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ABSTRACT

Project of the Government of Malawi:
Strengthening of the Malawi Bureeu of Standards.
Number: OP/MLW/05/005/11-04 Duration: Two months.

Government Implementing Agency: Ministry of Trade, Industry
and Tourism
Malewi Bureau of Standard:s

Executing Agency: UNIDO
Name of Erpert : Andrej Kuruc
Duty Station : Blantyre

Expert was fielded on the project as Consultant in Industrial
Metrology. His main duties were to identify the means and ways
of initieting industrisl metrological activities in the MB35,
based on a&nealysis of existing facilities and organizeticre!
structure for industrial metrclegicel activitiee within the
country. Technical specificetions of the phy<ical standards
and equipment needed were aslso to be prepared.

Job Description, see ANNEX I.



INTRODUCTION

It is generally agreed, that the develeopmert of o
National Metrology System is one of the mcst important
previsions te enable econmemic and industrial growth
with a high level of product gquality. Such system has

to ensure the traceability of measuring equipment to

national standards. It also has to focus on
calibration activities, development of appropriate
measuring procedures and technological support to
manufacturers and users of measuring equipment. These

activitie« are sometimes referred to aAs industrial

metrology.

Until now, such a national system does not exist in the
Republic of Maleawi. There were some provisions for
establishing at least a part of such a system within
the UNDP/UNIDO project of strengthening of the Malawi

Bureau of Standards, namely Output 2:

Functional metrology laboratory cepable of providing
metrology services and supervision of quality control

and tecting activities within the MES.

A quelified and trained specialist in metrology
techniques and theory capable of running the laborstcry

efficiently.

Set of operational procedures (legal documents) on

providing metrology supervision.

However the activities for the output were disigned
improperly, not to mention that recruitment of only one
additionesl national steff was foreseen. The funds
allocated for metrologicsl equipment were spent on
other devices or cencelled, the budget 1line for an
expert in Legsl metrology wes cancelled. 1In spite of
these facts, -t was decided to elsborate propossel for
initisting industrial metrologicel activitiers {n the
MBS as & start for establishing the National Metrology
System.



RECOMMENDATIONS

The realizetion of the recommendations as follows will
create the basic conditions for earrangements and
facilities for the testing and celibraticn of precision
instruments, gauges and scientific apparatus, for the
determination of their degree of accuracy and feor
general enforcement of law and order in the field of

metrology, at it is stated in MBS Act (Cap. 51:02).
Recommendations tao the Government:

1. To elabcrete, approve and jissue @es¢ soon as
possible the new jaw (or Act} orn PMetrology to
replace outdatecd Malewi Bureau of Standaracs Act
(Cap 51:02) anc Weight and Mesasures Act (Cap
46:04) . The new law should clearly specify rights
and duties of the organization responsible for its

implementation - preferably MBS.

Jote: The International Document Ko i "LAW OX
NETROLOGY” of International Committee o¢f Legai
MNetrology (1975} could be wuced when drafling the
nev law. In addition to this document a special
part of the law should deal with arccrediiation of
calibration laboratories and estublishment of an
Acrcreditation Body with necessary aulhoriration
within MRBRS. The general rulec fo» pertfcrming the
ascessment and accreditation of laboratories shall

also be included.

2. To strengthen the influence of the Government
technical policy by promoting the integreated
approach to quality control activities -
standardizetion, testing, metrology. To achieve
this, it 1is urgently recommended to establish the
strong, omnipotent orgenizetion responsible for
these activities in Malawi by merger of Msalawi
Bureau of Standards and Assize Department,
extending ot the same time their authority

gtcorZiry, to the rew LOw on Metroiogy.



3. To include the Development of Metrology Activities
into the next Shert Term Development Plan within
the Tetal Queality Control Programme, assigning ot
the same time necessary funds to start activitie~
in the field of primary standards ard industrial
metrology. The MBS shall be responsible for the
implementation of the programme. Within this

programme, the National Laboratory of Metrclogy

and National Calibration Service shall be
established. ~

4. To eappily fer the Malawi membership In the
Interratienal Grgenization of Legal Metrclogy
(Bureau International de Metrologie Légalr, *7,

Rue Torgot - 7% 080% PARIS, France).

JOTE: The member couniries are cupposed to pay
annual membership fee according to the GDF or the

population.

5. To consider, examine and negotiate the possibility
of bilaterai and/or multilateral funding of
metrology. Poscirie deonere: Germany, Sweaen, ik,

France, Japan, SA.

6. Te present as scon a8s possible the requecst of
Government of Malawi for further UNDP/NIDO
assistance occording tc the Draft Prcjiect locument

(not later than February 1991).
Recommendations to the Malawi Buresu of Standards

1. To present the Oraft Project ODocument ¢to the

Ministry of Trade, Industry and Tourism.

2. To have the construction plans for metrology
laboratory building elaboreted by architects under

contract.

3. To essign or to recruit e staff member to study
accreditation schemes, to be prepared for

establishment of Accreditation Body within MBS and



implementation of NCS in two steges as suggested.

A study tour abrosd would be very useful.

To start looking for possible candidates to be

employed in the metrology division.

To continue making the wide public and the
industrial enterprises aware of the importance of
stendardization, testing &end metrology through
series of '“newspaper articles, radio transmissions

and frequent seminars and workshops.

To look for possible donors of financial aid,

equipment items and internationsl expertise.

To follow-up the status of the fulfillment of

Recommendations to the Government .

To introduce good 1laboratory practices to MBS
laboratories especially meticulous <cleanliness,
plastic material covers for all the equipment not
being used oand better organizetion of laboratory

work .



ACTIVITIES

After being thoroughly briefed in Vienna by the UNIDO

backs topping officer, ©Dr Stephens, the Consultant
errived to Lilongwe on October 25, 19SC. The briefing
at the UNDP office was made by the JPO, Mr Kohtamaki on
October 26. The Consultant had the opportunity to

study some technicel policy documents in the Library of
UNDP. Arrival to Blantyre on the same day 1in the
evening hours.

The mission at Malewi bureau of Standards started by
initial discussion with Mr C W Guta, Quality Assurance
Manager, as the General Manager, Mr A S Khulumula was
abroad. The views on the mission were exchanged and
initiel information about MBS given. A Counterpart to
the Consultant was assigned. As at present time there
is no MBS steff member working in the field of
metroleogy, Mr P I S Ckhiligo, Scientific Officer in the
Materials Testing Laborastory was chosen for the task.
The tour through the MBS laborstories was organized and
the contents of the work plan discussed. The

Consultant prepared the detailed work plan havingi

preliminsary agreed with Mr Guts end finally epproved by
the G M, Mr Khulumula. (See ANNEX II)

The first part of the mission was asimed to get the
comprehensive information on the wvalid legislation
concerning MBS ad Weights and Measures activities, tc

study orgenization schemes of M8S and Assize
department, to find out existing or possible links with
industrial, commercial or educationsl enterprises. At

the same time, the Consultent tried to assess the
sttitude of the Government (in particular the Ministry
of Trade, Industry snd Tourism) towards problems of
metrological activities. The attempts were made to
find out the coverage of MBS activities 1in the
Statement of Development Policies 1987-1996 or in some
similar document. The previous UNDP, UNIDO and ARSO
activities were also studied with emphasis on
achievement of outputs.

The next part of the mission was spent by techniceal
visits to the total of 24 enterprises of industrial,
educational and research character with purpogse to be
able to assess the needs and possibilities of
industriel metrology in Malewi, to discover eany
organizational links or to be able to suggest some.
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The original 1list of enterprises was suggested by
Mr Chiligo and amended according to the Conscitant’s
requests. The +time planned originally for the visits
had to be .xtended due to occasional problems with
transportation and the number and loceation o0F the
enterprises. It can be said that the informetion
gathered during the visits presents a well designed
cross cut through the economy of Malawi, having
included smaller and higher organizatiors, private and
governmental sector etc. The findings of the mission
can be therefore considered as characteristic for the
whole economy of Malawi. Additional informetion was
goined at the exhibition on occasion of Industrial Day
of Africe

The Consultant prepareg the Questionnaire on
calibrating facilities and needs, distributed during
visits. (See ANNEX IV) However, in spite of numerous
interventions, only a few organizations cared to fill
in the forms and to send them bach to MBS. The
information on status of measuring equipment and needs
and possibilities of its calibretion is then based on
direct findings 1in the respective organizations and
could not be evaluated quantitatively with regard to
fields of measurements. Another important source of
information are the results of survey made by Assize
Department upon request of MB8S. Some 43 orgenizations
were contacted. The information gathered was divided
into groups according to the type of measurements and
evaluated. The results — see ANNE X V. The
organizations, however, do not represent the best
choice of Malawi 1Industrial enterprises. Some 15
Secondary School-type organizetions are included and
their messuring equipment, used only for educational
purposes, 1is of secondary importence regerding
esteblishment of calibretion facilities.

About the mid of mission the meetings at the UNDP
office and Min'.stry of Trade, Industry and Tourism were
evoked by the Consultant. The Deputy G M, Mr Gutsa also
took part in the discussions.

Upon request of G M, the Consultsant elaborated the
sketches of new laborstory building, including lesyout
of laboratories offices aw esuxiliary premises, layoct

of laboratory furnitures and installations,
requirements for the respective laboratories, sketches
of bessic leboretory furniture (benches, racks

etc.) ©6See ANNEX VI. Technicael specifications of the
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physical standerds eond the equipment were prepared.
(S2e ANNEX VII).

A nroposel for Establishment of Nationel Celibratior
Service in two stages was elaborated, the first stage

using the existing fecilities and needing only
legislation, the second stage providing for in-the-
country traceability and extended calibration
facilities oafter Neational Laboreatory of Metrology

establishment.

A one day seminar for participants from Commerce and
Industry on basic concepts of metrology, with emphasis
on relationship of metrology and quality control,
importance of instruments calibretion for encurete
measurements and practicel exsamples was reaiizec.

A round-table discussion with higher staff memnoers cf
MISCOR was held on December 11, 1860.

After debriefing at the UNDP office in Lilongwe, the
Consultant left for Vienna on Sundey, December 16, 1590
to be debriefed at UNIDO Headquarters.

A Dreft Project DOocument according to the ruies of
UNDP/UNIDO (institution building) to establish National
Laboratory of Metroleogy has been elabcratec by the
Consultant.

echnical Visits

W T Avery (Limbe)

The company has, in fact monopoly in selling, repeiring

and for -celibraeting belances, sceles, weighing
pletforms, weighbridges, <flow meters in Malawi. The
weighing instruments, efter instaliation or repair, are
for-calibrated. The officiel ect of assizing the
instruments, including the seal 1is performed by the
stoff of Assize Department. In the case of flowmeters,
the oil compenies perform the calibretion. The petrol
selling pumps are agsin officially assized by the
Assize Depertment. The company staerted recently the
instellation of 1loading cells, however, they do not

perform any direct repeir except their replacement.
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From the company, this important information on
estimated number of weighing instruments in Malawi was
received:

Weighbridges (capacity S 000-100 000 kg)

- total number 56
Steelyard P/Form Scales S 009
Dial P/form 500
Self Indicating Counter Sceles 10 Qoo
Electronic Counter Scales
(including Platform Scales) 3 000
Spring Balances 6 000
Counter Scales 10 000
TOTAL 34 556
No information on total number of laboratory balences
was available.
The company registers also 20 material testing
machirnes. A request for calibretion of wejghbridge
testing unit (truck) was expressed.
Traceability: The working standard weights are

calibrated (or verified) either by @an international
representative of AVERY during his round-trip through
Africen countries, or by Assize Department.

Malawi Electrical Calibration and Repair Centre (Zomba)

The Centre is operating under Post Gffice
Administration. It has & very ambitious programme:
1. 7o set wup ond maeintain standerds of all electricel

parameters that require to be mesasured;

2. To provide a cslibretion service based on these
standards, for electrical/electronic test equipment
used in Malawi;

3. To provide an initial celibration and/or eveluation
service for ell new electricel/electronic test
equipment purchased for Government use.

The equipment of the Centre is primarily designed to
telp to calibrate the telecommunications equipment. The
facilities for secondary standards work on electricel
units are not so well equipped. They enable to perform
some DC celibrations (based on sets of standard cell)
calibretions (thermal transfer standard), <frequency
counters, capscitors, inductivity stenderds, resistors.
However, the resistors are not celibreted ot present
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because of lack of silicon oil and frequency
measurements would need the cesium standard and/or
rubidium standard.

The Center has good premises, laboretories are
temperature controlled (23 + 1 °). However, the air
conditioning of the standards laboratory (20 + 1 °©) was
during our visit out of order. A valuable activity is
repair service for customers. The repeir workshop 1s
well stocked by spare parts and repeir time 1is very
short. Some administrative problems are due to the
fact, that the Centre is not in the direct line of
interest of Post and Telecommunicetions. A possible
merger with MBS would be certainly welcome by the staff
members.

Traceability: All the equipment is supposed to be
calibrated by British Calibration Service. The idea of
having standard cells to be sent abroad by mail is,
however, not the best one and will result, most
probably, in their serious damage.

Electricity Supply Commission of Malawi (Chichiri)
The laboratory performing the calibration of energy

meters is the part of electricity producing
orgeanization. Energy meters are excerpted <from the
Weights and Measures Act in spite of fact, that they
are used in the trade. The 1laboratory calibreates

epproximately 5000 energy meters per year, either by
direct comparison with a secondary standerd (Landis and

Gyr, Swiss) or by amps x time method. Time is then
measured by & not calibrated stopwatch. There are two
test benches, one for 16, another for 24 energy meters.
When received, the old energy meters eore dismantled,

necessary parts repleced, completed and celibrated.
When installed, all screws are essured by shelac,
covers provided by seals (seal pliers).

