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INTRODUCTION

The purpose of this report is to assess the operation of the repair and maintenance
centers at Alexandria, Tanta, Cairo, El-Minia and Assuit Universities which were
developed during Phase | of the Instrument Technology Project. This evaluation is
based on information obtained duting numerous visits to thezz universities during

the course of Phase 1, evaluations of trainees at NJH, and a final site visit made in

May 1982.

During Phase I of the project, BEIB worked with these universities to establish
repair and maintenance centers for scientific eqiupment. This work fell into three

major areas:

].  Development of physical plant-establishment of the necessary facilities
for the centers and equiping them wiith tools, test equipment,

replacement parts and technical literature.
2. Implementation of Center Management - development of a management

manual for the operation of the centers, training of a center

management personne} and establishment of a charter for the center.

3.  Training of repair personnel.
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Early in Phase I BEIB personnel evaluated the repair rtquiremer.'nts of each
university and purchased the necessary tools, test equipment, replacement parts
and technical library. This material is presently in place at each university. BEIB
also develcped an administrative marual for the management of a repair and
maintenznce center, provided traiming in the management of tiie centers and
worked with center and university administration in the development and
implementation of & chart~ for the centers. Perscnnel from each of the centers
traveled to BEIB ard were trained in the repair and maintenance of scientific
equipmient.  Of the twelve people trained at BEIB, only {five are presently working
in their university repair and maintenance centers. The remainder ¢ither did not

Q@{",ﬁurn to their centers or left shortly after returning.
D

An overall evaluation of the program indicates that the centers are presently well
cquipped, have o management plan with varying support from the university
administration, and with the exception of Assuit University do not have sufficient

staff or meet even the minimum repair needs of their university.

Because of the [1cY of qualitierd repair spacialists to statf these centers we would
recommend as a priority zcal of Phase Il the development of a training center in
gypt for scientific equipment repair personnel. This cemter would provide training
&t a lower cost than training in the United States and would elimninate the

temptation to trainees of not returning to Egypt after completing their training.

A,
0(.//)



EVALUATION OF INDIVIDUAL CENTERS

In reviewing the operation of the individual centers and evaluating their potential

for successfully meeting the repair needs of thelr universities, the following

factors were considered:

4

Administrative support: Does the Center rece.ive the neces:ary
administrative support from the Univerzily to assure its proper
operation? Examples of admunistrative support are evidenced by
interest in and an understanding nf the function of the center by
university officials; approva! of a charter for the center by the

university; anc the development of an incentive program for Center

employees.

Faculty support: Is the faculty In favor of the establishment of a

Repair and Maintenance Center and will they make use of the Center?

Center staffing: Does the Center have reasnnably quallfied repair.

personnel or is there a reasonable expectation of recruiting such

personnel?

Technical assistance: The major portion of personnel available to staff
the Centers are junior engineers who will raquire technical assistance in
performing more difficult repairs. Does the Center have an
experienced repair engineer available to provide technical assistance to

junior parsonnel?
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Alexandria University: The Center at Alexandria Universit? is headed by
Professor Hamdi. The Center presently has no full time staff. Two people were
trained at NIH for the Center, one did not return to the University and the other
returned to the university but was not assigned to the Center. Professor Hamdi is
presently recruiting staff to work in the Center on a purt-time basis. Full-time
positions will be offered to those employees who prove themselves capable of
successfully repairing scientific equipment. It is estimated that the center will
require the equivalent of three full time electronic and two full-time electro-

mechanical journeymen repair specialists.

Professor Hamdi has developed and is implementing a well thought out prograrn for

o he development of the Alexandria Repair and Mainte~z ce Center. This frozram
h.. been approved by the university administration. During his stay at NIH,
Profecsor Hamd: has cemonstrated his capability to quickly and efficiently repair a
wide variety of scientific instruments. This capability will perinit him to both
train new center personnel and provide technical assistance to the center staff.,
Because of his position in the facully of Engireering and his history of previously
prov.ding repair assistance to faculty members, we fee! that the center will be
accepted and used by the university faculty, We recommend {full support of the

Alexandria center in Phase Il ¢f the project.

