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9 nr.
TRAINING PROGRAM. OUTLINE

1. SCOPE

This plan describes the training included with the provision of a TR-19 cyclotron system. The course c
overs areas of interest to cyclotron operators and chemists. Staff members other than the operational s
taff might also be interested in specific topics. Therefore, it is possible to accommodate technical s
upport service personnel and technical management personnel for portions of the course.

ACSI offers the option to customize its training plan and delivery according to specific needs and r
equirements from Customers. This can be defined through mutual agreements and/or contract e
xtension(s).

T he course will be delivered in English language. The instructors will have appropriate e
ngineering/technology background and experience in cyclotron and laboratory equipment operation. A
Certificate of Participation will be provided upon completion of each training module.

2. CYCLOIRON SYSIEM I RAINING
2 .1 Objectives

The objectives of the cyclotron training are:

1 . toprovide an in-depth knowledge of cyclotron operation, capabilities and performance
to

enable an operator to optimize the entire system;
2 . to provide the opportunity for hands-on practice to build operator confidence;

3 . to ensure that only operators who achieve an adequate level of competence to operate
safely

& effectively will be assigned to duty without a supervisor.
At the end of the training, students will have the knowledge & ability to:

1 . Operate independently the cyclotron system and related ACSI equipment;

2 . Start, maintain & interrupt or terminate routine irradiations according to fixed protocols
and

pre-determined parameters;
3Define parameters for new or non-routine irradiation programs; 4.
Recognize deviations from normal conditions & diagnose them; 5.
Use corrective measures to remedy deviations;
6. ldentify system malfunctions, determine the proper action and proceed accordingly; 7

. Understand and execute the preventive maintenance protocols.
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2 .2 Operator Qualifications

The minimum requirement for a cyclotron operator is a diploma in electronic or mechanical technology
from a recognized technical institute, or equivalent training, for example through military service. E
vidence of the ability to handle a variety of skills is desirable.

As a pre-requisite to this training, the Customer shall ensure that the trainees already have basic k
nowledge of cyclotron theory and operation, basic mechanical skills and an understanding of electrical a
nd electronic systems and computers.

2 .3 Training Course Modules

ACSI structures the training course in two modules:

Factory Training provides knowledge on general aspects of cyclotron operation and routine
maintenance. This training is delivered at ACSI’s facilities in Richmond, providing the participants easy
access to its various Specialists.

It is recommended that this training takes place before the system installation.

On-Site Training provides in-depth knowledge on cyclotron operation. This training is delivered at the
Customer site, providing the participants with the opportunity to practice under real conditions and
supervision of an experienced Operator. It is delivered during system installation, acceptance and c
ommissioning.

2.3.1 Instructional Format

Advanced Cyclotron Systems will provide training using the following methods:

1 . Oral presentations

2 . Demonstrations of specific actions or events

3Participation in the practical operation of the cyclotron & related ACSI equipment 4
. Participation in routine maintenance procedures

5. Participation in corrective maintenance if “opportunities” arise

6. Problem simulation exercises

7. Dedicated trouble-shooting sessions 8

. Information exchanges
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2.3.2 Safety Emphasis

The course will place a heavy emphasis on safety:

1. Personal injury, covering the following hazards:
- ISIS High Voltage
- Main Magnet Power
- Main Magnet Motion

- RF High Voltage
- Vacuum Power

- AC Power
2. Damage to equipment

- Interlock System
- Practices

Workplace Safety and Radiation Safety are fundamental aspects of a safe cyclotron operation. As these
subjects are governed by local regulations, they are considered as not covered during the TR series t
raining. Customer is advised to consult with local regulatory authorities for recommendations regarding a
ppropriate knowledge transfer and qualification for its staff.

