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ABSTRACT 

Project of the Government of Malawi: 

Stren&thenin& of the Malawi Bureau of Standard~. 

Number: OP/MLU/05/005/11-04 

Government Implementin& A&ency: 

Executin& Aaency: UNIOO 

Name of EYpe~t Andrej Kuruc 

Ou:y Station Blantyre 

Duration: Two months. 

Ministry of Trade, Industry 
and Tourism 

Malawi Bureau of Standard~ 

EY.pert was fielded on the project as Consultant in Industrial 

Metrolo&Y· His main duties were to identify the mean~ and way~ 
of i~itietin& industrial metrolo&ical activities in the ~85, 
based on analysis of existin& facilities and oraanizatio~al 

structure for industrial metrcloaical activities within the 
country. Technical specifications of the phyc{cal standard~ 

and equipment needed were also to be prepared. 

Job Description, see ANNEX I. 
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INTRODUCTION 

It is 2enerally a2reed, that 

National ~etrolo£y System is one o~ 

provisions to enable economic and 

of" a 

the ~ost important 

industrial growth 

with a hi&h level of product quality. Such system has 

to ensure the traceability of measuring equipment to 

national standards. It also has to focus on 

calibration activities, 

measuring procedures and 

development of 

technolo&ical 

appropriate 

support to 

manufacturers and users of measuring equipment. These 

activitier: are sometimes referred to ~s industrial 

metro logy. 

Until now, such a national system does not exist in the 

Republic o~ Malawi. There were some provisions for 

establishing at lea5t a part of such a system within 

the UNOP/UNIOO project of strengthening of the Malawi 

Bureau of Standards, namely Output 2: 

Functional metrology laboratory capable OT providing 

metrology services and supervision of" quality control 

and te~ting activities within the MBS. 

2.2 A qualified and trained specialist in metrology 

techniques and theory cap~ble of running the laboratory 

efficiently. 

2.3 Set of operational procedures (legal 

providin& metrolo&y supervision. 

documents) on 

However the activities for the output were disianed 

improperly, not to mention that recruitment of only one 

additional national •taff was fore•een. The funds 

allocated for metrolo&ical equipment were spent on 

other device• or cancelled, the budaet line for an 

expert in Legal metrolo&y wa~ cancelled. In spite of 

these facts, -t was decided to elaborat~ proposal for 

initietin& industrial metroloaical activiti~~ in the 

MBS as a stert for esteblishin& the Netionel Metroloay 

Sy~tem. 
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RECO"MENOATIONS 

The reelizbtion of the recommendations as follows will 

create the basic conditions for arren2ement~ and 

facilities for the testin2 and calibratio~ of precision 

instruments, aeu2es end scientific apparatus, fur the 

determination of their de&ree of accuracy and for 

2ener~l enforcement of law and order in the field of 

metrolo&y, et it is stated in MBS Act (Cap. 51:02). 

Reco .. endetions to the Govern•ent: 

,_ To el~borate, approve ~nd i~sue e ~ soon 

possitdP. the npw jaw (or Act) or- Metrolog_y to 

replace outdatec Malawi Bureau of Standara~ Act 

(Cap 51 :02) enc Wei2ht and Measure~ Act (Cap 

48:04). The new law should clearly specify ri2hts 

and duties of the or2enization responsible for its 

implementation - preferably MBS. 

International Do c u "'f> n t Ii·• . lot~; The 

llETROLOGY" (If lnfernafional Commit feE- of L~!ai 

flt- Ir o Io I y ( 19 7 5 l 

nett· law. 

par I c.f 

In 

t h E-

add 1 t i on t o t h i s doc u "'~ P'I t a ~ pe c i a I 

law should deal with a~cr~diiation of 

calibration laboratories and estublishment r·f on 

A.-cr*'ditafi(ln Body with n,.('P.ssnry rJr1fi:r~,.,l'.f'Yf1or1 

within f/BS. The !,e"ll!tal rule-!: le·~ p!>r'"'~'"'! tire 

assessment and a~rredifation of laboralor1es shall 

also be included. 

2. To stren&then the influence of the Government 

technical policy by promotin& the inte&rated 

epproech to quelity control activities 

standardization, testin&, metrolo1y. To achieve 

this, it is ur1ently recommended to establish the 

stro"&• omnipotent oraenization responsible for 

these ectivities in M~lewi by meraer of Malawi 

Bureau of Standards end Assize Department, 

e)(tendin& et the seme time their authority 

~ccor~i~i to t~& ~&w L~w on M•trolOiY· 
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3. To include the Development of Metrolo2y Activities 

into the next Short Term Development Plan within 

the Total Quality Control Pro2ramme, assi2nin2 at 

the same time necessary funds to start ar.tivitie~ 

in the field of primary standards and industrial 

metrolo&Y· The MBS shall ~e responsible for the 

implementation of the pro2ramme. within this 

pro&ramme, the National Laboratory of Metrolo2y 

end National Calibration Service shall Pe 

established. 

4. To apply fer the Malawi membership in the 

Inter~~tional Gr~anization o~ Le2al Metrolo2y 

(Bure-au International de Metrolo2ie Lt!&"'l', ~ i, 

Rue Tor2ot - ?5 009 PARIS, France) 

5. 

6. 

IOTE: The membe~ 

annual membership 

population. 

countries are !upposed to pay 

fee accordin& to the GDP or th,,. 

To consider, 

of bilateral 

examine and ne2otiate the possibility 

andior multilateral fundin~ a~ 

metrolo2y. Pos!:it•ie donor!:: Germany, SweQen, u~. 

Fran~e, Japan, SA. 

To presel"t 

Government 

as 

of 

!:con as possible ~he 

Malawi for furthe1· 

reql.!e!:t of 

UNOPilJNIDO 

assistance eccordin2 tc the Draft Prcjr.rt Gocument 

(not later than February 1991). 

Reco1M11endetions to the Malawi Bureeu of Stenderds 

1. To present the Draft Project Document 

Ministry of Trade, Industry end Tourism. 

to the 

2. To hev~ the construction plens for metroloay 

leboretory buildin& elaborated by architects under 

contract. 

3. To assian or to recruit a staff member to study 

accreditation scheme9, to be prepared for 

establishment of Accreditation Body within MB5 and 
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5. 

6. 

?. 

8. 

8 

implementation OT NCS in two staies es su&aested. 

A study tour abroad would be very useful. 

To start lookin& for possible candidates to be 

employed in the metrolo&y division. 

To continue the wide public and the 

industrial enterprises aware OT the importance of' 

standardization, testin& and metrolo&y throu&h 

series OT ·newspaper artjcles, radio transmissions 

and Trequent seminars end workshops. 

To look Tor possible donors of' financial aid, 

equipment items and international expertise. 

To follow-up the status of" the fulfillment of' 

Recommendations to the Government. 

To introduce 

laboratories 

&ood laboratory practices to MBS 

especially meticulous cleanliness, 

plastic material covers for all the equipment not 

bein& used and better oraanization of' laboratory 

work. 
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ACTIVITIES 

After bein& thorou2hly briefed ir. Vienna by the UNIDO 
backs toppin& officer, Dr Stephens, the Consultant 
arrived to Lilonewe on October 25, 199G. The briefin& 
at the UNDP office was made by the JPO, Mr Kohtamaki on 
October 26. The Consultant had the opportunity to 
study some technical policy documents in the Library of 
UNDP. Arrival to Blantyre on the same day in the 

evenin& hours. 

The mission at Malawi bureau of Standards started by 
initial discussion with Mr C W Gut~, Quality Assurance 
Mana2er, as the General Mana2er, Mr A 5 Khulumula was 
abroad. The views on the mission were e~chan5ed and 
initial information about MBS &iven. A Counterpart to 
the Consultant was assi&ned. As at present time there 
is no MBS staff member workin5 in the field of 
metrolo&y, Mr P I S Chili&o, Scientific Officer in the 
Materials Testin& Laboratory was chosen for the task. 
The tour throu&h the MBS laboratories was or2anized and 
the contents of the work plan discussed. The 
Consultant prepared the detailed work plan havin&it 

preliminary a2reed with Mr Guta and finally approved by 
the G M, Mr Khulumula. (See ANNEX II) 

The first part of the mission was aimed to &~t the 

comprehensive information on the valid le~islat1on 

concernin& MBS ad Wei2hts and Measures activities, tc 
study oreanization schemes of MBS and Assize 
department, to find out existine or possible lin~s with 
industrial, commercial or educational enterprises. At 

the same time, the Consultant tried to assess the 
attitude of the Government (in particular the Ministry 
of Trade, Industry end Tourism) towards problems of 
metroloaical activities. The attempts were mede to 
find out the covereae of MBS activiti~s in the 
Statement of Development Policies 198?-1996 or in some 
similar document. The previous UNDP, UNIDD end ARSO 
activities were elso studied with emphasis on 
achievement of outputs. 

The ne~t part of the mission was spent by technical 
visits to the total of 24 enterprises of industrial, 
educational end research character with purpose to be 
eble to assess the needs and possibilities of 
industrial metroloay in Melewi, to discover eny 
oraenizationel links or to be able to su&&P.qt some. 



10 

The ori1inal list of e~terprises was suggested by 
Mr Chiligo and amended according to the Cons~ltant's 

requests. The time planned originally for the visits 
had to be Lxtended due to occasional problems with 

transportation and the number and location o• the 

enterprises. It can be said that the information 

gathered during the visits presents a well designed 
cross cut through the economy of Malawi, having 
included smaller and higher organizatio~s, private and 
1overnmental sector etc. The findin1s of the mission 
can be therefore considered as characteristic for the 
whole economy of Malawi. Additional information was 

gained at 
of Afri~e 

the exhibition on occasion of Industrial Day 

The Consultant preparea the Questionnaire on 

calibrating facilities and needs, distributed duri~g 

visits. (See ANN~X IV) However, in spite af numerous 
interventions, only a few organizations cared to fill 
in the forms and to send them bac~ to MBS. The 
information on status of measuring equipment and needs 
and possibilities of its calibretion is then based on 
direct findings in thn 
could not be evaluated 
fields of measurements. 

respective organizations and 
quantitatively with regard to 

Another important source of 

information are 
Department upon 

the results of survey made by Assize 

request of MBS. Some 43 organizations 
were contacted. The information gathered was divided 
into groups according to the type of measurements and 
evaluated. The results - see ANNEX V. The 
organizations, however, do not represent the best 
choice of Malawi Industrial enterprises. Some 15 

Secondary S~hool-type or&anizetions are included and 
thPir measuring equipment, used only for educational 
purposes, is of secondary importance re1erding 
establishment of calibreticn facilities. 

About the mid of mission the meetin&s at the UNOP 
office end Min:stry of Trade, Industry and Tourism were 
evoked by the Consultant. The Deputy G M, Mr Gute also 
took part in the discussions. 

Upon request of G M, the Consultant elaborated the 

sketches of new laboratory buildin&, includini layout 
of laboratories office~ SD.i auxiliary premises, layo~t 

of leboretory furnitures end installations, 

requirements for the respective laboratories, sketches 
of basic laboratory furniture (benches, racks 

etc.) See ANNEX VI. Technical specification~ of the 
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physicol stondords ond the equipment were prepared. 

( S:?e ANNEX VII). 

A ,roposal for Establishment of National Cel ibrat ior. 

the: first stage Service in two stages was elaborated, 
using the existing facilities and 

legislation, the second stage providing 
country traceability and e~tended 

facilities after National Laboratory 

needing only 
in-the:-

celibretion 

of Metrology 

establishment. 

A one day seminar for participants from Commerce end 

Industry on basic concepts of metrology, with emphasis 

on relationship of metrology and quality control, 

importance of instruments calibretion 
measurements and practical examples was realizec. 

A round-table discussion with higher staff mpmo~rs of 

MISCOA was held on December 11, 1990. 

After debriefing at the UNOP office in Lilongwe, the 

Consultant left for Vienna on Sunday, 0Pcember 16, iggo 

ta be debriefed at UNIOO Headquarter~. 