Tama University: The Center at Tanta University is presently managed by
Engineer Mohamed Abdu and is meetirg about 15% of the repair and maintenance
%%cds of the university. I¢ is est!mated that the center will need the equivalent of
three full-time journeymen electronic repair specialists and two fuli-time

journeymen elzctro-mechanical repair specialist.
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Tanta Univérsity (cont): As with Alexandria Univeristy, Tanta University appears
to have the necessary conditions for the developiment of a successful center.
During his visit to NIH, Dr. Hassan Mustafa, the Vice-President of Tanta, met with
Mr. Metz to discuss the operation of the center and expressed his desire to assist in
the developrment of the Center. A separate budget and an incentive plan for

Center employees has been established by the University.

During a previous visit to the University, Mr. Metz met with the chairmen of a
number of departments to discuss the operation of the Repair and Maintenance
Center and how it could best meet the'r needs. During these meetings they showed
Mr. Metz niimerous preces of equipment in need of repair which they would like to

have repaired by the Repair and Maintenance Center.

Engineer Moharied Abdu, the Chief Engineer for the Center, demonstrated a
potential to become a well qualified repair engineer during his training at NIH.
Prior to coming to NIH he performed repairs in the faculty of Science and is known
to many faculty members. In addition to Engineer Abdu, the center has a number

of other technicians and engineers who have elementary to intermediate levels of

repair skills.



Tanta University (cont): Based on the universities support of the Center, the
willingness of faculty members to use the Center, Engineer Abdu's technical and
admiristrative skills and the potential of the other Center personnel, we
recommend centinued full support of the Tanta University Center. Due to the fact
thiat none of the mernbers of the Center staff have extensive experience in the
repair of scientific equipment, we would recommend that the University arrange
for @ consultant to be available to the center on a weekly basis to provide

assistance in complex repairs,

“Cairo University:  The Repair and Maintenance Center at Cairo University is
Q:’Tt?*aded by ©rofessor Fl-Sobki o the Faculty of Engineering, Elecirical Department.
Three eng:necrs from the Repair and Maintenance Center were trained at NIH, on2
dis not return to Lgypt and the other two returned to the cemter but have
subsequently left. The Repair and Maintenance Center presently has no
experienced electronic repair personnel, one experienced electrical engineer
(power) and no mechanical personnel. It is estimated that the Repeair and
Maintenance Center is capable of meeting little or none of the demand for
clectronic or mechanical repair and about 10% of the demand for electrical repair.
The Repair and Maintenance Center would require the equivalent of about seven
full time journsymen electronic repair specialists and four full time journeymen

mxchanical repair specialists to meet the repair needs of the university.
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Cairo University (cont): The Center has been given a charter and a procedure has
been established for paying incentives to its emjjoyees. Center employees have
often be~n unsuccessful when attempting to solicit repair work from faculty
members.  These faculty members appear to prefer %o have their repairs
contracted out by the University to private sector companies. The Center dees not
kave znyone available to provide techiucal assistance for difficult electronic
repairs on o regular basis. We feel that part of the problem of attracting ard
keeping quahfied personnel is the availability of numerous higher paying positions

in the private sector in Caro.

Based on our review of the Repair and Maintenance Center, we would recommend

that the Center initially recruit and hire a senior repair engineer; two electronics

engineer; and a mechanical engineer to be at the ITU. As the Center has received
significant tools, test equipment, replacemem parts duriag Phase 1, it cculd
become cperational with a minimura cost of hiring those personnel. We believe
that recruiting the senior repair engincer is essential 1o the operation of the

Center and that no significant additional resources be allocated to the center until

he is hired.

Cairo University Repair and Fabricatic - Center: A repair a’.d {fabrication cenater
managed Ly Engineer Hussein Eissa, is located In the Physics Departmerg of the
Faculty of Science. The Repair and Fabrication Cernter appears to be operating
very successfully with a very minirnal aimount of resources and is well thought of

by mermbers of the facu'ty of Science.
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Cairo University Repair and Fabrication Center (cont): Based on this Center's
success, we would recornmend supporting it immediately during Phase 11 with test
equipment, supplies, training and technical assistance. After a peried of one year
both centers at Cairo University would be evaluated and a decision be made by ihe

Academy as to which, if any, of the centers should continue to receive support.

El-Minia University: The Zenter at El-Minia is directed by Dr. Kamal Abdul Hadi,
Dean of the Faculty of Science. The one engineer irained at NIH has left the
center. There were no other engineers other than Rokaya at the center, leaving

the center without a staff. The Center will require the equivalent of two full time

iy

durneymen electronic repair specialists end two full time journeymen electro-

mechanical repair specialists to mee?t the repair needs of the University.