Treceability: Very inconsistent - secondery standard
coalibreted in Swiss, measuring trensformers and Ameters
in South Africa, wattmeters in UK. Working meters (AV-
meters, clip-on meters) in Zombe. A need of calibration
of desd weight pressure gauge was expressed.

Blantyre Water Board (Chichiri)
The laboratory is situeted in the compound of Blantyre
drinking water reservoir. None of instruments used in
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the laboratory work for analysis of water semples had

ever been celibrated (balances, thermometers, pH-
meters) .

From the view point of calibration activities, the
laboratory is testing or checking ell the new

watermeters and repairing and testing the o0ld ones.
The total number of checked watermeters is 120C per
year. Similarly to energy meters, water meters are
excerpted from the Weights and Measures Act. Another
part of Water Board activity is annual production of
some 1700 water buckets wused ot 72 water selling
points.

There is nc celibretion performed - a direct conflict
with Weights and Measures Act.

Traceability: Nil. There are many other measuring
devices, all of them used without any calibration.
(Balances, scales, pressure gauges, measuring tanhks).

The Polytechnic (Blantyre)

The Polytechnic is part of the University of Malawi. It
has three faculties: engineering (mechanical,
electricel, civil); commercial and spplied studies. The
Consultant found that this 1is the only institution in
Malawi, where you cean find the word metrology. There
is o metrological laborstory ot the faculty of
mechanical engineering. The laboratory is
satisfactorily equipped by sets of slip gauges, profile
projector, 3 verticel compsrators, small (30 cm)
universal length machine, & Telysurf 10-roughness
measuring instrument, deadweight pressure gauge, sets
of micrometers, coelipers, dial 1indicators. For civil
engineering, there is equipment for testing of
concrete, soils, tiles and bricks. The equipment weas
in no excellent condition, showing marks of corrosion,
slip gauges without conservation layer of vaseline.

Traceasbility: Nil. In the other departments, usual
messuring equipment as balences, thermometers,
bsrometers cean be found, all for them without

calibration.

The {interest of providing services <for <customers
outside was expressed, especially in the field of non-
destructive testing.
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Meteorological Department (Chileka Airport)

This is one of 25 main meteorologicel stations, there
are 20 additional cones. In the past some attemrtec were
made to equip the leaboratory for caiibration of
metecreclogicel equipment . There are suitebie
Hygrometer Testing Chamber { Theodor Friedrichs},
thermobath for testing of thermometers (SIAP) and
Pressure (barometer) Testing Chamber ( Theodor
Friedrichs) .

Traceability: Nil. None of weorking standaras used
(thermometers, berometers, bhygrometers)has any form of
calibration. Laboratory is equipped also for testing
of electrical/electronical measuring instruments, they
have Multimeters, Oscilloscope, AF  generatcr, FMijAM
Signal generatc: Fiectronic time counter, Insuiation
Tester, Transister Tester. All these instruments are
regularly sent to Electricel Celibretion Centre in
Zomba . Expressed interest in heaving ail the equipment
calibrated. Pointed out that many schools and other
enterprises ask them tc perform calibration.

Air Malawi (Blentyre)

The informetion 1is based on findings of Mr Manyale,
ARSO metrologist (7989). Ir spite of fact that the
concept of calibration i at Air Malawi very riearly
understood, the company has no relisble facilities for
calibration. Cepabilities of their cervice
laboretories are very limited and they can only perform
non-critical celibration and measurement taskhks.

Traceability: Non consisternt. Some instruments sent
for calibration to Europe, Zimbabwe, Kenya, etc.,
electricel/electronical instruments are calibrated in
Zomba. The ides of developing comprehensive
calibretion and measurement facilities within Malawi
Buresau of Standerds is very welcome.

Carlsberg Malawi Brewery (B8lantyre)

Most probably the best orgenized enterprise in Malawi.
There 1is well established Quality Control system,
starting from checking/testing the incoming raw
materisls, through in-process control up to finsl
product control. An integresl part of the system is
metrology. For ell the messuring equipment used, the
cealibreation fecilities ere provided ond calibration
performed as o rule in 3 months interval. About every
calibration the records eare kept and calibrated
instruments are labelled accordingly. Main fields of
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deadweight pressure tester - which, however is not
calibrated), thermometers {range -20 <C + S00 =C),
hydrometers, dew-point meters, sceles,oxygen meters and
other specialized measuring equipment.

During the wvisit, the problem of special devices
calibration were discussed. The question of non-
destruction testing hes been reised. Possibility of

using the equipment of Polytechnic wa suggested.
Traceability: Questionable.

SUCOMA (Nchalo)
The Sugsr Corporation of Malawi has a plant situated
among big sugar cane plantationgin Nchelo, some 90 km

from Blantyre. Similar to Carlsberg, the importance of
having measuring equipment calibrated is clearly
understood. The instruments wused in laboratories are

checked thoroughiy by experts coming from South Africe
once a year. (Analytical bslances, refractometers, pH-
meters, chromatograpbhy etc.). Measuring equipment in
production is checked {(or celibrated) either by outside
contractors as W T Avery for balences, scales,
platforms, weighbridges or for electrical instruments
in Zomba. Some of instruments are checked in the
factory: e.g. about 500 pressure gauges against
deadweight pressure gauge which again is not
calibrated, thermometers against mercury-in-glass
thermometer without celibretion. Two meteorological
stations oere under supervision of Meteorologicel
Department . The plant has also a mecheanical workshop
with typical engineering idinstruments es micrometers
calipers, verniers, tepes. All of them are without
celibration.

Treceability: Questionsble. The ides of establishment
the Calibration Centre in MBS wes welcome as it would
save costs of having the instruments calibrated by
foreign experts or sending them ebroad for calibration
es it is sometime with leborstory equipment.

Mobil 0il (Blantyre)

The facilities of this petroleum products selling
company are similar to the rest of oil companies in
Malawi. The laboratory equipment (thermometers,
hydrometers) is used without calibration. Storage
tanke were originelly installed by experts from South
Africe, each of them has an own celibretion chert
Measurements oare done by dipping measuring taepe into
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tank. Tapes - mostly 1S m are not calibreated. Tanks
on vehicles are mostly calibrated by the producer, each
is provided by a dipetick and a celibration chart . The

flowmeterc on the vehicl<ces are not used.

Traceability: Nil. The special cese are pump
flowmeters, serviced by the company staff and assized
by Assize Department. Similer it 1is with volume
measures.

Plumbing and Engineering Works {Chichiri)

The company produces road and farm traiiers, bus and
truck bodies, low loaders, steel structures and has
practically monopoly in Malawi on vehicle tanks
production. Concept of calibretion is not well
understood, however, the company performs activities on
completed product- (tanks} which have character of
calibration. Tanks are produced according to drawings
consulted with Polytechnic. To acsure uniformity,
templates are used 1tor ovel tarks. Polytechnic
cooperatec also by computations of dipstick eand
calibration chart for every tank. The thorough check
is made wusing the water flow meter calibrated by Water
Board. Similar procedure is used by circular tenks.
The tenke oare not fitted by +flow meters. Company is
sufficiently equipped by measuring instruments for
engineering purposes (tepe measures, micrometers,
calipers, dial indicators, verniere<, pressure gauges),
but a2ll of them are wused without any attempt of
calibretion.

Traceability: Nil

Petroleum Services Company (Limbe)

The production programme is similar to the P £ W, with
emphasis on storage tanks. Similar is also the
attitude to celibretion - it is neglected. The tenks
completed oere provided by dipstick end computerized
calibration cart, but there is no attempt to check upon
the reliebility es it is with previous company.

Treceability: Nil

General Tinsmiths (Blantyre)

In eddition to & normal "tinsmith’s” production, the
organization produces volume measures (0,5-1-5 1) or
other dimensions according to the customer’s
specification. As these are used in trade, all of them
are assized and stamped by Assize Depertment before
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being sold. The working standards in the production
are also eassized by AD. The company expressed an
interest in calibration of measuring tapes,

micrometers, calipers, verniers.
Traceability: To Assize Depeartment.

David Whitehead and Sons (Blantyre)

A well orgenized textile production fectory, with
clearly understood concept of calibration. They
calibrate the length measuring device (measuring the
fabrics produced) every morning by own “standard”

cloth. Complained about limited celibration facilities
in Malawi Asking for celibretion of micrometers,
callipers, tachometers, pressure gauges, force,

flowmeter-<, pH-meters, tachometers on starch-content
mesasuring equipment. The Consultant gave the
information ebout the possibility of havirng their
electrical equipment calibrated in Zombe.

The wélights and belences are mainteined by very and if
necessary assirzed by AD, therefore there 1is some
traceasbility.

Portland Cement (Blantyre)

The plant is practicelly only a pacheging facility for
current produced in a factory at Changalume.
Laboratory equipment 1is not calibreated. Seers are
served by Avery and assized every 6 months by AD.There
are problems with semi-suitable packaging system.

The main fectory bhas more measuring instruments
(pressure gauges, thermometers, electrical meters) but
without any celibration.

Traceability of mass measurements: Assize Dapartment

Industrial Gases (Chichiri)

This industrial gasec producing plant was constructed
by experts from South Africa. All the tanks used for
storage of liquid gases have original (SA)
calibration. Pressure gauges used up to 200 kg cm~2 are
checked against deadweight pressure geuge (os usuesl
without any calibration). All other mesasuring
instruments (thermometers, hydrometers, measuring
tepes, micrometers, ceolipers) are "believed” to be
correct when bought. Furthermore, the hydrometers use
- conventiconsl Twaddle scale, they ere not metric.

Treceability: Nil.
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Grain end Milling Cowpany (iLimbe)

The usual pattern of measuring instruments - laboratory
and production. Weighing equipment in production is
serviced and @adjusted by Avery. There is an amtitious
tead of laboratory, trying to chbeck or calibrete his
analytical balences and thermometers, fighting the
problems of calibration of special equipment as
Farimometer or Colorimeter. He expressed some doubts
about the eccuracy of tests performed at MBS on samplecs
submitted by Grain and Milling, showing very low
reproducibility.

Traceability: Nii.
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Survey Department (Blantyre)

The Department is asauthorized by Land Survey Act to
perform calibration of measuring tapes. The method and
facility used (an open air baselire, only end divicicn:
are checked, oanly 110G m tapes ere calibratecz) ao nct
ensure enough reliability. They are, however, claiming
that even after estabtlishment of measuring tapes
calibration faciiity at MBS, they will have to approve
the calibration. The problems of Electronic Cbistance
Meters celikrration were mentioned - the baseline 1is
built with help of Kenya for this purpose. The
possibility of «checking the frequency of EDM’s in MBS
or in Zomba was diIscussed. The rest of survey
equipment (e.g. therodolites) is asdjusted by engineers
from Kenya Survey Centre.

Traceability: Questionabtle - Kenye?

Geological Survey Department (Zombea)

The Department has no own calibration facilities. In
the laboratory, there is typicel laboretory equipment
(thermometers, balances and analytical
instrumentation). Field instruments are mostly
grovimeters. The need of calibration of thermometers,
pressure geuges, and balances was not well understood,
the <celibreation of Gas Chromatograph s, Atomic
Absorption Spectrophotometers eand grevimeters was
requested.

Traceability: Nil.

Agricultural Resesrch Station (Bvumbwe)

This nice compound is situsated eamidst of experimental
fields eno plantetions, some 25 km from Bleantyre.
There eore three mein wunits (leboratories) - Sgil
Physics, Soil Chemistry and Anslytical. At the first
glance, the 1laboretories ore rsther well equipped for
enelytical purposes (flame photometers, UV spectro-
photometers, stomic Absorpotion Spectrophotometer, pH-
meters etc.) The closer inspection, however, shows
that many instruments eoere out of order, without
possibility of celibration, steff not being on-the-job
treined. It is & pity, thaet such & nice centre, with
some good results in the psast has so deterioreoted. It
could be helped, perhaps, 1if some experts ore brought
to the centre, to perform on-the-job treining of the
staff end the repasir and calibretion of instruments is
sssured. For industriel metrology, the ceslibration of
oanslyticel belances (20 pcs), thermometers (26),
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pressure gauges, measuring cylinders and flasks, ph-
meters could be interesting.

Traceability. Nil.

University of Malewi - Chancellor College (Zomba)

There are several departments involved with measurement
activities (Department of Physics, Department of
Metrology, Department of chemistry etc.). There is no
similar leboratory as in Polytechnic. The educaticn
process includes informaticon for students on the role
of caelibretion in enhancing the validity of even the

basic measurement results. The special empheasis is
given to the celibration of balances and weight sets.
The range of 1instruments comprise thermometers,
aneroids, thermometers, engineering instruments
(length, angle, flatness, roundness), hygrometers,
balances and weights, pressure gauges, photometers,
hydrometers and over 308 different eiectrical/

electronic meesuring instruments.
Traceability: *tii.

Malawi Iron and Steel Corporetion (MISCOR) (Blantyre)

The orgenization 1is & foundry producing lerge variety
of products upon request of consumers. With exception
of contrecticon rules and one weighing platform, no
measuring instruments are wused. It 1is surprising
especially in pattern making. A generous expanding
programme has been prepsred with help of UNIDO. The
production manager is well aware that without reliable
mesasurements, the quality of production is doubtful.

Recent claims of scrap products (e.g. brake drums)
confirm the importance of temperature mesasurements
during hesat treatment. With regerd to MBS, the

corporaetion |is interested in getting the MBS
certification mark and will staey in contact.