A Draft Project Document according to the rules of 

UNDP/UNIOO (institution building) to establish National 
Laboratory of Metrology has been elaocretec by the 
Consultant. 

WT Avery (Limbe) 

The company hes, in fact monopoly in selling, repairing 

and for -calibrating balances, scales, weighing 

platforms, weighbridges, flow meters in Malawi. Tne 

weighin1 instruments, after installation or repair, ere 
for-calibrated. The official ect of assizing the 
instruments, including the seal is performed by the 
staff of Assize Department. In the case of flowmeters, 
the oil companies perform the celibretion. The petrol 

sellin& pumps are again officially assized by the 

Assize Department. The compeny started recently the 

installation of loadina cells, however, they do not 

perform any direct repair except their replacement. 
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From the company, this importent information on 
estimeted number of wei&hin& instruments in Malawi was 
received: 

Yei&hbrid2es (capacity 5 000-100 000 k&) 
- total number 

Steelyard P/Form Sceles 

Diel P/form 

Self Indicetin& Counter Sceles 

Electronic Counter Scales 
(includin£ Platform Scel~s) 

Sprin& Balances 

Counter Sceles 

TOTAL 

56 

5 000 

500 

10 000 

3 000 

6 000 

10 00.0 

34:c,Sf!§ 

No information on total number of laboretory balances 
wes eveilable. 

The company re&isters also 20 material testing 
machir.es. A request for calibration of wei&hbrid&e 
testin& unit ( trucf...) was expressed. 

Traceability: The wor~.ing standard wei&hts are 
calibrated (or verified) either by an international 
representbtive of AVERY ourin& his round-trip throu&h 
African countries, or by Assize Department. 

"alawi Electrical Calibration and Repair Centre (Zomba) 
The Centre is opera tin~ under Post Office 
Administration. It hes a very ambitious programme: 

1. ~o set up and maintain standards of all electrical 
paremeters thet require to be measured; 

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

3. To provide an initial calibration end/or evaluation 
service for ell new electrical/electronic test 
equipment purchased for Government uee. 

The equipment of the Centre is pr~morily desianed to 
help to calibrate the telecommunications equipment. The 
facilities for secondary stenderds work on electrical 
units ere not so well equipped. They enable to perform 
some DC calibrations (beeed on set1 of stenderd ce11a , 

AC calibrations (thermal transfer etenderd), frequency 
counters, capacitors, inductivity stenderds, resistors. 
However, the resistors ere not calibrated at present 
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beceuse of' leek 
measurements would 
rubidium standard. 

of silicon oil 
ne~d the cesium 

and frequency 
standerd end/or 

The Center has aood premises, labor~tories are 
temperature controlled (23 ~ 1 °). However, the air 
conditionin& of' the standards leboratory (20 ! 1 °) was 
durin& our visit out of' order. A valuable activity is 
repair ~ervice for customers. The repair workshop is 
well stocked by spare parts end repeir time is very 
short. Some administrative problems ere due to the 
fact, that the Centre is not in the direct line of 
interest of Post end Telecommunications. A possible 
meraer with MBS would be certainly welcome by the staff 
members. 

Traceability: All the equipment 
calibrated by British Calibration 
havin& standard cells to be sent 
however, not the best one and 
probably, in their serious damaae. 

is supposed to be 
Service. The idea of 

abroad by mail is, 
will result, most 

Electricity Supply Co••ission of Melewi (Chichiri) 
The laboratory performin& the calibration of ener2y 
meters is the pert of electricity producin& 
or2enization. Eneray meters ere excerpted from th~ 

Wei&hts end Measures Act in spite of fact, that they 
are used in the trade. The laboratory calibrates 
approximately 5000 eneray meters per year, either by 
direct comparison with a secondary standard (Landis and 
Gyr, Swiss) or by amps x time method. Time is then 
measured by a not calibrated stopw~tch. There ere two 
test benches, one for 16, another for 24 eneray meters. 
When received, the old ener&y meters ere dismantled, 
necessary perts replaced, completed end calibrated. 
When installed, ell screws are assured by shelec, 
covers provided by seals (seal pliers). 

Treceebility: Very inconsistent - secondary etenderd 
calibrated in Swiss, meesurina transformers end Ameters 
in South Africa, wettmeters in UK. Workin1 meters (AV­
maters, clip-on meters) in Zomba. A need of calibration 
Of dead Wei&ht pressure &auae W8S eMpreesed. 

Blentyre Weter Board (Chichiri) 
Tne laboratory is situated in the compound of Blentyre 
drinkina water reservoir. Non• of instruments used in 
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the leboretory work for 
ever been celibreted 
meters) . 

analysis of weter semples had 
(belences, thermomet~rs, pH-

From the view point of calibration ectivities, the 
leboretory is testin& or checkin& ~11 the new 
wetermeters end repeirin& and testin& the old ones. 
ThP. totel number of checked wetermeters is 120C per 
yeer. Similerly to eneray meters, weter meters ere 
excer?ted from the Ueiahts end Measures Act. Another 
pert of Ueter Boerd activity is ennuel production of 
some 1?00 weter buckets used et ?2 water sellina 
points. 

There is nc celibr~tion performed - a direct ronflict 
with Uei&hts and ~easures Act. 

Treceebility: Nil. There are many other measurin& 
devices, ell of them used without any calibration. 
(Balances, scales, pressure aauaes, measurin& tanks). 

The Polytechnic (Blantyre) 
The Polytechnic is part of the University of Malawi. It 
hes three faculties: enaineerina (mechanical I 

electricel, civil); commercial end applied studies. The 
Consultant found thet this is the only institution in 
Melewi, where you can find the word metroloay. There 
is a metroloaical laboratory Jt the faculty of 
mechanical enaineerina. The laboratory is 
satisfactorily equipped by sets of slip aauaes, profile 
projector, 3 vertical comparators, smell (30 cm) 
universe! lenath machine, a Talysurf 10-rouahnes~ 

meesurina instrument, deadweiaht pressure &"uae, sets 
of micrometers, calipers, dial indicators. For civil 
enaineerina, there is equipment for testina of 
concrete, •oils, tiles end bricks. The equipment was 
in no excellent condition, showina marks of corrosion, 
slip aeuae• without conservation layer of veseline. 

Traceability: Nil. 
meesurina 
barometers 
celibretion. 

equipment 
cen be 

In the other departments, usual 
es 

found, 
belences, 
ell for 

thermometers, 
them without 

The interest of providina services for customers 
outside wes expressed, especially in the field or non­
destructive testin1. 
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Meteorolo&icel Oepert•ent (Chileka Airport) 

This is one of 25 main meteorolo&ical station5, there 
are 20 additional ones. In the past so~e atte~r-t~ were 
marl£- to equip th~ laboratory f'or caiibrati~" o-"' 
meieo~clo&ical equipment. There ~re suita~ie 

Hy&rometer Testin& Chamber (Theodor Friedrichs), 
thermobath for testin2 of thermometers (SIAP) and 

Pressure (barometer} Te'.'>t in& Chamber ( Theocfor 

Friedrichs} . 

Traceebility: Nil. None of workin& sta~~~r~~ used 

(thermometers, barometers, hy&rometers)has any f'orm o+ 
calibration. Laboratory is equipped also for testin& 
of' electrical/electronical measurin& instruments, they 
have Multimeters, Oscilloscope, A~ eenerator, ~MiAM 

Siena! &enerat~·!, Flectronic time counter, Inslll.,tion 
Tester, Transistor Tester. All these instruments are 

reeularly sent to Electrical Calibretion Centre in 

Zomba. Expressed interest in havin& all th~ eq~ipment 

calibrated. Pointe1 out that many schools and other 
enterprises ask them to perform calibration. 

Air "alawi (Blantyre) 
The information is based 
ARSO metroloeist ( 7989). 

on findin&s of ~r 
In spite of f'act 

Ma,..yala, 

that the 
concept of calibration is at Air Malawi very -:l~eirly 

understood, the 

calibration. 

laboratories are 

company hi':ls no r·eliable f'aciliti£s for 

Capabilities of their service 

very limited and they can only perform 

~on-critical calibration and measurement tas~s. 

Treceability: Non consistent. Some in5truments sent 

for calibration to Europe, Zimbabwe, Kenya, etc., 
electrical/electronical instruments are calibrated in 
Zomba. The idea of developin& comprehensive 
calibration end measurement facilities within Malawi 
Bureau of Standards is very welcome. 

Cerl•ber& Melewi Brewery (Blantyre) 

Most probably the best oraenized enterprise in Melewi. 

There is well established Quality Control system, 

stertina from checkina/testina the incomin1 rew 
materials, throuah in-process control up to final 

product control. An intearal rert of the ~y~t~m is 
metroloay. For ell the meesuri11 equipment used, the 
calibration facilities ere provided end calibration 
performed es e rule in 3 months interval. About every 

calibration the records ftre kept end calibrated 

instruments ere labelled eccordinaly. Mein fields of 



4.1.9 

16 

deedwei&ht pressure tester - which, however is not 
calibreted). thermometers (renae -20 °C + 500 °C). 
hydrometers, dew-point meters, scales1 o~y2en meters end 
other specialized measurin& equipment. 

Ourina the visit, the problem of special devices 
c~libretion were discussed. The question cri' non­
destruction testina has been raised. Possibility of 
usin& the equipment of Polytechnic wa suaaested. 

Traceability: Questionable. 

SUCO"A (Nchelo) 
The Suaar Corporation of Malewi has a plant situated 
amon2 bi& sueer cane plentationsin Nchalo, some 90 km 
from Blantyre. Similar to Carlsber2, the importance of 
havin& measurin& equipment calibrated is clearly 
understooc. The instruments used in laboratories are 
checked thorouahly by experts comina from South A~rica 
once a year. (Analytical balances, refractometers, pH­
meters, chromatoarephy etc.). Measurin& equipment in 
production is checked (or calibrated) either by outside 
contractors as W T Avery for balances, scales, 
platforms, ~ei&hbridaes or for electrical instruments 
in Zomba. Some of instruments are checked in the 
factory: e.e. about 500 pressure 1au2es eaainst 
deedweieht pressure aauee which eaein is not 
calibrated, thermometers aaainst mercury-in-a less 
thermometer without calibration. Two meteoroloaical 
stations ere under supervision of Meteoroloaicel 
Department. The plant hes also a mechanical workshop 
with typical enaineerin& instruments es micrometers 
calipers, verniers, teprs. All ~f them are without 
calibration. 

Treceability: Questionable. The idea of establishment 
the Calibration Centre in MBS was welcome es it would 
save costs of havina the instruments calibrated by 
foreian experts or sendin& them abroad for calibration 
es it i• •ometime with leboratory equipment. 

4.1.10 Mobil Oil (Blantyre) 
The facilities of this petroleum products sellin& 
company ere similar to the rest of oil comr~nies in 
Melewi. Tne laboratory equipment (thermometers, 
hydrometers) is used without calibration. Stora1e 
tanks were ori&inally installed by eKperts from South 
A~rice, each of them nas an own celibretion chert 
Measurements ere done by dippina measurina tepe into 
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tank. Tepes - mostly 15 m ere not calibrated. Tanks 
on vehicles ere mostly calibrated by the producer, each 
is provided by e dip~tick and a calibration chart The 
flowmeter~ on the vehicl~s are not used. 

Traceebility: Nil. The special cese ere pump 
flowmeters, ser~iced 

by Assize O~pertment. 

by the company staff and assized 
Similar it is with volume 

measures. 