During previous visits of BEIB personnel to El-Minia, the University adrninistraticn
voiced support for the center. The faculty has also indicated a need Jor the Center
during these visits and has sent equipment to the Center for repair. The Center
was staffed by one engineer who has been trained at NIH end it appears unlikely
that the University will be able to recruit experienced repair personnel. 1 i our
opinion that if a center director with a background in equipment repair could be
recruited, there is a chance of the Center becoming functional. Allocation of
additional resources to this center should be held in abeyance unti]l a suitable

certer director and engineers have been recruited.



Assuit University: The Center at Assuit University is headed by Professor Abdul
Karim of the Electrical Engineering Department. Professer Karim is well versed in
all aspects of scientific equipment repair and for many years prior to the

establishment of the ilenter, he repaired equipment both at Assuit and El-Minia

Universities.

Professor Karim is presently on a leave of absence and the. Center is being
managed by Mohamed Abd EI-Wahab. The Center has a staff of three technicians
and onc engineer and is meeting about 60% of the repair needs of the University.
We would recommend that the Center hire two additional electronic repair

specialists and cne electro-mechanical repair specialist.

The Assuit Repair and Maintenance Center is by far the most successful of the five
centers and will probably be able to fully meet the repair ard maintenance needs of
the University within a few years. The success of the Center is directly
attributable to th~ support given to it by the University's administration and the
fact that it has .- .ts director and assistant director a highly qualificd electronics
repair engineer . nd a highly qualified mechanical technician who can provide
technical support and training to the Center staff. We would recommend

continuing full support for this Center and using it as a model for the other centers

10 emulate.
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Evaluation of the repair and maintenance centers of Cairo, Tanta, -

Alexancdria, Assiut and El-Minia Universities as of May 1982.

This evaluation is the result of on-site visits to the facilities
listed. The amounts of repairs per month given in the text are based on
verbal estinmates supplied by the directors and chief engineers of the
Repair &nd Maintenance Centers. In no case were docurents produced to
substantiate the claims nade, except for the Assuit Center. In a rmore
estadlished center, this would I2zd to questions regarding the
reliadbility of the data. However in a relatively new center, therc is a
natural reluctance to take the aiditional time required for burdensome
paper work. Therefore, it is not surprising that the paperwork norrrally
associated with a repair and maintenance center has been deferred for a

future stage of development.

It was not possible to inventory all of the equipment at each gite
because saome of the Jaboratories had been closed down. To get an jdea
of the types ol equiprenodels recorded. While it wouid be deslrable to
have a2 carplete inventory of equipment for purposes of estirating repair
needs, such a list might generate misleading conclusions. At several
universities the utllization of equlpment was found to be varlable, with
muc gathering dust on shelves and other laboratorles actively using all
the equipment they owned. This uneven vutillzation would nmke any
funding estimtes based on Inventory value inaccurate. A better method
might be to require that a repair order be drawn up for each plece of
equiptent delivered for repair. The nurber of repair orders per year

and the growth rate could be used to predict future needs. Of course

this would mandate that more resources be devoted to paperwonck.
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CAIRO WNIVERSITY

The Cairo University Repair and Maintenance Center (R3M Center) is
repairing equipment at the rate of 20/month. The RMM Center also
provides repair service for the Faculty of Medicine {or Monsoura,
Zagazig, Tanta and Einshams Universities. The director of the center is
Dr. El Sobki, who has a background in electrical powsr engineering. The

staif is carposed of the following engineers:

1. Mohanmed Harza, electrical engineer (power), chief engineer

2. Wafaa Abbasi, Electronic Engineer for electronic repairs

3. Ibrahim lskaros, Electrical Engineer (power} for electrical
repairs

k. btesan Mohamed, Electronic Engineer for electronic repairs

Two pieces of equipment were observed to be jdle because of the lack of
troubleshooting expertise by staff and managerent. They were a solid
state oscilloscope and a vacuun tube audio arplifier. The RMM Center is
in dire need of‘an experienced electronics troubleshooter. Interviews
with staff members confirmed the fact that this deficiency is a serlous

drawback because nmost equipment contains electronic circuitry.
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A Repair and Fabrication Center (RAF Center) is located in the Physics
Department, of the Faculty of Science. This center, carpletely
independent of the R Center, has been repairing an& fabricating
instrurents for several years. It is headed by Hussein Eis;a who is an
experienced designer and is well versed in electronic repair. He and
his staff of 3 engineers were able to display nurerous exarples of
equipment they had fabricated. Interviews with proiessors in the Faculty
of Science, attest to the high regard for which his work is held. It
would appear that Hussein Eissa, with a Masters Degree in EE would be a
good choice to head the RAM Center in addition to the RM Center he

presently supervises.