Precision Tool and Engineering (Blantyre)

The progremme of production if judged by the name of
the company should be covered by extensive engineering
measuring equipment of eppropriste accuracy. However,
the approsch is typicel: the instruments used oare
without eny calibretion and their resdings "believed”
to be correct ones. After recognizing the needs of
coalibretion, the company could contribute to demands on
length and engineering calibration laboratory
(micrometers, ceslipers, vernics, force, herdness).



4.1.24

4.1.25

2.1.26

22

Road Traffic Department - UWeighbridges Inspectors
(Blantyre)

The reason for contacting this authority was to fing
out the 1links between Road Traffic department, Assize
Department and perhaps Avery. However , the
weighbridges Inspectors in the ODepartment oare non-
existent. They were supposed to give advice as to
buying, installing and putting into operstion the
weighbridges. For the time being, their ectivity is
covered by W T Avery employees.

UNDP Office (Lilongwe)

The visit to the UNDP office was motivated by the need
to know 1its standpoint regarding previous, present and
possible future aid to MBS. As the UNDF Resident
Representative was preparing for her firnal departure
from Malewi, the missior was received by Mr Debebe
Worku, Deputy Resident Representative. After
explanation of the situation by the Consultent oand by
the Deputy Generel Manager, Mr Gute, Mr Worku stressed
out, that the UNDP funds were overspent and there is no
possibility to get another aid in the next future. Even
in the <case there were some funds, he explained, the
UNDP will strongly object to spend them buying
equipment. He suggested to explore the possibilities
of bilateral or muitilateral donation.
Furthermore he explained that the mair field of UNDP
activities is concerned with providing know-how
expertise. This kind of help - sending experts for on-
the-jJob treining and similer purposes will be provided
by the UNDP s&8lso in future. The Consultant suggested
the elaboration of the Project Document. Mr Worku
stated that such & document will be considered only if
presented as an official request of the Government for
the UNDP eid. He pointed out thet some similsar
requests were already presented and it would be useful
but difficult to have ¢the Cslibration Centre included
into the fifth country cycles. The Ministry of Trade,
Industry and Tourism should present the Project as soon
es possible, not leter than February 1991, if it has to
be considered.

Ministry of Trede, Industry od Tourism (i {longwe)
The mission was received by the Principel Secretery to

the Ministry, Mr T I M Verete. The Consultent
explained main problems of industrisl metrology in
Malawi, stressing out the close relationship of

standardizetion, quslity control/testing/certification
end metrology. The need of issuing & new, modern Law
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or Metrology was expressed. The adventages of MBS and
AD merger were explained. The necessity to provide
funds for the leboretory premises and equipment was
pointed out. The Ffrincipel Secretary being esred abtout
the standpcint of government to the fect, thet there
are no calibration facilities at MBS - which is in
direct conflict with MBS Act - seaid that not all the
paragraphs of the Act were supposed .2 be implemented
immediately. The MBS 1is & young organization and it
needs time to grow. The suggested merger would may-be
endanger the growth of MBS and shift the qravity centre
to AD. The requests for funds are presented to the
Ministry from many enterprises. The Consultant should
make the propesal and it will be studied. If the
reasons are acceptable,the Ministry will consider the
possibility of ellocating some funds or will approach
the UNDP office for help. The Principel Secreteary
acknowledged the contribution of the Consultant to the
development of Malewi Irnductry.

The Malawi Buresau of Standards

A developing nation thet wishes to increese and improve
its industrial cepacity soon finds that messurement,
standardizeation and quality control ere essential
elements of its development programme.

All governments have found it to be in the public
interest to establish institutions to provide services

to industry, and in some casses, to regulate industry,
to assure that high quality products are produced for
both domestic and internationsl trade. Examination of

such institutions around the world reveals, that each
country orgenizes itself differently assigning various
responsibilities to different institutions in both
public end privete sector, depending upon its own
traditions and governmental philosophy.

So, following the repid growth of industry in Malewi
since independence, 1t wes decided to establish the
Malawi Bureau of Standerds (MBS). Having objectives of
the Buresu clesarly defined in the Malawi Bureau of
Standards Act (Cep.51.02) pessed on L2cember 22, 1972,
the Bureeu wses officiselly opened on Cecember 6, 1974.
The activities of MBS were sypposed to cover
steandardizoetion, testing ard calibreticn of precision
instruments, examination and testing of commodities,
control of the use of standardization merks. For the
field of metrology, the Section 4 (0Objects of the MBS]),
paragreph d, has to be quoted:
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"d. to make errengements or provide fecilities for the
testing and calibrsation of precision instruments,
gauges and scientific apperatus, for the
determination of their degree of accurecy by
comparison with standards, approved by the
Minister on the recommendation of the Board, and
for the issue of certificetes in regard thereto;”

With regerd to this stipulation, no outputs up to now
were achieved which could be considered as fulfillment
of the paregraph. There are no staff members assigned
for activities related to metrology.

Staff and Organization

At present there sare 658 permanent, 10 temporary staf?f
members, out of which 19 are working in laboratories, 6
in Quality Assurence Department, 9 in Oocumentation and
Information Services, S 1in Standards Department.
Administration Department has 17 employees. List of
staff ~ see ANNEX VIII.

The orgenizetion chart see ANNEX Ix. It is, however,
necessary to point out, that the METROLOGY DEPARTMENT
is only a proposal, no such organizationeal unit in fact
exists.

Finence

The composition of MBS 1Income and Expenditure for the
last 3 years is in ANNEX XII. The intensive growth of
Testing Fees oend Mark Fees is respectsable.

PREMISES AND EQUIPMENT

The compound of MBS comprise at present three
buildings, the fourth being constructed wunder South
Africen and French eid. The total value of the

property is MK 2 302 889. From thet:

Equipment received as UNIDO/UNDP oid MK 646 300
Buildings and other fixed assets MK 1 213 889
Expendable ecuipment and materiels MK 59 889
B6A end French Project MK 382 811

JOTE : The MBS already requested the funds for the
metrology building total MK 633 000, and esquipment for
industrial metrology worth total MK 775 000. These
requests will have to be adjusted according to the
project document, if approved.
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Prior or on-going Assistance

The government of Malawi requested UNIDO to assist in
assessing the situsation and needs of standardizetion
and releted activities in 1980 ad UNIDO assigned tne
first Consulteant wunder RP/MLW/B80/003/A in 1981. His
work resulted in the project OP/MLW/BS/005:
Strengthening of the Malawi Bureau of Stenderds. Under
this project the total of 10 Consultants were fielded
and some equipment provided. Two study tours and 10
fellowships were realized. The project has been
practicelly closed with @allocated budget spent .
However, concerning metrology, no output ha&s been
achieved until now. The most surprising is therefore
the evaluation of the respective outputs in the PPER
document as "seatisfactorily”™. The outputs were
supposed to be:

2.1 Functional metrology laboratory capstle of
proceeding metrology services and supervision of
quality control and testing activities within the
MBS .

2.2 A qualified and trained specialist in metrology
techniques and theory capable of running the
laboretory efficiently.

2.3 Set of operational procedures (legal documents]) on
providing metrology supervision.

2.4 A functioning training unit capeble of organizing
and providing treining in standardizetion, quality
control, certification and metrology.

Activities for output 2 were suggested &8s follows:

2.1 Procurement, delivery, instasllation an3d putting
into operetion specielized measuring instruments
for the metrology leboretory and ensure its proper
maintenance and spere parts supply during the life
of the project.

2.2 Employment of one eadditionsl national staff.
Provision of specialized fellowship training end
on~the-job training by internstional experts on
basic espects of metrologiceal services and
supervisior ectivities of the national body 1in
metrology.
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2.3 Drefting of technical working instructions, time
schedules for periodic equipment maintenance and
legal documents to ensure effective running of the
laboratory.

For Qutput 5

5.2 Fellowship training of 1 specialist in procedures
and methods of training in standerdization,
quality control, certification and metrology.

The consultant did not find any indicetion of at least
minimal asctivities to achieve these outputs and can
evaluate it only as "untouched”, with exception of one
study tour for Principel Assizer (3 months in Sweden),
and the mission of the Consultant himself.

As already mentioned, within MBS there is & perallel
project under implementation, funded by South Africa
and France: The establishment of a documentation and
information system.

In August 1989 an expert of ARSO, Mr J O Manysals
visited Malawi under project DP/RAF/07/056 "Development
of Metrology Activities in the African Region™.

MBS Laboreatories

As mentiored, & tour through MBS testing laboratories
was realized. Some of laboretories are relatively well
equipped (e.g. @nsiyticel chemistry, textiles), other
not so well - microbioclogy, paper, paints, mechanicel,
building meteriesls. Surprising 1is that in the rather
large chemical 1laboratory there is cnly one analyticeal
baslance and it is in & very bad shape, dusty, not
covered, with traces of corrosion. There 1is no
celibretion fecility whatsoever end no instrument has a
self-calibration provision. The result is very poor
reproducibility and illusory &ccuracy of test results.
Some customers cleimed low relisbility of MBS tests
(see 4.1.17).

In spite of fact that 19 employees osre eossigned to
laboretory work, the laboratories do not meke an
impression of busy activity.

Evelueation of MBS Activities

B8ince 1974, when the MBS was opened, & constant growth
of activities can be seen. The number of employees, as
well as number of tests in & comparison with 1981 is
more then double, and growing constently. For 1990 the
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number of 3540 samples to be tested could be estimated.
There are B85 spproved National Standards elsborated in
34 technical committees and number of draft standards.
In 1989, 37 permits for production and 54 certificates
were issued. Total of 699 factory inspectioans were
reaiized.

However, there are some hempering factors heving bad
influence on over all performance of MBS. The
Consultant is of cpinion, that there is insufficient
awareness of importance of standardization, queality
control and related activities in the Ministry of
Trade, Industry and Tourism. The evidence is among
others the lack of 1its thorough treatment in the
chapter on Commerce and Industry in the Statement of
Development Policies (1987 - 1996). The negligence of
metrology, traceability, calibration, accureacy of
measurements - so typical for Maleawi - is the resson
why, even in MBS, no calibration fecility is availsable.
The logicel result is 1low reliability of measurements
end test results. Therefore, the earliest possible
introduction of metrology and celibration is of utmost
importance. The menagement of MBS is struggling to
start metrologicel activities, but the berriers of
disinterest by perty concerned (Ministry) are too high.

The "Public relstions” activities of the MBS should be
improved. The good "advertisement”™, articles, radio
treansmissions, frequent seminars and workshops could
help to extend the number of tests.

The MBS &and AD have no information on internstional
sctivities in metrology, they are not members of OIML
or BIPM. This provides for an information barrier and
contributes to lack of knowledge and interest 1in
metrology.

As to steff, there oare some Ffluctuetion tendencies,
charecteristic for this type of organizetion. The MBS
management is implementing the programme to stabilize
the staff.

The Assize Department

Assize Department, esteblished in 1956 is responsible
for implementation of Weights and Messures Act,
(Cep 48:04) issued on Januery 1, 1960. This Act is



28

"to provide for the uniformity of measures of weight,
length, cepacity, erea end vclume, the assizing and
re-assizing of weighing or measuring instruments,
weights and mesasures, better protection of the public
in reletion to the sshe of articles and other
transactions by weight or measure and for other
matters incidental thereto.”

In order to implement the Act, nine subsidiery
regulations were issued to the practicel and financieal
part of &ssize activities. It is idinteresting theat
tnere is no remark in the Act about Assize Department
itself. According to PART II, art 10. - the Minister
may appoint any person &8s an assizer or an inspector
and issve to him an ossizer’s certificate. The
candidates are examined by the Assize Boerd,
established by the Minister.

The amount of work performed by AD yearly is
respectable:

Balances, scales, platforms 10244 pcs assized

Weight bridges 56 pecs essized

Weights 9890 pcs &ssized

Capacity measures B84 pcs sassized

fFlow meters 712 pcs assized

Cloth meters 2120 pcs assized
Total 23106

The collected fees - approximstely MK 50 000, per year
are channelled into Government Treasury, on the other
side the Government covers oall the AD expenses.

Staff
At present, there are 42 employees in AD. Apart from
Chief Assizer who is the Head of the AD and Principel

Agssizer, there ere 23 technical employees, 7 in
administretion end 10 esuxilisery staff. The Assize
Depertment heas three branch offices ({Lilongwe,
Blentyre, Mzuzu) with Head Office in Lilongwe. The

Orgenization Chert see ANNEX X,

The total amount of steff emoluments ad benefits
represent MK 172 396, yeesrly.
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Finance:

As already said, the activities of AD are fully
sponsored by the Government. In addition to staff
expenses, there are renteal costs for office in Lilongwe
MK 12 000, in Mzuzu MK 6 00G, and electricity and water
MK 5 106, yeerly.