4.,.1, Plu•bin& end En&ineerin& Works {Chichiri) 
The company produces road 
truck bodies, low loaders, 
practically mo~opoly in 

end farm trailers, bus and 
steel structures end has 

Malawi on vehir;le tan!l.s 
production. Concept of calibration is not ~~11 

understood, however, the company performs activities on 
completed productr. (ta~~s) which have character of 
calibration. Tanks are produced accordin& to drawines 
consulted with Polytechnic. To assure uniformity, 
templ~tes are u~ed Tor oval tarks. Polytechnic 
cooperate~ els~ by computations of dipstick end 
calibration chart for every tank. The thorou&h check 
is made usin& the water flow meter calibrated by Water 
Board. Similar procedure is used hy circular tanks. 
The tenks ere not fitted by flow meters. Company is 
sufficiently equipped by measurin& instruments for 
eneineerin& purposes (tape measures, mi~rometers, 

c a 1 i p e r -; , d i a 1 i n d i c a t o r s , v e r n i e r <: , p r e ~ s u r P. & a u & I? -s ) , 

but all of them are used without eny attempt of 
calibration. 

Traceability: Nil 

4.1.,2 Petroleu• Services Co•pany (Limbe) 
The production proaremme is similer to the P E W, with 
emphesis on storeee tenks. Similer is elso the 
~ttitude to celibretion - it is nealected. ThP. tanks 
completed ere provided by dipstick end computerized 
calibration cart, but there is no ettempt to check upon 
the reliebility as it is with previous compeny. 

Treceebility: Nil 

4.1.13 General Tin••ith• (Blantyre) 
In additi~n to a normal "tinsmith's" 
oraenization produces volume measures 
other dimensions accord in& to 

production, the 
(0,5-1-S 1) or 

the customer's 
specification. As these ere used in trade, ell of thel'I 
ere as5ized end stamped by Assize Department before 
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bein& sold. The 
ere else essized 

work in& stenderds ir• the product ion 
by AO. The compeny expressed en 

interest in celibretion of' measurin& tapes, 
micrometers. calipers, verniers. 

Treceebility: To Assize Oepertment. 

4.1.14 David Uhiteheed end Sons (Blentyre) 
A well or1anized textile production ~ectory. with 
clearly understood concept o~ celibretion. They 
celibrete the len&th meesurin& device (meesurina the 
Tebrics produced) every mornin& by own "standard" 
cloth. Complei~ed ebout limited calibretion Tecilities 
in Melewi Askin& for celibretion of micrometers, 
calliper~. tacho~eters, pressure 1au1es, force, 
flowmete~~. pH-meters. techometers en starch-content 
meesurin& equipment. The Consultant &dvP the 
information ebout the possibility o~ havi~& their 
electrical equip~ent calibreted in Zomba. 

The ~&!2hts end belences ere maintained by very end if 
necess~ry assi7ed by AD, therefore there is some 
traceability. 

4.1.15 Portland Ce•ent (Blantyre) 
The plant is practically only a packa&in& facility for 
current produced in a 
Laboratory equipment is not 

factory at 
calibrated. 

Chan&diume. 
Seei<.s are 

served by Avery end assized every 6 months by AO.There 
are problPms with semi-suitable packa&in& system. 

The main factory hes more 
(pressure 1au1es, thermometers, 
without any calibration. 

meesurin& instruments 
electric a 1 meters) but 

Treceebility of ••ss •eesure-.nts: Assize 01~pertment 

4.1.16 Industriel Geses (Chichiri) 
This industrial 1ases producin& plant wa~ constructed 
by experts from South Africa. All the tanks used for 
storaae of liquid aeses have oriainal (SA) 
calibrdtion. Pressure aeuaes used up to 200 ka cm- 2 ere 
checked eaeinst deedweiaht pressure aauae (es usual 
without any calibration). All other measurin& 
instruments (thermometers, hydrometers, meesurina 
tapes, micrometers, calipers) ere "believed" to be 
correct when bouaht. Furthermore, the hydrom•ters use 
- • 1111vPnti111,el Tweddle scale. they ere not metric. 

T •·eceebi 1 :l ty: Ni 1. 
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4.1.17 Grein end "illin& Co.11peny (limbe) 
The usual pattern of meesurin& instruments - laboratory 
end production. Uei&hin& equipment in production is 
serviced end adjusted by Avery. There is an amtitious 
head of leboretory, tryi~& to cMec~ or calibr~te Mis 

analytical balances end thermometers, fi&htin& the 
problems of calibration of special equipment as 
Ferimometer or Colorimeter. He expressed some doubts 
about the eccu~acy of tests performed at MBS on samples 
submitted by Grain and Hillin&. showin& very low 
reproducibility. 

Traceability: Ni~. 
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4.1.18 Survey Oepertment ( Blentyre) 
The Department is authorized by Land Survey Act to 
perform celibretion of meesurin& tapes. The methn~ and 
facility used (~n Open air baseJi~e, On!y Pn~ divic~Gn~ 
are checked , on l y 1 0 0 "' t ape s a re ca l i b ' ~ t ~ .:; } 11 0 ,.... c· t 
ensure enou&h reliability. They are, however, claimin& 
thet even after establishment OT meesurin& tapes 
calibration ~aciiity at HBS, they will have to approve 
the calibration. The problems OT Electronic Oistar.ce 
Meters ca!i~r~tion were mentioned - the baseline is 
built with help of Kenya for this purpose. The 
possibility of checkin& the frequPncy o~ EOM'~ in M0S 
or in Zo~ba was discussea. The rest of survey 
equipment (e.a. therodolites) is edjusted by enaineers 
from Kenya Survey Centre. 

Traceability: Questionable - Kenye? 

4.1.19 Geoloaical Survey Oepert•ent (Zomba) 
The Dep~rtment h~s no own calibretion facilities. In 
the laboratory, there is typical laboratory equipment 
(thermometers, balances and an~lytical 

instrumentation) Field instruments are mostly 
aravimeters. The need of calibration of thermometers, 
pressure aeuaes, ~nd belences wes not well understood, 
the celibration of Gas Chrom~toareph s, Atomic 
Absorption Spectrophotometers and aravimeters was 
requested. 

Treceebility: Ni I . 

4.1.20 Aaricultural Research Stetion (Bvumbwe) 
This nice 
fields eno 
There ere 

compound is 
plantations, 
three main 

Chemistry Physics, Soil 

situated emidst of experimPntal 
some 25 km from Blantyre. 
units (leboretories) - S9il 

end Anelyticel. At the first 
alence, the leboretories ere ret~er well ~quipped for 
enelyticel purposes (flame photometers, UV spectro­
photometers, atomic Absorpotion Spectrophotometer, pH­
meters etc.) The closer inspection, however, ehows 
thet many instruments ere out of order, without 
possibility of calibration, steff not beina on-the-job 
trained. It is e pity, thet such e nice centre, with 
eome aood results in the pest hes so deteriorated. It 
could be helped, perhaps, if some expert~ ere brouaht 
to the centre, to perform on-the-job trainin& of the 
staff end the repair end calibration of instruments is 
assured. For industriel metroloay, the celibretion of 
onelytical belence• ( 20 pcs), thermometers ( 26), 
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pressure aauaes, measurin& cylinders end flasks, pH­
meters could be interestina. 

Traceability. Nil. 

4.1.21 University o~ Malawi - Chancellor Colleae (Zomba) 
There ere several departments involved with measurement 
activities (Department of Physics, Department of 
Metrolo&y, Department of chemistry etc.). There is no 
similer leboratory es in Polytechnic. The education 
process includes information for students on the role 
of celibretion in enhencin& the validity of even the 
basic measurement results. The special emphesis is 
aiven to the c~libration of balances end wei&ht s~ts. 

The ran2e of instruments comprise thermometers, 
aneroids, thermometers, en2ineerin& 
(lenath, an2le, flatness, roundness), 
balances end wei2hts, pressure aauaes, 
~ydrometers end over 300 different 
electronic meesurin& instruments. 

Traceability: . . . . • 1 .l • 

instruments 
hy&rometers, 
photometers, 
electrical/ 

4.1.22 Molewi Iron end Steel Corporation (MISCOR) (BlantyrP) 
The oraenizetion is a foundry producin& lerae variEty 
of products upon request of consumers. With exception 
of contraction rules and one wei&hin& platform, no 
meesurin& instruments ere ~sed. It is surprisin& 
especially in pattern mekina. A aenerous expandin& 
proaremme hes been prepared with help of UNIDO. The 
production meneaer is well aware that without reliable 
measurements, the quality of production is doubtful. 
Recent claims of scrap products (e.a. brake drums) 
confirm the importance of temperature measurements 
durin& heet treatment. With reaord to MBS, the 
corporation is interested in aettin& the MBS 
certification mork end will stey in contact. 

4.1.23 Preci•ion Tool end Enaineerina (Blantyre) 
Th• proaremme of production if Judaed by the name of 
the company should be covered by extensive enaineerin& 
meesurina equipment of oppropriete occurecy. However, 
the epproech is typical: the instruments used ore 
without ony celibretion end their reedinas "believed" 
to be correct ones. After recoanizina the needs of 
colibretion, the company could contribute to demands on 
lenath end enaineerina colibretion leboretory 
(micrometers, calipers, vernics, force, hardnps~). 
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Depert•ent Uei&hbridaes Inspectors 

The reason for contactin& this authority was to find 
out the links between Road Traffic departme~t. Assize 
Department and perhaps Avery. HOw~v~r, the 
wei&hbridaes Inspectors in the Department are non­
existent. They were supposed to aive edvice as to 
buyin&, installin& end puttin& into operation the 
wei&hbridaes. For the time bein&, their activity is 
covered by W T Avery employees. 

4.1.25 UNDP O~~ice (Lilonawe) 
The visit to the UNDP of~f=e was motivated by the need 
to ~now its standpoint reaardina previous, present and 
possible future aid to MBS. As the UNDP Resident 
Representative was preparina fur her final departure 
from Malawi, the missior was received by Mr Debebe 
Worku, Deputy Resident Representative. After 
explanation of the situation by the Consultant end by 

the Deputy General Manaaer, Mr Guta, Mr Worku stressed 
out, that the UNDP funds were overspent and there is no 
possibility to aet another aid in the next future. Even 
in the case 
UNOP will 

there were some 
stronaly object 

equipment. He su11ested to 
of bilateral or 
Furthermore he 

funds, he explained, the 
to spend them buyin& 

explore the possibilities 
multilateral donation. 

the maj~ Tield of UNDP 

activities is 

explained that 
concerned with providin& know-how 

expertise. This kind of help - sendin& experts for on­
the-job treinin& end similer purposes will be provided 
by the UNDP also in future. The Consultant su11ested 
the elaboration of the Project Document. Mr Worku 
stated that such a document will be considered only if 
preserted e~ en official request of the Government for 
the UNDP aid. He pointed out that some similar 
requests were already presented end it would be useful 
but difficult to heve the Celibretion Centre included 
into the fifth country cycles. The Ministry of Trede, 
Induetry end Tocrism ehould present the Project es soon 
es possible, not later then February 1991, if it hes to 
be considered. 

2.1.26 Ministry of Trede, Industry ed Touris• (Lilonawe) 
The mission was received by the Principal Secretary to 
the Ministry, Mr T I M Verete. The Consultant 
explained main problems of industrial metroloay in 
Melewi, streesin& out the close relationship of 
standardization, quality control/testina/c~rtification 

end metroloay. The need of issuin& a new, modern Lew 
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or Metroloay wes expressed. The edventeaes of MBS and 
AD meraer were explained. The necessity to provide 
funds for the laboratory premises end equipment wes 
pointed out. The Frincipel Secretary being ~s~e~ about 
the stendpcint of aovernment to the feet, that there 

ere no calibration facilities et MBS - which is in 
direct conflict with MBS Act - said that not all the 
paraarephs of the Act were supposed ~~ be implemented 
immediately. The MBS is a youna oraanization and it 
needs time to arow. The suaaested meraer would may-be 
endenaer the arowth of MBS end shift the qravity centre 
to AO. The request& for funds ere presented to the 
Ministry from many enterprises. The Consulta~t should 
ma~e the propa&al and it will be studied. If the 
reasons ~re acceptable,the Ministry will consider th~ 
possibility of allncatin& some funds or will approach 
the UNDP offi~e for help. The Principal Se~retary 

ac~nowled&ed the contribution of the Consultant to the 
development of Malawi I~dustry. 

