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[. I[NTRODUCTIEON
1 The Evaluation Teams

The Japanese Evalvation Team (hereinafier refer:ed to as. ~
Tean"Jorganized by the Japan International Cooperation
referred to as "JICA"), headed by Xr. Tetsuo Koizumi, visited the Federative
Republic of Brazil from March 4 to 17. 1995 in order to:jointly evaluate with
the Brazilian Evalvation Team (hereinafter referred to as “the Brazilian Team™)
the achievement of the Japanese “technical cooperation. for the SENAI/SP and the
Coordinator of Bilateral Technical Cooperation of. the ‘Agfncia Brasileira de
Coopéragdo (hereinafter - referred to asﬁ"ABC") ¥anufacturing -Automation Center
Project’ (hereinafter referred to as "the Project™) inrthe_.SENA[/SP on the basis
of the Record of Discussions signed on June 28, 1990 .. (hereinafter referred to

as "the R/D™).

the Japanese

Agency “(hereinafter

The - Japanese Team-,dispussed and ~studied . together with ‘the Brazilian Team
regarding the achievement, impact, sustainability of “the Project.

Throﬂgh careful ethdies and discussions, both sxdes summarlzed thelr findings

and observations as described in this document.

2 Schedule of the Japanese Evaluvation Team (¥arch 4 - 17, 1995)

Date

4 Mar. {(Saturday)
5 M¥er. (Sunday)
6 Xar. (¥onday)

7 Yar. (Tuesday)

8 ¥ar. (¥ednesdav)

9 ¥ar. (Thursday)
[0 Mar. (Friday)

- 11 ¥ar. (Saturdayv)
12 ar. (Sunday)

A

Schedule

Departure from Tokyo - via U.S. A

Arrival in Brazilia - via Sio Paulo.

Visit to and meeting with JICA Brazil Office.”

Courtesy visit to the Embassy of Japan. the Agfncia
Brasileira de Cooneragﬁb(ABC) and lhc [nternatlonal
Department of SENAL :

Departure from Brazilia and \rrlval in Rio de Janeiro.
Courtesy visit to the lleadquarters of SENAL _
Departure from Rio de Janeiro and Arrival in SZo Paulo.
Visit to and meeting with JICA S30 Paulo OffLCC
Discussion u:th Japaneqe L\perts

Courtesv visit to'the Regxonal DlrectOI of bF\\[/SP

Discussion with SENAT/SP-and other survey works.
Discussion with SENAI/SP and other survey works.
internal Neeting and Siudv of coilcrled dala

%ludv of collected data : e R

: ,.,._.84‘_.



13 ¥ar. (Nonday) . Discussion with SENAL/SP.

14 ¥ar. (Tuesday) Discussion with SENAL/SP, to draw up the Joint Evaluation
' ' Report. .

. .15 Mar. (Yednesday) Hold the Joint Commlttee and signing of the Joint
. Evaluation Report.
i6 ¥ar. (Thursday) Report to the General Consulate of Japan and J{CA Office

in S2v Paulo.
_ -~ Departure from S3o Paulo.
17 ﬁar.(Fridayj Arrival in Tokvo - via U.S. A
3 Evaluators
3-1 Japanese Side
Hr. Tetsuo Koizumi — lLeader
r. Sadamu Ta@ura —  Planning and Training
fr. Hisanori Takeguchi —  Machineries
Mr. Hiroshi Nishikata — Electronics
¥r. Haséyuki ¥atsuoka —  Cooperation Plaﬁning
Mr. Hidénori‘Sasaki _ o Evaluation Arrangement
3 2 Br321113n Slde
¥r. Jofo RlCBTdO Santa Rosa . — Director
- Nn ¥aldomiro Lunardi Pires Correa ~-— Pedagogic Codrdinator
. ¥r. Fernando Facchin Filho . - — Technipai.Coordinator
- ¥r. Fransisco de. Assis Congalves -~ Agent of Training
¥r. ¥arcos Cardozo Pereira -~ — Technical Coordinator
- Mr. José Roberto Nunés-do E. Santo — Head of Practical Training
Coe Coordination
Wr. Eruios Ferrari Filhe . . — -~ Head of lnformatxon Technology -

Loordlnatlon
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4. Methodology of Evaluation

In order to evaluate the past performance and ach1evement the following
materials were used: e

(1) The Record of Discussion (the R/P).

