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The aim of the Contract was to provide engineering and tech­
nical assistance to the Government of Ethiopia for the establish­
ment of the Rational Quality Control and Testing Centre in Addis 
üb aba.

The Contractor has rendered the services to the Ethiopian 
Standards Institution as detailed in the UhlLO Terms ;.f Referen­
ce dated 14 January 19-51 and in the Contract Go. T 31/49 between 
UuILG and Polytechna.

To f u l f i l  the terms of the Contract, the Contractor has made 
available a tota l  of forty two (42) man-months of personnel ser­
vices in the Project Area, and one man-month service at home ac­
cording to the specif ication of the Contract. Additional one and 
half month (1,5) of' services fur E31 nave been provided as a g i f t  
of the Government of the Czechoslovak soc ia l is t  Republic to Sthio 
pia by the extension of stay of Consultant on Equipment -„aintenan 
ce and Servicing.

Luring the stay of Contractor's Team in the Project Area, 
the following f a c i l i t i e s  with the equipment available have been 
set up:

- mechanical and building materials testing laboratory
- chemical products testing laboratory
- e lec t r ica l  products tasting laboratory
- tex t i le  and leather products testing laboratory
- agricultural and food products testing laboratory
- mechanical workshop.
The local s ta f f  has been trained on-the-job, procedures fo r  

testing materials, products and commodities have been suggested, 
consultancy services for the Ethiopian Industry have been rende­
red as well as cooperation in elaborating the Ethiopian Standards
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Industrial development of Ethiopia, as one of the most impar­
tant factors in the country's economy c a l ls  fo r  organizing of a c t i ­
v it ie s  aimed at rationalizing and improving productivity and quali­
ty of products. Testing laboratories and ancillary  f a c i l i t i e s  are 
an indispensable element in the application of a national quality 
control programme.

A necessary log ica l step to cover the above needs has been 
the establishment of Ethiopian Standards Institution  in September 
1970 and the establishment of a National Quality Control and Test­
ing Centre under its  auspices with support from UNDP/UNIBO, under 
the Project No. BP/SÎH/79/OG3•

The new complex of buildings has been constructed by the Go­
vernment and with UNDP support the respective laboratories have 
been established.

The task of providing the engineering and technical assistance 
to the Government by the establishment of the National Quality Con­
tro l 3nd Testing Centre was programmed in the Project Document on 
a subcontract basis . The subcontract was awarded to Polytechna, tech­
nical cooperation agency of Czechoslovakia. The o f f ic ia l  start of 
work on the Contract on behalf of Polytechna was made by the f i r s t  
f ie ld  v i s i t  of the Contractor's Team Leader to Addis Ababa in ;may 
1982, with the aim to investigate the situation and to estimate the 
possible date of Contractor's Team a r r iv a l .  At that time only the 
rough construction of laboratories has been completed and practically  
no equipment was availab le , i t  was decided to wait fo r  completion 
of buildings and a rr iva l of the equipment. The preliminary report 
with the findings has been submitted to UNIDO along with the sugges­
tions of additional nece33ary equipment and the l i s t  of chemicals.
In f.pril 1283 the whole Polytechna '3  Team was invited to start the 
work in the Project Area. However (and fortunately) only ¿he Team 
Leader arrived to find, that only small progress in the completion 
of buildings has been done and a lot of equipment is s t i l l  to be de­
livered . The situation re :o rt on status of construction has been 
piepared and Team Leader le f t  fe r  CSSR to wait fo r  the completion 
of laboratories. Finally, in January 1984, following the invitation



of UiIDP and GTh , Team Leader arrived in the Project 4rea again.
In spite of the fact that there was s t i l l  a lot to do in the labora 
tories and there was no e lec tr ic ity  and water, i t  was decided to 
bring the Team, so that the greatest part of its  work would be f in i  
shed in the time of CTA departure in June 1934. 3o on February 2nd 
Contractor’s Team arrived and stayed until July 17. The team Leader 
stayed until August 28 together with Consultant on .aintenance 
and Servicing, who's 3tay has been prolonged.

During the stay i l l  the tasks of the Contract have been f u l ­
f i l l e d  to the maximum possible extent determined mainly by the avai 
la b i l i t y  or status of the respective instruments. The lack of so^e 
instruments or their parts made i t  impossible to f u l f i l  the prog­
ramme to the f u l l  extent, however, a l l  the missing parts or missing 
important devices have been ordered and when possible, the Counter­
parts instructed on their use.

The problems associated with the Contractor's work were the mi­
nimum and inadequate number of counterpart s t a f f  (in  spite of ssve- 
ra l requests from the part of CTA and Team Leader), continued de­
lays in construction and furnishing of the laboratories and work­
shop including supply of e lec tr ic ity  and water (up to now e .g .  
biochemical lab is  not completed) and breakages, shortages and 
incompleteness of equipment.

In spite of the facts mentioned, the Contractors team finished  
its  work to the satis faction  and appreciation of ESI and UNDP 4ddis 
kbaba. However, as already proposed by CT4 and 1JHDP Resident Repre­
sentative, a serious consideration should be given to the second 
phase of this Project, possibly fo r  inclusion already in the next 
country programme.
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I .  REFOEÏ ABOUT ACTIVITIES

A. _Information_about_services_rendered

According to the Terms of Reference (dated 14 January 1981), 
the Contractor had to provide following consultancy services, to­
ta l l in g  42 man-months in the Project Area:
1) Team Leader, Consultant on Establishment and Furnishing of 

Testing Laboratories
2) Consultant on Quality Control and Testing of Building Materials
3) Consultant on Quality Control and Testing of Chemical Produits
4) Consultant on Quality Control and Testing of E lectr ica l Products
5) Consultant on Quality Control and Testing of «g r icu ltu ra l and

Food Products
6) Consultant on Quality Control and Testing of Textile and 

Leather Products
7) Consultant on Equipment Maintenance and Servicing.

provided
The Contractor has/the personnel according to the Contract 

statement of total consultancy services qpproved by SCI and UNIDO 

as follows:

Name Position T it le  Duration of' Assignment
(man-months) 

Project Area Home

Mr.Andre j  KURUC Team Leader, Consultant 1 ) 9 x> 1

Mr.Jaroslav 7EGELY QC Engineer, Consultant 2) 5,5 -

Mr.Ladislav BARNOKY QC Engineer, Consultant 3) 5,5 -
-vr.Tusan GhBPIS QC Engineer, Consultant 4) 5 ,5 -

Mr.Jan HROnCEK QC Engineer, Consultant 5) 5,5 -

Mr.Jaruslav ZBORIL QC Engineer, Consultant 6) 5,5 -
M r.J iri S030LA Equipment maintenance, Consultant

7) - 5 * 5 _____ -

Total (man-months) 4 2,0 1

Extention Mr. Sobola 1,5 -

x) Note: 7,5 months in 1984
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As mentioned in the Abstract and Introduction, the stay of 
ter. Cobola has been extended fo r  1,5 months as the g i f t  of Czecho­
slovak Government to Ethiopia (free of charge fo r  any organization 

invo lved ).
The replacement of personnel compared with original Contract 

Document has been done accordingly the request of i«ir. i-vkberom Ted- 
l a , General Manager of Ethiopian Standards Institution. Change of 
duration of stay of the respective Consultants has been done a fte r  
mutual agreement among Polytechna, ESI and UNIDO.

B. _Act iv i  tjr _in_ the ..Projec t _Area

1). Consultant_on_E3tablishment_and_Furnishing_of^Tgstir^Laborato-
ries

1.1 The Consultant has been acting also as the Contractor's Team 
Leader, with duties specified in the Contract Document and 
f u l f i l l e d  as follows (Paragraph Nos are according to the 
Contract):

2.04 Briefing and De-briefing of the Contractor s Team Leader at 
UNIDO Vienna:
The brie fing before the f i r s t  f ie ld  v is it  had been done from 
1932-04-19 to 04-22. The delay against the Contract had been 
caused by the constant delays in the construction of laborato­
r ie s .  The same fo r  a l l  the delays in a comparison with the da­
ta stated in the Contract, e .g . in Paragraph 2.06.

2.06 Commencement and Completion of the Contractor's Work in the 
Project Area:
The f i r s t  f ie ld  v i s i t  in Addis Ababa had been made from 198?- 
-05-01 to 1982-05-20. The second v is i t  (following the inv ita ­
tion to start the performance of the whole team) was from 
1983-05-01 to 05-18. A3 it  wa3 found, that the 3tatus of cons­
truction did not allow to start the work of the team, Team Lea­
der returned to Czechoslovakia at costs of UiiBP. The f in a l  stay 

during which the Contract has been realized was from 1954-01-19 
to 1984-08-28. The Team stayed in the Project Area from 1984-02 
-02 to 1934-07-17, with mr. Gobola's stay extended to 1964-08-28.
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2.07 Responsibilites of the Contractor’s Team Jjeader:
During the work in the Project Area, the Team Leader has super­
vised, directed and coordinated the Contractor s specia lists  
in the performance of their duties.

2.08 Relationship between the Contractor's Team Leader and the Resi­
dent Representative of the UNDP in the Project Area:
The Team Leader has maintained the close and continuing re lation ­
ship with the office of UNDP in kadis Ababa; Resident Represen­
tative Dr. King, his Deputy Lr. Gernay and the o fficers  dealing  
with the Project, namely Firs. FSarja Uiolenaar, utr.Jorgen Lissner, 
Jir. Kadresa 7e neat ache Hum (S1LF4 UNIDO), Air. Arne Heinemann 
( JPO). f.ir. ICing and his s t a f f  have paid several v is it s  to the 
site  and laboratories, following up the progress of construc­
tion as well as the progress of work of the Team.
The closest cooperation has been maintained with both CTA to 
the Project -  '¿v. Zdenek and Dr. Stephens as well as with the 
board and s ta f f  of ESI -  ivir. Akberom Tedla, General iwanager, 
kr. Johannes Afework, Head of Technical Services and the group 
of Counterparts.

2.09.a) Preliminary Report had been submitted to JNIDO in three- 
copies in June 1982.
b) Draft Final Report is  represented by this material.
c) Final Report w i l l  be submitted a fte r  receiving the comments 

on the draft f in a l  report.

1.2 The main duties of the Team Leader in his function as the Consul­
tant on Establishment and Furnishing of Testing Laboratories were
1. Organizing and furnishing the laboratories for Duality Con­

tro l and Testing on the basis of standards in the following  
product areas:
-  mechanical and building materials
-  chemical products and primary materials
-  agricultural and food products
- e lec tr ica l products
-  textile  and leather products.

2. Training of local s t a f f  in the furnishing and insta llation  
of Quality Control Laboratories.
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3. Assistance and advice in the establishment, organization 
and operation of quality control department in industrial  
enterprises.

4. insurance of the proper functioning of a l l  laboratory 
equipment prior to i t  becoming operational.

5. Advice on the insta llation  of equipment fo r  mechanical, 
physical, e lec tr ica l and chemical testing and advice on 
it s  proper maintenance.

6. Advice and participation in providing technical consultan­
cy services to industry particu larly  in the areas including 
materials testing, quality control, selection, in sta llation  
and testing of equipment.