Adcitional carponents needed by the R3M Center are:
cavparators (IC)
photocells
electrodes for pH meters
contact themureters
transformers (various types)

transistors (BF258 & HD259).

An incentive program Is in effect for the RM Center in the amount of
50% to 60% of the repair labor charges being returned to the engineers.

This has helped recruiting and staff retention.
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The following is a sarple of the equipment found at Cairo University:

audio-arplifier
electronjc balance
35m SLR carera
colorimeter

liquid scintillation counter
radiation counter
incubator

LASER

mess spectroreter
microtame

oscilloscope

over,

pH meter

power supply

pulse generator
spectrophotometer
stimulator

terperature controller
vacum system

vater bath



TANTA INIVERSITY

The R & M Center at Tanta University had only been operating for a
period of three weeks when this evaluation was performed. A total of 8
repairs had been performed and several memoranda l1isting equiprent
needing repairs had been received. The director of the Center is Dr.
Tayser El Shamy, a chemist with the Faculty of Science. The staff of

the Center is carposed of the following enginers and technicians:

I. Mohammed Abdu, an electrical engineer, is the chief engineer.

2. Helen Rezk, a chemist, does electronic repairs.

3. Sosan E! Shafei, a biomedical engineer, does electronic and
biaredical repairs but has no experience.

4. Layla Fared Shenashen, an electronic engineer, does electronic
repairs but has no experience.

5. Hasan E! Medany, a technician, does general repairs.

6. Azhar El Zeftawy, a technician, does general repairs.

7. Ahred Badawy, a technician, does general repairs. ‘

8. Abd E] Lateef, a technician, does general repairs.

The R & M Center is Jocated in a building used for central research
laboratories with a camon budget for both. Dr. Mustafa, a Vice
President of the University, initiated a memorandun during the
evaluation to separate the two budgets. As part of this action, an

incentive program Is planned which would return 50 to 60% of the repair

A
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labor charges to the engineers. However Tanta University has unot
finished the approval process for Incentives as. have the other
universities. Tanta University also provides repair ser-vices for the
research center at Alexandria University. Mohammed Abdu spends one day
per week every two weeks and Helen Rezk spends one day in Alexandria {for

this purpose.

Interviews with faculty members of the Faculty of Science revealed that
sare of the professors were familiar with the R & M Center and others
were not. Interviews with the staff revealed optimism and enthusiasm
for the center with the acquisition of the new facilities and equipment.
A need was expressed for 2 portable oscilloscopes with basic functions
only, and 2 portable multimeters suitable for use in the {jeld.
Additionally 2 portable tool kits are needed to supply the expanded

staff.
The following is a sarple of the equipment found at Tanta University:

spectrophotometer, Varian
osci}loscope, Polish
oscilloscope, Gould
oscilloscope, Heathkit
function generator, Heathkit

power supply, East German
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UV.spectrophotareter, Shimadza
spectrophotareter, Pye Unicam (3)
cclorimeter, Zeiss

spectrophotareter, atamic absorption, Shimedza
centrifuge, Heraeus Christ

gas chramstograph, Micro Cab

cooling centrifuge, Sigm

centrifuge, Pegasus

electronic balance, Polish

pH meter, Chinese

mess spectrameter, Varian

fluorareter, Corning

microcamputer, Camodore

nuclear megnetic resonance apparatus, Varian
pH meter, Radiameter

voltage regulator, Amir

flare photareter, Corning

spectrophotareter, atanic absorption, Dupont
4x5 camera, Zeiss

glucose analyzer, Beckman

photocopier, Xerox

vacuum chartber, Deton

oscilloscope, Telequipment

pulse generator, Continental Specialties (2)

sweep generator, B & K

B0
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voltreter, Marconi

multimeter, Metrix (3)

tape recorder, Hewlett Packard
multimeter, Kyorissu
oscilloscope, Tektronix

x-y recorder, Frenck

pover supply, French

voltage carpensator, Phonovox
power supply, Polish

vacuun purp, Edwards (6) .
null detector, Tunsley
programeble terperature regulator, French
recorder, Houston Instruments
voltage stablilzer, Poland
current stabilizer, British
oscilloscope, Hungarian