(2) The X¥inutes of Yeetings, the Annual ¥ork Plans and other documents agreed
upon or accepled in the course of implementation of the Project.:

(3) The feedback from the Japanese experts and Brazilian counterparts

(4) The Project Design Matrix (PDX} as shown in Annex 1.

0. BACKGROUND AND SUMXARY OF THE PROJECT -

. Brief Background of the Project

The Federative Republic of Brazil established the Servigo Nacional de
Aprendizagen [Industrial (SENAl: an organization of vocational “training. in the
industrial fields for all over the country), based on the Pre51dent131 ‘Order
issued on 1942, and carry on the” tra1n1ng by the way of apprentlcesh1p in order .
to foster the middle class englneers/technlcxans : _

Recently, it has heen strongly demanded to SEMAL to imblément the training
good'for the fostering the middle class engineers suit to the high-nroductivity
systems applving computer system Trom industrial firms_and/or-drganizatioﬁs o
Especially, many firms in-SHo  Paulo State;” a highly industrialized dxstrrct

“expect a lot for the mater:alxzatlon of abovementioned demonds.

Under  this circumstances. the Headquarter of SENAl had %ubmltted ‘1o the
* Government - of Japan through the proper channels a request for a project type
‘technical cooperation for the purpose_of the settlement of various production:
systems such as F¥S. CNC._CAD/CAN. etc. at the training schools under the local
bureav of SHo Paulo State, and the impiementation of vocational trainidg for
operation, :epalrment and dxagnos1s of damages/breakageq on such s»stems 'in_
accordance with its plan,

In response to the request mentioned above JICA dxqpatched Prelxm;natv Survey
Team in August to September 1988 and prepared the-basic policy of the rechnrcal
Looperatlon programme. [n ¥arch to April 1990, the [mplemontat:nn Sur\ev Team ues ‘ﬂ.

(e A\ S
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dispatched -to determine .the basic idea of the project from technical view-points
detailed study and discussions on the implementation plan, method. of technical
transfer, goals. specification of machinery and equipment, and the measures o be
taken by the Brazilian side. and the Record of Discussions was signed on June 28
1990. Further. the Consultation Team was dispatched in Yarch 1991 and reconfirmed
the basic idea of training courses, progress of the Project and implementation
‘schedule, and the matters to be prepared for project implementarion'ar the time.
[n Yarch 1992. the Technical Guidance Team was dispatched to find the progress
of the Project after Yarch 1990, and amended the project implementation schedule.
in December 1992, the Xutual Consultation Team. and in ¥arch 1993, the Technical
Guidance Team were dispatched respectively to check and confirm abovementioned
matters again.

2. Chronological Review of the Project

The chronological review of the Project is as shown in Annex 2.

3. Objective of the Project

The objective ‘of - the Project is to establish the SENAI/SP Manufacturing
‘Automation Cénter (hereinafter referred to as "the Center”) for ‘the purpose .of
'_tra;nlng technicians for knowledge - and skills. ln the cperation, maintenance and.
trosble-shooting of manufacturlng automation equ1pment and fle\lble manufacturlng
~ system {(F¥S).

The objective of the Japanese Technical Cooperation Program is to assist and
advise ‘Brazilian counterparts-in conducting training courses for manufacturing
avtomation. -

As for the training vargets, trainees. wpon successful completion of a two-year
training program “111 :

~a} be able to understand electronlcs and microprocessor based equipment
and 1o trouble-shoot and tepair such equipment:

b) have knowledge pf'autdmatic control equipmént and perform
troubleshodt}ng and repair of such equipment:

¢) have knowledge of CAD/CAX and be able to design products and develop
CNC . machine programs; ' '

d) have kno“ledge of CNC machxnc Lool% and bc ahlc to plogram and operate

‘ such mach:ne tools: '
c) be able 1o understand the conncctxons betueen numerlcal controllers

' and COMpUTers, and troubie qhoot such equ1pment B (SD"
\ : : . ‘

_;."\‘u Q
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f) have knoxledge of measurement equipment; be ablerto_measuré dimensions
and evaluate -the quality of manufactured products: BT T
g) understand the principles of FXS and be able to operate, modify and
- trouble-shoot the equipment related to F¥S. - '