2 .4 Factory Training

Factory Training takes place at the ACSI factory while the cyclotron is being assembled and tested, just
prior to packing and shipping. This presents a unigue opportunity to examine the cyclotron system
without the demands of restoring production capability or the need to limit radiation exposure. While
t he factory training is typically used to supplement classroom sessions with some “hands-on” e
xperience, it is also useful as stand-alone sessions. It is during this stage that training in the actual o
peration of the cyclotron begins. ACSI recommends spending 1-2 weeks at the ACSI factory to ¢
omplete this training. The factory training is divided into the following topics:

e Cyclotron Overview

e Radio Frequency System, Principles

e Radio Frequency System, Operation & Troubleshooting

e Control System, Principles

e Control System, Troubleshooting

e \WVater Services

e Vacuum System

e lon Source Injection System
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e LElectrical Services

e Magnets and Power Supplies
e Probes, Beamlines and Shielding
e Cyclotron Operation
e Targetry, Chemistry and Radioisotope Production
e Customer Support and Remote Access
e High Voltage Operation
e ISIS Maintenance
e Targetry Maintenance
e Probes Maintenance
This training is centered on presentations provided by the Advanced Cyclotron Systems Engineer or S

pecialist responsible for each major subsystem, providing the participants direct access to ACSI e
xpertise. A copy of the material presented during the training will be provided to the participants.

During training the subsystem and its components are introduced to the students, a theoretical overview,
key features and technical description of its operation are also provided. Demonstrations and hands on
sessions are included for the modules with practical content.

The objectives and a detailed schedule for the Factory Training are provided at the beginning of the t
raining. If communicated in advance, it may be possible to satisfy specific topic requests or interests
from Customer.

2 .5 0On-site Training

Site Basic Training occurs while the machine is being installed and commissioned at a customer’s site.
This hands-on training will be provided for the Customer’s Engineers and/or technicians. The objective
of this training is to enable the Customer’s staff to operate the system independently and to be able to t
roubleshoot and perform general maintenance and repairs, according to the scope of equipment s
upplied to the customer. The duration of this training is typically two to four weeks and it may be d
efined in the cyclotron contract, as it is dependent on the scope of supply. The minimum duration for t
his training is one week. Also depending on the scope of supply, this module may cover the following t
opics:

e General aspects and maintenance
e Computer control

e |on source and injection system
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e High voltage cabinet and duct

e Main magnet, including coil parameters & hydraulic movement
e Main magnet power supply and interlocks

e Radio frequency operation and conditioning

e System tuning and operation

e System safety

e Water services (cooling and de-ionization)

e AC power distribution

e Liquid and gas distribution

e Beam lines, components and power supplies

e Targets / target stations

Due to its strong focus on practical content, Customer shall limit the amount of participants to a number
compatible with the environment where the system is installed. This module is delivered in parallel to t
he system installation, acceptance and commissioning activities.

T he topics may be delivered in a consecutive manner, or split between separate time frames. The t
raining method may vary from one topic to another, and also within the module, depending on a
pplicability and educational value. It may involve practical demonstrations, practical exercises, s
hadowing, simulated situations or classroom lectures. The content is focused on practical aspects of t
he system and deal with components rather than physical or mathematical models. If necessary, t
heoretical background may be provided on a limited basis, in order to cover only knowledge essential t
o understand the proper functioning of the cyclotron system and/or applicable subsystem.

2.6 On-going Training

Beyond the training offered during the assembly, installation and commissioning of the cyclotron system,
in-factory training classes will be made available regularly to ACSI’s existing customers. It is also p
ossible to schedule on-going training at the Customer’s site to coincide with Preventive Maintenance v
isits by ACSI engineers. This will allow the Customer’s staff to remain up to date in ACSI accelerator t
echniques. The training class will be scheduled as one session and will be directed toward operational i
ssues. Upgrade information will be included as a part of the training. The course session outline will b
e developed jointly by ACSI and the Customer and communicated to the Customer a month prior to t
he training session.
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2N 3rd Party Site Training

This training course will be hosted at an ACSI reference Customer located in Europe, and will involve a
c ombination of practical exposure and lectures. The practical exposure will be delivered through s
hadowing the multiple roles involved in radioisotope production for clinical and research use, and |
ectures may cover topics where the interests of the participant(s) and the hosting Institution align., d
epending on the scope of supply, this module may cover the following topics:

e Cyclotron and radioisotope production facility overview;

e Cyclotron operation — beam tuning and optics;

¢ Radioisotope production — established and emerging applications;

e Cyclotron utilization in clinical production and research;

e Receiving and status inspection — procedures and measuring methods;

e Quality assurance tasks, responsibilities and regulatory aspects for clinical production;
e |dentification and error detection;

e Registers and protocols optimization.

e Cyclotron subsystems and power supplies

e Targets / target stations
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9 nr.