Q meter, Marconi

oscilloscope, Phillips

VT, Heath

VW, East German

electronic thenmareter, Pollsh
pyrareter, Polish
oscilloscope, Scopex

oscilloscope, Hungarian

A
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ALEXANDRIA UNIVERSITY

The R & M Center s presently in the inplementation stages. A
merorandun has been routed to all deans announcing the mission and
availability of the facility. The concept and budget have been approved
by the University administration. Dr. Hadi, the director of the
Center, plans to start by utilizing part-time engineers and technicians
until the center js self-sufficient. It will be housed in the
mechanical engineering building and has enough space for more than &
benches. The work force will be recruited fron technicians already
working for the Faculty of Engineering and fram graduate students. Since
those already working for the University nommlly finish work in the
early afternoon, it is {felt that part time workers could easily be
recruited fron the regular work force. This would give monagement an
opportunity to evaluate the staff before offering thom full time
arployrent. Since Egyptian workers are rarely fired, even if they
posess less than desirable campetency, Dr. Handi feels this cautious

approach wil! assure a good permanent staff.

A satple of the equipment found at Alexandria is as follows:
oscilloscope, Metrix
oscilloscope, Telequiprent
pulse generator, Contirental Specialitles
sweep generator, BAK
voltmeter, Marconi
sound level neter, BK

rmultimeter, Metrix
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rultimeter, Polish
oscilloscope, Tektronix
oscilloscope, Hungarian
oscilloscope, East German

Q meter, Marconi

DVM, Phillips

x-y recorder, French

power supi:ly, French
thermometer caliprator, Aois
voltage carpensator, Phonovox
pover supply, ZRK

vacuun purp, Edwards (4)

null detector, English
terperature regulator, French
voltage stabilizer, Poland
DW, English

null bridge, English
Voltmeter, Heath

function generator, Heath
VTW, German

power supply, Heath
thermocouple thermometer, Poland

pyrareter, Polish
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WM, Heath
counter/timer, English
power supply, Heath
recorde;, Heath

aucio generator, Heath
frequency counter, Heath
oscilloscope, Tektronix

BEVG counter, Orion
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SSSIUT INIVERSITY

The R & M Center at Assiut University is the most impressive of the 5
centers evaluated. This is borne out by the nurbers of repairs
performed, 50 to 70 per month. This is further evidenced by the work
experience of the staff, and the access the chief technician, Mohamed
Abd Elwahab, has to the president of the University. The Center is
quite similar t.o its counterpart in the U. S. in that both the {irst
line supervisor and the staff are technicians rather than engineers.
This has apparently occured because the technicians at Assiut are far
more capable than those found at the other universities. The chief

technician also serves as the director of the center.

The following is a list of the staff:
1. Mohamed Abd Elwahab, chief technician and director, does fine
mechanical and electronic repairs.
2. Raradan Abd Elnmbood, a technician, does electronic repairs.
3. Ahmed Ezat, an engineer, does electrical repairs.
4. Sherecf Ahmed Hamza, a technician does fine mechanical
repairs.

5. Gaml Essa, a secretary, issues stock and equipment.

Professors in the Faculty of Medicine indicated they were aware of the
capabilities of the R & M Center and meny of them had made extensive use
of it. The staff merbers seemed to be quite satisfied with their
working conditions and were observed to be busy repairing equipment at

the time of the visit. This represented a contrast to many of the other

~
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centers. The incentive program (&0% of the labor charges for the
repairs) seemed to be working well. There is a need for 3 additional
tool kits and 3 portable oscilloscopes with basic functions. The
library is in need of up-to-date cross references for semiconductors.
There is a need for 3 portable digital multimeters. Special supplies

needed are microscope lubricant and lens polish.