M. PROJECT ACHIEVEMENT

l. Inputs to the Project
1-1 The Japanese Side

Nost of the planned.inputs ffom the Japanese side were completed. The total
outlay of the Project by the Japanese side from June 28, 1990 up to the end of
Japanese fiscal year 1994 is as shown in Annex 3. K

1-1-1 Dispatch of Japanese Experts and Survev Teams

JICA has dispatched eleven (1) long-term experts and thirtv-three (33) short-
term experts, and also sent seven (7) survey teams in relation to the Project as
shon -in Anmex 4. Additionally, a short-term expert in the fleld of CAD/CAX. is
going to be dlspatched on Harch 30, 1995, '

1-1-2 Acceptance of the Brazilian Countérpart Personnel for Training in_Japan'

Kithin the framework of ‘this technical cooperation, twenty-four-(24)-Braziliah
counterpart personnel have completed the training in lapan as shown in Amnex 5. -

1-1-3 Provision of Machinery and Equipment
By the end of the Japanese fiscal year of 1994, the machinCrv ‘equipment -and
materials equivalent to apprO\lmatelv 595 m;lllon yen have been provxdcd hy- the

Japanese Government through JICA, and thelr llst 1s shown Lﬂ Anne\ B
1-2 The B:-azilian'sme-
Necessary inputs for Project imblemenfalion were pro#idcd" ; the 'Bfazilian

~.side. Total input.of the Project by the Braxlllan etde 19 apprO\lmatelv Uss 9.6
million and 3% persons at present. ‘E

e ¢ 8
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1-2-1 Allocation of Braiilian Counterpart and Administrative Personnel

The organization chart of_SEﬁAl/SP is attached as Annex:TL and the Brazilian
side has allocated the counterpart personnel for the Center as shown in Annex 8.
As of the end of the Japanese fiscal year of 1994, thirty-nine (39) personnel
including administrative staff are allocated for the Project.
1-2-2 Purchase of Yachinery and Equipment

The Brazilian side purchased approximately equivalent to USS 1.8 million of
- machinery and equ1pment from June 1990 to March 1995 which lists are shown in

Annex 9. ' '
2. Activities of the Project

- All planned projéct activities'have been completed as follows:-
2-1 Training svllabi and curricula

The - training syllabi and curricula were produced, tested and revised for each
training during -the techmical cooperation.” The putline of training courses, = and
the lists of training syllabi and ¢urricula are attached as innex 10
2-2 Training materials

84 different kinds of textbooks'for the training course and various other

training materials have been prepared. The lists of training materials is shown
in Annex .11.

2-3 Training of Brazilian counterpart personnel in Japan

- A total of twenty-four. (24) counterpart personnel have heen trained in. Japan by
the end- of Sarch 1995 as. sho“n in Annex 5.

:-2-4 Adviée-and'training Braziliau counterpari personnel on the job

On- the job traihing for the counterpart personne! has been pcrformed through
cut the technlcal cooperat1on per1od as:a part of technology transfcr\

J
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2-5 Establishment'of the SENA[/SP Manufacturing Ahtomation Center- -

%ith the supply of machinery. equipment and necessary Sparepérts from the both
sides. the Center is suff1c1entlv equipped for conductlng training courses and is
well maintained. .

2-6- Implementation of training courses

The trainees are selected by entrarice examination from the applicantS-.whé
gradvate high school or more higher educational level. The trainees join with the
Center twice a .year in every: Februéry.'and August --in - accordance IWith the -
education system in Brazil, . .

The training perlod for each batch is two and a half (2 5) year 1nc1ud1ng on-
the-job training at the firms for six (6) months.

During the period. in total 4, 100 hours “thh is consisted by 160 units
equivalent to 3.200 hours and 900 hours for the on-the-job training at firms.

Training for 44 persons have been completed by the end of Japanese fiscal . year
of 1994.

2-7 Monitoring and evalvation

".The loint Committee-waS'organizéd'and.met:as-sChedﬁledi_and it monitored the
project progress. Four (4) missions were dispatched from'the Japanese side during'
the technical cooperation period for the .purpose of monitoring the prOJeCt.
implementation and prov1d1ng techiical advice. _

The Joint Evaluation ¥as conducted in ¥arch 1995.