MOKYMO PROGRAMA. PLANAS
1. TAIKYMO SRITIS

Sis planas apibidina mokymus, susijusius su TR-19 ciklotrono sistemos tiekimu. Kursas apima
dominancias ciklotrono operatoriy ir chemiky sritis. Darbuotojai, iSskyrus operatyvinj personalg, taip
pat gali bati suinteresuoti konkre€iomis temomis. Todeél j tam tikras kursy dalis galima priimti techninés
pagalbos tiekimo personalg ir techninio valdymo personala.

ACSI siulo galimybe pritaikyti savo mokymo plang ir pristatymg atsizvelgiant j konkreCius klienty
poreikius ir reikalavimus. Tai galima apibrézti sudarant abipusius susitarimus ir (arba) pratesiant
sutartj.

Kursas vyks angly kalba. Instruktoriai turés tinkamg inzinerinj / technologinj iSsilavinima ir patirtj
ciklotrono ir laboratorinés jrangos eksploatavimo srityje. Dalyvavimo pazyméjimas bus pateiktas
uzbaigus kiekvieng mokymo modul].

2. CIKLOIRONO SISIEMOS MOKYMAS

2 .1Tikslai

Ciklotrono mokymo tikslai yra Sie:
1 . Suteikti iSsamias zinias apie ciklotrono veikima, galimybes ir naSuma, kad operatorius
galéty optimizuoti visg sistema.

2 . Suteikti praktinés veiklos galimybe, siekiant didinti operatoriaus pasitikéjimg savo
veiksmais.

3 . Uztikrinti, kad tik operatoriai, pasieke pakankamg kompetencijg saugiai ir efektyviai dirbti,
baty paskirti j pareigas be vadovo.

Mokymo pabaigoje studentai turés ziniy ir jgtdziy:

1 . nepriklausomai dirbti su ciklotrono sistema ir susijusia ACSI jranga;

2 . pradéti, palaikyti ir nutraukti jprastg Svitinimg pagal fiksuotus protokolus ir i$ anksto
nustatytus parametrus;

3. apibrézti naujy ar nejprasty Svitinimo programy parametrus;
4. atpazinti nukrypimus nuo normaliy saglygy ir diagnozuoti juos;

5. naudoti taisomagsias priemones nukrypimams pas$alinti;
6. identifikuoti sistemos gedimus, nustatyti tinkamus veiksmus ir atitinkamai elgtis;

7. suprasti ir vykdyti prevencinés priezidros protokolus.
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2 .2 Operatoriaus kvalifikacija

Minimalus reikalavimas ciklotrono operatoriui yra pripazintos technikos instituto elektroninés arba
mechaninés technologijos diplomas arba lygiaverCiai mokymai, pavyzdziui, kariné tarnyba.
Pageidautina jrodyti gebéjimg valdyti jvairius jgudzius.

Kaip iSankstine Siy mokymuy salyga Klientas privalo uztikrinti, kad besimokantieji jau turéty pagrindines
teorines zinias apie ciklotrong ir jo veikimg, pagrindinius mechaninius jgadzius ir elektriniy bei
elektroniniy sistemy ir kompiuteriy supratima.

3 .3 Mokymo kursy moduliai
ACSI mokymo kursg sudaro du moduliai:

Gamykliniai mokymai suteikia Ziniy apie bendruosius ciklotrono veikimo ir jprastos priezitros
aspektus. Sis mokymas vyksta ACSI patalpose Riémonde, dalyviams yra suteikiama galimybé
susipazinti su jvairiais jos specialistais.

Rekomenduojama, kad Sie mokymai jvykty pries diegiant sistema.

Mokymai vietoje suteikia i§samiy Ziniy apie ciklotrono veikima. Sie mokymai vyksta kliento objekte,
dalyviams suteikiama galimybé praktikuotis realiomis sglygomis ir esant patyrusio operatoriaus
priezidrai. Sie mokymai teikiami diegiant sistema, jg priimant ir paleidziant.

2.3.1 MOKymo rormatas

»<Advanced Cyclotron Systems* suteiks mokymus Siais metodais:

1 . Pristatymai zodziu.
2 . Konkreciy veiksmy ar jvykiy demonstravimas.
3. Dalyvavimas praktiniame ciklotrono ir susijusios ACSI jrangos veikime.