The following is an exarple of the equiprent found at Assuit:
scaning electron microscope, Juiel
scintillation counter, Nuclear Chiczgo
blood gas analyzer, Sezarle
pH meter, Wild Heerbrugg
water bath, GFL (2)
microtare, Reichert-Jung
conditioning oven, Heraeus
microscope, wild Heerbrugg
pH meter, Prolabo
pH meter, Orion
microscope, Meopta
Centrifuge, Janelski
microtare, Leitz
incubator, Genran (Q 2)
vacuum oven, Heraeus
freeze dryer, English
conditioning oven, Heraeus

incubator, German



centrifuge MSE (2)

balance, Sartorius (3)
digital ion analyzer, Orion
spectrophotareter, Jasco
colorimeter, English
stimulator, Nihon Kohnder
flurareter, German
scintillation counter, HP
portable carputer, HP
electronic balance, English
oscilloscope, Marconi .
vibration meter, B&K
oscilloscope, Trio (3)
function generator, Heathkit
vacuun tube voltmeter, Advance
frequency meter, Marconi
oscilloscope, Russian
power supply, Trio (2)
power supply, Trio (2)
oscilloscope, Advance

R C oscillator, Marconi
oscilloscope, Tektronic

DW, HP

307"
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oscilloscope, low frequency, Hungarian
function generator, B&K

pover supply, Trio (2)

oscilloscope, Trio

frequency counter B&K

voltmeter, Univolt

water bath, German

electronic balance, Satorijus

30%
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E1-MINIA INIVERSITY

The R & M Center at El-Minia University is presently repairing equiprent
at the rate of & per month. The director of the Center is Dr. Kaml
Abdul Hadi, Dean of the Faculty of Science. The most serious problem is

the impending loss of the only staff mamber this summer.

The only staff marber of the center is:

Rokaya Zakaria Hassan, does electronic repairs, leaving the summer

of 1982.

The Center at El-Minia has had serious growing pains. Rokaya Hassan,
trained at NIH could not devote all her time to repair and meintenance
due to time spent performing her former job with the Engineering
Department. Efforts to recruit engineers to replace those leaving have
not be~en fruitful. It does no: appear favorable that Eldinia will be

able to overcame the recruitment obstacle to develop a viable program.

A sarple of the equiprent found at El-Minia is as follows:
flare ionization awplifier, English
gas cl ramtograph, Pye Unicam
recorder, IN
bridge, General Radio
vacuun putp, Edwards
therrmel analyzer, Japanese

pH meter, Cavbridge

/j; (.\ () S
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electronic balance, Polish
voltage stabilizer, Zenith
laboratory shaker, English
centrifuge, Heraeus Christ

pH meter, Sargent Welch
laboratory dryer, Chriss
electronic balance, Satorious
incubator, Lotis

therme] oven, Heraeus

water bath, GFL

electronic balance, Sartorious
microtame, Bright

WV spectrophotameter, English
congitioning oven, Heraeus
incubator, Heraeus

IR spectrophotareter, Japanese
UV spectrophotareter, Japanese

incubator, Heraeus

40
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Directorate questions regarding the R & M Centers

The main thrust of this assignment was to answer several questions for
each center. This report will use a formst which first states the
questions and gives a reply for each center for which the question is

applicable.

l. How nmuch equipment is being repaired? Are other University
facilities used to repair equipment?
Cairo University-20 per ronth
Tanta University-8 repairs total as of May, 1982
Alexandria University-none
Assiut University-50 to 70 per nonth

El-Minia University-4 per month

Cairo Universijty is the only repair and maintenance center
which has a significant nurber of repairs perfonmmed in other

university facilities.

At Cairo University, a repair and fZabrication facility Iis
maintained in the Physics Departrent of the Faculty of
Science. It is carpletely independent of the RS Center. The
staff is coposed of 3 engincers who design and construct
equipment and do 2 small avount of repalir. The scope of work
performed jis limited to the equipment owmed by the Faculty of

Science.

&
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None of the universities provided nurerical {figures for
repairs performed outside their universities, except Assuit,

In the majority of cases, equipment is not repaired Iif It

cannot be repaired locally.

How well are these sources presently meeting the needs of the

University?

Interviews with Faculty of Science personnel in GQairo
University, indicated most of the needs of the university were
being met by either the FAM Center or tihz R&F Center in the
Physics Department. Qutside sources (manufacturers mostly)
were used for sare electronic equipment. At Assiut University
most Of the needs of the University were teing m=t hosever, a
substantial amount of equipment was on a list for repair. At
Tanta and El-Minia Universities the prograrms were not at the
level i Zfuli:y meeting the needs of the staffs. Alexandria

University had not yet gotten started.

How ruch equipment s idle because there Is no source of

repair or for any other reason?

At CQairo University, an oscilioscope and an audio arplifier
could not be repaired berause c¢f the lack of an experienced

trouble-shooter (eletronizz).

(O)IL
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All other repair centers stated they had no equiprent for

which they could not find a source of repair. Since it was

not practical to turn all the equipment on for a test, this

could not be verified.