3. Outputs from the Project

is already mentioned above twenty-four (24) counterpart personnel uere trained
in Japan. S _

The Japanese expert team has accomplished its plannéd task: of Technical
Cooperation Programme and the. current status -of achxevement 1evel is shown in
Annex 12 and 13. . _ _

ds this Project is hxghlv apprec:ated by 1he other concern:ng organl?atxonq.-a_
number of the counterparts of SENAI/SP are used to .be ‘invited by various
educational organizations, such as: Colleges'and/or universities. and the fifmqmin S

those concerning field. The number of- dlqpatched counterparts are shoun( .Anne\
14 '
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4. Project Periormances

The counterpart personnel gained sufficient knowledge and experience to conduct
~training courses, and SENAI/SP is currently well equipped. firmly structured and
financially sound. Therefore, as- long as the trained counterpart personnel remain
at the Center, SENA[/SP should be able to carry on the training activities, -and
the middle level engineers/technicians will be fostered- continuously.
The output, performed by the Project implementation, are beyond the Project
targets - settled by the R/D much more. appreciated and e\pected further
contributions by the 1ndustr1a1 world in Brazil.

5. Overall Goal

Although it is rather premature to assess the achievement level ‘of the overall
goal “at this moment, it is considered that the trained instructors and
technicians will make positive impacts on the development of automatized
_manufacturing services in the Federative Repubiic of Brazil. : '

Iv. INPACT OF THE PROJECT

{. Contents of Impact .

1) The counterparts who-received technical fransfer from Japanese-experts are
now able 10 carry out own training courses.
2 Those who need new training are able to easily acquire higher technologles
through the-traxned_lnstructors.
3) The new. knowledge and technology gained through the Projectu contribute to
" the advancement of technology of SENAL/SP.

2. Diffusion of.!mpatt_and-the Range of Beneficiaries

() Trainees of the €enter have acquired new skills.

2) New skills are easily transferable to semi-skilled staff,
'3) SEMAI/SP has obtained skilled instructors and technicians. so that it can
o provide better automatizéd-maanacturing services. rﬁ\

Yoy
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V. THE PROSPECT OF SUSTAINABILITY

1. The Prospéct of Sustainability from the'Organiza;ional Aspect.”

1) The Center is well structured and firmly positioned in the SENAL/SP
organization structure - that has enough resources and capablllty 16
.sustain.the future programs. ' o

2) It is considered that SENAL/SP. has secured the requ1red number of staff 10.

manage and implement training programs. The high management ability of the

Center personnel and their motivation to promote the Project are cléarly

shown from the facts such as:-

SENAL/SP establlshed new posts for instructors,

-SENAL/SP maintained a stable budget during the past five (5) years, and.

SENAI/SP took an initiative to open new courses for semi-skilled technicians.

1

2. The Prospect of Sustainability from the Finahcial‘ﬁspect

As the Center is a formal suhordinate training facility of SENAL/SP, it will
continue to be financially supported and sustained by SENAL/SP -and the higher
authorities concerned even after the completion of the PrOject

3. The Prospect of Sustainability from the Human Resources and-Technical_Aspect'
L) As already mentioned, the Brazilian counterpart personnel have acquired

sufficient knowledge and technologies to conduct training programs.:
23 The Center is well equipped nxth administrative personnel.

4. Restrictions on Administration
1Y [t is desirable for staff who have undergone the technology transfer

programs o be retained within the SENAL/SP Manufacturing Automation Center'
2) It is important for SENAI/SP to cooperate and liaise ¥ith local br nches

(&“Ej\_
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V. SUMNARY OF EVALUATION

{. Technology Transfer-

[n general, the technqlogy transfer program is successfully performed.

2. Training Programs of the Brazilian Counterpart Personnel in Japan

~ The training. programs of the Brazilian counterpart personnel in-Japan covered
" all areas as stipvlated in the Record of Discussions. Xost of the counterparts
expressed their satisfaction of the training programs prepared by JICA.

3. Storage. Yaintenance and Operation of Hachihery and Equipment

The machineries, equipments and facilities provided by JICA to the Center have
been put to practical use and well maintained

VI, CONCLUSION -

- The Japanese Team and the Brazilian Team teached the following understandings
for the Joint Evaluation after a séries of meetings and discussions.