4.2 The Malawi Bureau of Standards 
A developin& nation that wishes to increase and improve 
its industrial capacity soon finds that measurement, 
standardization end quality control ere essential 
elements of its development proaremn1e. 

All anvernments have found it to be in the public 
interest to establish institutions to provide services 
to industry, and in some cases, to re2ui~te industry, 
to assure that hi&h quality products are produced for 
both domestic end international tr~de. Examination of 
such institutions around the world reveals, that each 

country oraenizes itself differently essianin& various 
responsibilities to different institutions in both 
public end privete sector, dependin& upon its own 
traditions end aovernmentel philosophy. 

So, followin& the rapid arowth of industry in Malawi 
since independence, it wes decided to establish the 
Malawi Bureau of Stenderds (MBS). Hevina objectives of 
the Bureau clearly defined in the Malawi Bureau of 
Standards Act (Cep.51.02) passed on L--cember 22, 19?2, 
the Bureau was officially opened on Oecember 6, 19?4. 
The activities of MBS were suppos~d to cover 

stenderdizetion, testin& erd calibration of precision 
instruments, examination en~ testina of commodities, 
control of the use of st~nderdizetion merk5. For the 

field of metroloay, the Se~tion 4 (Object~ nf the MBS), 

pereareph d, hes to be quoted: 



j 

4.2.1 

4.2.2 

4.2.3 

24 

"d. to make errenaements or provide facilities for the 
testina and calibration of precision instruments, 
2auaes and scientific apparatus, for the 
determination of their dearee of accurdcy by 

comparison with standards, approved by the 
Minister on the recommendation of the Board, and 
for the issue of certificates in reaard thereto;" 

Uith reaard to this stipulation, no outputs up to now 
were achieved which could be considered es fulfillment 
of the pereareph. There are no staff members assianed 
for activities related to metroloay. 

Steff and Oraanizetion 
At present there are 58 permanent, 10 temporary staff 
members, out of which 19 ere workina in laboratories, 6 

in Quality Assurance Department, 9 in Documentation and 
Information Services, 5 in Standards DEpartment. 
Administration Department has 1? employees. List of 
staff - see ANNEX VIII. 

The oraenizetion chart see ANNEX IX. It is, however, 
necessary to point out, that the "ETROLOGY DEPARTMENT 
is only e proposal, no such oreanizationel unit in fact 
exists. 

Finance 
The composition of MBS Income and Expenditure for the 
last 3 years is in ANNEX XII. The intensive arowth of 
Testina Fees end Merk Fees is respectable. 

PAE"ISES ANO EQUIP"ENT 
The compound of MBS comprise et present three 
buildinas. the fourth beina constructed under South 
African end French aid. The total value of the 
property is MK 2 302 889. From that: 

Equipment received es UNIOO/UNDP eid 

Buildinas end other fixed assets 

Expendable equipment end meteriels 

SA end French Project 

MK 646 300 

MK 1 213 889 

MK 

MK 

59 889 

382 811 

IOTE: Th~ HBS alr~ady r~9u~st~d th~ funds for th~ 

•~froloty buildinl total HK 633 000, and ~9uip•~nt for 
industrial •~lroloty worth total HK 775 000. Th's~ 

r#9u••I• viii hau~ to b' adjusl#d accordint to lh' 
proj,ct docu••nt, ii approu,d. 
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Prior or on-aoin& Assistance 
The &overnment OT Malawi requested UNIOO to assist in 
assessin& the situation and needs of standerdizetion 
and related activities in 1980 ad UNIOO assigned t~e 
first Consultant under AP/ML~/80/003/A in 1981 _ His 
work resulted in the project OP/MLU/85/005: 
Stren&thenin& of the Malawi 6ureau of Standards. Under 
this project the total OT 10 Consultants were fielded 
end some equipment provided. Two study tours end 10 
fellowships were realized. The project has been 
practically closed with allocated budaet spent. 
However, concernin& metrolo&y, _no output has been 
achieved until now. The most surprisin& is therefore 
the eveluetion of the respective outputs in the PPfA 
document as "satisfactorily". The outputs ~ere 

supposed to be: 

2., Functional metrolo&y laboratory capa~le of 

2.2 

proceeding metrolo&y services and supervision of 
quality control and testin& activities within the 
MBS. 

A qualified end trained 
techniques end theory 
laboratory efficiently. 

specialist in metrolo&y 
capable of running the 

2.3 Set of operational ~rocedures (leaal documents) on 
providin& metrolo&y supervision. 

2.4 A functionina trainin& unit capable of or&~nizina 
and providin& treinina in standardization, quality 
control, certification end metrolo&Y-

Activities for output 2 were suaaested as follows: 

2.1 Procurement, delivery, instelletion enj puttin& 
into operetion specialized meesurina instruments 
for the metrolo1y leboretory end ensure its proper 
maintenance end spere perts supply durina the life 
of the project. 

2.2 Employment of one edditlonel netionel steff. 
Provision of specielized fellowship treinin& end 
on-the-job treinin& by internetionel experts on 
basic espects of metrolo&icel services end 
supervisio~ ectivities of the netional body in 
metroloay. 
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2.3 Oreftin& of technicel workin& instructions, time 
schedules for periodic equipment maintenance end 
le&el documents to ensure effective runnin& of the 
laboratory. 

For Outp..it 5 

5.2 Fellowship treinin& of 1 specialist in procedures 
end methods of treinin& in standardization, 
quality control, certification end metroloay. 

The consultent did not find any indication of et least 
minimel activities to achieve these outputs end cen 
evaluate it only a~ "untouched", with exception of one 
study tour for Principal Assizer (3 months in Sweden), 
and the mission OT the Consultant himselT. 

As already mentioned, within MBS there is a parallel 
project under implementation, funded by South Africa 
and France: The establishment of a documentation and 

information system. 

In Aueust 1989 en expert of AASO, Mr J 0 Manyala 
visited Malawi under project OP/RAF/0?/056 "Development 
of Metroloay Activities in the African Aeaion". 

MBS Leborotories 
As mentioned, 
was realized. 
equipped (e.a. 

e tour throuah MBS testin& laboratories 
Some cf laboratories ere relatively well 
analytical chemistry, textiles), other 

not so well - microbioloay, paper, paints, mechanical, 
buildin& materials. Surprisin& is that in the rather 
larae chemical laboratory there is cnly one analytical 
balance end it is in a very bad shape, dusty, not 
covered, with traces of corrosion. There is no 
celibretion fecility whetsoever end no instrument hes a 
eelf-celibretion provision. The result is very poor 
reproducibility and illusory eccurecy of test results. 
Some customerff claimed low reliability of MSS tests 
(see 4.1.1?). 

In spite of feet that 19 employees ere eesianed to 
leboretory work, the leboretorie• do not meke en 
impression of busy ectivity. 

Eveluetion of MBS Activitie• 
Since 19?4, when the MBS wes opened, a constant arowth 
of activities can be seen. The number of employees, es 
well as number of tests in e comperison with 1981 is 
more then double, end arowina constently. For 1990 the 
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number of 3540 semples to be tested could be estimated. 
There ere 85 epproved Netionel Stenderds eleboreted in 
34 technicel committees end number of dreft standards. 
In 1989. 3? permits for production end 54 certificates 
were issued. Total of 699 factory inspecti~ns were 
realized. 

However. there ere some hemperin& fectors hevin& bed 
influence on over ell performance of MBS. The 
Consultant is of opinion, thet there is insufficient 
ewereness of importance of stenderdizetion. quality 
control end releted ectivities in the Ministry of 
Trede, Industry end Tourism. Th~ evidence is emona 
others the leek of its thorou&h treatment in the 
chapter on Commerce end Industry in the Statement of 
Development Policies ( 198? - 1996). The neeli&ence of 
metroloey, treceebility, calibration, accuracy of 
meesurements - so typical for Melewi - is the reeson 
why, even in MBS, no celibretion facility is available. 
The loaicel result is low reliability of measurements 
end test results. Therefore, the earliest possible 
introduction of metrolo&y end calibration is of utmost 
importance. The meneeement of MBS is struaalin& to 
stert metroloaicel activities. but the barriers of 
disinterest by perty concerned (Ministry) ere too hiah. 

The "Public relations" activities of the MBS should be 
improved. The aood "advertisement", articles. radio 
transmissions, frequent seminars end workshops could 
help to extend the number of tests. 

The MBS end AD heve no information on international 
activities in metroloay, they ere not member$ of OIML 
or BIPM. This provides for en information barrier end 
contributes to leek of knowledae end interest in 
metroloay. 

As to steff, there ere some fluctuetion tendencies, 
cherecteristic for this type of oraenizet!on. The MBS 
meneaement i• implementina the proaremme to stebilize 
the stnff. 

•.3 The Assize Depert11tent 
Assize Oepertment. established in 1956 is responsible 
for implementation of Weiahts end Measures Act, 
(Cep 48:04) issued on Jenuery 1, 1960. This Act i~ 
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"to provide for the uniformity of meesures of wei&ht, 
lenath, cepecity, eree end volume, the essizin& end 
re-essizin& of wei&hin& or meesurin& instruments, 
wei&hts and measures, better protection of the public 
in reletion to the sake of articles end other 
trensections by wei&ht or meesure end for other 
metters incidental theretn: 

In order to implement the Act, nine subsidiery 
reaulations were issued to the precticel and finenciel 
pert of essize ectivities. It is interestin& thet 
tnere is no remark in the Act ebout Assize Department 
itself. Accordin& to PART II, ert 10. - the Minister 
mey eppoint 
end issue 

any person 
to him 

as en assizer or an inspector 
an assizer's certificate. The 

candidates are examined by 
established by the Minister. 

the Assize Boerd, 

The amount of work 
respecteble: 

performed by AO yearly is 

The collected fees - epproximately MK 50 000, per year 
are channelled into Government Treasury, on the other 
side the Government covers all the AO expensP~. 

Stef'f 
At present, there are 42 employees in AO. Apart from 
Chief Assizer who is the Heed of the AO end Principal 
Assizer, there ere 23 technical employees, ? in 
administration end 10 auxiliary staff. The Assize 
Department hes 
Blaniyre, Mzuzu) 
Draenizetion Chert 

three 
with 

see 

branch offices (Lilonawe, 
Heed Office in Lilonawe. The 
ANNEX X. 

The total amount of staff emoluments ed benefits 
represent MK 1?2 396, yearly. 
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seid, the activities of AO 
the Government. In addition 

ere 
to 

f'ully 
staf'f' 

expenses, there ere rentel costs for office in Lilon1we 
HK 12 000, in Mzuzu HK 6 OOG, end electricit) and water 
MK 5 100, yeerly. 

Pre•ises end Equip•ent 
The AO ow~s the leboretory buildina ir Blantyre end e 
residentiel house i'l Hzuzu 

worth tote! of P1K 314 599 

Equipment end cars MK 360 000 

The total velue of' pro;:-erty HK 6 '74 s.i:s 

The 1 i 'St of equipment see A~NEX xr 

Prior or On-&oin& Assistance 
There was no direct involvement ~.; AQ wit .... :., the 
UNDP/UNIDO projert ~ctivitie~. However, with ~ mereer 
of' MBS end AC •~re~e~n. the study t~ur (3 months in 
Sweden) in Industrial Metrolo&y for Principal Assizer 
~~ M~andawire was realized in 1990. 