Are the owners of the equipmnt satisfied with the repair
services they are receiving fron these services? If not, what

improvemments would thev Jike to see?

None of the owners of the equipment at the centers expressed
dissatisfaction with the repair services, however there js
obvious roan for improvarent at Cairo University (electronic

troubleshooting) and T Minia (personnel).

How does the unjiversity recruit stafi? How sucessful have
they been in the past? Are there plans to improve recruitment
procedures? Is there presently an operating incentive
progran? 1f not what plans are there for establishing an
Incentive program? Status of present and future in-house

training programe for Center arployees?

Staffing for all the University Centers is done on a local
basis wusing the incentive program. The incentive progran
cousists of returning 30 to 60 % of the labor costs of a

repair job to the engineer who perfonms the work. The
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incentive progran has been approved by management of all the

Universities except Tanta. At Tanta the approval process has

not been carpleted but approval seems favorable. None of the

.U\iversity Centers has a {formal training progran and all

anticipate using the training center being set up in Qairo.

Managetent of the center--Does the center have a mmnagar? What
is his technical background? 11 the center does not have a
manager what plans are there for hi.ing one? Does the center
have a management plan? How does it operate? What plans are

there for any changes in the operation of the center?

One center has an unusual managetent plan, Alexandria
University. Dr. Hardi has decided to start the Center with
part time and student workers. This way he prcposes to
evaluate their performmnce before hiring thon full time. He
believes this will work because of the tradition in Egypt of
personne! working both a full time and a part time job due to
the high cost of living. MNone of the centers has a formal
managerent plan, as evidenced by the lack of paperwork to
docurent repairs. The establistment of a managorent plan
containing nurerical goals should be a high priority for the
future at each center. El-Minia is in serious need of a
viahle recruiurent plan to {ill its engincering positions. No

forrral progran has been developed to accarplish this goal.
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The managers of each center are as follows:
Cairo University-Dr. El. Sobki, electrical (power)
engineer |
Tanta University-Dr.Tayser El Shamy, chemist
Alexandria University-Dr. Hardi,engineer (control)
Assuit University-Mohated Abd Elwahab, technician (fine
mect: and electronics)

El-Minia-Dr. Kama! Abdel-Hadi, physicist

Support to staff members--ls technical assistance available to
repair engineers? Are there plans for providing technical
assistance if it is not available? Is there an operating
system for obtaining replacavent parts? 1{ so, hov does it
work and bow effective is it? Are there plans for modifying
the procurement system?

A" Caire Lajversity electronic trouble-shooting assistance is
not available, and at El-Minia neither assistance nor working
engineers are available. None of the centers have a forml
system for obtaining replacanent parts, they either get them
through mnufacturers or fram NIH on an as needed basis. The
ground work neceds to be Jaid for a procrremnt syston but only
after sufficient mnber of repairs are perfomrd per qonth to
support  such an effort. Tanta LUhiversity and Assuit
University both have sufficient technical assistance. The
director of the Alexandria Unlversity Center also has the
technical caiprtemce necessary, however there is sam question

of his daily availability since he also has teaching and

adninistrative respensibllities.

Lo
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ACADEMY TRAINEES

Name

ABBASS;, Wafaa A.

AHMED, Samir Anwear

AHMED, Mohamed Abd El Wahab
BANAWAN, Ahmed Samir
FAWZ], Madiha

HAMDI, Dr. Aly R.

HASSAN, Rokaya Zakaria
LATIF, Ahmed Nabil Abdel Latif
MAHEMOYVD, Mohamed Abdou
MAHMOUD. Yoursri Amin
MAKKY, Mohamed Yousef{
MOHAMED, E. Khalid

RISK, Helen Farid

University

Cairo
Assuit
Assuit
Alexandria
Assuit
Alexandria
El-Minia
Cairo
Tanta
Alexandria
Assuit
Cairo

Tanta

Training Period

3/1/80 - 8/1/80
3/1/80 - 8/1/80
3/1/80 - 4/1/80
3/1/80 - 8/1/80
6/17/81-11/17/81
8/17/81 - 9/30/81
5/1/79 - 10/1/79
5/1/7 - 10/1/79
7/7/81 - 12/7/81
2/16/81 -7/16/8)
5/1/79 - 10/1/79
2/1/80 - 8/1/80
5/1/79 - 12/1/79



COST OF TRAINING FOR ACADEMY TRAINEES

Contracted Training
BEIB Salary
BEIB Trave)
Per Diem
International Travel, baggage
Trairees Travel
Per Diem

Imternational Travel, baggage

TOTAL

14,000
45,000

4,000

63,000
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LE

10,000
20,000

40,000
10,000

80,000



Chapter Il

Training of Universitv Personnel in the Renair and Maintenance of Scientific Equipmernt |

From the beginning of the project we realized that the training of repair personnel
would be the most important aspect of the project. With this in mind we placed

considerable effort both into the selection and training of repair personnel.