1. ln general, the Pro;ect has heen’ progre331ng satlsfactorv as a result
; of mutual efforts and cooneratlon b» the Jdpaneee and the Brazilian
' author1t;es concerned, experts and counterpart personnel. '

- 2.' The Pro;ect %hall he hlghlv appr801ated\on its f1u1tful performances,
and shall be quccessfully concluded. Yﬁ :
_ oo /4 B gigj
'k\hd\f* 4f\ Y2
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Annex 2

“Chronological review of the Project

1986

1987
1888
1988

1988

1 1989

January
December
March
July

August

March

pril

J_uné
‘October
Febnﬁry
Sarch
Ap.r.il.
Hay

September~

October

. October

Varch

. The Govertment of the Federative Republic of Brazil reques-
ted to the Govermment of Japan for technical cooperation, -

The Preliﬁinary Survey team was dispatched by JICA.
The Preparatory Survey team was dispatched by JICA,
The Brazilian team was dispatched to Japan,

The Prelimihary Survey team and the Long-term Survey team
were dispatched by JICA, '

The Implementation Survey team was dispatched by JICA,and . .
the Govermment of Japan a_.nd the Government of the Federati-
ve Republic of Brazil signed in the document of R/D, .

The JICA's director visited SENAI/SP.

The R/D was modificated and signed by both Governments, -
"I'_h‘ree long—term experts were dispatéhed,

Two counterpart personnel were accepted for training in
Japan,

The consultation Survey team was dispatched,
A ldng—tem expert was dispatched.

Two counterpart personnel were accepted for tra_ining in
“Japan, ' ' : :

_Fi:v'eﬁcbunter-part' personnel were accepted for training in
Japan, '

A Jlopg-term expert was dispatched,

A long-térm expert was dispatched,

Y




- 1882

1992

11982

1992
1992

1993

1993

1893

1933

1383

11993

1993
1993

1394

1954

1994
1394

1994

March

ane

June-November -

August
December

January

Jahuary
February
March

Hay

July

Uctober

ﬁcﬁober

January

February ~
Harch

March

Hay

July

" The Guidance Survey team was dispatched,

Four counterpart‘personﬁel were accepted for. training in
Japan,

- Ten short—term experts (installation) were dispatched,
A long-term expert was dispatched. <

The Consultation Survey team was dispatched,

Two counterpart personnel wece accepted for training in

Five short-term experts were dispatched .

. Two short-term experts wére dispatched,.
- Two long-term experts were dispatched (substitution),

Two Short term experts were dispatched,’

Two counterpart ﬁersonnel were accepted for training in

Japan, -
A bounterpart=persénnelfwas accepted for training in Japan,

‘Two long-term experts were dispatched {substitution),

! Two counterpart personne) were accepted for training in

Japan,

Five short—term experts were_diépatched,

The Guidance Survey team was dispatched,
A short-tern expert was dispatched.

Two counterpart personnel were accepted for trainingfin
Japan, o }

N

gy

o A
ASAE
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1994 August ~ Four short-term experts were dispatched ,

December
‘1995 January " Two counterpart pet":ﬁonnel vere accepted for training in
| Japan,
1995 January " . Four shoit-term experts were dispatched,
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Annex §

Counterpart- Personnel Trained in Japan

(1/2)

Counterpért

Position

“Term

Training institutions

Fernando Facchin

Technical Assistant

Feb. 6. 91

NAZAK

Filho, ~Apr.30.°91 | The Polytechnic
R, eveaeianas ' University
Marcos Cardozo o
S Pereira
Claudio Luis Albiero | Software May. 7.' 91 Kitakyushu Polytechnic
............ S . ~Nov. 3.' 81 College
Frulos Ferrari Filho
Jurandyr d¢r_ Coordinator Sep. 17.7 9] Associated Industries
Carvalho ' ~0ct.12.'9} | Yocational Training
...... Mdvamrmassievacsrmracatanaftda e acaeenrceasemrmrrarr sl . Center
Jo¥o Ricardo Director
: Santa Rosa
Silvio Luis M. CNC Oct. 7. 91 Ritakyushu Polytechnic
Dliveira ~Apr. 1.’ 92 College
Antonio Germano Hardware
: Evaristo |
Marcos Galli . Automatic Control
Kalenin Pock Branco | FiS Jun. 16.°92 | Kitakyushu Polytechnic
------ R AR LR T ~Dec, 13.792 College
Fabio Papalardo
Sidney Ortega Pace CAD/CAN
H&lio de Siqueira
~ Prado
José Roberto N, E. Basic Eleétronics Jan.5§'93 .| Kitakyushu Polytechnic
-Santo - | ~Jun. 30.'93 College
Eduardo Lulai CNC Jan.5.'93 Kitakyushu Polytechnic
: ferreira ~MNay. 26."93 College