1.3 The Comprehensive Report about Activity

1.3.1 The F irst Field V is it
The f i r s t  f ie ld  v is i t  has been scheduled by UNIDO Headquar­

ters for ¿’ay 1982, to get the exact information about the status of 
the construction of the laboratories and the Project i t s e l f ,  «s a l ­
ready mentioned, there was only rough construction completed and 
practically  no equipment delivered. Furthermore the shortage of f i ­
nancial funds demended some savings on the equipment part. The pro­
posal fo r  cancelling some duplicated devices has been elaborated, sa­
ving about 144 000 US Dollars. At a request of General ivianager of 
ESI, the Project Document of National ¡Detrolcgy Program has been 
revised and adjustments have been proposed.

The Preliminary Report has been submitted to UNIDO, stating the 
findings. Ht a request of ESI and CTA, the l i s t  of the most impor­
tant parts and devices for each of respective laboratories ha3 been 
prepared and submitted to UNIDO and to CTA to be ordered.

The additional v is it s  concerning the Project to UNIDO Vienna 
have been realized in October and December 1982 aiming to specify 
more exactly the equipment and requirements on laboratories.

1.3.2 The Second Field V is it
Having been invited by CTA and UNDP Addis Ababa to start the 

work in the Project £rea tc the f u l l  extent, the Team Leader a r r i ­
ved in Addis ¿baba on 1983-05-01 again, with the a r r iv a l  of the whole
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Team scheduled two weeks later* However, the status c f completion 
ofconstruetion and equipment available did not allowed the work 
to be started. The Inter Office Memo has been issued by the Team 
Leader, specifying the most necessary works to be done before star  
ting the work of the Team. UNDP Office Addis Ababa has provided 
a i r  tickets fo r  the return trip , with the beginning of f in a l  work 

expected on 1983-08-01.

1.3.3 Activity during the Main Stay in Addis Ababa

Against the expectations* the start of work was postponed 
again, tc begin with the a rr iva l of the Team Leader on 1984-01-19 

and the Team on 1984-02-02-
In spite of the fact that the construction of the Centre was 

not completed, it  was decided to start with the work of the whole 
Team in February. The Team arrived on schedule and immediately 
started to work.

The Consultant on establishment and furnishing and simultane­
ously the Team Leader has from the very beginning organized and 
took part himself in unpacking and inventoring the equipment. Ac­
cording to his instructions the instruments fo r  a l l  laboratories ha­
ve been checked and insta lled . The designed layouts of the Building 
materials Testing Laboratory and Mechanical workshop have been re ­
designed to improve the handling of materials to be tested and Wur- 
ked. Another suggestions for organizing the rooms fo r  humidity tests 
of Building Materials and E lectrical Products have been submitted.
The additional water insta llation  in laboratory benches of Bioche­
mical Laboratory has been designed and f in a l ly  insta lled , by the 
Team. Simultaneously, the s t a f f  of ESI has been on-the-job trained 
in the furuishing and insta llation  of Quality Control Laboratories, 
the functions and use of instruments have been explained and the 
importance of assuring the measuring conditions and the calibration  
has been explained.

During the insta llation  and checking of instruments, the detai­
led inventory was made and- the Progress Report with specifications of 
a l l  spare parts, damaged missing and broken parts In its  Annex has 
been submitted t* UNIDO. The instruments found defective were either  
immediately repaired or the damaged parts specified, required and
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a fter  delivery replaced , putting the device into operation.
The Consultant took part in the Quality Control Workshop orga­

nized by Dr. Stephens, CTA, for the representatives of Ethiopian In 
dustry, which has been taking place from April 23 to April 29 in Ad 
dis ¿baba. From &ay 2 to aiey 10 followed v is it s  to chosen factories  

and closing discussions from iway 16 to ¿Say 18.
During the workshop and factory v is it s  as well as by closing  

discussions the assistance and advice in the establishment, organi­
zation and operation cf Quality Control Departments in industrial  
enterprises have been provided and highly appreciated by the part i­
cipants. The consultancy services to industry have been rendered 
when required, concerning materials testing, selection, in s ta l la ­
tion and testing of equipment. The importance of keeping and con­
tro l lin g  the technological procedures fo r  quality improvement has 
been stressed out. The close relationship between quality Control 
and ‘“etrolugy has been permanently explained and the importance of 
the calibration  and verification  of measuring instruments has been 

pointed out.
Besides of insta lling  the equipment and putting i t  into ope­

ration, the ab i l ity  of the respective laboratories to perform the 
quality control tests has been studied, as the resu lt , the set cf 
the most important testing instruments for e lec tr ica l  laboratory 
has been required for ordering through UNIDO. The original Project 
Document did not foresee the equipment of this laboratory by test­
ing instruments, i t  was furnished exclusively by the measuring 
instruments. The sim ilar situation has been found in the bioche­
mical laboratory which wa3 not equipped fo r  most important micro­
b io logica l tests. /gain the request for ordering the necessary 
equipment and nutrient media has been passed to UNIDO. £ lot of 
auxiliary instruments was designed to be manufactured in the me­
chanical workshop a fter i t  being equipped by the items necessary 
for its  activ ity . Some of them, not available  on the loca l market 
were requested from UNIDO, but the amount of approx. 1-) 000,- US 
dollars was spent locally  from the local funds.
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1.3.4 The Results Achieved

With regard to the Job Description, the resu lts of the Con­
sultant s work are as follows:

1. The laboratories fo r  Quality Control and Testing on the 
basis of standards of:
-  mechanical and building materials
-  chemical products and primary materials
-  agricu ltura l products and food products
-  e lec tr ica l products
-  textile  and leather products
have been furnished, equipment insta lled  and checked, 
organizational charts and Job Descriptions of s ta f f  worked 
out. The same in the inechanical Workshop.

2. The s t a f f  have been trained on-the-job on the respective 
instruments and on the furnishing and insta llation  of QC 

laboratories .
3. Assistance and advice to the industria l enterprises has 

been given during the Workshop on QC.
4 . The proper functioning of 3 l l  laboratory equipment was en­

sured when not damaged or no v i t a l  parts were missing.
5. The advice on in sta llation  of instruments in a l l  the labora­

tories has been given together with the instructions on its  

maintenance.
6. Technical consultancy services to industry have been provi­

ded at a request te .g . Awash Power Engineering, Aiulu Inter­
national Trading, Addis Tyre, nnbassa Shoe factory e tc . )

The correspondance related to work of the Team Leader and the 
Team has been channelled through CT4 and a fte r  his departure d irect­
ly to UNIDO a fter consultation at £31 and the UNDP office*

The Consultant has worked under supervision of CTa Dr. Step­
hens and in close cooperation with him.

The work of the Consultant has been intertwined with the work 
of the Team and therefore i t  is possible to find the detailed in­
formation in the following parts concerning the work of other 
Consultants.
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1.3*5 Out of Project Activ ities

The Consultant has been asked to perform also some actions 
not directly  connected with the present Project as follows:

-  The lecture about the princip les, importance and advanta­
ges of the System International of Measuring Units has 
been given to the members of ESI Technical Committee at
a request of General Manager of ESI.

-  The workshop cn uaing and programming of programmable c a l­
culators HP-S7, TI-59 fo r  Counterparts has been conducted 
from August 13 to August 22-

-  The working v is i t  to Asmara University has been realized  
from June 22 to June 27 with an approval of UNDP and ESI 
at a request of Asmara University, resulting in repair and 
check-up of approx. 150 000 US Dollars of equipment.

-  The elaboration of the new l i s t  of equipment fo r  the Na­
tional metrology programme has been realized at a request 
of OTA, JM ESI and o ffice  of UNDP. The ju st if ica t ion  of
the equipment has been provided for UNDP as well as written  
remarks to the importance of metrology fo r  the developing 
countries, especially in re lation  to the Quality Control.

-  following the proposition of the UNDP o ff ice , the Team 
Leader took part in the workshop organized by UNIDO on 
Design and Evaluation of Develrpment Projects from 

March 19 to March 23.
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2) Consultant on Quality Control and Testing of Building 

Materials_______________________________________________________

2.1 The Consultant has worked under the direct supervision of 
the Team Leader, and under the general supervision of' the CTA. 
he worked in close cooperation with the Counterparts assigned by 
ESI. Unfortunately, the whole program has been followed only by 
one Counterpart -  Mrs. Semegne Girma, occasionally by :4r. A le- 
mayehu Belete. Fly the in i t i a l  in sta llation  helped also
ftr. Futurzeab *.sgedom.

2.2 The main duties of the Consultant, according tc his Job 

Description were:
1. To prepare a comprehensive plan 3nd programme for the 

quality control and physical and mechanical laboratory 
tests and chemical analysis of mechanical and building  

materials, such as:
-  Structural Steel
-  Cement and Cement Products
-  Timber and Timber Products
-  Mechanical Fastener.

2. To train local s t a f f  in performing quality control testing  
and analysis of mechanical and building materials on the 
basis of standards and standardising documents.

3. To develop a unified methodology for conducting laboratory  
tests, carrying out technical and chemical analysis and 
quality control.

4. To advise and participate in the in sta llation  of equipment 
for mechanical and physical testing and advise on its  pro­
per maintenance.

5. To advise on and participate in providing technical con­
sultancy services to industry particularly  in the areas 
including materials testing, quality control, selection, 
in sta llation  3nd testing of equipment.

6. To participate in the elaboration of national standards 
related to mechanical, physical and chemical testing and 
co-operate in developing quality control systems
with industry.
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7. To train counterpart personnel on-the-job in the perfor­
mance of the above duties and advise on an appropriate 
programme fo r  fellowship training abroad.

2.3 The Comprehensive Report About Activity

The primary task to be f u l f i l l e d  aft®r starting the a c t iv i ­
ty in the Project Area was unpacking, completing, inveitoring  

and checking-up the equipment.
With regard to the needs of optimal organization of testing  

in the laboratory, the original layout of equipment has been chan­
ged. The layout proposed in the Project Document did not allow  
the handling of re la t ive ly  roomy products tc the tested and also  
the dividing the laboratory into characteristic groups of testing  
was not provided (e .g .  cement, timber, pipes e t c . ) .  The new lay­
out demanded adaptation of orig inal in sta lla t ion  of e lectric ity  
and construction of the new anchoi3ge fc r  some instruments.
This task has been very successfully solved by the teamwork of 
Consultants for Establishment and Furnishing, Maintenance and 
Servicing, S lectr ia l  Testing and Building Materials Testing 
Consultant himself.

According to the Comprehensive Plan of Testing prepared by 
the Consultant, the majority of tests has been trained. However, 
some tests have not been trained to the f u l l  extent, due tc the 
lack of chemicals (not ordered and at the moment not availab le )  
and due tc the damaged or missing parts of devices. (Pipe Test­
ing Machine, Le Chatelier Flasks and iviwulds, Rigdens Apparatus). 
Some instruments needed the manufacture of accessories (High 
Autoclave, Cube Molds e t c . ) .  In those case3, the training has 
been performed as the given conditions allowed.

The Consultant has drawn several drawings of building s and 
laboratories adaptations fo r  the ensurance of the work of the 
laboratory.



- 17 -

2.3*1 Insta llation  and Status of Equipment, Training on-the-job.
The in sta llation  of the equipment delivered, i t s  status and 

the information about the acquaintance of the loca l s t a f f  with 
the uperation, maintenance and tests are as follows:
1. Hydraulically Operated Universal Testing machine 

P O.Ko. 15-1-N13B7
Fundamental Parts were partly damaged, but repaired during the 
stay. S ta f f  fu lly  trained on operation, maintenance and tests.

2. Impact Testing Machine 

P.O.No. 15-1-N1387
Delivered in good order, s t a f f  trained, acquainted with opera­
tion, maintenance and tests.