Premises and Equipment
The AD owns the lasboratory building ir Blantyre and o
residentiasl house in Mzuzu

worth totel of MK 314 599
Equipment and cars MK 360 040
The total velue of property MK 674 S54C

The list of equipment see ANNEX XI

Prior or On-going Assistance

There was no direct involvement of &0 witkin the
UNDP/UNIDO projert activities. However, with & merger
of MBS and AT Froreceen

Sweden} in Industriel Metrology for Principal Assizer

, the study tour ({3 months in
Vr Mhkandawire was reslized in 1880,

Blantyre Office of Assize Division

The AD office is in the separate building ir Bientyre -
Chichiri, the main leboratory 20 m? is sir conditioned.
It is wused for assizing of weightc and cloth meters.
The equipment is rether o0ld, although Fkept in a good

order. In other Jlaboratories the balance= and scales
ere assized. The attempt to develop the installation
for assizing of caepeacity measures failed. In &
seperate building & prover tank (capacity 200 1) for
testing of tenks, bulkflowmeters and portable flow
meters is instelled. The iaboratory does not have o

national 1 kg standard. The set of weights representing
o primary stenderd wes calibreted some 22 yeors ago in
UK. The balences do not allow the work of the higher
precision. The assizing of weighbridges 1is made in
cooperotion with W T Avery. however, the totel mass of
weights (20 kg each) evaileble is only 6000 kg. The
celibretion of bigger weighbridges (up to 100 tones) is
very doubtful. With regard to the number of
weighbridges in Melawi & purchase of calibrating truck
should be considered.
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Tracesability: According to Weights and Measures Act,
the primary standerds are supposed to be authenticeted
every 25 years un UK (which is not acceptable), loceil
standards every 5 years and working standards every
year. The best solution would then be to equip the
laboratory in MBS with primary standards and assure the
treceability for all the measuring equipment in maleawi.

Evaluation of Assize Departwment Activities

As seen from number of assized instruments, the AD is
doing a good job. However, the relisbility of work
with regard to overaged equipment and old
suthentication is not the best. An acute lack of staf¥f
is further hindrance to the amount and quality of their
work . The problem 1is also the education and treirning
of steff - not oell epplicants are able toc pess
complicated examinetions to become ar @ssizer. 1In any
cace, the present staff of AD would be the best nucleus
for the new established metrologicel laboratory.
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LEGISLATION

The Malawi Buresu of Standards Act

On December 22 1972, the Malawi Bureau of Stendards Act
(Cep 51:02) was issued, "to establish the Malawi Bureau
of Stendards and the Malawi Standards Board, to provide
for the incorporation of the Malawi Standards Board ac
a body corporete; to vest the management and control of
the Malewi Bureau of Stendards in the Melawi Stendards
Board; to promote stonderdizetion of commodities and cf
the manufacture, preoduction, processing or treatment
thereof; and further to provide for metters incidentol
to, or connected with, the forgoing."

The Act contain- eix prrts:

Fart I: Preliminary (definition of terms us=1};
Part II: Malawi Rureau of Standards;
Part I1II: The Malawi Sterderds gdeerd, itse Fower:,

Functizans, et~

Part IV Ectablighmant of Cterdarcs;
Eart vV Imcspectorsz, ¢trelir Appointment | Fowers, eot:o;
Part IV Cerere! (cffences, Regulations, et}

-

)
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, fcr metrology being relevent the prograph

"to make errangements or provide facilities for the
testing and cealibretion of precision instruments,
gouges and scientific apperatus, for the
determinaetion of their degree of waccurecy by
comparison with stendards, epproved by the Minister
or. the recommendotion ¢l the Boord, and for the issue
of certificetes in regsrd thereto.”

The Uaights and Messures Act

On Jeanuary 1, 1960 the Weights and Mesasures Act (Cep.
48:04) was issued "to provide for the uniformity of
messures of weight, length, cepacity, eree and volume,
the essize eond re-assizing of weighing or measuring
instruments, weights end meesures, better protectior of
the public 1in relation to the sske of articles and
other trensections by weight or meesure and for other
matters incidentel thereto.”
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The Act contains following parts:

Preliminary - definiticen of terms used

Part I: Standerd Weights and Measures;

Fart 1II: Administration;

Part III: Assizing of Instruments, Ueights andg

Measures;

Part 1IV: Sale of Articles sand use of Instruments,
Weights and Measures

Part V: Generel (Offences etc.)

The most importent clause for the legal metrology

activitiece is the clacvse 4. in the Part IIT.
"Sut iect tc this Act, every instrumenrt, weight and
meesure used 1in trade skhall be ascsized Oor re-z2cacired
in accordsnce with this Act.

The subsidiary legicletior te this Act is:

Weights and Measures (Assize) Regulations

It is rather precise regulation specifying the testing
of Weighing Instruments (Part II), Weignts (Part III),
Measures (Part IV), Measuring Instruments {(Part V). In
the Part I
technicel specifications for stamps, sceles, rejections

, there eore exemptions from ¢the Act eand

marks, etc. The tebles showing 1limits of error end
sensitiveness are 8lso provided. A very important is
clause 3 (Part i) - exemptions from the Act, where we
find:

8) electricity meters;

b) gas meters;

c) toxi meters;

d) water meters;

e) weighing instruments known as personel weights;
f) Measures used for the measurement of beer;

g) T"Ohaus”™ counter steelysrds.

The reasons why especially first four items ore
exempted are most probebly technicel-ones. The Assize
Department have not hed the necessoary technicel
equipment. Howeves, these instruments should be
definitely assized by an officiasl esuthority.

Other regulestions

From the rest of 7 reguletions the most importent is
Weights and Measures (Standards) Regulation. According
to these regulations & stendard is to be authenticeted
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by the Nstional Physicel Laboratory, UK, a loceal
stendard by the certificete issued by &en essizer,
similar & working standerd. The limits of errors are
also stated.

The periods of authentication are 25 years for Malewi
Standards, S5 years for locel stendards and mostly 1
year for working standards. Especially the 25 years
period of eauthentication of Malawi Standards is not
ecceptable.

Comments on Legislation

The vealid legisleation is outdate! and does not
correspond with the needs of industry and commerce on
one side and MBS o&and AD on the other side. If the
metrological activities eare to be_started and the work
of AD upgraded, it is irevitable to issve the new, modern Law
on Metrology. The ceoalibretion activities in Maleawi
will not be improved without such & lew. With good
organization of work of some calibration laboratories a
lot of help to industry could be provided. For this
purpose, the tracesability within Malawi has to be
established and MBS given the authority to perform the
laboratories osccreditation ectivities. By the way also
in testing there are some laboratories sctive, without
having their fecilities sssessed and accredited by MBS,
because there 1is no provision for accreditation in any
legislative document. The most surprising, however, is
the fact, that in spite of clesarly defined duties of
MBS regarding calibretion, during the validity of the
MBS Act (Cep 51:02) which is now already 18 years, no
attempt was made to realize the relevant paragraph.

The other not understandable fact is that the most
important recommendations of the first expert (fielded
in 1981} were left unnoticed - namely to issue the new
law, to merge MBS AD &and to stert es soon as possible
the celibration fecilities. The Consultent 1is of
opinion, that the implementation, performance and
results of the project OP/MLW/B5/005 would be much
better especislly if celibration fecilities were
provided.
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FINODINGS - ANALYSIS OF EXISTING FACILITIES AND
ORGANIZATIONAL STRUCTURE OF METROLOGICAL ACTIVITIES AND
RELATED FIELDS

As elready discussed, competitiveness of locel products
highly depends on their appropriate quality. To
achieve this quality level, the related activities have
to be operated:

- standerdizetion;

- metrology (primary standards laboratory, legal
metrology, calibration service
- quality control (testing, certification, quality

assurance systems)

These elements heave existed in industrilized countries
since many years. They should form an interacting
system. Based on technicel visits and information
available following analysis of the present situation
regarding these elements could be made:

1. Standerdization: There is an institution (MBS)
responsible for activities in this field;

2. Metrology:

2.1 Primary stoendards laboratory; tracesability of
measurements:
There is no National Primary Standards
Laboratory in Malawi. There is no consistent
traceability concept in the country.

Instruments used as "primary standards”™ (weights
in AD, stendards cells in MECC, Zombe, standard
energy meter in ESCOM) ere not setisfactorily

osuthenticated. The establishment of National
Metrologicel laborstory within MBS is highly
recommended.

2.2 Legal Metrology
In spite of good job done by Assize Department,
the redicael renewsal of the equipment, increase
of employees ond number of assized instruments
is to be assured.

To improve the orgenizetion end over-view wark,
it is suggested to merge MBS ad AD, if possible
MECC too.
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Nationel Calibration Service

Such a Service is non-existent in Malawi: The
concept of calibration is not well known and
recognized. The latoretories performing the
calibretion are working on their own, without
proper guidance, supervision. There is no
organizational structure regarding their
activities.

Furthermore, some of them asre in fact performing
the work done in other countries by legeal
Metrology Authorities (ESCOM-energy meters,

Water Board - water meters). Some laboratories
capable of performing calibretion work are
practicelly steanding eside e.g. Polytechnic. To

improve the situation and in order to provide
the coalibration service to the 1industry, a
National cslibration Service should be organized
by the MBS as soon as possible based on work of
laboratories already involved in calibration.

Testing, certification, quality assurance
systems.

The official testing 1laboratories are MBS
laborastories. However, different other
leboratories perform official testing (e.g.
Agricultural Research Station - Bvumbwe) without
supervision of MBS and without being officially
eccredited by MBS . It is recommended to

esteblish Accreditation Body at MBS, respocnsible
for assessment, accreditation and supervision of
testing as well as calibration leboratories.

Certificetion is the activity performed by MBS,
similarly standsrdizetion marking end permits of
production.

However, there is no supervision snd evaluetion
of Quality Assurence Systems, which are in some
enterprises very sophistically established (e.g
Carlsberg Brewery). YThe activities of MBS
should be extended to this very important field.

From this anelysis it is clear, that especially
such components of metrology do not exist, which
have or cen assure the troceability of measuring
equipment to messurement stendards. Quelity
assurance systems depend very much on the
existence of &8 Nationel Celibrstion Service
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supported by 8 Netional Primary Standards
Laboratory with well equipped metrological
laboratories.

Thus the establishment of an effective system of
metrology in the country seems to be very
urgent . Such a system surely would incresse
accuracy, uniformity end reliability in all the
fields of messurements so in metrology itself as
in testing and production.
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PRINCIPLES OF WELL FUNCTIONING CALIBRATION SERVICE

The establishment of & well functioning and up to dete
service network for celibration faces several problems
in Malawi. The country is small and most probably only
limited resources can be allocated to any public
service. The consumer’s protection 1is not well enough
established, but eventually the public quest for
adequate product specification will increase.

The solution should provide metrology support by having
facilitiecs for traceability and at the time make use of
already existing celibration facilities. The MBS
accreditation department, (Accreditation Body) should
be established by an Act (preferably pert of new Act on
Metrology) with the main task to administer an
accreditaticon scheme for testing and calibration
laboratories. The aims of the accreditatior scheme are
to provide & common besis for engaging all qualified
testing and calibration resources to cover the existing
demands for technical testing and or calibration and to
ensure that the test results are officially recognized
in Malawi and in other countries. The Scheme should be
voluntary end self-financed through annuesl fees from
accredited laboratories. Assessment, surveillsnce and
reassessment of leboratories to be carried out by teams
of experts form science and industry essisted by

technical educeted starf of MBS. Accreditations should
pe time limited, normal’ly for 3 years, with possibility
of renewal . A calibration service should be

estoeblished by the Act. There should be possibility to
perform csalibretion ectivities by any public or private
institution on & self-financed basis, provided it meets
the requirements of MBS eccreditstion department.

The calibration laboratories will face the problem of
ensuring sdequate treceebility for their measurement

capabilities. The best solution wouid be the National
Primery Standerds laboretory. Until its estoablishment
the assessment should carefully examine the

treceability of the equipment of the leboretory and
reject the application 1if the laboratory has no
satisfactorily proved traceesbility.

The Flow Diagrem of Accreditastion Procedure on the next
page is self explanstory.
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FLOW DIAGRAM OF ACCREDITATION PROCEOURE
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SUGGESTIONS FOR ESTABLISHMENT OF NATIONAL CALIBRATION
SERVICE IN MALAWI

Acceording to principles discussed in previous section,
the first step is to issue the Act establishing the
Accreditation Bedy within Malawi Bureau of Standards.
The establishment of NCS mey then be reslized in two
steps.

First Stege

The sim is to introduce the celibretion service to
Malawi Industry as soon es possible, exploiting already
existing facilities. The main problem of this first
stoge will be (as already mentioned) traceability of
"working standards” in the respective laboreatory. If¥f
compared with findings of technicel visits, only few
laboratories have more or less accepteble traceability.
Therefore a maximum importance should be givern to
assurance, that the asccreditation is issuved only when
treceability is proved. A typical erample is
Metrological Department at Chileke. Even having some
equipment for calibretion of thermometers, hygrometers
and barometers, it is worthless unless tresceable to the
physical standerds. However, the facilities of
calibration (and assizing) in different fields of
measurements are listed even if without treceability.
The insufficient traceability is marked by
"#" . Treceability or eacceptability of AD equipment is
not up to dete, it should be substantially improved as
soon as possible.

The disgrems of the First Stege is on the next page.

Second Stage

The second stage ceon be implemented only eafter
construction and putting into operation the Primary
Standards Laborsatory (or Na‘*ijional Laboratory of
Metrology) within MBS. The laboratory will then be

able to "pess on” the values of primary to secondary
stendards and to ensure traceability of meesuring
devices of &all the celibration lesboratories, achieving
ot the same time uniformity of meossurements in Melewi.
The eoccurecy of meesurements of AD will be also
improved. Cepacity for <further celibration services
will be provided.
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FIRST STAGE OF ESTABLISHMENT OF NCS

MBS Legal Metrology
Accreditation Assize Department
Department Field of Measurement
(CALIBRATION ) (ass1zing )
W T Avery Weights, scales, -
Balances, scales Mass platforms
platforms weighbridges
weighbridges
W T Avery Cepacity mesasures,
Flow meters Volume tenks, bulk low-
meters, petrol
pumps
PEW
Vehicle tonks
Water Board
Water-meters
—Eclytechnic
Block gauges, Engineering

micrometers,

dial indicetors,
calipers surface,
hardness, force

length, surface,

MECC Zombe
Most of Units

hardness, force

Cloth meters

Electricel

ESCOM
Energy meters

Meterology Dept.
Barometers,
aneroids

Units

Pressure

Meteroiogy Dpt.
Liquid-in-gless
thermometers

Temperature

Meterology 0Dpt.
Hygrometers

Humidity

MECC Zomba
Only electricel
pert

pH-meters

NIL

Hydrometers




SECOND STAGE OF NCS ESTABLISHMENT

MBS Accredi-
tation dept.
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MBS Metrology

Division

SUGGESTED ORGANIZATION CHART

Accredited
Cealibration and
Testing Leb.