Lufs Fernando Saluti

'Edmilson Cabral

Electronic Contro}

Measurement

Jul. 15.' 93
~Dec. 18.'93

¥itakvushu

Polvtechnic
College

¥aldomiro -Lunardi .
Pires Correa

Vpcational'Training

Oct.19.'93
~Feb. |."94.

The Polytechnic

University

| Natan Rizzard'Buso Project | Jan. 25.7 94 Kitakyushu Polytechnic
R T IRTRETEIrS B LT T TR ISR A ~Jun.25." 94 College
Eladio Yillas Boas FYS -
\\\sN\ ' &ﬁ_

— 103




Counterpart Personnel Trained in Japan

(2/2)

Countefpart “Position Term Training Institptions
Mauricio Correa 1 Electronic Control Jul. 25,94 Kitakyushu Polytechnic
de Almeida ' : ~Jan.25.°95 |~ " College

José Antonio | Basic Machinery '
Figueiredo de Sousa : :
Francisco. _ Yorking Technique Jan. 23.'85 Kitakyushu Polytechnic
Augusto Teixeira : ~Jul.5." 95 ) College
: (studing) B

Francisco de Assis | Research of. Jan.23.°95 | The Polytechnic _
Goncalves | Yocational Training | ~¥ar.1.'95 _ University

o o {

~104— . c




List

Annex 6.

of Machinery and Equipment Supplied by JICA

Laboratory

- Yachinery and Equipment

FMS

CAD/CAN

Hardware

Software

Audio-Vﬁsqal -V

Flexible Manufacturing System
(Machining Center,CNC Lathe, Stacker Crane and so on)

FUS Simulator
CAY system :
Universal Testing Machine
Profile Projector '
Horizontal CNC Lathe
Bridge Type Machining Center
CAM System :
Dinamic Signal Analyzer
CNC Simulator Systenm
CAD/CAN

. (3D-Graphic Station, Software, Plotter and so on)
3D-Plotter : '
Inkjet Plotter

Personal Computer -

PCB Fabrication Equipment
Spectrum Analyzer '
Digital Storage Scope
Function Generator

Pulse Generator

Image Scanner

Interrupt 1/F Board

Translator for Ethernet

¥etwork System

E¥S"

Personal Computer

Protocol Analyzer

| Optical Training Board

Sensor Characteristics Testing Equipment
Feedback Control Board '

A :
oo /
..‘N}é\{  (j;, Eég

.—.1.05 -




Annex 1

Organization C hart o f SENAIT.”SP

— Department of
Public Relations

- —{%orkers” Contrel

Section
Dépariment of
Personnel Affairs
- g ¥elfare
Secrion

{— Budget Céntroll

Section
Department of
‘|Administration|’ [1

¥orkings
Section

Japanese Expertp-------oopoeeee e Tererreeeies -1~ (%o Caetano School)
Team

—1Curriculum
Section

5P Council Regional_Diréctor — Department of Social ¥elfare

SN

. Education ¢ { - Section
— Juridical L__
" |Adviser

— Technical ) — ;
Advisor - : o Administration

: - —{Nanegément of
the School Section

Techrical] . F—{Tedching Materials
Adviser | | |Section '

-1 [Rternal . - L;
Auditor o — {Training Facilitjes)

— Accountant
Section

Department of Yoney Coliection
‘{Finance ‘ Section

*— Financial
~ '|Centrol Section

) 'm~ﬂReSeafch_and
[) B ) ‘ ) e S |Survey Scction

Deparwment of ————{Planning and - .
Manning T Fvalvavion Section

Organization
Scction .