Blantyre Office of Assize Division 
The AO office is in the seperete buildin& i~ Blantyre -
Chichiri, the main laboratory 20 m2 is air conditioned. 
It is used for assizin& of wei&ht~ and cloth meters. 
The equipment is rather old, although ~ept in a aood 
o~der. In other leboretorie~ the balance~ and scales 
are assized. The attempt to develop the installation 
for assizin& of capacity measures faile~. In a 
separate buildin& a prover tank (capacity 200 1) for 
testin& of tanks, bulkfloWIR~ters and portable flow 
meters is instell~d. The ieboratory does not heve e 
national 1 k& standard. The set of wei&hts representin& 
a primary standard was celibreted some 22 years eao in 
UK. The belences do not allow the work of the hi&h•r 
precision. The essi%ina of wei&hbridaes i• ~ade in 
cooperation with Y T Avery. however, the totel mess of 
wei&ht• (20 k& eech) eveileble i• only 6000 ka. The 
calibration of bi11er wei&hbridaes (up to 100 tones) is 
very doubtful. Yith re1erd to the number of 
wei&hbrid&es in Malawi a purchase of celibratina truck 
should be considered. 
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Treceebility: Accordin& to Yei&hts end Measures Act. 
the primary stenderds ere supposed to be euthenticeted 
every 25 years un UK (which is not acceptable). local 
stenderds every 5 years end workin& standards e~ery 

yeer. The best solution would then be to equip the 
le~oratory in MBS with primary stenderds end essure the 
traceability f'or ell the measurin& equipment in melewi. 

Evaluation of" Assize Department Activities 
As seen f'rom number of' assized instruments, the AD is 
do in& e aood job. However, the reliability of' work 
with reaerd to overeaed equipment end old 
euthenticetion is not the best. An acute leek of' stef'-f 
is f'urther hindrance to the amount end quality of' their 
work. The problem is elso the education end tr~inina 
of' stef'f not ell epplicents ere eble to pe~s 

complicated e~aminetions to become a~ assizer. 
cese. the present staff of AO would be the best 
f'or the new established metroloaicel leboretory. 

Ir. any 
nucleus 
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S. LEGISLATION 

5.1 The "alawi Bureau of Standards Act 
On December 22 19?2, thP M~l~wi Bureau of Stend~rds Act 
(Cap 51:02) was issued, "to establish the Melawi 6ureau 
of Stendards end the Malawi Standards Board, to provinP 
for the incorporation of the Malawi Standards Boerd as 

e body corporate; to vest the manaaemel"t and control o-i­
the Melewi Bureau o~ Stendards in the Melewi Standards 
Boerd; to promote stenderdizetion of commodities end OT 
the ~anufecture, production, processin& or treatment 
thereof; end Turther to provide !or matters incidentQl 
to, or connected with, the TOr&oin&." 

Pa!'t :r -- Preliminary (de~initio~ o~ terms u~~~) 

Part II: Malawi Rureau of" Stand,,rdc;; 

Part III Tt'le Malawi 
l="unct i·:·n'$ 1 et-:; 

Part !V: 

r:: ,J :"' ~ \1 : 0 f" ,- • - - - ,, 

p~!"~ !V: 

- ... - . r- - .; ,. ~ t- -·------
-.. 

"to make erran1ements or provide facilities for the 
testin& end calibration of precision instruments, 
aeuaes end scientific epperetus, for the 
determination of their dearee of accuracy by 
comparison with standards, approved by the Minister 
on the r~commend~tion or the Bo~rd, end for the issue 
of certificates in reaerd thereto." 

5.2 The U.i1hts end M•••ures Act 
On Jenuery 1, 1960 the ~ei&hts end Meesures Act (Cep. 
48:04) wes issued "to provide for the uniformity of 
•eesuree of weiaht, lenath, cepecity, eree end volume, 
the essize end re-eesi%ina of wei&hina or meesurina 
instruments, weiahts end meesure~. better protectior. of 
the public in reletion to the sake of articles end 
other transections by wei&ht or measure end fer other 
matters incidental thereto." 
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The Act contains followin& parts: 

Preliminary - def'inition of' terms used 

Part I: Standard Uei&hts and Measures; 

Part II: Administration; 

Pert III: Assizin& o-f Instruments, Uei&hts and 
Measures; 

Part IV: Sale of' Articles end use of' Instruments, 
Ueiahts end Meesures 

Part V: General ( 0-ff'ences etc. J 

The most important clausP f'or the "'~trolo~y 

activities is the cl~~se in t""e Part I";!. . ,. 
' ... 

"Sut ject tc 

mecsure us~d 
this Act, every instrumer.t, ~~i&~t nnd 

in t rad e sh a I I b t: ass i z rd or !" .- - a~~ i :· f> .~ 

in ~ccordcnce ~ith this Act. 

The subsidiar-y le&isletion to this Act is: 

UP.i&ht~ and "e~sures (Assize) Reeulations 
It is rethe!"' precise re£uletion specif'yin& tt•P testin& 
of' Uei&hin& Instruments (Pert II), Uei&"ts (Part III), 
Measures (Pert IV), Meesurin& Instruments (Pert V). In 
the Part I, thP.re ere e•emptions f'rom the Act and 
technical specif'ications f'or stamps, scales, rejections 
marks, et~. The tables showini limits of error and 
sensitiveness ere else provided. A very important is 
clause 3 (Part I) - e•emptions f'rom the Act, where we 
f'ind: 
a) electricity meters; 
b) aes meters; 
c) te•i meters; 
d) water meters; 
e) wei&hin& instruments known es personal weiahts; 
f') Measures used f'or the measurement of beer; 
&) "Oheus" counter steelyards. 

The reasons why 
exempted ere most 
Department have 

especially fir•t four 
probably technicel-ones. 
not hed the necessery 

equipment. However, these instruments 
definitely assized by en official authority. 

Other reauletions 

items are 
The Assize 
technical 

should be 

From the rest of ? reaulations the most important is 
Weiahts end Measures (Standards) Reauletion. Accordina 
to these reauletions e st6nderd is to be euthenticeted 
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by the Netionel Physical Leboretory, U K, a local 
stenderd by the certificate issued by en essizer, 
similar e workin& stenderd. The limits of errors ere 
also steted. 

The periods of euthenticetion ere 25 yeers for Melewi 
Standards, 5 yeers for locel stenderds end mostly 1 

yeer for workin& stenderds. Especially the 25 yeers 
period of euthenticetion OT "elewi Stenderds is not 
eccepteble. 

C01Mtents on L•aisletion 
The velid le1isletion is outdete1 end does not 

of industry end commerce on correspond with the needs 
one side and KBS end AO on the other side. If the 
metrolo&ical activities ere to bP._started end the work 
of' AO uparaded. it is ir:evi tab le to issue the new. modern Law 

on Metrolo&Y· The celibretion activities in Malawi 
will not be ~mproved without such e law. Yith 1ood 
or1anization of' ~or~ of some calibration lebor~tories e 
lot of help to industry could be provided. For this 
purpose, the traceability within Malawi hes to be 
established end KBS &iven the authority to perform the 
laboratories accreditation activities. By the way also 
in testin& there ere some laboratories active, without 
hevin& their facilities assessed end accredited by MBS, 
because there is no provision for accreditation in any 
le1islative document. The most surprisin&, however, is 
the fact, that in sp)te of clearly defined duties of 
MBS reaerdin& calibration, durin& the validity of the 
MBS Act (Cep 51:02) which is now already 18 years, no 
attempt was made to realize the relevant parearaph. 

The other not understandable feet is that the most 
important recommendetions of the first expert (fielded 
in 1981) were left unnoticed - nemely to issue the new 
lew, to merae MBS AD end to stert es soon es possible 
the calibration facilities. The Consultant is of 
opinion, thet the implementation, performance end 
results of the project OP/MLW/85/005 would be much 
better especially if celibretion facilities were 
provided. 
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FINDINGS ANALYSIS OF EXISTING FACILITIES ANO 
ORGANIZATIONAL STRUCTURE OF METROLOGICAL ACTIVITIES AND 
RELATED FIELDS 
As ~lready dis~ussed, competitivene~s OT local products 
hi&hly depend5 on their appropriate quality. To 
achieve this quality level, the related activities have 
to be operated: 

- stenderdizetion; 
- eetroloay (primary standards laboratory, 

metrolo&y, calibration service 
- quality control (testin&, certiTication, 

assurance systems) 
quality 

These elements have existed in industrilized countries 
since many years. They should Torm en interectin& 
system. Be~ed on technical visits end inTormation 
available Tollowina analysis OT the present situation 
re1erdin1 these elements could be made: 

1. Stenderdizetion: There is an institution (MBS) 
responsible Tor activities in this Tield; 

2.1 Priaery stenderd& leboretory; 
aeesure•ents: 

traceability OT 

There is no National Primary Standards 
Laboratory in Malawi. There i~ no consistent 
traceability concept in the country. 
Instruments used as "primery stenderds" (weiahts 
in AO, st~ndards cells in MECC, Zomba, standard 
eneray meter in ESCOM) are not setisTactorily 
authenticated. The establishment OT National 
Metroloaical laboratory within MBS is hi&hly 
recommended. 

2.2 Leael Metroloay 
In •pite of aood job done by A•size Department, 
the radical renewal of the equipment, increase 
of employees end number of es•ized instruments 
is to be assured. 

To improve the oraenizetion end over-view work, 
it is suaaested to merae MBS ed AO, if possible 
MECC too. 
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2.3 National Calibration Service 

3. 

Such a Service is non-existent in Malawi: The 
concept of calibration is not well known end 
recoanized. The la~oratories performin& the 
celibr~tion ere workina on their own, without 
proper &uidence, supervision. There is no 
oraenizetional structure reaerdina their 
activities. 

Furthermore, some of them ere in fact performina 
the work done in other countries by leael 
Metroloay Authorities (ESCOH-eneray meters, 
Ueter Boerd - water meters). Some laboratories 
cepeble of performin& celibretion work ere 
practically stendini eside e.&. Polytechnic. To 
improve the situation and in order to provide 
the celibretion service to the industry, a 
National calibration Service should be oraanized 
by the HBS as soon es possible bes~d on work of 
leboretories elreedy involved in calibration. 

Test in&, certification, quality assurance 
syste•s. 
The official testin& laboratories ere MBS 
laboretories. However, different other 
laboratories perform official testin& Ce.a. 
A&ricultural Research Station - Bvumbwe) without 
supervision of HBS end without bein& of~icially 
accredited by MBS. It is recommended to 
establish Accreditation Body et HBS, responsible 
for assessment, ec=reditetion end supervision of 
testina es well es calibration laboratories. 

CertiTicetion is the activity performed by HBS, 
similarly stenderdizetion mer~in& end permits of 
production. 

However, there is no supervision end eveluetion 
of Quality Aseurence Systems, which ere in some 
enterprises very sophistically established (e.a 
Cerlsbera Brewery). The activities of MBS 
should be extended to this very important field. 

From this analysis it is cleer, that especi~lly 
such components of metroloay do not exist, which 
heve or cen essure the traceability of measurina 
equipment to measurement stenderds. Quality 
assurance systems depend very much on the 
existence of e Netionel Celibretion Service 
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supported by o Notional Primary Stendords 
Laboratory with well equipped metrolo1icel 
leboretories. 

Thus the establishment OT en eTTective system of 
metrolo&y in the country seems to be very 
uraent. Such e system surely would increase 
eccurecy. uniTormity end reliability in ell the 
fields of measurements so in metroloay itselT as 
in testin& end production. 
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PRINCIPLES OF WELL FUNCTIONING CALIBRATION SERVICE 
The esteblishment of e well Tunctionin& end up to dete 
service network for calibration Taces several problems 
in Malawi. The country is small end most proba~ly only 
limited resources can be allocated to any public 
service. The consumer's protection 
established, but eventually thP 
edequete product speciTicetion will 

is not well enou&h 
public quest TOr 

increase. 

The solution should provide metrolo&y support by havin& 
facilities for traceability and at the time make use of 
already existin& calibration facilities. The MBS 
accreditation department, (Accreditation Body) should 
be established by an Act (preTerably part of new Act on 
Metrolo&y) with the main task to administer an 
accreditaticn scheme for testin& t'lnd calibration 
laboratories. The ai~s of the eccreditatio~ scheme are 
to provide a common basis for en&a&ina all qualified 
testin& end calibration resources to cover the existina 
demands for technical testin& end or calibration and to 
ensure thet the test results are o~ficially reco&ni7ed 
in Malawi and in other countries. The Scheme should be 
voluntary and self-financed throueh annual fees from 
accredited laboratories. Assessment, surveillance and 
reassessment of laboratories to be carried out by teems 
of experts form science and industry assisted by 
technical educated sta~f of M85. Accreditetio~s should 
be tim~ limited, norma~ly for 3 years, with possibility 
o~ renewal. A calibration service should be 
established by the Act. There should be possibility to 
perform calibration ectivities by any public or privete 
institution on a self-financed basis, provided it meets 
the requirements of MBS eccreditetion department. 