3. Hardness Testing ¿eachine 

P 0. N o. 15-1-N1387
Delivered in good order, s t a f f  trained* acquainted with opera­
tion, maintenance and tests.

4. Compression Machine 
P.O.No. 15-1-K1226
Delivered damaged. The spare parts have been specified and 
the machine has been repaired. The s t a f f  has been trained, 
acquainted with operation, maintenance and tests.

5. Furnace
P.O.No. 15-1-NU94S
Delivered in good order, s t a f f  trained, acquainted with ope­
ration and maintenance.

6. Vibro Consistometer 

P.O.No. 15-1-N1033
Delivered in go#d order, s t a f f  trained, acquainted with ope­
ration, maintenance and tests.

7. 4ir Entrainment Meter 
P.O.No. 15-1-N0578
Delivered in good order, s t a f f  trained, acquainted with ope­
ration, maintenance and tests,

8. Mixer
P.O.No. 15-1-N1146
Delivered in good order, s t a f f  trained, acquainted with ope­
ration, maintenance and tests.
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9. Weighing Machine (50kg/2Gg)
15-1-N0722
Delivered in good order, s t a f f  trained, acquainted with ope­
ration, maintenance.

10. weighing Machine (25kg/lg)
P.O.No. 15-3-N0722
Delivered in good order, s t a f f  trained, acquainted with ope­
ration and maintenance.

11. Top Pan Balance (Model 3 k 1600 from Sauter)
P.O.No. 15 -l-i‘0707
Delivered in good order, s t a f f  trained, acqainted with ope­
ration and maintenance.

12. Test Sieves 
P.O.No. 15-I-N0578
Delivered complete, s t a f f  acquainted with operation and 

maintenance.
13. Sieve Shaker 

P.O.No. 15-1-N0948
Delivered in good order, s t a f f  acquainted with operation, 
maintenance and tests.

14. Vibrating Table 
P.O.No. 15-1-N094S
Fundamental parts were complete, s t a f f  was acquainted with 

operation and maintenance.
15. Curing Tank 

P.O.Nc. 15-1-K0578
Delivered in good order, s t a f f  trained, acquainted with 
operation,, maintenance.

16. Moisture Conditioning Oven 

P.O.No. 15-1-N1223 
Transferred to the biocheirical lab

17. Los *ngeles abrasion Machine 

P.O.No. 15-1-N09S1
Delivered in good order, s t a f f  trained, acquainted with 
operation, maintenance and tests.

m
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18. Rigdens apparatus 
P.O.No. 15-1-N0578
Delivered not complete, parts have been ordered, but not a r r i ­
ved during the stay, S ta ff was acquainted with operation, 
maintenance and tests only theoretically .

19. Vicat Apparatus 
P.O.No. 15-1-N0578
Delivered complete, s t a f f  trained, acquainted, with operation, 
maintenance and tests.

20. Le Chatellier tfater Bath and Mould 
P.O.No. 15-1-N0948
Delivered not complete, parts have been ordered, but not 
arrived during the stay. S ta ff  was acquainted with opera­
tion, maintenance and tests.

21. Heat of Hydration Apparatus 
P.O.No. 15-2-N0572
Delivered in good order, the information on use, maintenance 
and tests only theoretical, as no chemicals ava ilab le .

22. Penetrometer 
P.O.No. 15-1-N1146
Delivered not complete, parts have been ordered, but not 
arrived during the stay. S ta ff was acquainted with opera­
tion, maintenance and tests only theoretically .

23. Ductilometer 
P.O.No. 15-1-N1239
Delivered without specimens, therefore only theoretical 
information on operation, maintenance and tests.

24. Loss on Heating ^ven 
P.O.No. 15-1-N1237
Delivered without thermometer, therefore only theoretical 
infonmation on operation and tests.

25. Cleveland Plash Cup Apparatus 

P.O.No. 15-1-N1387
Transferred to the biochemical lab.

26. Sieving .extractor 
P.O.No. 15-1-N1237
Delivered without specimens, therefore ' only theoretical 
information on operation, maintenance and tests.
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2” . Bench counted fuixer 
P.O.No. 15-1-N1146
Delivered in good order, s t a f f  acquainted with operation 

and maintenance.
28. Pipe Testing Machine 

P.O.No . 15-.-N1226
Lelivered not complete, claim for lost  parts pending, s t a f f  

not trained at a l l .
29. Flow Table 

P.O.No. 15-1-K1237
Delivered in good order, s ta f f  trained, acquainted with 
operation, maintenance and tests.

30. abrasion Machine 
P.O.No. 15-1-K1348
Instead of Abrasion machine for testing of terrazzo t i le s ,  
the machine for. testing of PVC materials has been delivered  
-  the use for Textile and Leather Laboratory possible.
The s t a f f  has not been trained.

31. Jolting Apparatus 
P.O.No. 15-1-K0948
Delivered complete, s t a f f  acquainted with operation 
and maintenance.

32. Mortar kixer 
P.O.No. 15-1-N0948
Delivered complete, s t a f f  acquainted with operation 
and maintenance.

33. Drying Oven 
P.O.No. 15-1-N1387
Delivered not complete, biasing parts ordered, s ta f f  
acquainted with operation and maintenance,

34. High Pressure Autoclave 
P.O.No. 15-2-N0600
Delivered not complete, s t a f f  acquainted only theoretically, 

35- Flexure Tension Machine 

P.O.No. 15-2-N0600
Delivered complete, s t a f f  trained, acquainted with 
operation, maintenance and tests 

The remaining items (N o .jo ,39,41-46 of OTA l i s t  are accessories



21

in sta lled  *ith their respective main instruments.

2.4 The Results Achieved and Their U tilization
The achieved results could be divided into following groups:
1. -11 delivered items of laboratory equipment have been 

assembled and completed, cleaned, insta lled  and the Flow 
Charts of the proper maintenance elaborated.

2. A ll the items have been rechecked, missing or damaged 
parts ordered and i f  delivered, replaced.

3. The local s t a f f  has been acauainted and trained in per­
formance of quality control testing and analyses of mecha­
nical and building materials on the basis of 3thiopian 
Standards and standardizing documents. The on-the-job 
training of the above duties and advice on an appropria­
te programme for fellowships abroad have been provided.

4. Comprehensive plan and programme for the quality control 
and physical and mechanical laboratory tests and chemical 
analyses of mechanical and building materials have been 

prepared.
5. Methodologies fo r  conducting laboratory tests have been 

developed, unified and completed by proposals of supple­
ments to the national standards,

6. I t  has been advised on and participated in providing tech­
nical consultancy services to industry, particularly  in 
areas concerning materials testing, quality control, se­
lection, insta llation  and testing of equipment during
the Workshop on quality Control organized by the CTA. The 
additional advice and training on-the-job were realized  
during following factories v is it s .

7. The l * t  of suggestions for improvement of the economy of 
the tests tc be performed and the laboratory work i t s e l f  
has been elaborated.

8. The suggestions tc the organization of the laboratory and 
to the Job Descriptions have been made.

The results of the work have been already partly utilized  du-
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ring his stay, the f u l l  u t ilizat ion  is  planned in future, suppo­
sing the recommendations cf the learn (see the relevant chapter) 
w i l l  be realized.

V is its  to the factories have brought results immediately 
(see the l i s t  of submitted documents where the findings of v is i t s  
the factory production, the status of quality control, main prob­
lems and the recommendations are described. The real tests for  
customers of Ethiopian Industry have been started during the stay 
and that way the activ ity  of S5I in the f ie ld  of Quality Control 
has been opened.

3 o n s u l  t a n t _ r  n _ Q u a l i t ^ _ G  o n . t r  o l_  a n d _ T e s  t . i n g _ o f  _ C h e m ic a l _Pr^GdoaG t.s

3.1 The Consultant has worked under the direct supervision of the 
Team Leader, and under the general supervision of the СТА. He wor­
ked in close cooperation with the sole Counterpart assigned to 

him -  Er. Aklile Berhane.

3.2 The main duties of the consultant, according to his Job 

Description were:
1. To prepare a comprehensive plan and programme for the 

chemical analyses of the Quality Control and Testing 

Centre.
2. To perform a l l  kinds of quality control and laboratory

analyses of chemical products and primary materials 
such as: -  Plastics

-  Petroleum Products
- Surface Agents.

3. To establish and put into action systems and on-the-job 
training of local s t a f f  in performing quality control and 
analyses of chemical products on the basis of standards 
and other methods of testing.

4. To ensure the зссигасу and the proper functioning of a l l  
testing instruments intended for chemical analysis.

3.3 The Comprehensive Report About Activity
Similar to the rest of laboratories the work started with 

unpacking and inventcring the instruments. Unfortunately, most
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of them was already unpacked e a r l ie r  and not returned to their  
original boxes, which did not fa c i l i t a te  the identification  of 
the parts and completing of accessories.

f f te r  unpacking and assembling the devices, they have been 
checked for mechanical damages and a fte r  e lec tr ica l power in sta l­
lation  (April 2) the e lec tr ica l c ircuits h3ve been checked. The 
missing parts have been ordered including spare parts and accesso­
ries  fo r  improving the performance of devices in quality control 
testing.

.vost of delivered devices represent the common laboratory 
equipment. The insta llation  has been complicated by the fact , that 
the laboratories were not completedj there was no water running 
and t i l l  April 2 no e le c tr ic ity .  Another problem was the lack of 
chemicals. In spite of the fact that Polytechna s Team elaborated 
the l i s t  of chemicals already in iTay 198J and submitted i t  for  
ordering procedure to UNIDO Headquarters and to CTA. The chemicals 
did not arrive until the end of the stay of the Team Leader in 
Addis Ababa.

I'iajcr parts of Consultant's working capacity have been devoted 
to spectrophotometers and chromatographs completing, testing and 
operating. Usually fo r  understanding and application of any of 
these devices in quality control testing, the operator needs 6-9 
months learning time. In this case, only one Counterpart was assig ­
ned for a l l  the devices and only 3 months were available  for tra in ­
ing on a l l  devices. The lack of chemicals (already mentioned) we 
tried to overcome by borrowing some chemicals iron -vbdis Ababa 
University. The Counterpart has been acquainted also with the 
electronical, optical and mechanical parts of devices and the 

principles of their operation.
One of the most important parts of Consultants activ ity  were 

testing programs. To prepare them, the thorough study of Ethiopian 
Standards was made with regard t'. their compatibility and tracea­
b i l i t y  to ISO .standards and other recognized international standards. 
Tse suggested testing program is based on Ethiopian standards and 
covers the testing of P lastics , Petroleum Products and Surface 
Agents. The selected standards and short description of testing  
methods have been elaborated in the form of Inter Office uiemc toESI.

The advice wn establishment and operating the laboratories
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fc r  quality control in industry has been given during the Workshop 
on Quality Control and subsequent v is it s  of factories .

3.3.1 Insta llation  and Status of Equipment* Training on-the-job.

The Consultant has worked in close cooperation with the Con­
sultant on Agricultural and Food Products Testing. The equipment 
installed in the laboratory is to be found in two parts of the 
orig ina l l i s t  of equipment as suggested by CIA. We consider in 
this case as of advantage to re fe r  to numbers of instruments 

as they are in the l i s t  mentioned.
Chemical Products:
1. Automatic Adiabatic Bomb Calorimeter.