=106
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Aﬁnex&_

List of Brasilisa Counterparts

NAME CPOSITION
I FABIO LUIZ WARTNHO ATDAR Regional Director
#5010 BATISTA Technical Adviser
JOKo ALBERTO STWGES - Techriical Adviser
MILTON GAVA

JOAO RICARDO SANTA ROSA
WALDOMIRO LUNARDI P CORRFA
FERNANDO FACCHIN FILHO

-3 . oh o = Lz [ 3]

8 WARCOS CARDOSO PEREIRA
3 FRULOS FERRARI FILHO

10 CLAUDIO LBIS ALBIERO
| 11 ANTONIO GERMANO EVARISTO.
12 BELIO DE SIQUEIRA PRADO
13 JULIO CESAR DE A FREITAS
14 CARLOS GONZALES CARDOZD
15 CARLOS AKIO FUKATSU
16 LUTS FERNANDO SALUTI

17 JDSE’ ROBERTO NUNES DO ESPIRITO SANTO

18 SILVIO LUTS OLIVEIRA

19 EDUARDO LULAI FERREIRA

20 ELADIO VILLAS BOAS

21 FRANCISCO AUGUSTO TEIXETRA
22 EDMILSON CABRAL

23 WARCDS GALLT

24 WAURICIO CORKEA DE ALKETDA

/ .
25 JOSE ANTONIO FIGUETIREDO DE SOUSA

26 FRANCISCO DE ASSIS GONCALVES
27 GILBERTO JUNIOR TANASOVICI

1 Dmector of Education -

Dlrector of School Adunmmtr—
ation

Coodinator of Department of
Educational Affairs
Coodinator of Department of
Technical Assistance for

Coodinator of Department of .

Technical Training
Instructor (Software)

Instructor (Software)
instructor (Hardware)
Instructor (CAD/CAH)
Instructor (Project)
Instructer (Lb.bhining i’focess} 3
Instructor (Yechanical Basm)
Instrut:t:or (Hardware) :

'In charge of Practical Train-|

ing at Firms
Instructor (FMS)

Instructor (ENC)
)

Instructor CNC)

Instructur {FMS
(
(
(

. Instructor Heasmremnt)

Instructor Aut.omtlc Contml)
Instructor (PrOJ&ct)

Instru ctor (CAD/CAM)

In Charge of Traihing- at

Firms

- Instructor {Automatic Control)

('\\{'j\

— 108.._ '




Annex 9.

List of Machinery and Equipment purchased by the Brazilian Side

Laboratory Machinery and Equipment -
Hardware- Nulti Meter
.DC. Pover Supply
Logic Board
Software Automatic Yoltage Regulator

| Uninterruptible Power Supplies

‘| Function Generator

DC Power Supply
Logic Board

“Multi Meter

Yolt Amp Meter
R-L-C Load
Logic Trainer.

{ bniversal Milling Nachine
“Prilling Machine -

Duplex Grinding Machine

‘| Tool Grinding Machine

Cylindrical Grinding Machine
Surface Grinding Machine

| Lathe(Common)
Lathe(Small)- .
| Project Yolt Amp Meter
Logic Board
0C Power Supply
N Pérsonal Computer
N {f} . N .
Y .
U )
. B Al
if&\

109




ANNEX 10

Qutline of Training Courses.

Lists of Training Syllabus and Curriculum

B L

SECONDARY-LEVEL LONG-TERM QUALIFICATION COURSE Total Hour
_ - _ - - 4, 1004
Qualification : INDUSTRIAL INFORMATION TECHUNICIAN - —
- — : : e Unit of
School Same : ESCOLA SENAT "ARMANDO DE ARRUDA PEREIRA" T;aining
- 20 Yeeks
. SEMESTERS .
Training Subject —T—
: " 12 13 | 4 Units llours
VECHANICS _ 1. 200
~-HETROLOGY 4 2 - - 8
~NECHANISHS AND SCIENCE OF ;
| MATERIALS | 4] 2| 2| - 8
-HACHINING PROCESSES 101 - == 10 -
-AUTONATIC CONTROL- - 4 - g
-CNC - 8 5 5 16
-FAIS S TS T O BT I AR TS :
THERMCDYNA“ICS 2 - - 4 40
ELECTRICITY 8 - - - 8 160
. ELECTRONICS . _ 360
-BASIC ELECTRONICS 47 8 - - 0
ﬂ“ICROCOHPUTER ARCHITECTURE - 4 4 - 8
COMPUTER SCIENCE _ 360_
~-PROGRAMNING LANGUAGES 4 6 - - 10
-COMMUNTCATION TECHNOLOGY - 4 4 - 8
PERIPHERALS -6 | 4| - 10 200
DRAWING 800
~HECHANICAL, LLEC]R]C«L AND :
ELECTRONICAL DRAYING 4 o - 4
-CAD : - -9 1 A6
-PROJECT WORK - - 5 115 20
INDUSTRIAL STUDIES - - - 4 4 '_80
Units and llours 40 |40 | 40 | a0 | 160 3.200
Training at Factory ' 900
[ Total Hours : - 4,100
o
L\L