The calibration leboretories will fece the problem of 
ensurin& adequate traceability for their measurement 
capabilities. The best solution would be the National 
Primary Standards laboratory. Until its establishment 
the assessment should carefully examine the 
traceability of the equipment of the leboretory end 
reject the epplicetion if the laboratory hes no 
eetisfectorily proved t.receebility. 

The Flow Oia&ram of Accreditation Procedure on the next 
peae is self eY.plenatory. 
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FLOU DIAGRAM OF ACCREDITATION PROCEDURE 

I Application I _ 
1---,~-...... 

Invoice 
' 

MBS 

Examinaticn 
of' Documents I 

/ Troceobility of' Physical Standards 
- MBS (AO) 

- Forei&n Metrolo&ical Institutions 
- Forei&n Calibration Service 

( Examination of' Calioretion Laboratory' 

- Measurin& Equipment, 1-----Ci:------I 
- Pre,.,ises 
- Staff' 

-
' 

Comparative 
Measurements 

Accreditation es 

-

National Celibretion Service 
Laboratory 

1Calibration Activities J I Surveillance J 
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8. SUGGESTIONS ~OR ESTABLISHMENT OF NATIONAL CALIBRATION 
SERVICE IN MALA~I 
Accordin& to principles discussed in previous section, 
the first step is to issue the Act esteblishin& the 
Accreditation Body within Malawi Bureau of Standards. 
The establishment of NCS mey then be reelized in two 
steps. 

8.1 First Ste&e 
The eim is to introduce the celibration service to 
Melewi Industry cs soon es possible, exploitin& elreedy 
existin& facilities. The mein problem of this first 
staae will be (as already mentioned) t~eceability of 
"workin& standards" in the respective laboratory. If 
compared with findinas o~ technical visits, only few 
laboratories have more or less acceptable traceability. 
Therefore a maximum importance should be &iven to 
assurance, that the accreditation is issued only when 
treceebility is proved. A typical e~ample is 
Metroloaical Department at Chileka. Even hevina some 
equipment for calibration of thermometers, hygrometers 
end barometers, it is worthless unless traceable to th~ 

physical standards. Howev~r. the facilities of 
calibratjon (end assizing) in different fields of 
measurements ere listed even if without traceability. 
The insufficient traceability is marked by 
"*" Traceability or acceptability of AO equipment is 
not up to date, it should be substantially improved es 
soon as possible. 

The diaerems of the First Steae is on the next page. 

8.2 Second Ste&e 
The second stage can be implemented only after 
construction end puttin& into operation the Primary 
Standards Laboratory (or Na•ional Laboratory of 
Metroloay) within MBS. The laboratory will then be 
able to "pass on" the values of primary to secondary 
stenderds end to ensure treceebility of meesurina 
devices of ell the celibretion leboretories, echievina 
et the seme time uniformity of measurements in Melewi. 
The eccurecy of meaeurements of AD will be elso 
improved. Capacity for further calibration services 
will be provided. 
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FIRST STAGE OF ESTABLISHMENT OF NCS 

MBS 
Accreditation 
Department 

(CALIBRATION) 

u T Avery 
Belences, see le s 
pletf'orms 
wei&hbridaes 

I.I T Avery 
Flow meters 

* PEW 
Vehicle tenks 

4 I.later Boerd 
Ueter-meters 

Polytechnic 
Block aauaes I 
micrometers, 
di el indicators, 
calipers surface, 
hardness, force 

MECC Zomba 
Most of' Units 

ESCOM 
Eneray meters 

Meteroloay Oept. 
Barometers, 
eneroids 

Meteroloay Dpt. 
Liquid-in-ale•s 
thermometers 

If Meteroloay Dpt. 
Hyarometers 

MECC Zombe 
Only electricel 
pert 

Field of' Measurement 

files s 

Volume 

En2ineerin& 
lenath, surf'ece, 
hardness, force 

Electrical ..,_ __ ....,. 
Units 

Pressure 

Temperature 

.,_ __ __.Humidity 

pH-meters 

Le&el Metrolo&y 
Assize Department 

(ASSIZING ) 

-

Ueiahts 1 sceles 1 

pletf'orms 
weiahbrid&es 

Cepecity measures, 
tanks, bulk low­
meters, petrol 
pumps 

Cloth meters 

N I L 

H NIL 

.....__.__. 

...... N I L 

N I L 

H NIL 

..___~ 

..__N __ r __ L ______________ _:-------"""'41~H--y_d_r_o_m_• __ t_•_r_• _______ t--1. ____ N ___ r __ L __ _. 
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SECOND STAGE OF NCS ESTABLISH"ENT 

SUGGESTED ORGANIZATION CHART 

MBS Accredi- MBS Metrolo&y 
tetion dept. Division 

-
I 

Accredited National Leb. of Metro- Leael Metrolo&y 
Celibretion end ·- loay. Primary Stenderds Assize Dept. -
Test in& Leb. el"d celibretion 

r - - - - - - - - l 
I Mess laboratory I Branch office t-I -
' I 

Blantyre 

I 

I 
i 

Volume Laboratory I Branch off' ice -I - Lilonawe 
L -- - - ---- - J 

r ._ - - - - - - - -r 
Lenath Laboratory I Branch Off' ice 

I - -Mzuzu 

I I 
! I 

I 
Enaineerin& Metroloay I - (Pressure, Force, t 

I Hardness Laboratory) 

' L --------- - - I 

r --- - - - - --1 
I - Temperature Leboretory I 
I I 
I Density, pH-meters I -I Laboratory 

J L -- ---- -- -

-I Repair Workshop 

,- - - ... - - - ._. - - - -, 
l.J11ECC Zomba 

t.:.: - - - - - - - ---- - _ _, 
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SUMMARY 
As the enelysis of findinas reveeled, the situation in 
the field of Metroloay (primery standards, leaal 
metroloay, industriel metroloay) in Helewi is critical. 
There is insufficient le,el coveraae for industrial 
metroloay activities (celibretion). In spite of fact, 
that there is some errenaement for calibration in the 
HBS Act (Cep. 51:05), until now it hes been completely 
ianored. The fecilities for treceability of 
measurements in the country ere non-~xistent end the 
reesons to heve them ere not understood. There is no 
National Calibration Service esteblished or eny attempt 
mede until now to do so. 

There is no oraanizetionel scheme for calibration 
service in the country. The concept of calibration is 
mostly not understood. The only celibraticn facility 
producin& some ecceptePle results is Malawi Electrical 
Calibration end Repair Centre in Zomba. However, it 
has no links to MBS end there is no supervision from 
part of MBS or AD. 

The Leael Metroloay (Assize Department) is 
understaffed, underequipped end the treceebility of so 
celled primary standards 22 years old end therefore 
doubtful. The Ueiahts and Measures Act (Cap. 48:04) is 
outdated and does not correspond to the needs of 
today's technical society. There is no Primary 
Standards laboratory. It is impossible to improve this 
situation immediately or in a very short time. The 
main tasks ere with Ministry of Trade, Industry end 
Tourism: 

1. To issue the new Act on Metroloay; 

2. To eeteblish the Accreditetion Body within MBS; 

3. To merae MBS end AO; 

4. To include the 
Activities into 
Pl en; 

Development 
the ne~t Short 

of 
Term 

Metroloaicel 
Development 

5. To e••ian necessary fund• for construction of the 
Metroloay Leboretory Buildin&, equipment end steff, 
or to find donors or sponsors; 

6. To esk for further UNIDO essietance especielly in 
the field of expertise. 

The Consultant 
in two steaes: 

suaaested the solution of the situetion 
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The First Steae needs only the new leaisletion end 
esteblishment of Accreditetion Body within MBS. This 
Body will essess end eventuelly occredit and supervise 
the celibretion leboretories es suaaested on the peaes 
33 end 35. The stoff of the Accreditetion Body should 
be treined obrood (Oenmerk, Sweden). In this First 
Steae the treceebility of moss, volume end len&th of AO 
could be eccepted, the rest of quantities to be 
outhenticeted ebrood. The obsolute necessity of hovin& 
workina stondords troceoble (or euthenticoted) must be 
stressed out. 

The Second Steae suppose the provision of o new 
Netionel Metroloaicol Leborotory, equipped with 
necessery primery stonderds, cerin& for the 
treceebility within the country. 

The equipment is to be installed end staff trained on­
the-job by internetionel experts. The heeds of the 
respective leborotories shell hove opportunity to study 
their fields of measurements in well developed 
countries (UK, Germany, etc). The further tesk of the 
leboretory will be to provide calibration services to 
industry of Molowi end, if needed, to authenticate the 
measurin& stenderds for nei&hbourin& countries (e.1. 
within SAOCC). 
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ANNEX 1 

REVISED: 
14 NOVEMBER 1989 

UNITED N~TIONS INDUSTRIAL DEVELOPMENT OP~ANIZATIO~ 
U N I 0 0 

Pro1ect in Malewi 

JOB DESCRIPTION 

OP/MLW/85/005/11-04 

Post title Expert in Industrial "etrolo&y 

Durotion Two ~or,ths 

Dote required Octoher 1990 

Duty station 8lantyre, with travel within the country 

Purpose of 
project 

Duties 

To assist the Government in stren1thenin& 
the "alawi Bureau of Standards to fulfill its 
present mandate as a standards institution. 

The expert ~ill be attached to the Molawi B~rea~ o~ 
Standards and will specifically be expected to: 

i. Analyze the existin& facilities and 

2. 

or1anizationel structure for industrial 
metrolo&ical activities withi~ the country. 

Identify the means and ways o~ 

industrial metrolo&ical activities 
initiatin& 

in the MBS. 

3. Prepare the technical specifications of the 
physical standards (SI units) end equipment 
needed es well es the specifications for the 
facilities for meinteinin& these equipment. 

The expert will elso be expected to prepere a final 
report settin& out his findinas end recommendations 
to the Government on further ection which mi&ht be 
teken in the future. 
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Quelificetions University de1ree or equivalent in en1ineerin& or 
the physical sciences with extensive experience in 
the oraenizetion end operation of metrolo1icel 
laboratories. ~nowled&e and experience i~ stendard 
~easure~ent. 

Len&u•ae 

Beckaround 
in~or.etion 

En&lish 

Uith a&ricultural resources bein& predominant. 
the economy of Melawi is essentially based on the 
e~riculturel sector. "uch of the &rowth of the 
industrial sector. which is ler&ely e1robesec. 
meinly occurred from 1964 to 19?0. e period when 
most of t~e import substitution industries sprun' 
up. 

At present. the industria! sector covers the 
followin~ industrie~: meat. deiry, &rain mill. 
be~ery produ~ts. edible ails. canned food, su~er 

melt liquors, scft drinks. cattle ceke, ci&arettes 
and pipe tobecco. corde&e 1oods. cotton piece 
1oods 1 ready m~de clothin&. blan~ets. leather 
product~. fertilizers. soaps and deter1ents 1 

peints and varnishes. paper products. sport 1ocds 1 

phdrmaceuticals, cleenin& end toilet preparetians, 
matches, UPVC pipes. furniture, sawn timber, wood 
products. cement, bric~s. tiles aPd metal doors. 
frames and windows. 

The share of the industrial sector in GOP hes 
risen from 9.5 % in 1965 to the hi~h projected 
fi&ure of 1~.9 ' in 1985, w~ile that of the 
a1ricultural sector shows quite the opposite 
direction since it will decrease from 5?.4 ~ to 
38.1 % in 1985. The percenta1e share of the 
industrial sector in the total domestic e~ports of 
1oods will increase from 6.6 % in 1965 to the 
projected fi&ure of 26.2 % in 1985. 