P.O.hu. 15-1-M320
Delivered without oxygen cylinder. Spare parts ordered but not 
delivered. The operation explained to the Counterpart, the prac 

t ic a l  determinations not realized (reasons above).
2. Muffle Furnace 

P.O.No. 15-1-D1223
Delivered complete, s t a f f  acquainted with operation and 

maintenance.
13. Water o t i l l

P.0,No. 15-1-N1027
Delivered complete, prepared fo r  the in sta lla t ion  on the wall, 
counterpart acquainted with operation and maintenance. Not 
usable for preparation of water for analytical purposes.

14, 15 Analytical Balances 

F.O.No. 15-1-N0705
Delivered in good order, s t a f f  trained in operation and 
weighing procedure.

16, 17 Top Fan Balances 

P.O.No. 16-1-N0705 
The same as above.

20.Glassware and other Lab. items 

F.O.wo. 15-1-N1325
Delivered glassware is absolutely insuffic ient for the work 
of laboratories concerned. The additional items are to be 
ordered, seme parts reordered because of incompatibility.
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23. Gas Analyser 
P.O.No. 15-1-N12J6
Delivered with a l l  main parts broken. Spare parts ordered and 
insta lled . Apparatus is ready fo r  use, but chemicals are 

missing.
24. Automatic be lting , Boiling and Drop Point Apparatus 

P.O.No. 12-2-K0600
Delivered with spare parts, assembled and ready fo r  use. 
Counterpart informed about operation.

25* iioisture Balance 
P.O.No. 15-1-N1233
Delivered in good order, set up and counterpart acquainted 

with operation.
29. Viscometer Bath 

F.0,Nc. 15-1-N1224
Delivered without viscometers, therefore not usable. Visco­
meters ordered according to specification of Team Leader. 
Counterpart instructed on use and maintenance.

30. Atomic Absorption Spectrophotometer 

P.O.No. 15-1-N1011
The pressure cylinders not delivered. The compressor supplied 

delivers only minimum a ir  flow 4,5 1/min. Counterpart trained 
on operation and calibration  with borrowed cylinders. The ca­
libration  curves for Cu and Fe prepared and applied for de­
terminations in edible o i ls .

31. V isib le  Spectrophotometer 
P.O.No. 15-T-N0962
Delivered complete, prepared for use, counterpart fam iliar  

with operation.
32. U ltraviolet Spectrophotometer 

P.O.r.o. 15-1-N1225
Delivered with defect in e lec tr ica l c ircuitry -  repaired.
The s t a f f  is trained and fam iliar with operation and tests 
to be performed. The additional spare parts have been ordered.

33. Infrared Spectrophotometer 

P.O.No. 15-1-N1225
Delivered without vacuum pump for so lid  sample f in a liz in g .  
S t a f f  trained and able to operate the instrument.
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34. Gas Chromatograph 

P.O.No. 15-1-N1225
Delivered in good order, but additional set of columns has 
to be ordered. Until now, no cylinder fo r  Nitrogen. Device 
prepared for operation, s t a f f  trained, able to operate by 
himself a fter delivery of Nitrogen cylinder.

35. Liquid Chromatograph 

P.O.No. 15-1-N1225
Delivered with mechanically defective columns which a fte r  
2-3 hours operation get clogged by column support material. 
S ta f f  acquainted with operation, maintenance and tests.

36. pK -  »ieter 

P.O.No. 15-1-N1134
The missing parts ordered, delivered and put to operation. 
Counterpart acquainted with operation, theory of measure*- 
ment and maintenance.

37. Hydrogen Generator with Accessories 
P.O.No. 15-3-D1162
Delivered without spare parts -  ordered. Installed  and 
operated by Counterpart.

Petroleum Froducts:
2. Determination of Sulphur Content 

P.O.No. 15-1-N1341
Delivered with some broken parts, ordered. S ta ff  instructed 
theoretically on operation.

3 . Determination of Vapour Pressure 
P.O.No. 15-1-N1123
Delivered without bath, with only one pressure gauge fo r  the 
maximum range. S ta ff  acquainted with operation, as bath could 
be Viscometer bath used. The additional pressure gauges are 
suggested for ordering.

4. Determination of Existent Gum in Fuels 
P.O.No. 15-1-N1223
Delivered without thermistors -  ordered. Air compressor 
not delivered, specification for ordering prepared. Operation

discussed with s t a f f .
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5. Determination of Corrosiveness of Copper 

F.O.No. 15-3-N0331
Delivered without spare parts -  ordered and delivered. The 
instrument is insta lled  and s ta f f  acquainted with operation.

6. Oxidation Stab ility  Test 
F.O.No. 15-1-N1221
The test bomb delivered without bath and pressure gauge.
The specifications fo r  bath and pressure gauge suggested 
and s ta f f  instructed on replacement.

7. Determination cf Flash Point 

F.O.No. 15-1-NH34
The motor for s t ir re  is missing, reordered. S ta ff  instructed 
about operation.

9. Determination of Kinematic Viscosity  

P.O.No. 15-1-N1223
Delivered the bath only. Viscometers ordered, in the mean­
time, the w i l l  be used for other purposes.

10. Determination of Carbon Residue 
P.O.No. 15-1-N1032
Delivered complete, s t a f f  acquainted with operation and tests 
Temperature regulators w i l l  be used also for ether devices.

11. Determination of Penetration 

P.O.No. 15-1-N1223
Delivered complete, s t a f f  acquainted with operation and tests

12. Saybfclt Viscometer 

P.O.No. 15-1-N13G7
S ta ff  acquainted with operation, maintenance and tests.

13. Colour Comparator 
P.O.No. 15-1-N1027
Delivered with defective1’ eptical p ir t ,  repaired, and s ta f f  
acquainted with operation and tests.

14. Cloud and Pour Point Bath 

P.O.no. 15-1-N1027
Delivered not complete, missing parts ordered, but as they 
are n* more produced, not available Instrument iwt usable.
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15. Abel Apparatus 
F.O.No. 15-1-N1223
Delivered in good order, not put into operation as nc as­
bestos plates ava ilab le . S ta ff  instructed theoretically .

16. Smoke Point Lamp 
F.O.No. 15-1-N1160
Frepared for operation, s t a f f  instructed.

3.4 The Results Achieved and their U tilization

The achieved results could be evaluated from the following  

points of view:
1. The Consultant h.-s in sta lled , checked and prepared fo r  

operation 34 different instruments. The instruments 
represent good technical basis fo r  improving the 
quality control of chemical products,

2. The additional devices fo r  use in the laboratory have 
been specified and a fte r  delivery, the technical ba­
sis w i l l  be s ign ificantly  enlarged.

3. The Counterpart has been acquainted with operation 
and testing with a l l  not defective items.

4 . The testing programs based on Ethiopian Standards were 
elaborated for P lastics , Petroleum products and Surface 
Agents.

5. It  has been advised on and participated in providing 
technical consultancy services tc industry.

6. The suggestions tc the organization of the laboratory 
and to the Job Descriptions have been made.

The results have been u tilized  during the 3tay of Consul­
tant (e .g .  tests of edible o i ls ,  petroleum products etc. for  
industrial customers).
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4) Consultant on Quality Control and Testing of E lectrica l  
___ Products___________________________________________________________

4.1 The Consultant has worked under the direct supervision of the 
Team Leader and under the general supervision of the JT4. He worked 
in close cooperation with the Counterpart Cessai Girma. Later du­
ring the stay, two additional Counterparts were attending the 

program.

4.2 The main duties of the Consultant, according to his Job 
Description, were:

1. To prepare a comprehensive plan and programme of the 
quality control and physical and e lectr ica l  laboratory 
tests of e lec tr ica l  and electronic products!

2. To train local  s t a f f  on-the-job in performing quality con­
tro l  and testing of e lec tr ica l  products, especially on sa­
fety and r e l i a b i l i t y ,  and environmental testing ,#n the 
basis of national and international standards and 
prescriptions.

1. To develop measuring methods for laboratory routine 
tests of mass production of' e lec tr ica l  items.

4. To advise and participate in the installation of equip­
ment fo r  e lec tr ica l  and p> s ica l  testing and advise on 
its  proper maintenance and calibration.

5. To advise on and participate in providing technical 
consultancy services to industry and trade wrg.aniza- 
tions, particularly in the areas including materials 
testing, quality control selection, installation
and testing of equipment.

6. To participate, whenever necessary, in collaboration with 
other experts in the elaboration of national standards and 

to co perate in developping quality testing with industry.
7. To participate in inve3tig tions of special research 

products i f  required by the Centre^ programme.

J
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4.3 The Comprehensive Report about Activity

The activity of the Consultant started wich insta l lat ion  
of delivered devices and instruments. I t  was found that some 
accessories and manuals were missing, which were specified and 

ordered through UNIDO Headquarters.
Soon 3fter unpacking and insta l lat ion  of the laboratory 

equipment i t  has been discovered that there have not been or­
dered, or even suggested to be ordered suitable testing appara­
tuses, instruments and power supplies for the laboratory. The 
items delivered until  now are either only measuring instruments 
or testing instruments not to be used in the next future (not 
considering the unability of operation because of missing parts) 
Instruments useless at present are:

-  Ro.4 -  DC itficro Voltameter ( in  fac t ,  the instrument d e l i ­
vered is milivoltmeter) i t  is not necessary for  any of tests tc 
be carried out in the next future. I t  is possible to use i t  for  
some temperature measurements i f  the thermocouples are available

- No. 11 -  Transformer Ratio Tester, because no tes-.s of 
any transformers are to be carried out in the next future.

-  No. 13 -  High Voltage Testing Unit, because i t  is a spe­
c ia l  instrument for testing of e lec tr ica l  strength of transfor­
mer o i ls  and similar insulating liquids and fo i l s  which are not 
to be tested in the next future.

-  No. 17,18,19,20 -  Generators, because these are special  
instruments for testing of telecommunication' devices 3nd app li ­
ances which are not to be tested in the next future.

The functional checking of the equipment was ias in the 
rest of laboratories) delayed by late power supply to laboratory

Not su ff ic iently  equipped laboratory by testing devices did 
not make possible to perform any practical tests of products.
The s ta f f  was trained only theoretically how to te3t the most 
important products according to the available drafts of Ethio­
pian .Standards or IEC Standards, however, the s ta f f  has been 
trained in operation and maintenance of a l l  completely delive­
red devices and instruments. They obtained a lot of practical  
experience in e lectroinstallation work and in repairing and
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maintenance of different devices, instruments and machines.
iceasuring methods were not developed as they are s u f f i -  

cientlly  described in the draft Ethiopian Standards or IEG 
Standards fo r  mo3t important products to be tested at f i r s t ,  
measuring and testing methods which are to be developed must 

be adapted fc^ the respective testing devices and instruments, 
which were not available t present

The comprehensive plan 3nd programme for  the most import­
ant e lec tr ica l  products have been elaborated. They contain a l l  
the required tests, their importance, used standards describing 
the testing methods, necessary equipment. Easy to survey Flow 
Charts have been elaborated and hung on the wall  of the labora­
tory. is  already mentioned, no testing instruments are at present 
availab le .  The most important (13 pieces) have been suggested 
to be bought through (JWIBO. another 34 items have been sugges­
ted to be manufactured in SSI «Vorkshop. The technical drawings 
have been submitted to Workshop.

Electrical Laboratory i t s e l f  is underdesigned. I t  consists 
of one laboratory room which is absolutely insuff ic ient for  
performing of a l l  the tests. Furthermore, the tests for humi­
dity and moisture must be carried out in a separate room. The 
proposal on the adaptation of the Curing Room for  these purpo­
ses has been elaborated, as well as requirements of adaptations 
of the laboratory i t3 e l f .