4. Dalyvavimas jprastose priezitros procedirose.

4
5. Dalyvavimas taisomojoje techninéje priezidroje, jei atsiranda ,galimybiy®.
6. Problemy modeliavimo pratimai.

7

. Specialls problemy sprendimo uzsiémimai.

8. Keitimasis informacija.
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2.3.2 Saugos akcentavimas

Kursuose didelis démesys bus skiriamas saugai:

1. Asmens suZalojimas, apimantis Siuos pavojus:

- ISIS aukstoji jtampa

Pagrindiné magnety galia

Pagrindinis magneto judesys

RF aukstoji jtampa
- Vakuumine galia

Kintamojl energija

2. Jrangos sugadinimas
- Blokavimo sistema
- Prakuka
Sauga darbo vietoje ir radiaciné sauga yra pagrindiniai saugaus ciklotrono veikimo aspektai. Kadangi
Sie objektai yra reglamentuojami vietiniy taisykliy, laikoma, kad TR serijos uzsiémimuose jie

nenagrinéjami. Klientui patariama pasikonsultuoti su vietinémis reguliavimo institucijomis dél
rekomendacijy, susijusiy su tinkamu ziniy perdavimu ir jo darbuotojy kvalifikacija.

2 .4 Gamykliniai mokymai

Gamykliniai mokymai vyksta ACSI gamykloje, kol ciklotronas yra surenkamas ir iSbandomas, prie$ pat
jo jpakavimg ir gabenima. Sie mokymai suteikia unikalig galimybe i$nagrinéti ciklotrono sistema,
nereikalaujant atkurti gamybos galimybiy ar apriboti radiacijos poveikj. Nors gamykliniai mokymai
paprastai naudojami norint papildyti klasés uzsiémimus praktine patirtimi, jie taip pat yra naudingi kaip
savarankiSki uzsiémimai. Batent Siame etape prasideda uZsiémimai, susije su tikruoju ciklotrono
veikimu. ACSI rekomenduoja praleisti 1-2 savaites ACSI gamykloje, siekiant uzbaigti Siuos mokymus.
Gamykliniai mokymai yra suskirstyti j Sias temas:

e Ciklotrono apzvalga

e Radijo daznio sistema, principai

¢ Radijo daznio sistema, valdymas ir gedimy Salinimas

e Valdymo sistema, principai

¢ Valdymo sistema, gedimy Salinimas

e Vandens paslaugos

o Vakuuminé sistema

e Jony Saltinio jpurskimo sistema
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e Elektros paslaugos

e Magnetai ir maitinimo Saltiniai

e Zondai, spindulinés linijos ir ekranai

e Ciklotrono veikimas

e Tikslinimas, chemija ir radioizotopy gamyba
e Pagalba klientams ir nuotoliné prieiga

o Aukstos jtampos veikimas

e ISIS prieziura

e Taikiniy priezidra

Zondy prieziura

Sie mokymai yra orientuoti j ,Advanced Cyclotron Systems* inZinieriaus arba specialisto, atsakingo uz
kiekvieng pagrindinj posistem;, pristatymus, suteikianc€ius dalyviams tiesiogine prieigg prie ACSI Ziniy.
Dalyviams bus jteikta mokymy metu pristatytos medziagos kopija.

UzZsiémimuose studentai supazindinami su posistemiu ir jo komponentais, taip pat pateikiama teoriné
jo veikimo apzvalga, pagrindinés savybés ir techninis apradymas. |Jtraukiami praktinio turinio moduliy
demonstravimai ir praktiniai uzsiémimai.

Mokymy pradzioje pateikiami gamykliniy mokymy tikslai ir iSsamus tvarkarastis. 1S anksto pranesus,
gali bdti jmanoma pristatyti konkreCias kliento pageidaujamas temas ar aptarti susidomejimag
kelianCius klausimus.