National Lab.

logy.
ard calibration

of Metro-
Primary Standsrds

tegal Metrology
Assize Dept.

R A R N N

Mass Laboratory

Branch office
Blantyre

Volume Laboratory

Branch office
Lilongwe

Length Laboratory

Branch Office
Mzuzu

Engineering Metrology
(Pressure, force,

Herdness Laboratory)

— — — o— o—

Temperature Laborestory

—_—

_iDensity, pH-meters
Laboratory

L

Repeir Workshop

| e |

dpece Zomba |
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SUMMARY

As the eanelysis of findings reveeled, the situation in
the field of Metrology (primary standards, legel
metrology, industriael metrology) in Melawi is critical.
There is insufficient legal coverage for industriel
metrology activities (calibration). 1In spite of fact,
that there 1is some earrengement for calibretion in the
MBS Act (Cap. 51:05), until now it has been completely

ignored. The facilities for traceability of
messurements in the country are non-sxistent eand the
reasons to hsve them sare not understood. There is no

National Caelibration Service established or any attempt
made until now to do so.

There 1is no orgenizational scheme for calibration
service in the country. The concept of celibration is
mostly not wunderstood. The only calibraticon facility
producing some acceptahle results is Malawi Electrical
Calibration and Repair Centre in Zombas. However, it
has no 1links to MBS and there is no supervision from
part of MBS or AD.

The Legeal Metrology {Assize Department) is
understaffed, underequipped and the traceasbility of so
celled primary steandards 22 years old and therefore
doubtful. The Weights and Measures Act (Cap. 48:04) is
outdeted and does not correspond to the needs of

todey’s techniceal society. There is no Primary
Standerds Laboretory. It is impossible to improve this
situstion immedistely or in & very short time. The

main tesks ore with Ministry of Trade, Industry and
Tourism:

1. To issue the new Act on Metrology;
2. To establish the Accreditation Body within MBS;
3. To merge MBS and AD;

4. To 1include the Development of Metrologicel
Activities into the next Short Term Development
Plan;

§. To assign necessary funds for construction of the
Metrology Leboratory Building, equipment and steff,
or to find donors or sponsors;

6. To esk for further UNIDO essistance especially in
the field of expertise.

The Consultant suggested the solution of the situstion
in two stages:
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The First Stege needs only the new legisletion and
establishment of Accreditation Body within MBS. This
Body will &assess and eventually accredit and supervise
the cealibration laboretories as suggested on the pages
33 and 35. The staff of the Accreditation Body should
be trained abroad (Denmark, Sweden) . In this First
Stage the trecesbility of mass, volume and length of AD
could be e&ccepted, the rest of quantities to be
euthenticated abrosd. The absolute necessity of having
worhing standards treceesble (or authenticated) must be
stressed out.

The Second Stage suppose the provision of a new
National Metrological Laboratory, equipped with
necessery primery standards, cering for the
traceability within the country.

The equipment 1is to be installed and staff trained on-
the-job by internetionsl experts. The heeds of the
respective laboratories shell have opportunity to study
their fields of meesurements in well developed
countries (UK, Germany, etc). The further task of the
laboratory will be to provide calibreation services to
industry of Malawi and, if needed, to authenticate the
measuring stendsrds for neighbouring countries (e.g.
within SADCC) .
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ANNEX 1

REVISED:
14 NOVEMBER 1989

UNITED NATICNS INDUSTRIAL DEVELOPMENT ORGANIZATION

Post title
Duration

Date required
Duty station
Purpose of

project

Duties

UNIODOG

Project in Malewi

JOB DESCRIPTION

DP/MLW/85/005/11-04

Expert in Industrial Metrology

Twe months

October 1930

Blantyre, with travel within the country

To assist the Government in strengthening
the Malawi Bureau of Standards to fulfill its
present mandate as & standards institution.

The expert will be attached to the Meslawi Bureeu of
Standards and will specificelly be expected to:

7. Analyze the existing facilities and
organizationel structure for industrial
metrologicel oectivities withir the country.

2. Identify the means and ways of initiating
industrial metrological activities in the MBS.

3. Prepare the technicel specificetions of the
physical standards (SI units) and equipment
needed as well as the specifications for the
facilities for mainteining these equipment.

The expert will slso be expected to prepare & final
report setting out his findings end recommendations
to the Government on further action which might be
toaken in the future.



Qualificeations

Language

Background
information
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University degree or equivalent in engineering or
the physicel sciences with extensive experience in
the organization and operation of metrologicel
laboratories, hnowledge and experience in stendard
measurement .

English

With agricultural resources being predominant,
the economy of Malewi is essentially based on the
agricultural sector. Much of the growth of the
industrial sector, which 1is largely agrobased,
mainly occurred from 1964 tco 1970, & period when
most of the import substitutior industries sprung

up -

At present, the industrial secteor covers the
feollewing industries: meat, deiry, grein mill,
bekery products, editle cils, canned focd, suger
malt liguors, scft drinks, cattle ceke, cigarettes
and pipe tobacco, cordage goods, cotton piece
goods, ready made clothing, blanhkets, leather
proeductse, fertilizers, soaps and detergents,
paints and varnishes, paper products, sport goeds,
pharmaceuticals, cleaning and toilet preparaticns,
matches, UPVC pipes, furniture, sawn timber, wood
preducts, cement, brichs, tilee anrd metal doors,
frames and windows.

The share of the industriel secter in GDP has
risen from 9.5 % in 1965 to the high projected
figure of 18.9 % in 1985, while that of the
agricultural secter shows quite the opposite
direction since it will decrease from §7.4 % to
38.1 ¥ ir 1985. The percentage share of the
industrial sector in the total domestic erports of
goods will increase from 6.6 X in 1965 to the
projected figure of 26.2 % in 1985.

A sector of such ean increeasing importance should
be protected &and safeguarded by providing it with

adequate institutes to furnish the service
infrastructure so essentisl for its healthy
growth. Needless to sey that ¢the nationel

standards body is one of the most importent of
such institutes.
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As o matter of fact, the importance of
stoandardizetion, as an efficient tool for
industrialization, weas not overlooked by the
Government of Malawi. Thus, in December 1972, an

Act (Cap. 51:02) was issued establisbing the
Malawi Bureau of Standards (MBS) as the sole
statutory authority responsible for all matters
related to standardization, certificetion,
testing, quelity control eand calibraticn of
instruments. :

Although the MBS has been able to make good
achievements within its cepabilities, yet it was
soon realized thot it cennot play its rightfuil
rcle in assisting the industrializetion process
since its development is fer beyond that of the
fast growing industriasl sector. Consequently, the
Government requested the assistance of a UNIDO
Consultant in standardization, certificetion and
quelity cecntrol (RP/MLW/BC/0G3) to assess the
situation and to recommend the remedial meosures
to be taken.

The critical study conducted by the Consultant in
September/October 1981 revealed clearly that, due
to the meagre facilities ot its disposal, the MBS
is severely handicepped in its efforts to
contribute substantially the economic development
of the country. The study enphasized that there
is s persistent need to strengthen the MBS
through:

1. improving the machinery and mechanism of the
elaboration of natiocnal standards;

2. erpanding the testing activities of the MBS by
providing fecilities for the gquality testing
of materisls and goods such as food, textiles,
building materials, peper and paper products,
peints and varnishes, plestics and rubber,
leather and leather products and metals. The
importance of such expansion is apprecisted by
the fect that most of the above facilities are
not aveileble elsewhere in Melawi;

3. setting up & sound netionsl certificetion
merking system to eliminete the shortcomings
of the rather crude scheme presently
opereated. ;

4. initieting celibration activities. So fer,
there hss been no metrology laboreatory whereby
measuring instruments could be calibrated to
ensure eccurate mesasurements so essentisl for
industriesl and control ectivities;
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S. treining the local staff of the MBS and
industry to upgrade the quelity of the
discharge of their duties and activities in
the fieids cf stendardizaticon, certificetion,
testing, gqgualily contro! and metroiogy.

It is thus anticipated that the implementetion of
the project will place the MBS in a pesition
where it could play its due role in improving the
national economy of Malawi.
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10.

11.

Mr A

Mr C

Mr S

Mr 8

Mr P

Mr U

Mr M

Mr RB

Miss

Mr C

Mr Y
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CO-OPERATING MBS STAFF

S Khulumula
W Guts

J Mwalilino
W Sikoys

I S Chiligo

0O Taulo
Chisi

C Namame

8 Patel

N Chitekwe

Lyton

General Manager

Quelity Assursnce Msanager
Administration Manager
Office Manager

Scientific Officer
assigned counterpert

Scientific Officer
Documentation Officer
Librarian

Typist

Machine Operator

Messenger

ANNEX TIII



MALAWI BUREAU OfF STANDANDAR

P 0 BOX 946

BLANTYRE
QUESTIONNATRE
ON THE STATUS AND NIOFDS OF CALIARATTION STAVICES
1. CENERAL_ INFORMATION
1.1 Name of enterprise, Address, Tel., No:
1.2 Nome of Chaoirman/Technical Manoger :
2. INFORMATION ON _TESTING, MEAGUREMONTSG, CAL INRATION
2.1 Technical staffl concerned wilh Leasling, moeasorement =, coalibeat{iona?
Mame Poat Qualifical ion
a.
|23
2.2 Equipment available for teasting, measurement, calihration?®

Apparatus or Type/Produrer Yenr of Type of Year and
Instrument purchace meacsnrement plare nf last
calibration

[ SN

[}

SIRICTLY CONTCTDENTIAL

XINNYV

Al

19



W

(4]

Reference standards for calibywraltion

Apparatus or

Instrument

o o

(23

d.

Type/Producer

Your requests for calibration

Apparatus or

Instrument

Apparatus or

Instrument

o

o

o}

Tests, measurcmenls,

Apparatus or
Instrument

Typre/ Troduacer

Type/Troducer

Typae/Proaduaey

cloiharant 1o

of meacugring inslLcuments used®

Your oFf

purchase

Year «f

urclbaae
&

Yeour of
[S RN R AEE EPERL

perlormed

Yeerp of

put oy

a

“i.

Type of Year and
MmeN S o ploace of last
calibration

oFf measaring equipree ol "

T)’l"f wih Year and
place of loat
colibration

measuroament

Type of Yenir and
place of laat
calibration

mensueomend

{olsn For s ostomers vutaide) ™

Type of Year and
place of l1ast
cnlibration

MOV Lt Franee ) '

1<



2.6 Interest of having the slaff Lirained in: Number of poersons
Fundamental principles of metrology Yau Mo

Calibration techniques Y NO

If yes, pleoase specify the field of measurement®

Name of person filling in Lhis Questivnnairep:

Posat:

Signature and Dale:

“eer, fi1D in the spate poavided, ad vl i ST Y P IR

[49



RESULTS OF THE
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MADE BY ASSIZE DEPARTMENT

ORGANIZATION

Automotive Products

Nzeru Radio Company
Optichem (Mw) Limited
Chitedze Agric. Resesarch
Dwangwes Sugsr Corporation
Malawi Brosdcesting Corp.
Limbe Leef Tobacco
Chancellor College

Euthin Sec. School
Tebacco [esearch Institute
Posts & Telecomm.
Chancellor College
Lilongwe Weter Board
Selima Secondary School
FPosts & Telecomm.