The Consultant closely cooperate! with the Standards Tqoart- 
ment. The advice to amendments of draft standards and the elabo­
ration of the nev; ones where necessary has been provided.

fes the re3t of Consultants, during t.he workshop on Quali­
ty Control, provided the Consultant technical consultancy ser ­
vices, followed by the practical 3dvices during the factories  
v is i t s .  Recommendations for avoiding many scraps and waste con­
cerned the proper measurement of machine parameters, proper 
adjustment of machines, testing the products during and after  

manufacture.
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4.J.1 Insta l lation and Status of Equipment, Training on-the-job. 
Following devices have been delivered and installed:
1. Universal Test Instrument for E lectrica l  Dom.Appl.

F.O.iio. 15-1-N1160
Delivered with German manual only. English manual ordered.
The change of single phase socket was necessary. Staff  ac­
quainted with operation and maintenance.

2. DC ¡vlicro Ammeter 
P.O.Do. 15-1-U1160
Delivered complete, s t a f f  acquainted with operation and 

maintenance. 
j .  iViultimeter

F.O.Nc. 15-1-NlloO
Delivered with discharged batteries,  spare pnes have been 
ordered and received. S ta f f  familiar with operation.

4. DC ¿icro Voltammeter 
F.O.Do. 15-1-^1235
Delivered without line transformer, w i l l  be ; urchased 
lo ca l ly .  S ta f f  ac nainted with operation.

5. Clip on Voltammeter 
P.C.^o. 15-1-DH60
Delivered complete, s t a f f  familiar with operation.

6. Clip on Vattmeter 
P.O.No. 15-1-^1160 
As previous item.

7. Clip on Power Factor ¿.eter 
P.O.Uo. 15-1-N1131
As previous item.

S. Insulation Tester with Magneto Generator 

P.O.^o. 15-1-N1160 
As previous item.

C. Insulation Tester for  Battery Operation 

P.O.Nc. 15-1-N1235
10. Power aasuring Set 

F.C.No. 15-1-U1160
Delivered only with German manual. English manual ordered 
and received. S ta f f  familiar with operation.
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11. Transformer Ratio Tester 

P.O.No. 15-1-N1226
Delivered complete, s t a f f  acquainted with operation 

and maintenance. 0
12. R.L.C. Measuring’ Bridge 

P.O.No. 15-1-N1160
Delivered with German manual only, English manual ordered. 
Staff  familiar with operation.

13. High Voltage Testing Unit 
P.O.No. 15-1-NH31
Delivered with small defect in the Voltage measurement at 
the range x0 , 2 5 , repaired, s ta f f  acquainted with operation 

and maintenance.
14. D ig ita l  Timer 

P.O.No. 15-1-N1235
Delivered complete, s t a f f  acquainted with operation.

15. Lightmeter 
P.O.No. 15-1-N1028 
«3 previous item.

16. AC/DC Breakdown, Leakage and Ionization Tester 

P.O.No. 15-1-N1C28
Delivered without high and low voltage probe. Ordered and 
delivered. S ta ff  acquainted with operation and maintenance.

17. Calibration Generator 

P.O.No. 15-1-N1234
Delivered without power mainframe, therefore useless. Missing 
part ordered, but rot yet delivered. S ta f f  not trained.

16. Time Mark Generator 

P.O.No. 15-1-R1234 
4s previous item

19. Signal Generator SG 503 
P.O.No. 15-1-N1042
<is previous item

20. Signal Generator SC 504 

P.O.No. 13-3-D1095
As previous item
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21. Dual Bean; Oscilloscope 
F.O.No. 15-1-N1042
Delivered without plug,in units, therefore useless. Two 
plug-in units ordered, but not yet delivered, S ta f f  not 

trained.
22. DC stabil ized Power Supply 

P.G.Iio. 15-1-N1160
Delivered complete, s t a f f  acquainted with operation.

23. Drying Oven 
F.O.No. 15-1-N1027
i f t e r  in i t i a l  insta l lation in chemical lab, transferred 
to e lectr ica l  lab for tests "resistance to heat!i. Delivered 
without manual, but s ta f f  acquainted with operation rand 
maintenance.

4.3.2 Additional work for  the Centre
I t  was found out at the beginning of establishment of 

laboratories, that a lot of additional e lectr ica l  work is to 
be done in a l l  the laboratories of ESI. without i t ,  many devi­
ces, equipment and machines could not be put into operation.
The Consultant h3s performed following works:
1. Because of wrong specifications of power supply for machines 

in Workshop, f ive  electromotors and two transformers of the 
Surface Grinder and the Bridgeport b i l l in g  Machine had to
be reconnected. Further f ive electromotors were checked.

2. As each of deliv .ered instruments was not provided with plug, 
more than 110 single phase plugs had to be insta l led .  Five
3-phase plugs were Installed in the workshop and texti le  l a ­
boratory .

3. Each of the single and three phase sockets in the e lec tr ica l  
texti le  and building laboratory was checked and i f  -ecessary 
repaired because of poor quality of e lectr ica l  installation  
m»de by constructing agency EBCA.

4. Milling Machine Brid.gport, Surface Grinder and Universal 
Testing Machine. Los Angeles Abrasion Machine -were f ix ly  joined 
to the 3-phase mains. Sieving Extractor wa3 joined to the 
power using a special plag.
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5. Control Boards in the e lec tr ica l  and building laboratory had 

to be partly reconnected including the exchange of phases se­
quence. The Control Board in the workshop had to be comple- 
tely reconnected because of lack of the space for new c ircu it ,  
breakers, wrong sequence of phases and connections made against 

safety regulations.
6. Total of 11 new sockets has been installed in bulding, textile  

and e lec tr ica l  laboratory.
7. Five s i n l e  and two three phase extentional cables were manu­

factured for  the laboratories. Two adaptors from 3-pin to 
2-pin plug were manufactured.

8. Each of e lectrica l ly  operated item ci equipment was functio­
nally checked and put into operation.

9. Repairs of devices and machines were carried out as follows:
-  Universal Testing Machine: Repair of the control system for  

threaded column, control system of the d i f fe ren t ia l  valve 
including the feedback, control panel for hydraulic clamps, 
zeroing circuits of the lowest range. Zer.oing circuits of 
other ranges and measuring c ircuits of a l l  ranges were 

adjusted.
-  Los Angeles Abrasion Machine: Repair of the Control Panel.
-  Balances in the building laboratory: Repair of the areta-  

tion, linearity and adjustment of the base and f u l l  range.
-  Compression Machine Farnell: Repair of the Control Panel 

damaged during the transport.
-  Universal Strength Tester: Repair of the contacts of swit­

ches in the Control Unit and repair and adjustment ox the 
printer.

-  Double Wheel Coarse Grinder: Exchange of the e lec tr ica l  
connections including the new cable insta l lation and ground­
ing of the grinder.

-  Light Colour Fastness ¿.eter: Repair of the defective lamp 
contact•

- Truck T2-148: Repair of the electopneumatic valve.
10. According to the new layout of machines in the workshop and 

Building labcratoires, the necessary new Electrical In s ta l la ­
tion Plans were drawn and rellzed in accordance with safety 
regulations.



11. The following work on the e lectr ica l  insta l lation has been 
carried out:
-  Installation of the new cables into the concrete f loor  

for joining the Milling iwachine, iMetal Cutting Bandsaw and 
Surface Grinder to the power.

-  Installation of two new circuit breakers into the Control 
Board, interchange of c ircuit  breakers No. 9-10 and 14-15• 
The Control Board has been completely reworked.

-  Three new junction boxes were installed for the lathe,  
new 3-phase sockets and for the Furnace.

-  Installation of total 10 three-phase sockets on the wall ,  
f loo r  and universal shelves.

12. The new delivered transformer for the L i f t  Truck Battery 
Changer has been checked-up and discovered, that i t  is not 
suitable for the local  voltage conditions. The respective 
Inter Office i.,emo has been issued.

4.3.3 Out of Project Activity
The Consultant took part in the -working v i s i t  of Asmara 

University and in repair and adjustment of devices as already men­
tioned in 1.3.5* He cooperated also in the revision of the 
Project doc .ment for the ¡■¡ational Metrology Progr-imme made by 
the Team Leader.

4 .A The results Achieved and their Utilization
The results of the Consultant's work are as follows:

1. Each of the delivered instruments and devices (23 items) 
has been assembled, functionally checked, missing parts 
and manuals ordered.

2. The local s t a f f  ha3 been acquainted and trained in opera­
tion and maintenance of a l l  completely delivered equip­
ment .

3. A lot of reparatory and installatory work has been done 
in a l l  the laboratories 03  described in 4.3.2.

4. Testing Programme and Flow Charts for i t  have been e la ­
borated for the mo3t important e lectr ica l  products to 
te tested.
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5. The l i s t  of J4 testing instruments to be manufactured 
in the workshop and the technical drawings and descrip­
tions have been submitted.

C. The Proposal fo r  Curing Rooms adaptations has been made 
and submitted for  the realization.

7. The suggestions for organization of the laboratory and 
for  Job Descriptions of the s ta f f  have been made.

8. The advice -and recommendations to Ethiopian Industry 
hove bsen provided.

9. Additional equipment and necessary adaptations of the 
laboratory have been suggested and submitted to E3I,.

Some of the résulta of the Consultant s stay have been already 
uti l ized , as e.g.  practical use of measuring instruments for  
the purposes of other laboratories , electro installatory works, 
advice tc industry.

In the future, the tests according to the presented Programmes 
fur testing w i l l  be realized, supposing the suggestions for  
equipment and adaptations w i l l  be completed.



; )  Consultant on Quality Control and Testing
of ^gricultural_and_Food_Products_________

5.1 The Consultant has worked under the direct supervision of 
the Team Leader and under the general supervision of the CT&.
Ke worked in close cooperation with the Counterpart I.r. Robel 
Watro, i»-rs. Fattlework and after coming back from fellowship  
study abroad ; r .  Tamiru Geno.

5.2 The main duties of the Consultant, according to his Job 

Description were:
1. To perpare a comprehensive plan and programme of the 

quality control for both the laboratories and f ie ld  
testing and aralyses of agricultural  and food products 
such as: -  Coffee and coffee products

-  Hides and skins
-  Oilseeds and pulses
-  iweat and meat products
-  Fruits and vegetables

2. To train local s t a f f  #n-the-job in performing quality  
control and laboratory as well as f i e ld  tests and ana­
lys is  of agricultural and food products on the basis of 
standards and prescriptions.

3. To develop measuring methods for laboratory and f ie ld  
routine tests of' agricultural and food products.

4. To advise on and participate in the insta l lat ion  of 
testing and measuring equipment and on their proper 
maintenance and calibration.

5. To advise on and participate in providing technical 
consultancy services to industry and trade organizations.

6. To participate, whenever necessary, in collaboration  
with other experts in the elaboration of national 
standards.

7. To participate in investigations of special research 
projects required by the Centrées programme.

Û, To participate in analysing some of the drawbacks in the 
implementation of the national standards.



5. j  The Comprehensive Report about Activity

The laboratory in which the Consultant should work was not 
prepared fo r  the work in the time of his a r r iva l  in the Field  
Area. The laboratory benches were not suitable for the bio­
chemical work. The laboratories were without e lec t r ica l  power, 
without gas and without water t3ps for  connection of laboratory 

equipment.
Curing the unpacking i t  was discovered that the glassware 

delivered is not compatible, i . e .  i t  is impossible to connect 
some pieces together. Some apparatuses were assembled in 
spite of this fact.