| '\?x_ l Unit_;'20Hours l"
&y



Annex- 11

Lists of Training Materials

 PIELD TYPE QUANTITY
ELECTRICITY & TEXT 5
ELECTRONICS SOOI SRR TR G
WODEL 4
COMPUTER TEXT 6
SOFTYARE - feseeeremmomermseicmssi]ieceiriinecn
: VIDEO ]
COMPUTER TEXT 4
HARD¥ARE
CONMUNICATION TEXT 4
RMS TEXT 12
YIDEG . - 3
BACHTHING. TEXT 9
- PROCESSES S
METROLOGY TEXT 2
HODEL 3
DRA¥ING TEXT |
cNe TEXT 10
_ MODEL, |
CAD/CAY CTEXT 26
e - o
¥

11




Aanex 12

Technology Transfer to Counterparts

- _ ' T —
FIELD o CONTENTS | NUMBER OF
_ . . : COUNTERPARTS

Sensor . Photo S¥ ' - . 1
Proximity S¥ '
Level S¥

~ Limit SK
X-Ray S¥

Actuator ~ Principle of Yarious Types 2
#otor Control Circuits '
Motor Driver Circuits

“Automatic o  Automatic Control ' e 1
Control Relay Control

- PLC )
Coﬁputer " | Operating System : : N : |
Softwvare |~ Llanguage- Processor A

- Application Software - .
Peripherals.ContrOl.-

Communication RS-232C - _.. S 13 
- GP-1B '
LAN

Computer - _ One-Board Computer ' : 1

Hardeare Hardware '
[nterface
Driver _

~ PCRB Fabrication

Y8 : Introduction to Factory = 3 _2.
Fundamental of FMS ' :
Industrial Robotics
Automatic Warchouse
Control System and

Software
{ Others . _ - ir\/
. S S -

~112—~ "




FIELD

CONTENTS

NUMBER OF
COUNTERPARTS

Mechanisas and
Science of
Naterials

Engineering Material
Material Testing
Strength of Materials

" Machine Elements

Wachine Design-

!

i

CAD/CAY

CAD/CAN Outline

CAD Basic Operation

Design.
CAM ‘Basic Opération

" CAM Application

- Machining
Processes

Cutting condition of
General purpose Machine
Fine Cutting :
¥orkings except the Cutting
cNeC | o

Métrology

Cutting condition of

Ceneral purpose Machine
Fine Cutting

Yorkings except the Cutting
"Three Coordinate Measuring
Machine

CNC

Fundaméntal of CXxC

~ CNC Programming

CNC Yachining Practice
Ma;ntenance and
Trouble shootling

¢ \‘crﬁ\
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Annex 13 _

Implementatioh‘of Training Courses

BATCH

1 2 3 4 5 6
ENTRAXCE PERIOD | 92/2 | 92/8 | 93/2 | 98/8 | Sas2 | 94/8 | 9572
APPLICANTS 206 | 114 | 298 | i20 | 231 | 186 | 269
SUCCESSFUL 174 52 191 78 | 143 106 194
APPLICANTS .
ENROLLYENT 322 | 32 | 30 | 32 30 | 32 | os2
COMPETITIVE RATIO] 6.4 | 3.6 | 9.3 | 38 | 7.2 | 58| 84
_ FOR APPLICANT |
_ REGISTERED AT 22 | 22 | 3 29 30 32 | 32
PRESENT b - 2
GRADUATES 22 | 22
)
{}CF\
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