Nzeru Teachers College
Rab Processors Limited

Lilongwe Girls Sec. School

Press Steel & Wire Limited
Zomba Sec. Schooil
Phelombe Sec. School
Ekhwendeni Sec. School
Nkhate Bay Sec. School
Thyolo Sec. School
Nsan je Sec. School
Rumphi Bec. School

Ubwi Sec. School
Mulanje Sec. School
Bvumbwe Agric. Resesarch
Child Jesus Eeminary
Kemuzu Academy

Likuni Boy’s Sec. Sch.
Admarc Cenning Co.
Meteorologicsl Dept.
Brown & Clapperton
Okhei Electronics

Pipe Extruders

ELECTRICAL QUANTITIES

VOLTAGE

4
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2
a
10
14
4
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TEMPERATURE
ORGANIZATION LIQUID-IN-GLASS THERMOCOUPLES ELECTRIC.
THERMOMETERS PYROMETERS RESIST.
THERMOMETERS
Automotive Products 2 - 1
Nzeru Redio Co. 6 e 5
Optichem (Mw) Limited 6 2 -
Chitedze Agric. Research 29 1 -
DOwangwa Sugar Corp. 25 12 -
Petroleum Services - e -
Limbe Leaf Tobacco 3 S 4
University of Malawi 54 5 -
Euthin Sec. School 28 - -
Tobacco Research Insti. 1 4 i
Lilongwe Water Boarc 3 - -
Posts & Teiecomm. 5 - -
Nzuzu Teachers College 20 - -
Lilongwe Girls Sec. Sch. 6 - -
Zomba Cathoric Sec. Sch. 17 - -
Phalombwe Sec. Sch. 10 - -
Ekwendeni Girls Sec. Sch. 38 - -
Nkhate Bay Sec. Sch. 1€ - -
Thyolo Sec. Sch. 10 - -
Nsenje Sec. Sch. 13 - -
Rumphi Sec. Sch. 10 - -
Umbwi Sec. Sch. 17 - -
Mulanje Sec. Sch. 87 - -
Bvumbwe Research 28 - -
Child Jesus Seminary s - -
Likuni Boy’s Sec. Sch. 8 - -
Admarc Caning Co. 4 - -
Controller of Raads 4 - -
Meterological Dept. 10 - -
Brown & Clepperton 2 - -
Chemiceal Manufacturers 2 - -
Pipe Extruders 1 1 -
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ENGINEERING MEASUREMENTS

ORGANIZATION LENGTH ANGLES SURFACE STRA- FLAT~ ROUND
TEXTURE IGHT- NESS NESS
NESS
Automotive Products 2 2 - Py - -
Nzeru Radio Co. 16 1 1 c 4 1
Optichem (Mw) Lta. 1 1 - - - -
Chitedze Agric. Research 14 8 10 1 - -
Petroleum Services - 2 1 - 10
Euthin Sec. School 18 - - - - -
Tobacco Research Insti. 7 1 - - - -
University of Mw ( Zomba} 16 6 - - 6 10
Lilongwe Water Board e - - -~ - - -
Posts & Telecomm. (B7) 2 - - - - -
Nzuzu 7. College 3 - - - - -~
Venitian Blinds 3 - - - - -
Press Steel & UWire 7 1 - H e -
Phalombe Sec. Sch. 27 - - - - -
Ekwendeni Sec. Sch. 20 4 - - - -
Nkhata-Bay Sec. Sch. 9 - - - - -
Thyolo Sec. Sch. 15 - - - - -
Nsanje Sec. Sch. e - - - - -
Rumphi Sec. Sch. 16 - - - - -
Mulanje Sec. Sch. 39 15 - - - -
" Bvumbwe Agrc. Research 8 - - - - -
Admarc Canning Co. 3 1 - -1 1 -
Controller of Roads
(Survey) 140 33 - - - -
Okhai Electronics 1 - - - - -
8rown & Clepperton 200 6 - 10 - 10
Pipe Extruders 10 - - - - -
HUMIDITY
ORGANIZATION HYGROMETERS
Nzeru Radio Company 2

Optichem (Mw) Limited
Dwangwa Sugar Corporation
Limbe Leaf Tobacco Company
University of Malawi (Zomba)
Tobacco Research Institute
Salime Secondary School
Phalombe Sec. School
Nsen je Secondary School
Mulenje Secondary School
Controller of Roads
Metrologicel Department

N NN W @ a e o



ORGANIZATION

Nzeru Redio Company

Optichem (Malawi)} tLimited
Chitedze Agricultureal Research
Limbe Leaf Tobacco Company
University of Maleiwi

Tobacco Research Institute
Lilongwe Water Board

Bvumbwe Research Station
Chemical Manufacturers

Pipe Extruders
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MASS

PRECISION BALANCE

8
2
12
6
23
q
1
20
1
?

PRESSURE AND VACUUM

ORGANIZATION

avtomctive Products
Nzeru PRadioc Company
Chitedze Agricultural Research
Dwangwe Suger Corperation
Limbe Leaf Tobacco Company
University of Malawi { Zombe)
Tobacco Research Institute
Bvumbwe Research Station

Pipe Extruders

ORGANIZATION

Nzeru Radio Compeny
Dwangwa Sugar Corporstion
University of Malawi
Posts & Telecomm.

Bvumbwe Agri. Research

ELECTRIC
BULBS

NUMBER

Station 1

PHOTOMETRY

2
10
3
S

FORCE AND HARDNESS

ORGANIZATION

Nzeru Radio Company

Dwangwa Suger Corporation
Petroleum Services
University of Malewi

Press Steel and Wire {(Limbe)

NUMBER OF

Bvumbwe Agricutural Research Station

OF INSTRUMENTS

FLUORESCENT
TUBES

10

1
2
2
1
1
4

FLASH LIGHT
LAMPS

INSTRUMENTS
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FREQUENCY AND TIME

ORGANIZATION MECHANICAL ELECTRONIC
INSTRUMENTS INSTRUMENTS

Automotive Products 1 1
Nzuru Redio Company 6

n W

Owangwe Sugar Corporation -

&

Malawi Broedcasting Corporation - 2
Tobacco Research Institute e
Posts & Telecommunications (Bt) -

- W n ;e

University of Malawi (Zomba) -
Press Steel & Wire (Limbe) -
Kamuzu Academy -
Controller of Rosds (Survey) -

DENSITY
ORGANIZATION NUMBER OF HYDROMETERS

Nzeru Redioc Company €
Chitedze Sugar Corporation

n

Dwangwe Sugar Corporetion 2
Limbe Leaf Tobacco

University of Malawi

Tobacco Reseerch Institute

Posts andfelecommunications (8t)

Zomba Catholic Secondery School

Phalombe Secondary School

a2 DD N W

Nsan je Secondary School

Mulenje Secondary Schocl

Bvumbwe Agricultural Research Statation 1
Child Jesus Seminary

Kamuzu Academy

Likuni Boys Secondary School

VI S O S V)

Meteorologicel Depatment
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ANNEX VII

TECHNICAL SPECIFICATIONS

REQUIREMENTS ON THE METROLOGICAL LABORATORY BUILDING

The site for the building should be chaosen for from
intense traffic roads, heavy industry, high voltage
lines. The compound of MBS or plot of AD Blantyre
office are both very acceptable from this point of
view. Suggested geographic orientation of the
building is with offices fecing-North, laboratories
facing South. The total surfece eresa as suggested
would be 384 m2.

The building should be constructed as reinforced
concrete structure with walls made of burnt bricks.
The plesters and painting should prevent gathering of
dust and eneble easy cleaning. The flooring should
be performed os seamless hard pleastic material.
Usually it is made by pouring the double composite
onto the concrete base.

The laboratories shall be without windows and all cf
them continuously air conditioned. The conditioned
air shall be circulsted from the control unit through
the double (or suspended) ceiling. Humidity control
is highly recommended. The tempersature is to be
20 °C, but 23 °C would be acceptable. A possibility
to switch-off (or to close) individuaily the flow of
conditioned air into respective laborestories would be

welcome. The air condition in the mess and volume
laboratory has to be dreft-free, otherwise the
weighing procedure would be impossible. For reessons

of efficiency end neeot dissipation, all 1lighting
shell be provided by fluorescent tubes.

Electrical supply to the verious leboratories should
be rated largely above the current normally taken by

the equipment. Each preparation room plus
tempereture leboretory should be equipped by three
phese sockets as indiceted on &8 drawing. The

separated neutral! 1line should be supplied to esach
room (three wire installetion!). Esch room shell
heve the focility of switching the power off and on
separately. Eech leboratory must be provided with a
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separate safety earth line which under no
circumstances can serve es neutrel to a monophase
line. For temperoature laborstory and all the
prepsaratory rooms an sutomatic circuits breaker for
earth leskage current has to be installed. The
correct grounding of the earth line should be tested
during the commission of the building. The monophase
sockets should withstend 16A. The ad jacent

laboratories should not be connected to the same
phase.
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REQUIREMENTS ON THE LABORATORIES
Repair - Workshop fAoom No 9)

Activities:

Receiving incoming instruments, genersl check-up of
instruments, repair of mechanical or electrical
parts.

Installations:

Room with window, eir conditioning not necessary.
Electrical switchboard 220 V with two 16A monophase
circuits with sockets eos indiceted on & drawing
(Annex VI). Leboratory tables forming L-shape. Three
laboretory cupbosrds 120 W x S0 D x 180 H (cm) with
glass doors. (further mentioned &s "standard type”).

Store (Room No 10)

Activities:

For temporary storing the instruments to be
calibrated (or eafter calibration), for storing of
spare perts, expendables, etc.

Installestions:

Room not necessary with window, without air
conditioning. Against three walls install rachks with
open shelves combined from modules 120 W x 60 D x
180 H (cm) . See the sketch in Annex VI.

Density and pH - meters Laboratory (Room No. 13)

Activities:

Calibration of hydrometers of different types,
determination of density of samples upon request,
calibretion of pH-meters.

Installations:

Room without windows. Air conditioning for
20 °C + 0, S5 °C. Electrical switchboerd 220 V with
two 16 A monophase circuits with sockets as indiceted
on & drawing. Laboratory tables forming L-shape. One
"vet teble” i.e. provided with weter sink.

Three laboratory cupboards, standard type.
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Preparatory Room for Density end Length (Room No. 17)

Activities:

Preparation of celibreting sclutions’ distillaetion of
water, cleeaning of measuring instruments, cleaning
and conservation of length measuring instruments.

Installations:

Room without windows. Air conditioning for
20 °C + 0, 5 =C. Electrical switchboard 220 V with
one 16 A monophase circuit with sockets as indicated
on a drawing. One 380 V - three phase sacket eas
indicated.

One laboratory "wet table”. One fume cupboard with

possibility to extract vepours, 120 w x SO D x 180 H
(cm) .

Two laboratory cupboards, standard type. The room
serves also as the “air lock™ for the two adjacent
laboratories.

Length leboratory (Room No. 15)

Activities:

Measurements of line standards and end measures (e.g
cloth measures) on & Universal Length Measuring
Machine (ULM)}, meeasurement of slip geuges on vertical
comparators, calibration of industrial measuring
instruments (micrometers, callipers, verniers, etc).

Installations:

Room without windows. Air conditioning 20 °C +
0,5 =C. Electricel switchboard 220 V with two 16 A
monophase circuits with sockets as indicated. One

concrete bench (see Annex VI) with top of polished
stone, separated from the wall and one support
(concrete) for ULM according to specificetion of
producer. Two laboretory cupboards, standard type.
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Engineering - Pressure, Force, Hardness Laborstory
(Room No. 16)

Activities:

Measurements (calibration or authenticetion) of
deadweight pressure gauges, barometers, aneroids,
dill pressure gauges, force and hardness

measurements.

Installetions:

Room without windows. Air conditioning 20 =C +

a,s =C. Electricel switchboard 220 V with two 16A
monophase circuits, one of them installed into the
laboratory table. Sockets &s indicated. Laborstory
tables forming L-shape. Four laboratory cupboards,
standarcd type.

Tape Measurements Laboratory (Room No 17)

Activities: Calibration of measuring tapes and other
length measures.

Installations:

Room without windows. Access either from length
laboratory or through one of two air locks at the
ends. Air conditioning for 20 =C + 0,5 <°C.
€Electrical switchboard 220 V with one 16A monophase
circuit with sockets over concrete installation,
spaced every 2m.

A concrete bench-type installstion 10 m long, 40 cm,
deep, 76 cm high, at esach end installed wheels
supporting tensioning weights for the tapes.

Temperature Prepearatory Room. (Room No. 19)

Activities:

Preparation of thermometers to be mesasured, etching
of authenticeation marks on thermometers, preparation
of thermocouples for measurements.

Instellations:
Room without windows, serving st the same time &as air
lock for tempereture laboratory. Air conditioning
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for 20 ©°C + 0,5 ©C. Electrical switchboard with one
220 V circuit 16A and one 380 V three phase circuit.
Fume cupboard es in 2.4. Water sink. Two laboratory
cupbosrds standard type.

2.9 Temperature Laboratory (Room No. 20, 20a)

Activities:

Measurements on primary and secondary temperature
standards. Calibration of liquid-in-glass
thermometers, pletinum resistance thermometers,
thermocouples.

Installsations:

The laboratory consists in fact of two rooms without
windows, separated by glassed peartition. The lower
part of partition (up to 1 m height) cen be of metsal
freme, covered by wooden (or plywood, or formica)
plates with styropore insulation inside. Two
openings 10 x 10 cm (1 m and 2 m off the wall) in the
height of 90 cm, with possibility of closing should

be provided. In the room 20, & fume cupbosrd with
woter sink end wet leboretory teble should be
installed. In the room 20 s, a laboratory table and
three laboratory cupbuerds standerd type shall be
installed. Both rooms are withcut windows. Air
conditioning for 20 eCc + 0,5 =eC. Electrical

switchboard with three 220 V circuits 25 A and one
three phase {380 V) circuit (into the fume cupboard).

2.10 Mass Laboratory (Room No 21)
Activities:
Celibration of secondary standard weights to nstional
reference standards. Verification of precision
weights,

Installations:

Room without windows. Air conditioning for 20 °C +
0,5 *=C. Electrical switchbosrd 220 V with two 16 A
monophase circuits with sockets as indiceted. Along
one wall a concrete bench with top of polished stone
should be instelled. It should be separated from the

wall (not attached to). One support for the 20 kg
baleance (& concrete pillar) 120 w x 60 D x 76 M (cm)
with top of polished stone. Two laboretory

cupboards, standerd type.

lIIl-II-I-------------ﬁ-----I.-----.------u-------‘—
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Calibration and Pattern Approval of Balances
(Room No. 22)

Activities:
Calibration and examination for pattern approval of
weighing instruments (OIML class II, III, IV} up to
capacity of 30 kg. Temporary training of metrology
inspectors.

Installations:

Room witkout windows. Air conditioning for 20 °C +
0,5 °C. Electrical switchboard 220 V with two 16 A
monophase circuits with sochets as indicated. L-
sheped concrete bench as on a drawing (Annex VI),
separated from the wall, with top of polished stone.
Two laboratory cupboards, standard type.