The proposal for the adaptation of benches in the lab has 
been elaborated, but i t  took too much time to get the necessa­
ry parts a3 sinks, taps and outlets to be insta l led .  The work 
of the Consultant in the laboratory was at that time practical­
ly impossible, i f t e r  having specified the broken and spare 
parts for  ordering procedure, the Consultant started his ac t i ­
vity in providing the consultancy services to Ethiopian indu­
stry. With regard to the equipment avai lab le ,  the areas cove­
red were divided into three main groups:

1. Edible o i l  industry 
Beverage industry 
Sugar industry 
w.eat industry 
Flour mills industry 
Dairy industry

2. Canned goods 
Bakeries
Poultry industry 
Water supply industry 
Fermentation industry

3. Coffee and coffee products 
Pulses
Fruits and vegetables

The f i r s t  group represents the main portion of work to 
.be realized in ESI in the next future and the laboratory is

- 39 -



re lat ive ly  good prepared for a l l  the tests concerned. The two 
remaining groups w i l l  request equipment mainly for the micro­
b io logica l  tests, which at the time being is  not available and 
therefore the tests not to perform. The equipment nad nutrient 
media for  microbiological purposes have been proposed 

fo r  ordering-
Another problem is connected with the glassware which is  

not suitable because of incompatibility and wrong s izes .  The 
l i s t  of glassware is being prepared and i t  w i l l  be submitted 
to UNIDO Headquarters for ordering.

With regard to the facts mentioned, the counterpart has 
been trained in the preparation of testing solutions and per­
forming the tests as :

-  Density of edible o i l
-  Moisture in edible o i l
-  Saponification value
-  Unsaponifiable matter
-  Free acidity
-The content of o i l  in oilseeds
-  Proteins in oilseeds
-  The Nitrogen in fe r t i l i z e r s
-  The content of alcohol in drinks
-  The free acidity in drinks
- Esters in drinks
-  Determination of reducin 3ugar
These determinitions are c lass ica l  and they give the Counter­

part the basis for testing of a l l  products with the necessary 
chemicals available.

The Consultant together with Counterparts vis ited several  
factories with the aim to help in improving the quality of their  

production as wall as the efficiency. The Counterpart has been 
instructed in finding the sources of poor quality production by 
checking the technology of processes by calculations of yields,  
consumed energy, r e l ia b i l i t y  of each process, the time necessa 
ry îuv  performing the process.

The short explanation on sensory analysis has been given 
to the Counterparts, accorr'ing to the ISO methods.
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The workshop on sensory analysis has been prepared, but of the 
time d i f f icu l t ie s  not realized.

The importance of checking the exploitation of a l l  products 
and byproducts during the production fo r  assuring the optimum 

quality has been explained.
For the beverage industry, the simple method for determina­

tion of quality of used sp i r i t  has been developed, and is a l ­
ready in use. The practical results of Consultants two weeks 
stay in beverage industry were improved y ie ld  of alcohol from 
molasses, removing foam from fermenting molasses by an agent 
prepared by the Consultant, selection of yeast from brewery 
yeast and winery yeasts. In the l iquor factory, the quality  
of different beverages has been improved.

The v is i t  to Ethiopian tanneries brought the improvement in 

deliming process and gelating production.
In the Sugar factories ,  the proposal of the new standard of 

molasses haoobeen elaborated according to the needs of facto­
ries using molasses as a raw material fo r  the production.

In the meat factories the advice has been given on blood 
recovery, exploitation of bones as fodder and glue or gelatin  

production,.
During the insta l lation of apparatuses, the missing parts 

have been specified and ordered.
ti total of 18 national standards have been investigated and 

the respective ammendments and changes have been proposed.

5.3.1 Insta l lation and Status of Equipment, Training on-the-job 
The following items of equipment were in st j l led ;

3. Centrifuge
P.O.iio. 15-1-N116C
Delivered without head, reordered, but not yer received.
S ta f f  not instructed.

6. Incubator
D.C.iio. 15-1-W1223
Delivered complete, s t a f f  acqainted with operation, main­
tenance and use.
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7. Ivjeldahl Equipment 
P.O.No. 15-1-N1223
Delivered without support rings, crdered, not yet recei­
ved. S ta f f  acquainted with operation and maintenance.

8. Oven
P.O.No. 15-1-N1027
Delivered in good order, s t a f f  acquainted with operation 

and maintenance.
10. Refrigerator  

P.O.No. 15-3-N0285
Delivered complete, s t a f f  familiar with.

12. Flask Shaker
F.G.No. 15-1-N1027
Delivered in good order, s t a f f  familiar with.

18. microscope 
P.O.No. 15-1-N1223
Delivered in good order, s t a f f  acquainted with operation 

and maintenance.
19. Stereoscopic Microscope 

P.O.No. 15-3-N0286
Delivered in good order. Spare parts ordered, not yet 

received. Staff  trained.
22. Freeze Drying Apparatus 

P.O.No. 15-1-N1236
Delivered without connectors, until  their a r r iva l  not 
usable. S ta f f  not trained.

11. Deep Freezer 

P.O.No. 15-1-N1341
Delivered in good order, s t a f f  trained

As for  glassware, see information on Chemical expert s 
activity and this Consultant^ Comprehensive Report.
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5.3.2 The Factories v is ited
The Consultant v is ited  during his stay and provided the 

appreciated advice to the following factories:

nddis Ababa: •
1 . Dele Edible o i l  Factory
2. United Oil ¿ i l l s  and Soap Factory
3. Teramaj Sdible Oil Factory
4. Akaki Edible Oil Factory
5. ¡vesrak Sdible Oil Factory
6 . National D is t i l le r ie s
7. Liquor Factory
8 . S.G. Prewery
9. Abay iuesk Soft Drinks Factory

10. Anbesa Flour ¿'il ls
11. Ethio-plastic Factory
12. Tobacco Factory
13. Sthio-Japan Synthetic Factory 
I-i , Shoa Sugar Estate
15. Abatto ir^  i«eat Factory

¡5c jo :
16. Mojo Tannery 

Nazereth:
17. Nazrawi Kiba Luge Oil  Factory 

Won j i  :
18. Wonji Sugar Estate

The Consultant stayed in the National D is t i l le r ie s  for 15 
days and in Wonji Sugar Estate 5 days to held to solve their  
Quality Control and production problems. His advice has been 
highly appreciated by the representjtives of the factor ies .
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5.3.3 Participation in the Elaboration of Standards

The Consultant participated in the elaboration of follow  

ing Ethiopian Standards:

1. ES.B.M3.100 -  Natural Wines, Specification
2. E3.B.'Mj.101 -  Natural wines, Additives and Contaminants

Specification
3. ES.3.M3.102 -  Vermouths and Appetizers, Specification
4. 35.3.MJ.001 -  Beer, Specification
5. ES.B.M2.001 -  .Fermented Malt Beverages, Specification
6. ES.B.M4.001 -  Non-alcoholic Beverages and Concentrated

Carbonates Soft Drinks
7. E3.B.ivi4.002 -*■ Citrus Squa3h
0. ES.3.¿*14 .003 -  Citrus Beverages
Ç. EG.B.L4.GQ4 -  Preserved Concentrates -  Orange Juice 

S.B.M4.005 -  Natural Citrus Juice
Canned Fruits and Vegetables Preserved by 
Heat Processing, General Requirements 
Fresh Fruits and Vegetables, Focking 
Gin, Specification  
Ouzo, Specification  
Brandies, Specification  
Cognac, Specification  

17* ES,B.i.;3.207 -  'Whisky, Specification
13. ES.B.M3.208 -  Fernet, Specification

10.
11. ES.B.45.001

12.
lo .
14.
15.
16.

ES.B.36.303 
3S.B.M3.203 
23.n.M3.204 
E3.3.MJ.205

.j .206
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5 . 4  The Results Achieved and Their Uti l izat ion

In spite of the fact,  that the laboratory suffered from de­
lays in completing the construction (in fact i t  is net completed 
until  now), the Consultant f u l f i l l e d  his stay as follows:

1 . i f t e r  insta l l ing  the instruments available and specify­
ing the missing parts, th>; plan and programme for  the 
tests based on Ethiopian Standards has been prepared 

and submitted to SSI.
The Counterparts have been trained in performing the most 
important tests in quality control of agricultural  and 

food products,
2. The additional devices for performing the microbiological  

tests has been developed and submitted to Counterparts.
3. The methodology fo r  performing the laboratory and f ie ld  

tests has been developed and submitted to Counterparts
4 . Wide and detailed consultancy services have been provided 

for Ethiopian industry, resulting in improvement of qual i ­
ty and efficiency of production.

5. The Consultant participated in elaboration of 18 ES.
6 . The l i s t  of chemical glassware to be ordered has been 

elaborated.

The most important p.-jrt of the results which has been immedia­
tely utilized are advices to industry. The methodology of tests 
and the training in performing the quality control i t s e l f  depend 
to the great extent on the delivery of sug -ested equipment and 
chemicals. The lack of chemicals, similar as in the case of Che­
mical Products expert influenced negatively the work of expert, 
and the quality of training of Counterparts, which could be done 
mostly unly theoretically.



! 6 ) Consultant on Quality Control and Testing
I __ of_Textile_and_>Leather_?roducts____________

I 6.1 The Consultant has worked under the direct wupervision
a of the Team Leader and under the general supervision of the CTh .
J . Ke worked in close cooperation with the Counterpart ¿r. Ezra

Terefe.

€.2 The main duties of the Consultant, according to his Job 

Description were:
1. To prepare the comprehensive plan and programme for the 

quality control and physical, mechanical and chemical 
laboratory tests and analyses of text i le  and leather  
products such as:
-  Textile f ib res ,  yarns, fabrics and leather products
-  Qualitative and quantitative analysis of texti le  and 

leather materials etc.
2. To train local s t a f f  in performing quality control test­

ing and analysis of texti le  and leather raw materials 
and products on the basis of standards and standardizing 

c oc uirents.
j .  To develop a unified methodology for  conducting labora­

tory tests, carrying out physical and chemical analysis  

and quality control-
4. To advise and participate in the insta llation of testing  

and measuring instruments and advise on its proper main­
tenance and calibration.

q. Tc advise on 3nd participate in providing technical con­
sultancy services to industry.

6 . To participate in the elaboration of national standards 
related to mechanical, physical and chemical testing 
and cooperate in developing quality control systems 
with industry,

7.. To train counterpart personnel on-the-job in the perfor­
mance of the above duties, and to advi3e on an appropria­
te programme for fellowship training abroad
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6.3 The Comprehensive Report about Activity

After a r r iva l  of the Consultant to B3I, the insta l lation  
of water and e lectr ic ity  in the laboratory has not been comple­
ted. The activity i t s e l f  could be started only a fte r  unpacking 
of a l l  the instruments, their cleaning, completion and transpor­
ting them to their respective working places. This activ ity took 
a reasonable unmount oi time. The situation was complicated also  
by problems with getting of cleaning agents, lubricants and 
even the materials to be tested.