2 .5 Mokymai vietoje

Pagrindiniai mokymai vietoje vyksta tuo metu, kai maSina montuojama ir pradedama eksploatuoti
kliento objekte. Sie praktiniai mokymai bus skirti kliento inZinieriams ir (arba) technikams. Siy mokymy
tikslas yra suteikti kliento darbuotojams galimybe savarankiskai valdyti sistemg ir Salinti triktis bei atlikti
bendrg technine prieZilrg ir remontg, atsizvelgiant j klientui tiekiamos jrangos apimtj. Paprastai tokiy
mokymy trukmé yra dvi ar keturios savaités ir jie gali bati apibrézti ciklotrono sutartyje, kadangi jie
priklauso nuo tiekimo apimties. Minimali §iy mokymy trukmé yra viena savaité. Sis modulis taip pat
gali apimti Sias temas, atsizvelgiant j tiekimo apimt;:

e Bendrieji aspektai ir priezitra
e Kompiuterio valdymas

e Jony Saltinis ir jpurskimo sistema
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Aukstos jtampos spintelé ir ortakis

e Pagrindinis magnetas, jskaitant rités parametrus ir hidraulinj judéjima
e Pagrindinio magneto maitinimas ir blokavimai

¢ Radijo daznio veikimas ir kondicionavimas

e Sistemos derinimas ir valdymas

e Sistemos sauga

¢ Vandens paslaugos (ausinimas ir dejonizacija)

¢ Kintamosios srovés energijos paskirstymas

e Skysciy ir dujy paskirstymas

e  Spindulinés linijos, komponentai ir maitinimo Saltiniai
e Taikiniai / taikiniy stotys

Kadangi daug démesio skiriama praktiniam turiniui, Klientas privalo apriboti dalyviy skaiciy,
atsizvelgdamas | aplinka, kurioje jdiegta sistema. Sis modulis pristatomas lygiagregiai su sistemos
diegimo, priémimo ir paleidimo veiksmais.

Temos gali bati pateikiamos i$ eilés arba gali bati padalytos | atskirus laikotarpius. Mokymo metodas
gali skirtis jvairioms temoms, taip pat moduliams, atsizvelgiant j pritaikomumg ir SvieCiamajg verte. Tai
gali bati praktiniai demonstravimai, praktiniai uzsiémimai, stebéjimas, modeliuojamos situacijos arba
paskaitos klaséje. Turinys yra sutelktas j praktinius sistemos aspektus ir susijes su komponentais, o
ne su fiziniais ar matematiniais modeliais. Prireikus teorinis pagrindas gali bati teikiamas ribotai, kad
baty apimtos tik Zinios, kurios batinos norint suprasti tinkamg ciklotrono sistemos ir (arba) taikomo
posistemio veikima.

2.6 Vykstantys mokymai

Be sitlomy mokymuy, susijusiy su ciklotrono sistemos surinkimu, montavimu ir paleidimu, esamiems
ACSI klientams reguliariai bus pravedami gamykliniy mokymy uzsiémimai. Taip pat galima suplanuoti
testinius mokymus kliento objekte, kad jie sutapty su ACSI inZinieriy profilaktinés priezitros vizitais.
Tai leis kliento personalui nuolat atnaujinti Zinias apie ACSI greitintuvo technikg. Mokymai bus
suplanuoti kaip vienas uZsiémimas ir bus nukreipti j operacinius klausimus. Informacija apie
kvalifikacijos kélimg bus jtraukta | mokymy dalj. Kurso uzsiémimy plang kartu parengs ACSI ir klientas,
o klientui jis bus pranestas likus ménesiui iki mokymy uzsiémimo.
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P27

Sis mokymo kursas vyks ACSI etaloninio kliento vietoje, esandioje Europoje, ir jo metu bus
apzvelgiamos praktinés ekspozicijos ir paskaitos. Praktiné ekspozicija bus vykdoma stebint jvairius

apimti temas, dél kuriy dalyvio (-iy) ir priimanciosios institucijos interesai sutampa. Atsizvelgiant |

Trec€iyjy Saliy mokymai

tiekimo apimtj, Sis modulis gali apimti Sias temas:

Ciklotrono ir radioizotopy gamybos jrenginiy apzvalga.
Ciklotrono veikimas — spindulio derinimas ir optika.
Radioizotopy gamyba — veikiancios ir atsirandancios programos.

Ciklotrono panaudojimas klinikinéje gamyboije ir tyrimuose.

Priémimo ir blklés patikrinimas — proceduros ir matavimo metodai.

Klinikinés gamybos kokybés uztikrinimo uzduotys, atsakomybé ir norminiai aspektai.
Identifikavimas ir klaidy aptikimas.

Registry ir protokoly optimizavimas.

Ciklotrono posistemiai ir maitinimo Saltiniai.

Taikiniai / taikiniy stotys.
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