A sector o~ such en increesin& importance should 
be protected end sefeauerded by providin& it with 
adequate institutes to furnish the service 
infrestructure so essential for its healthy 
1rowth. Needless to say that the national 
stenderds body is one of the most importent of 
such institutes. 
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As e melter of feet, the importence of 
stonderdizetion, es en efficient tool for 
industrielizetion, wes not overlooked by the 
Government of "alewi. Thus, in December 19?2, en 
Act (Cap. 51:02) wes issued esteblishin& the 
Ma!ewi Bureau of Stenderd~ (MBS) es the sole 
statutory authority responsible for ell metters 
releted to stenderdization, certification. 
testin&, quelity control end celibreticn of 
instruments. 

Althou&h the "BS hes been oble to make &ood 
achievements with~~ its cepebilities, yet it was 
soon reelized th~t it cennot pley its ri&htful 
role in essistin& the indu~trielizetion process 
since its development is fer beyond thet of the 
fest &rowin& industriol sector. Consequently. the 
Government requested the assistonce of a UNIDO 
Consultont in standordizelion, certification and 
quelity central (RP/Ml~/80/003) to assess the 
situetion end to recommend the remedial measures 
to be taken. 

The critical study conducted by the Consultont in 
September/October 1981 revealed clearly that, due 
to the mea&re facilities et its disposal, the MBS 
is se~erely hendicepped in its efforts to 
contribute substantially the economic development 
of the country. The study ellphasized that there 
is a persistent need to stren&then the MBS 
throu&h: 

1. improvin& the machinery end mechanism of the 
eloborotion of netionol standards; 

2. eP-pendin& the testin& octivities of the MBS by 
providin& facilities for the quelity testin& 
~f ~eteriels end &cods such es food, textiles, 
buildin& meteriels, peper and peper products, 
peints end vornishes, plestics end rubber, 
leather end leecher products end metals. The 
importance of such •~pension is epprecieted by 
the feet thet most of the ebove facilities ere 
not eveileble elsewhere in Melewi; 

3. settin& up e sound netionel certification 
merkin& system to eli•inete the shortcominas 
of the rether crude scheme presently 
operoted.; 

4. initiotin& celibretion ectivities. So fer, 
there hes been no metroloay laboratory whereby 
meesurina instruments could be calibrated to 
ensure eccurete meesurements so essentiel for 
industriel end control ectivities; 



5. trainin& 
industry 
dischar1e 
the fields 
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the 
to 
of 

local staff 
up&rade the 

their duties 

o-f the H85 
quality of 

end activities 

end 
the 
in 

cf standardization. certi~ication. 

It is thus anticipated that the i~plementetion o~ 

the project will place the MBS in a pcsitio~ 

where it could play its due role in improvin& the 
national economy of Malawi. 
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ANNEX III 

CO-OPERATING MBS STAFF 

,_ Mr A s Khulumule Gene rel Mene1er 

2. Mr c u Gute Quelity Assurence Mene1er 

3. Mr s .J Mwelilino -'dmi ni st ret ion Mene1er 

4. Mr B '"' Sikoye Of'fice Meneter 

s. Mr p I s Chili&O Scientif'ic Of'f'icer 
essi1ned counterpert 

6. Mr L 0 Teulo Scientific Officer 

?. Mr M Chisi Documentation Of'f'icer 

e. Mr R c Namame Librarian 

9. Miss B Petel Typist 

10. Mr c N Chitekwe Machine Ope re tor 

1 1 . Mr y Ly ton Messen1er 
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ANNEX V 

RESULTS OF THE NATIONAL SURVEY ON "EASUREMENTS 
"ADE BY ASSIZE DEPARTMENT 

ORGANIZATION 

Automotive Products 

Nzeru Radio Company 

Optichem (Mw) Limited 

Chitedze Aaric. Research 

Owenawa Suaar Corporetion 

Malawi Broadcastin& Corp. 

Limbe Lea~ Tobacco 

Chancellor Colleee 

Euthin Sec. School 

Tobacco ~eseerch InstitutE 

Posts & Telecomm. 

Chancellor Colle&e 

Lilonawe Water Board 

Selima Secondary School 

Posts & Telecomm. 

Nzeru Teachers Colleee 

Rab Processors Limited 

Lilonewe Girls Sec. School 

Press Steel & Wire Limited 

Zomba Sec. School 

Phalombe Sec. School 

Ekwendeni Sec. School 

Nkhata Bay Sec. School 

Thyolo Sec. School 

Nsanje Sec. School 

Rumphi Sec. School 

Ubwi Sec. School 

Mulanje Sec. School 

Bvumbwe Aaric. Research 

Child Jes~s Seminary 
Kemuzu Academy 

Likuni Boy's Sec. Sch. 

Admarc Cannina Co. 

Meteoroloaical Dept. 

Brown & Clapperton 

Okhai Electronics 

Pipe Extruders 

ELECTRICAL QUANTITIES 

VOLTAGE 

4 

12 

2 

4 

10 
14 

4 

s 
4 

4 

148 

2 

10 

5 

5 

10 

1 

13 

10 

10 

10 

8 

5 

5 

3 

9 

1 

3 

4 

14 

1 

3 

8 

1 

CURRENT 

4 

6 

2 

4 

12 

30 

2 

? 

4 

4 

1 , 6 

2 

5 

5 

15 

8 

10 

10 

8 

3 

5 

4 

8 

3 

1 

16 

1 

3 

8 

RESISTANCE 

4 

2 

2 

4 

10 

14 

4 

4 ..... 
'L' 

2 

2 

3 

1 

1 

1 

3 

e 
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' ORGANIZATION 

Automotive: Products 

Nzeru Redic Co. 

Optichem ( Mw) limited 

Chitedze A&ric. Research 

Owan&we Su&ar Corp. 

Petroleum Services 

Limbe Leef' Tobacco 

University of' Melewi 

Eu thin Sec. School 

Tobacco Research Insti. 

Lilon2we Water Boore 

Posts & Teiecomrr.. 

Nzuzu Teachers Colle2e 

Lilon&we Girls Sec. Sch. 

Zomba Cathoric Sec. Sch. 

Phelombwe Sec. Sch. 

54 

TEMPERATURE 

LIQUID-IN-GLASS 
THERMOMETERS 

2 

6 

6 

29 
25 

3 

54 

28 

~ 
..;, 

5 

20 

6 

17 

10 
El<.wendeni Girls Sec. Sch. 38 
Nl<.hote Bey Sec. Sch. , f, 

Thyolo Sec. Sch. 10 

Nst1nje Sec. Sch. 13 
Rump hi Sec. Sch. 10 
Umbwi Sec. Sch. 17 
Mulanje Sec. Sch. 87 
Bvumbwe Aeseerch 28 
Child Jesus Seminary 5 
Likuni Boy's Sec. Sch. B 
Admarc Con in& Co. 4 

Controller of' Roads 4 

Meteroloaical Dept. 10 
Brown & Clepperton 2 
Chemicel Menufecturers 2 
Pipe Extruders 

THERMOCOUPLES 
PYROMETERS 

2 

2 

12 

2 

5 

s 

ELECTRIC. 
RESIST. 
THERMOMETERS 

4 
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ENGINEERING MEASUREMENTS 

ORGANIZATION 

Automotive Products 

Nzeru Radio Co. 

Optichem (Mw) Ltd. 

Chitedze Aerie. Research 

Petroleum Services 

Euthin Sec. School 

Tobacco Research Insti. 

University of Mw (Zomba) 

LENGTH 

2 

18 

14 

18 

? 

16 

Lilonewe Water Board 2 

Posts & Telecomm. (BT) 2 

Nzuzu T. College ~ 

Venitien Blinds 3 

Press Steel & Wire 

Phalombe Sec. Sch. 

Ekwendeni Sec. Sch. 

Nkhata-Bay Sec. Sch. 

Thyolo Sec. Sch. 

Nsanje Sec. Sch. 

Rumphi Sec. Sch. 

Mulanje Sec. Sch. 

Bvumbwe Aerc. Research 
Admarc Canning Co. 

Controller of Roads 
(Survey) 

Okhai Electronics 

~rown & Clepperton 

Pipe Extruders 

ORGANIZATION 

Nzeru Radio Company 

27 

20 

9 

15 . .... 
I C: 

16 

39 

B 

3 

140 

200 

1 0 

Optichem (Mw) Limited 

Owangwe Sugar Corporation 

Limbe Leef Tobacco Company 

University of Malawi (Zomba) 

Tobacco Research Institute 

Salima Secondary School 

Phalombe Sec. School 

Nsenje Secondary School 

Mulanje Secondary School 

Controller of Reeds 

Metrologicel Department 

ANGLES SURFACE 
TEXTURE 

2 

1 , 
8 

2 

6 

4 

15 

33 

6 

HUJ1IDITY 

10 

HYGROMETERS 

2 

1 

1 

s 
1 

1 

1 

3 

2 

2 

STRA- FLAT- ROUND 
IGHT- NESS NESS 
NESS 

.... 
<: 

,.., 
c 

1 

10 

6 10 

1C 10 



ORGANIZATION 

Nzeru Redic Company 
Optichem ( Melewi} Limited 

Chitedze A&ricultural Research 

Limbe Leaf Tobacco Company 

University of Meleiwi 

Tobecco Research Institute 

Lilonawe Weter Board 

Bvumbwe Research Station 

Chemical Menufecturers 

Pipe Extruders 
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MASS 

PRECISION BALANCE 

B 

2 

12 

6 

23 
4 

1 

20 

1 

? 

PRESSURE ANO VACUU" 

ORGANIZATION 

automotive Products 

Nzeru Redic Company 
Chitedze A&ricultural Research Station 

Dwangwe Sugar Corporation 

Limbe Leef Tobacco Company 

University of Malawi (Zomba) 

Tobacco Research Institute 

Bvumbwe Research Station 

Pipe Extruders 

ORGANIZATION 

Nzeru Radio Company 

Owenawa Suaar Corporation 

University of Malewi 

Posts & Telecomm. 

Bvumbwe A&ri. Research 

ELECTRIC 
BULBS 

2 

10 

3 

5 

NUMBER or INSTRU"ENTS 

6 

56 

12 

5 

5 

7 

FLUORESCENT 
TUBES 

10 

5 

5 

FLASH LIGHT 
LA"PS 

10 

s 

FORCE AND HARDNESS 

ORGANIZATION 

Nzeru Radio Company 

Owenawe Suaer Corporation 

Petroleum Services 

University of Malawi 
Press Steel end Wire (Limbe) 
Bvumbwe Agricuturel ~esearch Station 

NUMBER OF INSTRUMENTS 

1 

2 

2 
1 

1 

4 
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ORGANIZATION 
FREQUENCY ANO Tl"E 

"ECHANICAL 
INSTRU"ENTS 

Automotive Products 

Nzuru Redic Company 

Dwan2wa Su&ar Corporation 

Malawi Broedcastin& Corporation 

Tobacco Research Institute 

Posts & Telecommunications (Bt) 

University of Malawi (Zomba) 

Press Steel & Uire (Limbe) 
Kamuzu Academy 

Controller of Roads (Survey) 

1 

6 

... 
c 

DENSITY 

ELECTRONIC 
INSTRU"ENTS 

3 
.... 
c 

24 

2 

15 

5 

2 

3 

ORGANIZATION 

Nzeru Radio Company 

Chitedze Sugar Corporation 

Owan&we Su&ar Corporation 
Limbe Leef Tobacco 

University of Malawi 

Tobacco Resaerch Institute 

NU"BER or HYORO"[TERS 

E 

Posts andTelecommunications (Bt) 

Zomba Catholic Secondary School 

Phalombe Secondary School 

Nsenje Secondary School 

Mulanje Secondary School 

Bvumbwe Agricultural Research Statetion 
Child Jesus Seminary 
Kamuzu Academy 

li~uni Boys Secondary School 

Meteorolo&icel Depatment 

2 

23 

2 

6 

6 

s 

2 

12 

2 

4 

2 

--
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ANNEX VII 

TECHNICAL SPECIFICATIONS 

REQUIRE"ENTS ON THE "ETROLOGICAL LABORATORY BUILDING 

The site for the buildin& should be chosen for from 

intense treffic roeds. heavy industry. hi&h volteee 
lines. The compound of MBS or plot of AD Blantyre 

office ere both very eccepteble from this point of 

view. Sueaested aeoarephic orientetion of the 

buildin& is with offices 

fecin& South. The totel 

would be 384 m2 . 

fecina-North. laboratories 

surfece eree as suaeested 

The buildin& should be constructed as reinforced 

concrete structure with wells mede of burnt bric~s. 
The plasters end peintin& should prevent eetherin& of 

dust end eneble eesy cleenina. 

be performed es seemless herd 

The floorin& should 

plastic materiel. 