From the original project document, several instruments 
have been cancelled in spite of their necessity for the labora­
tory. Also the original layout of laboratory did not considered 
the dimensions of instruments and other relevant demands (as e .g .  
the constant water supply) fo r  some of them. The new layout of 
instruments in the laboratory has been provided as well as the 
design of 7 special benches and tables to accomodate some of 
them.

lo perform the tests internationally prescribed (included 
also in Ethiopian standards) the following designs have been 
made: -  the drawings for necessary accessories of laboratory 

(e .g .  drawings for special cutting knives for samples 
preparation, drawing of special clamp3 for universal 
Strength Tester etc. )

-  the design of testing device for waterproofness of fab ­
r ic s ,  included the testing method. The device i tse l f :nas  
been manufactured in workshop by the Consultant on main­
tenance and servicing

-  the templates for sample preparation (testing of fabr ics )  
have been designed and manufactured in the workshop -

The Consultant elaborated the programme for testing of tex­
t i le  and leather products, such as: Fibre, yarn, thread, fabric ,  
le Jther-

The practical tests of quality of fabrics for overral3 and 
tents have been even made before the completion of laboratory,



The suggestions to the organization and the Job Descriptions 
of the s t a f f  of laboratory have been made.

C . i . l  In s ta l l ' t io n  and Status of equipment, Training on-the-job,  
The following items of equipment were installed:

?. Yarn iiairness ivieter 
F.O.No. 13-2-N0583
Delivered in good order, s ta f f  acquainted with operation, 
maintenance and tests.

A. Fineness and a'aturity Tester 

P.O.No. 15-2-N0583 
4s the previous item

5. Rubbing Colour Fastness Tester 
P.O.ko. 15-2-K0500
«3 the previous item

6 . Cyclic Rending Tester 

P.O.No. 15-2-N0591
Delivered damaged. Repaired, s t a f f  acquainted with operation, 
maintenance and tes ts=

7. laiTi fr ict ion  Tester 
r.C.No. 15-2-N0391
Delivered in good order, s t a f f  acquainted with operation, 
maintenance and tests,

9. Comb Sorter
P.O.No. 15-2-NOqC 3 
4s the previous item

10. Nep Conting Templates 
P.O.No. 15-2-N0600
as the previous item

11. Crimp Tester 
P.O.No. 15-2-N0583 
4s the previous item

12. Stiffness Tester 
P.O.No. 15-2-N05c3 
4s the previous item

- 48 -



'N

- 49 -

14. Fibre Length Machine 
P.O.No. 15-2-.N05 84
Eelivered with the 5 scale instead of 2 mm scale, reordered 
but not yet arrived. The s t a f f  acquainted with operation, 
maintenance and tests.

IT. Moisture Testing Oven 
P.O.Ko. 15-2-N0584
Delivered complete, s t a f f  acquainted with operation, 
maintenance and tests.

17. Moisture Monitor 
P.O.No. 15-2-NG600 
‘vs the previous item 

16. Poving Peel
P.O.No. 15-2-N0584 
¿vs the previous item

19. larn ¿examining Machine 
P.O.no. 15-2-N0584
4s the previous item

20. iwi3 t Tester 
P.C.No. 15-2-N0584 
4s the previous item

22. Universal Strength Tester 
P.O.No. 15-2-N0584
Delivery considerably delayed. Finally delivered considerab­
ly damaged. Provisionally repaired, claim with insurance 
pending. Staff  acquainted with operation and maintenance, 
as well as with tests.

23. Fastran Count Balance 
F.O.mo. 15-2-N05.VL
Eelivered in good order, s t a f f  acquainted with operation, 
maintenance and tests.

2 5 . Vi ash iVheel
F.O.No. 15-2-1*0584 
4s the previous item
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26. Light Fastness Tester 

P.O.Nc. 15-2-N05B4
Delivered partly damaged, repaired, s t a f f  acquainted with 

operation, maintenance and tests.
27. Colour ..etching Cabinet 

P.O.No. 15-2-N05C4
Delivered in good order, s t a f f  acquainted with operation, 
maintenance and tests.

28. vVrap Reel 
P.O.No. 15-2-N0584 
as the previous item

3l.  Balance
P.O.No. 15-2-P0592 
As the previous item 

3 2 . The rmohygrograph 
P.O.No. 15-2-N0591 
As the previous item 

33* Air Permeability Tester 

P.O .,0 . 13-2-u0583 
As the previous item

34. Thickness Gauge 

P.O.No. 15-2-NG583 
As the previous item

35. P i l l ing  Tester 
P.O.No. lp -2 -N0584 
As the previous item

36. Finish Rub Fastness Tester 
P.O.No. 15-2-N0590
As the previous item

37. Lastmster 
P.O.No. 15-2-N0'>90 
As the previous item

38. Swag Tester 
P.O.NO.  15-1-N1490 
Cancelled

44. Upper Leather Flexing iviachine 
P.O.N',. 13-2-N0590 
As the item 27

J

a .
J
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46. Leather shrinkage Temperature Determination 

P.O.No. 15-2-N0590
Delivered damaged. Repaired, s t a f f  instructed.and acquainted 
with operation, maintenance and tests.

48. Soling Materials ./brasion Machine 
F.O.i.o. 15-2-N0590 .
Delivered in good order, s t a f f  acquainted with operation, 
maintenance and tests.

49. Bottom Leather Grain Crack Tester 
P.C.So. 15-2-N0590
‘s the previous item.

6.4 The Results Achieved and their Uti l ization

The results of the Consultants work are as follows:
1 . Sach of the delivered instruments has been unpacked, 

cleaned-up, assembled ( i f  necessary repaired), checlred-up, 
adjusted and now ready to operation.

2. The Counterpart has been acquainted with operation, main­
tenance and tests to be made with the respective instru­
ments, based on standards, manuals and experience of the 
Consultant. The Counterpart has been provided with ad­
vice concerning his training abroad.

3. The comprehensive plan of laboratory tests to be perfor­
med has been prepared, including testing methods for  
tests of leather, waterproofness of tent3, microscopical 
determination of f ib re  composition etc. The local condi­
tions and importance of' tests with regard to the needs 
of Ethiopian industry have been taken into account.

4. During the workshop on quality control and by subsequent 
v is it s  to the factor ies ,  the advice to industry re lating  
quality control and improvement has been given

5. The suggestions for organization of work in the laboratory 
have been elaborated.

The results of Consultants work may be evaluated on the 
basis of the practical tests made during his stay for customers 
of Ethiopian industry, 3nd on the basis of consultancy services 
provided They were immediately uti l ized .
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7 ) Consultant_on_Eguigment_iVieintenance_and_3ervicing

7.1 The Consultant has worked under the direct supervision
of the Team Leader and under the general supervision of the CTA.
He worked in close cooperation with the Counterpart Air. Tecle-  
haimanot, occasionally kr. Alemayehu Belete attended the a c t i ­
vity.

7.2 The Consultant was expected to:
1 . Prepare working instructions and time schedules for  

periodical equipment and maintenance and servicing.
2. Prepare forms on fa i lure  rate and fa i lu re  characteristics  

of equipment for s ta t is t ica l  data processing andaeconomic 

evaluation.
3 . Advise on designing testing, measuring and research 

equipment constructed fo r  the use of 331
4. Advise on requisitioning of new equipment using s t a t i s ­

t ica l ly  processed data on equipment in use.
5 . Advise on evaluating out-of-date equipment
6 . Advise on the insta l lation, calibration 3 nd maintenance 

of equipment.

7.3 The Comprehensive Report about Activity
The situation in the f ie ld  of Maintenance and Servicing in 

the time of Consultants a rr iva l  was complicated. Some basic machi­
nes and technologies were not available (e .g .  column d r i l l ,  rod 
metal cut o f f ,  tinsmith technologies, acetylen and arc welding 
sets, double wheel grinder, compressor, universal tool room shar­
pener) . Prom woodworking technologies there were no machines 
available.  In addition to i t ,  there were no milling cutters, no 
d r i 1 lb i t s ,  no bolts ,  nuts, screws, nails ,  no raw materials etc.
The f loor  plan of workshop has not met the basic requirements 
for  the respective workplaces and therefore i t  had to be over­
worked ,

In the f ie ld  of mechanical tests the basic equipment was 
almost satisfactory, but for determination of material properties



\

#1

■■
V

metaljographical techniques and metal analysis procedures should 

be employed.
The Consultant tried his best to improve the actual s itua­

tion.

7.3.1 Installation and Status of Equipment, Training on-the-job.
The activity of the Consultant has been aimed iron, the very 

beginning to unpacking, discovering the accessories, checking 
of equipment in accordance with manuals and packing l i s t s .
Extra attention has been paid to more complicated machines 
which arrived partly defective. The detailed description of his 
activ it ies by installation and repairs of the respective instru­
ments is as follows:
1. Universal Testing Machine:

Deepening and enlarging of holes for anchoring, installation  
by means of f o rk l i f t ,  assembling and leve l l ing ,  repair of fai lure  
of the hydraulic d i f fe rent ia l  valve to reach specif ica l  test fo r ­
ce, repair of driving system of threaded columns, repair of re ­
cording device, instruction of Counterparts.

2. farne ll  Compression w.achine:
Specification of damaged components, reinstallation of hydrau­
l ic  system, repair a fter  spare parts a rr iva l ,  instruction of 
sta f f .

3. Pipe Testing Machine:
Specification of shortlanded parts, assembling of supporting 
frame.

4. Impact Testing machine:
Deepening and enlarging of anchoring holes, insta l lation and 
levelling, specification of damaged parts, instruction of 
Counterparts, sampling and preparation of samples.

5 . Hardness Tester:
Repair of loading mechanism, repair of control system, 
practical test training.

6 . Milling Machine:
Installation and leve l l ing ,  training of Counterpart in techno-
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log ical  counts, milling technologies, operation with vert ica l  
and horizontal dividing head> maintenance and servicing, produc­
tion of parts and test samples according to requirements.

7. i^etal Cutting Band Saw:
Insta l lation, specification of cutting technologies within SSI 
and order of cutting blades, detailed training in blade path 
and tension adjustment, welding, annealing and grinding of bla  
des, practical straight, angular and curve cutting, maintenance 

and servicing.
8 . Surface Grinder:

Insta l lat ion, leve l l ing ,  specification of missing parts and 
spare parts for two years operation, assembling and f i l l i n g  of 
hydraulic system, training of Counterpart in safe operation of 
machine, checking, clamping and balancing of grinding wheels, 
technology of coarse and fine grinding, grinding wheel dres-  
3 ing.

9. Heat Treatment Furnace:
Investigation of damages caused by reckless handling during 
the transport, detailed specification of damaged parts.

10. Truck Tatra T2-143
Comprehensive control after arriva l  from gssab, repair uf 
hydraulic crane, detailed instruction of driver about control, 
operation, function, maintenance and servicing of the truck,

7*3.2 Services for Other Laboratories
In addition to installation of complicated testing apparatuses 

mentioned above, following services have been provided.
In the Building Laboratory:
Flexure Tension machine -  height shift ing mechanism and limit  
switch breaker adjusted to the proper operation, 
miscellaneous accessories as rest plates, wall outlets suppor­
ters, covers etc. have been manufactured.
In the Textile and Leather Laboratory:
Thickness Gauge -  assembled and put into operation-
Cyclic Pending Lira chi ne -  repair, of clamping devices and l i f t in g
levers damaged during the transport.
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Universal Strength Tester -  damaged during the transport, re­
pair of Variator, manufacture of broken parts, assembling and 
putting into operation, instruction about operation, maintenance 

an! servicing.
Templates -  11 pieces of templates for  sampling of fabrics have 

been produced.
abrasion Test machine -  maintenance and instruction on use has 

been made.
Chemical Laboratory:
Design i f  water supply for two already mounted benches with 
six new sinks and new pipeline with 12 taps, specification of 
material, realization of adaptation.
Change *£ installed taps in Petroleum Laboratory for  more su i ­
table anes.
Assembling of stands for f i t t in g  the complicated glass assembly. 
Services for audiovisual Aids:
Briefing on assembling, operation, maintenance and servicing  
of 16 mm sound projector Slmu, theoretical principles and prac­
t ica l  use of photographic equipment, proper use and cleaning 
of slide projector Kodak Carousel, repair of this projector  

damaged by reckless handling.