Preparatory Room for Mass and Volume Laboratory
(Room Neo. 23)

Activities:
Cleaning of weights, weighing instruments and volume

(capacity) mesasures. Preperation of distilled water.

Installation:

Room without windows. Air conditioning for 20 °C +
0,5 =C. Room serves as an airlock for mass and
volume laboratories. Electricel switchboard 220 V

with one 16 A monophase circuit end one 380 V three
phase socket in the fume cupboard. One laboratory
“"wet table”. One fume cupboard as in 2.4. Two
laboratory cupbosrds, stenderd type.

Volume Laboratory (Room No. 24)

Activities:
Calibration of secondsry standard volume measures and
volume glessware up to 20 1.

Installations:

Room without windows. Air conditioning for 2G °C +
0,5 °C. Electrical switchboard 220 V with one 16 A
monophese circuit. L-shaped concrete bench as on o
drawing (Annex VI), sepsrated from the wall, with top
of polished stone. Three laboretory cupboards,
standard type.
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3. PHYSICAL STANDARDS AND EQUIPMENT

As mentioned before, the main problems in Malawi are
non-existent facilities on the level ocof primary
standards and insufficient facilities on the level of
secondary standards. The metrological activities of
AD ere confined to three quantities, mass, volume,
length, however, the equipment used is not the best
ore and treceability doubtful. Based on the findings
from technicel visits, the Consultant suggests to
equip these three fields of mesasurement eanew, with
updated instruments, simulteneously to provide o
National Primary Standard of Mass 1 kg weight, to be
authenticated at BIPM, Paris. The field of
measurement of length is to be extended from end
measures to slip gauges, line standards and tape
measures calibration. The Volume laboratory should
be reequipped by capacity standards and balances for
grevimetric celibration of capacity measures. As
completely new quentities tc be introduced are
pressure, force, bhardness, temperature, density, pH-
metry. 3Some of these quantities may not be of utmost
importance for the present time, but in few years
there will be & strong demand for messurements in
these fields. And when equipping this kind of
orgenization, an advenced view should be used.

3.1 Equipment for Mass Laboretory

3.1.1 One Nationsal Primery mass Standard - 1 kg weight of
non-magnetic steinless steel, adjustment tolerances
1 mg, on basis of conventional density of 8 000 kg.m~

Certified at BIPM.

3.1.2 One Primery Set of Mass Standards - in accordance
with OIML R120, cless E from 1 mg to 2 x 10 kg.

3.1.3 One secondsry Set of Mass §Etandards a8 per item
3.1.2, but merked so as to svoid confusions.

3.1.4 One set of Verificetion Weights (for verification of
analyticel, drugs and Jewellery balences] - in
eccordence with OIML Class Eg, from 10 mg to 100 g in
steinless steel.

3.1.5 One set of weights, according OIML Cless F, from
10 mg to 2 x 2 kg.

III.---------ﬁ-—-----h-----uﬁ---n------......____-_-..-__‘-
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One set of weights, according OIML Class F,, one S kg
weight, 2x10 kg.

capacity 20 kg, repeatability S mg

One Celibration Balance, capacity 2 kg, repeatability
0,1 mg.

One Calibreation Belance, (analytical type), capacity
200 g, repeatability 0,01 mg.

One Calibration Balence, (analytical microbalance

type), capacity 20 g, repeatability 0,001 mg.
Equipment for Length Laboratory

One National Reference Set of gauge blocks, according
to OIML RI 30, class AA, from 1 to 100 mm, comprising
111 (or 121) blocks with calibration certificates
from national metrology service (NMS) for the blocks
of 10, 20, 25, 50, 75 and 100 mm.

One National Reference Set of gauge blocks, according
to OIML RI 30, class AA, comprising blocks of 200,
300, 400 and 500 mm, all with calibration
certificates from NMS.

One Secondary Reference Set of geuge blochks, 0IML
class A, composition as jtem 3.2.1, marked so &8s to
avoid confusion.

One Secondery Reference Set of gauge blocks, OIML
class A, composition eas item 3.2.2, merked so &s to
avoid confusion.

Two Vertical Compsrators for geuge blocks (one for
blocks up to 100 mm, one for 300 mm), resolution 0,1
um or less.

One horizontal Universal Length Measuring Machine for
measurements on end gauge blocks and line standards
up to 1 m, with eccurecy better than 5 um.

One National Reference Line Stendard, length 1000 mm
(H formed section), divided in mm. To be used with
item 3.2.6 and sometimes being the delivered part of
the same.
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Three Measuring Tepes of stainless steel, total
length 10 m, divided in cm, to be used with a tension
of 50 N, with certificates fo~ every dm from NMS.

Auxiliary equipment as e.g. devices for inspection of
the degree of flatness of gauge blocks, metric steel
rulers, magnifying glasses, opticel profile
projector, toolroom microscope with accessories, kit
for cleaning and maintenance of gauge blocks, etc.

Equipment for Volume Laboratory

One Set of Volumetric Fleasks with graduated neck,
according to OIML ARI 43, adjusted at 20 =°C in
*delivered” cspscity, set of 0,1-0,2-0,5-1-2-5-10 1.

One installstion including sutomsatic burettes in
glass, fixed-volume overfill system, supplied by
reservoir (100 1 or wmore) with distilied water,
including measures oadjusted to 0,01 X in “delivered”
capacity, set of 1-2-5-10 1.

Set of glass pipettes sccording to OIML RI 41, from 1
to 100 ml. '

Set of Measuring flasks in glsss, according tc¢ "ML
RI 43, from 0,1 to 10 1.

Set of Volumetric Verification Measures in stainless
steel, capacities 5-10-20 1.

Precision Balences - one 30 kg cepsacity
- one 2 kg cepecity

Equipment Enginsering Measurements
Pressure

One Etandard Marno-Barometer for connection to
externsal test chember, accurecy + S Pa, range 0 to
110 kPs. Two-position reading on precision scele of
upper and lower mercury level to <+ 0,05 mm. Inner
dieameter of tube at least 11 mm, certified by
officiel institute.

One Secondary 6tenderd Barometer, accurascy + 20 Pa,
s .teble for connection to test chamber, renge 2,5 to
127 kPs.



3.4.1.3

3.4.1.4

3.4.1.5

3.4.1.6

3.4.3

3.4.3.1

3.4.3.2

3.4.3.3

71

One ARotating Piston Dead-weight pressure pgauge
calibrator ( for 0il), accuracy + 0,05 %, consisting
of two single piston testers with ranges 0,1 to 6 MPa
and 1 to 60 MPa.

Two sets of Secondary Test Gauges, eccuracy 0,25 %,
disal diemeter 150 mm, consisting of

0-400 kPa for use on air

0-1 MPa for use on air

0-2,5 MPa for use on oil

0-6 MPa for use on oil

0-10 MPa for use on oil

0-60 MPa for use on oil

0il to water seperator, range of use to 40 MPa.

Barometer Test Chamber for connection to item
3.4.1.1, comprising chamber for installation of
mercury barometers end horizonteal end wverticel

aneroid type precision berometers.
Force

One set of Reference Oynamometers (load'cells) made
from specislly aged steel. Resolution ot leest 0,01 %
of the range, warranted 2 years stability of
calibration with certificetes from NMS. Ranges
52050-100-200-600 kN.

Herdness
8rinell end Vickers Hardness Testing Machine.
Rockwell Hardness Testing Machine.

Three 6Gets of Hardness Standards for each with
certificates of NMS.

Equipment for Temperature Laboratory

Triple Point Cell (3 pieces) containing water of
isotopic content s specified for reslizing this
temperature fixed point of 0,01 oC with precision of
0,2 mK or better.
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Two Sets of Precision Type laboratory mercury-in-
glass thermometers, total immersion type, with
suxiliary scale at 0 ©C, for renge 0O - 100 °C,
divided in 0,02 °C.

Two sets of Precision Type Leboratory mercury-in-
glass thermometers, total immersion type, for range
0 - 36C =C, divided in 0,1 =C.

Two specisl baths for celibration of thermometers.
One is & water bath for renge 0 - 100 °C, the other
is o0il bath for renge SO to 250 ©C. Temperature
stability and wuniformity better than 0,005 <°<C for
water bath eond 0,08 ©°C for o0il bath. An additionsal
“tlow—through” cooler is needed for the water bath.

Ice point bath for cslibrstion of thermometers,
immersion depth minimum 300 mm.

The sbove mentioned equipment is the basic one. For
advanced tempereture measurements, the equipment for
calibration of platinum-resistance thermometers and
thermocouples has to be provided as follows:

Primary Resistance Thermometer (3 pieces), platinum
wound in protective atmosphere, ice resistance
100 ohms, length of quertz tube at least 400 mm. To
be supplied with celibretion teble from NMS, for
fixed points of oxygen, triple point of water and
freezing points of tin and zinc.

High eccuracy AC sutometic resistance bridge for
measurements with four-terminel primery pletinum
resistence thermometers.

Pneumatic sand beth for calibrations in the range 100
to 800 ~=C. Temperature regulation end stasbility
better than 0,1 °C at S00 ©C.

Primery platinum-10 %rhodium pleatinum thermocouples
(3 pieces) to be supplied with certificates from NMG.

Secondary platinum-10 %rhodium platinum thermoccuples
(2 pieces) to be supplied with certificetes from NMS.
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Digitel Voltmeter for accurate thermo-voltage
celibration, 6 digits, with low-thermel binding posts
and externelly odjustable zero. Highest resolution
at least 1 mV (or better), 6 months
stebility 0,005 %X, lowest range 0,01 V, highest
100 v.

Themocouple Comparison Furnace with temperature
stebility 1 ©C or better, renge up to 1400 =C.

Auxiliary items es e.g. tubing for thermocouples,
thermocouple switches, thermocouple wire etc.

Equipment for Density and pH-l1laborstory

Two sets of Nationsl Reference Standards consisting
of first grade laboreatory Standard hyarometers,
covering range 600 to 2000 kg m—3, range of each
20 kg.m~3 divided in 0,2 kg.m—3.

Two sets of Genersl Purpose Hydrometers for the same
range, but divided in G,5 kg.m~3.

Two sets of Standard saccharimeters.

Two sets of Standerd Alcoholmeters, scale in
volume X, divided in 0,1 % vol.

Analytical Balance, capacity 200 g, repestability
0,1 mg

Stenderd pH-meter, with celibration of NMS.

Set of different electrodes.

Set of Reference Buffer Solutions with certificates.
Digitel Voltmeter as fitem 3.5.11.

Auxiliery equipment comprising laboratory glassware,
thermometers, gless measuring cylinders, thermostat
etc.
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Electricel Units

As mentioned, the electricel wunits calibrations are
performed in MECC Zomba. The Consultant did not want
to interfere with technicel policy of Post and
Telecommunicetions, but here ore some suggestions o&s
to equipment improvement.

Potentiometer facility (for eaebsolute OC-voltage
calibration) consisting of six-dial guarded
potentiometer, null detector sensitive to 0,01 mV and
stabilized current supply.

Precision Voltage supply (voltage calibrator), =i
decade type with ranges 0-1100 vV, 0-110 Vv, 0O-1 v,
output current minimum SO0 mA on 110 to 1100 V,
accuracy and stebility of output better than 0,002 %.

X

Digital Voltmeter for sccurate mesasurements (OC, 5
full digits).

Secondary Standard Energy Meter (Cless 0,2 or better)
for treceability of ESCOM Stendards.

Cesium 133 atomic primery frequency stendard.
Accurecy 7 x 10-'=, Complete with degausses, clock
display ad standby power supply.

Rubidium - vapour stabilized clock (treansportable),
stability 1 x 10-'°© or better.

If the MECC is stteched to MBS, some other ideas may
come out. It is ealso possible, that some of
suggested devices were olready ordered or are in the
process of requisitioning.

General

When equipping such & metrology centre, & 1lot of
euxiliery equipment must be available, starting from
equipment for repair workshop (hendtools, smell
precision lathe, drilling-boring machine, multimeter,
soldering fecility etc.), to thermometers needed in
each laboratory (ot least 20 thermometers range 18 to
24 =C divided in 0,01 °C, enother 20 thermometers for
range 0 to S0 ©°C divided in O,1 <°C), laboretory
glessware, chemicels etc, representing not small
emount of financial mesans.
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Financial Considerations

With regaerd to overall infletion tendencies, it is
impossible to give & precise estimate of funds needed
to equip the 1laboratories. The Consultant will
therefore give only rough estimate of totel costs of
equipment in the laboratories es follows:

Mass laboratory US Dollars 40 000
Length laborstory " 8s 0090
Volume leboratory " 30 000

Engineering Measurements

Pressure " 47 000
Force 30 000
Hardness 19 000
Temperature basic 35 000
Temperature advanced 61 00C
Density 29 000
pH-laboratory 21 000
General 12 000
TOTAL MBS 410 000
€lectrical Units MECC 113 Qoo

ORGANIZATION AND STAFF OF NATIONAL LABORATORY OF
METROLOGY

The staff of NLM must be well trained on-the-job,
responsible and skilled. It is necessary to have
sufficient staff oveilable not only for the fineal
status, but aslso for the project implementation. The
exposure of staff members to expertise given from
UNIDO is very importent, similer to fellowships in
well established institutions abroed.

