozel Tl (4 0008 qud-uspnig awl] HUed
AN Woddis quan 00009¢ Tl ¢ 0009 SW-juapni§ sy, Hed
SAd/ 103eulpIO0d [edIYI3) 00sTvL  Sel I 000sS 10300p1SO dun], ing
ANON 163 Juessisse awp red 000ZL 4! 1 0009 juB)SISSe Iy HUed
SCd/ S “107eUIpI002 193(01d 000816 S€l ¢ 000¥€ JuBlSISSY Swi, fing
00S¥822 yuow uosiad siseq [ouuosidd |
jewey ANS-Wl [elol-qns uoneinp Auenb siseq a1y SWUJISSY /UOIoUN, woy

00T 01 £00T

SINV 10} JIN® Sdd ug|d 3193png 13foag



0r1€979
0¥088¢
00TSL6S

N “T1DS 18 1891 10 ALR))

NN CIDS 12 183) 10 ALe))

VSN ' ALL Pualy

SSIMS 8 NI PUshly
009¥LET

[e10], dUQ JeS X
peayIaA0
wng Jes x

009¥LET
00e9vT € [ 0ST'CCT 1SSV pue Suapmg 1891 1DS
006SST 1 [ 005SST Id 389L 108
00878 ¢ 14 082°G8 VSVN 01 du NI L
0000211 § [4 000CT1 NYEED 01 diy L

suosiad sdu soud yun

ARy ¥



1N T1DS 01 diys juswdinby
Suneow dnoid

oddns jje1s

woddns ygess

uoddns geis

uoddns Jjeis

Sd/ JO1eUIPIOOD [ROIUYDI)

JNON Ut Juessisse owny led

S(d/ S ‘101eUIpI00d 193fod
00Teete

yewoy JANS-Wel [e103-qns uoneinp Ayjuenb siseq dej

SINV 10} AIN® SAd

000965
00000T
00091
00009
00009
00009
0000¥
0000¢
0000¥
000091
0000¥

00Teeet
000Z61
00009t
00S69L
000ZL
00966

I I 000001 yuswdys juswdinbyy
¥ I 000% owosiddns Suncow wea ],
4l I 0005 sfeuoyduoad sayndwo)
4! I 0008 a8eisod pue suoyq
4! [ 0008 Areuoness 30O
I 0 000¥ duig, 1e00]
I 14 000°G preog DI Jegdwry D0
I 14 00001 J0suas§ 00D
¥ (4 000°07  wowoddng Josusg onousei
¥ o 0002 syuswo[ddng [eIS|A SINIXI]
oseyd Apuenb  sjewWINSd [BLIIBIA €
¢l [4 0008 qyd-juapni§ swi ] ved
¢l S 0009 S-uapni§ awil], bed
Gel [ 000LS 10300pISO( W], [|ng
4! ! 0009 jugjsisse awim) ued
Gel C 008Y¢ JuBISISSYy swil], [Ing
yuow uosiad siseq [ouuosiad |
aﬂoaﬂwdmmd\\ﬁomﬂuczm Wy
S00Z-+00¢C

ue|d }93png 103loag



SSIMS ‘N 18 1893 N0 ALIe))
SSIMG ‘NED 12 159) 1no A11e)
UOTIBOIJIIDA [0RU0D) AN

SO 18 189 UOHIBOIILIOA N0 ALIED)
VS0 1B WLL PUSHY

SSIMS 18 NLL PUSHY

£ST9159
BTevel
§T61879

STRCSLE

[101 OM [, JBO&
peaYIAQ
wng Ieax

YA145%9

1SLEvy € I LI6'Ly1 1SSV 29 sjudpmig 1S3 NHD
vE8S6C T I LTI6LYT IdOD791d 1891 NAD
000STT 1 I 000611 ureds ‘YSYD 03 W' 1d Id
000026 ¥ [4 000'GIT  Ares 03351 WH IdODFId
0vzz89 v [4 08768 VSVN 01 di IWIL
000968 ¥ 14 000°T11 NYAD 03 diy WIL

suosiad dug 9oud yun

PARL] ¥



00096

AN 1O 03 diys Juswdinby 000001 1 [ 000001 yuswdrys Juswdmby
Sunesw dnoid 00091 ¥ 1 000¥ juowdjddns Sunesw wea ],
voddns gess 00009  ZI I 000S sreuoyduad sopndwo)
poddns geis 00009 Al 1 000S a8eisod pue suoyqg
Hoddns gess 00009  TI I 000S Areuonels 20O
Hoddus gyeis 0000y 1 01 000¥ du, 007
§oaredidns gey oy 00009 1 Al 000°s pIeog HNOID 189,
00096¢ oseyd Amuenb SeWINSS [eudIRN 7
00v91¢C
4 Hoddns juswadxa 00096  TI [ 0008 Qud-uepni§ dwi], Ued
SAd; Hoddns juswadxa 00088C ¢TI 14 0009 SI-1uspmy§ durl], Ued
Sd/ 101BUIPIOOD [EOIUYID) 00s96L St [ 00065 J0300p1S0d W, [N
SAd/ S “Joreuipiooo 3osfoid 006£96 S€1 T 00LS¢€ SISy Suni L [ng
AN Ul Jueisisse S} 1ed ooocL Tl [ 0009 jue)sisse awn Jed
00¥9122 yiuowr uosIod SIseq [euuosiad 1
Jlewy  NNS-WeI [e10)1-gns uoneinp \Qﬁcmsv Siseq a1ej aﬁOEcmmmm<\co_u0=3m wl
900T-$00T

SINV 40} JIN® Sdd ug|d 193png 19301y



VyL99tC - aouaseyiq

69767698 18png snoiadlg
906576958 dn ppy uoisiasy
C1SYOLYLI SDO) 10j [B103
T118L66Y peayIan0
0v9TLYT9 y'6¢ 1 00968¢T 1500 §DD
L HSDOS
Y'6£172T81 9002-£00T [e10L
VOVLIIYS 16103 931y [, TS X
v'991€0Y pesayienQ
0856£05 wng Jesx
081LT¥C
DS VSVN 1e uonednjuoa Aj-a1d SNV 000€€T ¢ [ 00S‘911 Iopnyg uoneredaid A11 SNV
DS VSYN 18 uoneorjuaa A7j-a1d SNV 00SZ01 1 I 00$°Z0T1 1d uoneredold A4 SNV
SDD 1¥ 1831 UONBILILIOA 100 A1IB)) 00009% ¥ I 000GIT  Aqeif 03331 WA 1doDRId
VSN 18 WLL pusny 089116 ¢ z 087'G8 VSVN 03 dun NI L
SSIMG 18 TALL PUany 0000211 § z 000CT1 NYAD 03 dul WIL

08T1LZVT suosiad du 9o1d Jun [PARI] €