7.3.3 Practical Training in the Workshop
The training has been limited by the equipment available.

.nil machine technologies have been trained, namely: seam and 
corner welding, material cutting, d r i l l in g ,  d r i l l b i t  sharpening, 
thread cutting and basic locksmith and tinsmith techniques.

7.3*4 The Products Manufactured
Apart from items already mentioned, following items have 

been produced:
-  Ctand for lever shears (cutting, welding)
- universal Store Shelf ( fo r  storing rods and sheets)
- Hids (shims) for leve l l ing  the machines
-  Stand for coarse grinder
- Pipelines for electric cables J

j
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-  Barrel supporters
-  Clamping devices for  milling machine and column d r i l l
-  Test samples for hardness and impact test
-  Supporting horses
-  Rigid safety covers for sockets etc.

7.4 The Results achieved and their Util ization
1. The Flow Chart of the maintenance of equipment in the 

Building laboratory has been prepared. Maintenance of 
the workshop machines is detai l ly  prescribed by produ­
cer on the labels on the respective machines.

2. Three weeks workshop dealing with applications of the 
s ta t i s t ic a l  methods in the f ie ld  of quality control 
has been held in ¿31. 7,11 the Counterparts attended 

this workshop.
3. The Consultant has advised on designing of testing and 

measuring instruments, the overview of manufactured ones 

see above.
4. The Consultant advised and suggested to order the miss­

ing parts and the new testing and measuring devices.
5. Evaluation of out-of-date equipment was not met as the 

whole equipment is up-to-date.
6 . The Consultant took part and advised in insta l lat ion

of' equipment in practically a l l  laboratories (see above).

&11 the results of the Consultants work have been uti lized  
i mmedi ate ly .

7.5 Extension* of the Consultant^ Stay

»>t the request of the Board of Ethiopian otandards Institution  
the stay of Consultant on Maintenance and Servicing has been pro­
longed for  6 weeks as the g i f t  of the Government of Czechoslovak 
Socia l is t  Republic to Ethiopia. Luring the prolonged stay the 
Consultant realized following act iv it ie s :



7.5.1 Installation and Repair of Machines
1. Precision Lathe -  unpacking and inventoring according 

the packing l i s t ,  insta l lat ion , patting into operation, 
on-the-job training of the* Counterpart in a l l  technolo­
gies.

2. Acetylen-Oxygen Welding Apparatus -  assembly, training  
of the Counterpart in sheet welding4 corner and seam 
welding, oxygen cutting up to (Q mm.

3 . Compression machine Parnell -  repair a fter  defect cau­
sed by mishandling by Counterparts.

7.5.2 Production in Workshop

1. Test samples for Impact and Izod test
2 . Trolley for heavy 3 -phase transformer
3. Fine grinded plates for steel molds
A. Stand for double wheel grinder
5. Movable stand for  heat Treatment Furnace
6 . Boards with lampholders (according to IEC Standard 64) 

for testing of 200 bulbs
7. Frames for proper positioning of boards with bu i l t - in  

power supply
8 . Circular sawing machine with ris ing and t i l t in g  cutting 

blade
9. Concentric heavy p l ' t e s  for Compression a.achine, to test 

cubes and hollow blocks from 50x50 to 300x400 mm.
10. Insulating Boards with battery holders (according to 

E3.H.H8.002)
11. Cubic Photometric Integrator (according to ES.H .Id .004)
12. Stand for Cubic Integrator
13. Test Corner ^according to IEC 335-1)
14. modification of ...illing viachine for attachment with ISO 

cross key-hole milling cutters
15. Set of weights up to 10 kg (according to IEC 335-1)
16. 45 m shelves under workshop benches J
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7.5.3 Detailed Drawings and Sketches
1. The drawings for  a l l  the previous items 
?. Apparatus for checking the cord anchorage (according to 

133 320)
3. Flexing Apparatus (according to IEC 254), design of 

moving trolley and cransffiission.

7.5.4 Other Activities
1. Specification of materials and parts for production of 

34 testing apparatuses as required by e lec t r ica l  labora­
tory.

2. Conception and design and production of apparatuses for  
Fiuilding Laboratory as mentioned above.

3 .  ' Specification of measuring devices and machines to be
ordered by UNIDO.



G. RECamiENMIONS

1 Recoamendations to UNIDO / UiiDF
1.1 To consider carefully the implementation of the next stage 

of this Project with the aim to put into operation the rest  
of equipment (not delivered until now), to train local  s t a f f  
on-the-job, to deepen the relationship between EEI and in­
dustry and to build-up the legal background of the Quality 

Control.
1.2 To follow-up and support the delivery of remaining instru­

ments especially in the case of the Workshop, E lectr ica l ,  
Chemical and Leather Laboratories.

1.3 To implement as soon as possible the National Metrology 
Programme. Because the equipcent in the National Quality 
Control and Testing Centre are not able of se l f -ca l ib ra t ion ,  
they can be calibrated only according to metrological pro­
cedures and equipment.

2. Recoi-.mendations to Ethiopian Government
2.1 To establish the legal  background of Quality Control on the 

basis of the -'ct, enabling the Ethiopian Standards Inst itu ­
tion to f u l f i l  its  role as the only authority responsible 
for  Quality Control decisions in the country.

2.2 To ensure the obligatory and compulsory submission oi manu­
factured and imported products to 351 for evaluation.

2.3 To ensure the suffic ient testing of the semiproducts and 
the f ina l  products during and after the production process 
in industry.
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3.2

Recommendations to Ethiopian Standard Institution  
To enlarge the s t3 f f  of National Quality Control 
Centre according to the suggestions presented by 
as the present status is absolutely insufficient  
not allow to f u l f i l  the tasks of ESI to the f u l l  
To ensure the specialization of the s t a f f  and to 
necessary fellowship trainings abroad.

and Testing 
the Team 
and does 
extent. 
enable the
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3.3 To continue in the production * f  testing equipment in the 
workshop according to the suggestions and drawings made by 

the Tea*.
3 . 4  To carry out the necessary rooms adaptations as suggested 

by the Team (e .g .  Curing Rooms adaptations, E lectrical  lab 

adaptation).
3.5 To elaborate missing Ethiopian Standards (e .g .  the standard 

for testing of e lec tr ica l  household appliances)
3.6 To supplement existing Sth5 opian Standards according to the 

remarks of Consultants
3.7 To speed-up the implementation and publishing of existing  

draft standards as the valid  compulsory standards
3.5 To consider the testing of water used for technological pro­

cesses, as the quality of many products directly depends on 
its  quality.

3.5 To complete the furnishing of the worksh p and laboratories  
wiLh furnishing and equipment according to the Team s 
suggestions.
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1.07 Teclnical Report on V is i t  in Addis ibaba Cement Factory
1.05 Technical Report on V is i t  in rtarka Furniture Factory
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1.10 Methodology for Laboratory Tests of Aggregates

of Reinforcement Steel 
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of Aggregates 
of Concrete 
of Asbestos Cement 
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of Standard Sand 
of Timber
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1.29 Handling Instructions for  bsing of Chemical Materials
1.30 List of Products and Test to be Provided with Present Sq.
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1.32 Te3t Report, Test Results and Form s f o r  Test of Aggregates, 

and Reinforcement Steel
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Pattern of the Test Report of Piece Samples and Cement 
Test Results, Forms: Asbestos Cement - Fl3t Sheets

Asbestos Cement - Pipes 
Solid Clay Bricks

- ,f- Hollow Concrete Blocks
Galvanized Plain Steel 
Portland Cement 
Corrugated Steel Sheets 

Flow Chart of the Maintenance of Equipment 
Specification of Accessories to be made in '.orkshop 
List of Additional Equipment fo r  Offices and B«i Laboratory 
Sunplement to tha Ethiopian Testing Standards 
Proposal for Ordering the Equipment fo r  Chemical Lab 
Specification for Ordering the Plug-in Gnits for Oscillosc. 
Proposal on the Adaptation of the Curing Booms 
Tables of Testing Programme for Electrical Products 
Testing Equipment for  E lectrical Products Testing Lab 
Additional Equipment and Boom Adaptation of Electr.Lab 
List and Drawings of Instruments to be made in ..orkshop 
List of Electroinstallation Morks 
Technical Report from Ethioplastic 
Testing Programme for  SSI, E lectr ica l Laboratory 
Lew 3-phase Transformer for  Battery Charger 
wassing Parts in the Biochemical Laboratory 
Chemicals for Microbiology Laboratory 
Laboratory Sinks 
Lececsity of Laboratory Sinks 
Technical Report on Edible Oils Factories 

- " -  on Soft Lrinks Factories
Fermentation Technology and Sensory Analysis 
workshop on Fermentation Technology and Sensory Analysis 
Tentative Schedule and List of Participants of the workshop 
Testing Programme for  Food 3nd Agricultural Froducts 
Basic Solutions, Methods for Preparations 
Technical Report on D is t i l le r ie s  and Liquor Factories 
Technical Import on Me at Factories
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1.73 The results of Factory Tis i ts  (11 Texti le  and Leather Fact
1.74 Operation Data Sheets
1.75 Basic Technical Lata for Product Testing in T-.L Lab
1.76 Specification of Missing Machines for .Workshop
1.77 Specification of Parts and Tools to be bought on Local ..ar
1.78 Spt-c ' f ication of Raw Materials on Local market
1.79 Solution of Storage of Raw Materials
1.80 Solution of Lew Tower and Gas Supply for  Workshop
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1.83 _ t f  _ Surface Finish Evaluation
1.34 metal analysis
1.89 _ r _ L~rk Room
1.86 of Cutting I'l des for Band Saw
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1.68 _ ÍJ _ of Equipment for Tool Grinding
1.89 for Tinsmith Technologies
1 .9o _ II _ for woodworking
1.91 — r — for  measuring
1.92 — H of ..issing Gutting Tools
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1.102 The Importance of metrology with Regard to QC
1.103 The Suggestions for Ordering of outstanding Equipment
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• _ t _oT_Te chnicaX_pr3wings_arid_3ke t-ches

2.01 adaptation of the Cement Testing Room
2.02 Adaptation of the Curing Rooms
2.03 Draft of Recovery of Technical vVnter fo r  the Chemical 

and "uilding Laboratory
2.04 Draft of the Shed for Specimens to be Tested in Building Lab
2.05 Drawings of 34 Testing Instruments to be Manufactured
2.06 Slectr ical Installation Rian of workshop
2.07 Drawings for 9 new Benches for Textile  Lab
2.08 New Floor Flan of the workshop
2.09 Rod and oheet Raw Material Store
2.10 Base for inv i l
2.11 Stand for Lever Shears
2.12 Stand for Double wheel Coarse Grinder
2.13 Stand for Cut-off Grinder with Adjustable Supporters
2.14 modification of Benches in Chemical Lab
2.15 Ripe Lines for Cables and Compressed Air Supply
2.16 Storage System and Containers for  Tools, Spare Parts etc.
2.17 Stand and Lid for Curing Tank
2.18 Accurate Steel Molds for Concrete Test Cubes
2.19 Stand for Barrels
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