Selection of Erg.neers for Training

Mest of the personnel prcoposed for training in th; United States did not have
sz evicus repzi- and maintenance exper;ence or significant Jaboratory experience
cuaring their un.versity trzining which we could use to evaluate their potential to
effectively learn 1o repair scientific instrumentation. Betcause of the high cost
bath in project funds and personnel time in providing training in the United States,

it was decided to extensively evaluate potential trainees in Cairo.

Potential trainees were given a three to four week course in Applied Electronics.
The course consisted of a one hour lecture followed by a three hour laboratory
session. During this Jaboratory session students would design, build and evaluate
basic circuits typically found in scientific instrumention. These Jaboratory sessions
permitted the instructors to evaluate the student's manual and analytical skills
which they would also use in troubleshooting scientific equipmenmt. In addition to
providing a mechanism for evaluating the potential trainees, this course
familiarized them with typica! circuits found in sciemtific instrumentation. We

have found this type of evaluation to be very effective and plan to continue using

it.
_d(-



Trzining of Engineers at NIH

The training prcgram at NIH began with a review of the use of test equ.pment and
a short period of training in the use of hand tools. This_ training was usually
completec within one week. Following this training the majority of the students
participated in a 14 session course in troubleshooting, calibration, mainterance,

repair, and szfety of scientific instrumentation.

The course begzn with Jectures on the general theory, orientation, anc importance
of instromenietion calibration, servicing, cleaning., preventative maintenznce, ang

repair. This aes {cijowec by lectures in the following areas:

1.  The safe, proper, and effective use of hand tools and test eguipment.

2. ldentification, analysis of operation, and troubleshooting of typical
analog and digital electronic circuits. .

3.  Descriptions of techniques for identifying, treating, #nd discoveriﬁg

typical faults in scientific instrumentation.

The main thrust of the course involved the concepts of logical troubleshooting,

organization, and use of operation and scivice manuals, documents, operation,

30
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Trzining of Engineers at NIH {cont)

...installation, assembly, modification, calibration, troubleshooting, maintenance

and repair of scientific instrumentation.

Following this introductory training the students began their cn-the-job training in

our repair facility. Each student was given a work bench and complete set of tools

and elect-onic test equipment. The remainder of his or her training was previded

E}n an indivicoa! Sasis geared 10 the students skills and rate of progress. The geal

of the training was 1o train the students to repair a varjety of the basic scientific

instruments suct as PH meters, poser suprlies, spectrophotometers, and fraction

collectors. The training format was as {ollows:

Introduction to the instrument - the student would read the service
manual {ollowed by a discussion of the instrument with a senior repair
specialist. These discussions included theory of operation, typical

faults associated with the instrumem, and techniques for

troubleshooting and repairing the instrument.

Comtrolled repairs o the instruments - The student would perform
repairs on instruments modified to simulate actual faults. He would

attempt to find the cause of failure and "repair” the instrument.

Y

ay”
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Training of Engineers at N1H (cont.)

3.  Repair - the student would repair instruments sent to our facility for
repair. Whean pessible he would also either independently or in the
company of ore of our repair specialists respond te requests {or repair
from various laboratories at NIH. He would then either make the repair

in the {jeld or if needed return the instrument tc our facility for repair.

The major portion of the training at NIH was as a member of a large repair and
mzintenace facility. The students worked zlong side our employees who were
evaileble to p-ovide technical assistance whren needed. This practical Sands-on
tra.ning permitiec the students to return to their university and immecd ztely begin

functioning with a minimum amount of supervision.

During the course of the project, we send a few trainees to manufacturer's training
courses but found that the training provided was usually not effective. In general
most of thesc courses assume that the student is familiar with and has worked on
the instrumentation in question. The courses move at too rapid a pace for our

students and generally they would not be able to follow the course after the first

day.

AN
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