It is suggested to implement organization scheme with
minimum of 19 employees as on the next page.
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ANNEX

MALAWI BUREAU OF STANDARDS
STAFF LIST AS AT 1 APRIL 1990
NAME DESIGNATION
A S Khulumula General Manager
Mrs E Gondwe Secretary
ADMINISTRATION DEPARTMENT
S J Mwalilino Administration Manager
Mrs M T Zintambile Secretary
Administration Division
C W Pindani Admiristration QOfficer
B W Sikoysa Office Manager
M A E S Kausiwa Clerical Officer
J Thowela PABX Operator
Y Lyton Messenger
A L Siliys Messenger
L Balseks Watchman
T Cholers Cleaner
G Phiri Cleaner
L Gunda Cleaner
Finance Division
L C Mkandawire Senior Accountant
S B Kasonde Assistant Accountant
H N Makhwinja Clericel Officer
Miss T Moyo Accounts Assistant
F R Z Kansichi Accounts Assisteant
STANDARDS DEPARTHMENT
Food and Agriculture Division
H E Gege Benior Stenderds Officer
Miss R M Chikufenji Stenderds Officer
Miss B Patel Typist

Engineering end Meterials Division
L Mwakayoks Standards Officer

VIII
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40.
41.

42.
43.
44 .
45,
46.
47.
48.
49.

78

NANE OESIGNATION

Chemicals and Textiles

£ B Kamangire Standards Officer

Documentation and Information Services

M A Chisi Oocumentation Officer

A L Paliksa Assistant Editor

B C Namame Assistant Information Officer
L Machirika Computer Technician

C J Chitehwe Printer Opersator

Mrs J Mwenelupembe Typist/Computer Operator

Miss J Kapahase Computer Operstor

G P Senzaniman je Librery Assistant

A N Hiwa Microgrephic Gperator

QUALTITY ASSURANCE DEPARTMENT
C W Guta Quality Assurance Manager

Mrs £ G Maseya Secretary

Certification and Inspectorate Division

C Malata Chirwes Certification Manager

H G Myhaniwa Scientific Officer

M G D Nhlema Senior Laboratory Technician
P L K Kondowe Laboratory Technician

Laboratory Division

Materials Laboratory
P I S Chiligo Scientific Officer

D Muse Senior Leboratory Assistent

Chemistry Laboratory

L D Taulo Scientific Officer

D M D Chokezinga Scientific Officer

L Nkhome Laboratory Technician
W T C Chigale Laboratory Technician
G Newiri Laboratory Assistant
G D Segula Leboratory Assistent
J E J Mchakulu Laboratory Asgsistent
A G L Mbewe Laboratory Attendant
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NAME

Pesticides Laboratory
E G Chinangwa
H N Mzimea

J W Chitekwe

DESIGNATION

Assistent Laboratory Meneger
Laboratory Technician

Senior Laboratory Attendant

Petrochemicals Laboratory

M V Nyathi
W Kafoteksa

Senior Laboratory Technician

Laboratory Assistant

Pharmaceuticals Laboratory

S G Kumwenda
Nicrobiology Laboratory
O G Chaluncde

S S E Kanyandea

L A B Mwithwe

TEMPORATY EMPLOYMENT
Miss H Bandsa
Miss F Makonyols
Miss V Kuntonyas
Miss S Kaluwayo
R R Makumba

B Keadangwe

S Mtambo

J

G

L Supriano
D Yasin

L

S Mbewe

Laboratory Assistant

Assistant Laboretory Manager
Laboratory Technicisan

Laboratory Assicstant

Typist

Typist

Micrographic Operator
Clericel Officer
Oriver

Driver

ODriver

Labour

Labour

Labour
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METROLOGY

DIVIBION

o8
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ASSIZE DEPARTMENT ORGANIZATION CHART

MINISTRY OF TRADE, INDUSTRY

AND TOURISHM

CHIEF ASSIZER

;

PRINCIPAL ASSIZER

N

1

Blantyre Office

Lilongwe Office

Senior Assizer

Senior Assizer

Assizer

Assgizer

Chief Asst.

Assizer

Chief Assst.
Assizer

Senior Asst.

Assizer

Senior Asst.

Assizer

Senior Tech.

Assistant

Senior Tech.
Assistant

Tech. Asgast.

Tech. Asst.

1

Mzuzu Office

Accounts

Administretionl

Assgsizer

Chief Asst.

Assizer

Senior Asst.

Asgizer

Asst. Assirer

Technical

Assistant

18

X X3NNY



1.3

82

ASSIZE DEPARTMENT
LIST OF PRESENT EQUIPMENT

MASS

Malawi Standards

1 set of weights 20 kg - 1 mg

Local Standards

1 set of weights 20 kg - 1 mg

Working Standards
2 sets of weights 20 kg - 1 mg
S sets of weights 2 kg - 1 mg

LENGTH

Malawi Standards

1 Standerd Meter Comparator

Local Standard

{1 Standard Meter Comparator

Working Steanderds

1 Stsandard Meter/Yard Comparator
2 Line Stendards 1 m (flat type)
2 Measuring Tapes SO m

VOLUNME

No Melewi Standerd

Local Btendard
1 set automstic pipettes 10 1 ~ 25 ml

Working Stsnderd

1 set of cepecity measures 20 1 - 280 ml

ANNEX XI



TESTING EQUIPMENT

Precision Balances
1 Precision Balance
1 Precision Balance
1 Precision Balence

1 Precision Balance

Beam Scales
1 Beam Scale 25 kg
3 Beam Scales 5 kg
1 Beam Scale 2 kg
4 Electronic top

2 Counter Scales

83

capacity,

10 kg capeacity,
capacity,

capacity,

capacity
capsacity

capacity

pan balances

Weights for Weighbridges Testing

300 Test Weights

Capacity Measures

20 kg each

2 Proving Tenks, cepacity 200 1
1 Proving Tank, capacity 20 1
2 Cepacity Measures, 20 1
2 Cepacity Messures, 101
1 Capacity Messure, S 1
1 Capacity Measure, S00 ml
2 Capacity Measures, 35 ml

1 Set of pipettes

1 Set of Displacement Plungers

0ld (imperial) Balances

' Precision Bsleance,
1 Precision Balance

1 Precision Balance

50 1b cepeacity
1 1b cepeacity

1 oz capecity.

15

6 mg
4 mg
2 mg

sensitivity
sensitivity
sensitivity

sensitivity
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MALAWI BUREAU OF STANDARDS
OPERATING ACCOUNT FOR THE YEAR

ENDING 31 MARCH

INCOME

Malawi Governme. . Grant
Testing Fees

Mark Fees

Members subscriptions
Miscellaneous receipts
Interest receivable

Sale of publicetions
Quality Development Cess

Profit/(Loss) on disposal of
fixed assets

EXPENDITURE

Staff emoluments and benefits
Depreciation
Subscriptions

Motor vehicle running
expenses

Printing end stationery

Leboraetory chemicels and
glassware

Postage and telephones
Repeirs oand maintenance
Electricity and water
External trevelling
Conference and seminars
Cesh loss

Auditors’ remuneration
- fees - current yeer

- prior year
- other professional fees
- current year
- prior year
- expenses

Stores and cleaning materials
Books end journsls
.Enterteinment

Bed and doubtful debts

Insuraence

Office rent

City rotes

Legel and professionnl fees
Generai expenses

Bank charges

(DEFIC1T) /SURPLUS ON OPERA-
TIONS FOR THE YEAR (Note 4)

1988

329 168
112 943
90 969
3 200

1 667

2 036
684

8 087

548 760

292 B8S8
138 297
32 745

32 5856
26 581

18 802
21 481
28 842
8 594

8 253

452

4 826

5 000

2 G00o
1 030
228

3 772

404
3 072
2 598

2 776
2 520
2 774
2 309

622
1133

644 492

;

95 732)

ANNEX XII
1989 1990
571 140 699 054
146 197 205 278
158 489 212 119
3 295 -
1 000 3 129
7 505 8 669
1 639 493
s9 371 77 796
203) asa
948 433 1 _207_022
372 201 552 497
142 035 255 884
a0 578 42 121
.6 132 77 271
50 038 S0 602
64 834 85 276
24 960 21 718
79 332 76 187
11 810 14 143
10 353 11 852
460 664
1 94s -
8 S00 12 000
1 500 1 500
S 000 8 ooC
6 500 3 000
318 773
4 10S 6 832
S 088 1 208
10 534 6 266
1,701 207
6 460 9 736
1 680 2 940
1 607 4 847
910 -
1 482 7 074

; i -1.904
4 1254 202

K__46 889 K.(47 1R0)



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24 .

25.

26.

85

TECHNICAL VISITS

W T Avery

Malawi Electricity Celibration and Repair Centre
Electricity Supply Commission of Malawi
Blantyre Water Board

University of Malewi - Polytechnic
Meteorological Department

Air Malawi

Carlsberg Malawi Brewery

SUCOMA

Mobil 0il

Plumbing and Engineering Works
Petroleum Services Company

Genereal Tinsmiths

David Whitehead and Sons

Portlend Cement

Industrial Gasses

Grein and Milling Company

Survey Depesartment

Geologicel Survey Department
Agricultursl Research Station
University of Meleawi - Chencellor College
Malewi Iron end Steel Corporation
Precision Tool end Engineering

Roead Treffic Depsriment

UNDP Office

Ministry of Trade, Industry ond Tourism

ANNEX XIIIX



10.

11.
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ANNEX XIV
LITERATURE
Weights anc Measures Act (Cap. 48:048), {1960
Malawi Bureau cf Standarcs Act, (Cap. 51:02), (1672)

Statement of Developement Policy 1987-1996, ( 1988:;
Terminal Repert, RF/M_W/80/003 (Dr A Geneidy), (1982}

Agenda No.

2 MBS Mandete anc Activities, Specisl Meeting of
MBS (31.5.163C;

Froceedings cf  tre Cnied £ tive Worksror o Guelit:
: 1

Marmzzemeny ans Imnravement
Lew on Metreolcgy, TIM_ 575 0.1 .No.

Report of Mizscion tr Malawi UF/RAF /RS /OEF
> 3 4

{(Mr 4 T Maryale - Arsol [ 1689

Plerning of Metrciogy end Testing Laboretarie- (0QIM_,
March 1986)

MBS FProject Proposel: Constructiorn of Lacoratories,
Phase III

Mas Project Proposai: Establishment <2d Inouetrieal

Metrology Latoratnory.
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SECTION &

K ELEVATION

LEGEND

1 OFFICE GF HEAD OF LAB.
2 SECRETARY OF HEAD OF LAB.
3-6 OFFICES
$  RECEPTION
9 REPAIR / WORKSHOP
10 STORE
1+12 TOLETS— WASHROOMS
13 DENSITY + PM- METRES LAB.
16 PREPORATORY ROOM .

15 LENGTH LABORATORY

16 FORCE, PRESSURE, HARDNESS (ENG ) LAB.
17 TAPE  CALIBRATION

18 AIR CONCITIONING '
19 PREPORATORY ROOM

20-a TEMPERATURE LAB.

21 MASS LAB.

22 CALILRATION « PATTERN APPROVAL BAL ANCES

23 PREPORATORY

26 VOLUME (CAPACITY) LAB

SYMBOLS

Tk ke v R N




FLOR PLAN

— === Scale. 1: 75 =g

SECTION O

r .
_ M.B.S INDUSTRIAL METROLOGY LABORATORY
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4
100 Sq down pipe fre,

gutter ¢

Sa62

RING BEAM DETAIL

Scals 1%

— EXTE—

SECTION 6 |

JILDING.

Suggested  Layout, Installations and

Laboraftory




SIDE ELEVATION ‘B’

|
4. =
N
—— g r_S L3t R S W0x 50 T/plfrlins ¥ -
50,‘N/°‘/’E01 SO0 Timber trusses = i
— T ‘S:’: i i
— -
/ |
- , l / / . .
i il -
\ iy J— —
S 200x 5% Tra ben-
= Celotex csiling on 50x S0/ -
! tinber brandering at 600 cfs ; T - I
; . - Suspended ceiling. }' ) r—
I g o
B A 230 Sq reinfd conc ring bece ’ » Y
' 1]
! |
?
Cenc slab en 150 herdcore i
// -li ’K e X R e Tz
D o ———— ’\/ ‘./ ‘ | R _-_/m i e ——T . .

All 230 waolls o be on 230 foundn. wols on 690x 230 (onc.footings .

|."° l depth to be decidad on site conc. mix 1:3-%
SECTION A=A

Scate. 1! 5 e

SECTION 7

tory  Furniture




11-12 TOWLETS - wASHRUOMS

13  DENSITY « PM- METRES (AB.

1 PREPORATORY ROOM .

1S  LENGTH (_ABORATORY F
16 FORCE, PRESSURE, HARDNESS (ENG. ) LAB.
17 TAPE (CALIBRATION.

18 AR CONCITIONING y
19 PREPQRATORY ROOM

20-0a TEMPERATURE LAB.

21 MASS L AB.
22 CALILRATION « PATTERN APPROVAL BALANCES

Z3 PREPORATCRY
26 VOLUME (CAPACVTY) LAB

SYMBOLS

LAB CUPBOARD 1200 = 500 = 1800

Ly LA3 TABLE 1206 = 700 = 760

CONCRETE TABLE ACCORDINGLY x 700 x 760

ULM CONCRETE STANC FOR UNIVERSIAL LENGTH MASS MACHINE

! Irj FUMF  CUPBOARC
L lf_‘]J WATER SINK

3500

EL SOTKET 220v

N

3 PHASE { 380v) SOCKET

CONCRETE PILLAR

03

2

[cr]

[ R l RCDE WITH SHELVES 200=600x= 1800
|
Bo—ans

-4!—-

TUBE LIGHTING

LZO-ZO: GLASS PARTITION

SECTION 8

Drawvh by