Usually it is mede by pourin& the double composite 

onto the concrete besP. 

The laboratories shell be without windows end ell cf 
them continuously air conditioned. The conditioned 
air shell be circulated from the control unit throu&h 
the double (or suspended) ceilina. Humidity control 

is hi&hly recommended. The temperature is to be 

20 °C, but 23 °C would be acceptable. A possibility 
to switch-off (or to close) individually the flow of 

conditioned eir into respective leboretories would be 

welcome. The air condition in the mess end volume 

leboretory hes to be dreft-free, otherwise the 

weiahina procedure would be impossible. For reesons 
of e~ficiency end neat dissipetion, ell li&htin& 
shell be provided by fluorescent tubes. 

Electrical supply to the various laboratories should 

be rated laraely ebove the current normally taken by 

the equipment. Eech preparation room plus 

tempereture leboretory should be equipped by three 

pheee sockets es indicated on e drewina. The 

sapereted neutral line should be supplied to eech 

r~om (three wire instelletionl). Eech room shell 
heve the facility of switchina the power off end on 

seperetely. Eech leboretory must be provided with a 

--
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seperete sef'ety eerth 
circumstances cen serve es 
line_ For temperature 

line which 

neutrel to e 

leboretory end 

under no 

monophese 

ell the 
preperetory rooms en eutometic circuits breoker f'or 
eorth leeke&e current hes to be instelled. The 

correct aroundin& of' the eerth line should be tested 

durin& the commission of' the buildin&- The monophese 

sockets should withstend 16A. The edjecent 

leboretories should not be connected to the seme 
phese. 

--
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REQUIREMENTS ON THE LABORATORIES 

Repeir - Workshop ~Room No 9) 

Activities: 

Receivin& incomin& 

instruments, 

perts. 

repair 

instruments, 1enerel 
of mechanical or 

check-up of 

electrical 

Installations: 
Room with window, eir conditionin& not necessary. 

Electrical switchboard 220 V ~ith two 16A monophase 

circuits with sockets es indicated on e drewin1 

(Annex VI). Leboretory tables formin& L-shepe. Three 

laboretory cupboards 120 W x 50 0 x 180 H (cm) with 

&le~s doors. (further mentioned es "standard type•). 

Store (Room No 10) 

Activities: 
For temporary 

calibrated (or 

storin1 the instruments to 

after calibration), for storin& 

spare perts, expendables, etc. 

Installations: 

be 
of 

Room nGt necessary with window, without eir 

conditionin1. A1ainst three walls install racks with 

open shelves combined from modules 120 W x 60 D x 

180 H (cm). See the sketch in Annex VI. 

Density end pH - •etera Laboratory (Room No. 13) 

Activities: 

Celibretion of 

determination of 

hydrometers 

density of 

calibration of pH-meters. 

ln•talletions: 

of different types, 

samples upon request, 

Room without windows. Air conditionina for 

20 °C ~ O, S °C. Electrical switchboard 220 V with 

two 16 A monopha•• circuit• with sockets as indicated 

on a drawin&. Laboratory tables formina L-shape. One 

"wet teble" i.e. provided with water sink. 

Three laboratory cupboard•, standard type. 
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Preparatory Ro0ta ~or Density end Lenath (Room No. 1?) 

Activities: 
Preparation of celibretin2 solutions' distillation of 

weter. cleenin2 of measurin2 instruments, cleenin& 

and conservetion of lenath meesurin& instruments. 

Instelletions: 
Room without windows. Air conditionin2 for 

20 °C ~ 0, 5 °C. Electricel switchboerd 220 V with 
one 16 A monophese circuit with sockets es indiceted 

on e drewin1. One 380 V - three phese socket es 

indicated. 

One laboratory 

possibi Ii ty to 
(cm). 

"wet table". One fume cupboard with 

extrect vapours, 120 w x 50 0 x 180 H 

Two laboratory cupboards, standard type. The room 

serves elso es the •ai~ lac•• for the two adjacent 

laboratories. 

Lenath leboretory (Room No. 15) 

Activities: 

Measurements of line stenderds end end measures (e.1 
cloth measures) on a Universal Len2th Meesurin& 
Hechine (ULM), measurement of slip 1eu1es on vertical 

comperetors, calibration of industrial meesurin& 
instruments (micrometers, callipers, verniers, etc). 

Installations: 

Room without windows. Air conditionin& 20 °C ~ 

0,5 °C. Electricel switchboerd 220 V with two 16 A 
monophese circuits with sockets es indicated. One 

concrete bench (see Annex VI) with 
•tone, separated from the well 
(concrete) for ULM eccordina to 

top of polished 
end one support 
specification of 

producer. Two laboratory cupboards, stenderd type. 

--
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Enaineerina - Pressure, Force, 

(Room No. 16) 

Hardness Labor~tory 

Activities: 
Measurements (celibretion or euthenticetion) of 

deedwei&ht pressure aeuaes, barometers, 
dill pressure aeuaes, force end 

eneroids, 

hardness 

measurements. 

Installetione: 

Room without windows. Air conditionina 20 °C ~ 

0,5 °C. Electrical switchboard 220 V with two 16A 
monophese circuits, one of them installed into the 
laboratory table. Sockets es indicated. Laboratory 
tables forming L-shape. Four laboratory cupboards, 

standard type. 

Tape "easure•ents Laboratory (Room No 1?) 

Activities: Celibretion of measurina tepes and other 

lenath measures. 

Installations: 
Room without windows. Access either from lenath 
laboratory or throuah one of two air locks at the 

ends. Air conditionina 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 instelletion 10 m Iona, 

deep, ?6 cm hi&h, at eech end installed 

supportina tensionina weiahts for the tapes. 

Te•pereture Preparatory Room. (Room No. 19) 

Activities: 

40 cm, 

wheels 

Preparation of thermometers to be measured, etchina 

of authentication marks on thermometers, preparation 

of thermocouples for measurements. 

Installations: 

Room without windows, servina et the same time as air 
lock for teMpereture laboratory. Air conditionina 
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for 20 °C ~ 0,5 °C. Electricel switchboerd with one 
220 V circuit 16A end one 380 V three phase circuit. 
Fume cupboard es in 2.4. Uater sink. Two laboratory 

cupboerds standard type. 

Te•pereture Leboretory (Room No. 20, 20a) 

Acti~ities: 

Measurements on primary end 

standerds. Calibretion 

secondery temperature 

of liquid-in-a lass 
thermometers, 
thermocouples. 

pletinum resistence thermometers, 

lnstalletions: 
The leboratory consists in feet of two rooms without 

windo~s, separated by &lassed partition. The lower 

pert of partition (up to 1 m hei&ht) can be of metal 

frame, covered by wooden (or plywood, or formica) 

plates with styropore insulation inside. Two 

openinas 10 >< 10 cm ( 1 m end 2 m off the well) in the 
hei&ht of 90 cm, with possibility of closin& should 
be provided. In the room 20, a fume cupboard with 

water sink end wet leboretory table should be 

installed. In the room 20 a, a laboretory table end 

three laboratory cupb~erds standard type shell be 

instelled. Both rooms ere without windows. Air 

conditionin& for 20 °C ~ 0,5 °C. Electrical 
switchboard with three 220 V circuits 25 A end one 

three phase (380 V) circuit (into the fume cupboard). 

Mess Leboretory (Room No 21) 

Activities: 
Calibration of secondary stenderd weiahts to national 

reference standards. Verification of precision 

weiahts. 

In•telletions: 

Room without windows. 
0,5 •c. Electrical 

Air conditionina for 20 •C ~ 
switchboerd 220 V with two 16 A 

monophese 
one well 

should be 

well (not 

belence ( e 

with top 

cupboards, 

circuits with sockets es indicated. Alona 
a concrete bench with top of polished stone 

installed. It should be sepereted from the 

ettached to). One support for the 20 k& 

concrete pillar) t20 w >< 60 0 >< ?6 M (cm) 

of polished stone. Two laboratory 

standard type. 

-·· 
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Celibretion end Pettern Approve! of Belences 

(Room No. 22) 

Activities: 

Calibration and examination for pattern approval of 

II, III, IV) up to weiahin& instruments 
capacity of 30 kg. 
inspectors. 

Inatelletions: 

(OIML class 
Temporary training of metrology 

Room wit~out windows. Air conditioning for 20 °C ~ 

0,5 °C. Electrical switchboard ·220 V with two 16 A 

monophese circuits with 

sheped concrete bench es 

separated from the well, 

Two laboratory cupboards, 

sockets es indicated. L­

on a drawing (Annex VI), 

with top of polished stone. 

standard type. 

Preparatory Room for Mess end Volu•e Laboratory 
(Room Nn. 23) 

Activities: 

Cleaning of weights, 

(cepecity) measures. 

Installation: 

weighing instruments end volume 

Preparation of distilled water. 

Room without windows. Air conditioning for 20 °C ~ 
0,5 °C. Room serves es en airlock for mass end 
volume laboratories. Electrical switchboard 220 V 
with one 16 A monophese circuit end one 380 V three 

phase socket in the fume cupboard. One laboratory 

·•~I tabl~·. One fume cupboard es in 2.4. Two 

laboratory cupboards, standard type. 

Volu•e Leboretory (Room No. 24) 

Activities: 
Celibretion of eecondery stenderd volume measures end 

volume alesswere up to 20 1. 

Instelletions: 

Room without windows. Air conditionina for 20 °C ~ 

0,5 °C. Electrical switchboard 220 V with one 16 A 
monophase circuit. L-shaped concrete bench es one 

drawing (Annex VI), sepereted from the well, with top 

of polished stone. Three leboretory cupboards, 

stenderd type. 
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PHYSICAL STANDARDS AND EQUIPMENT 

As mentioned before, the main problems in Helewi ere 
non-existent facilities on the level cf primary 

standards end insufficient facilities on the level of 

secondary standards. 

AO dre confined to 

The metroloaicel activities of 

three quantities, mess, volume, 

lenath, however, the equipment used is not the best 
or.e end traceability doubtful. Based on the findings 

from technical visits, the Consultant suagests to 

equip these three fields of measurement enew, with 

updated instruments, simultaneously to provide e 

Netionel Primary Standard of Hess 1 k& wei&ht, to Pe 
authenticated at BIPM, Paris. The field of 
measurement of len1th is to be extended from end 
measures to slip aauges, line standards end tape 

measures calibration. The Volu•e laboratory should 

be reequipped by ce~acity standards and balances for 

gravimetric calibration of capacity measures. As 

completely new quantities to be introduced ere 

pressure, force, herdness, te•perature, density, pH­

•etry. Some of these quantities may not be of utmost 

importance for the present time, but in few years 
there will be a strong demand for measurements in 
these fields. And when equippin& this kind of 

organization, en advanced view should be used. 

Equipment for "ass Leborotory 

One Netionel Primary mess Standard - 1 kg wei&ht of 

non-maanetic stainless steel, adjustment tolerances 
mg, on basis of conventional density of 8 000 kg.m-~ 
Certified et BIPM. 

One Primary Set of Mess Stenderds - in accordance 
with OIML A120, cless E from 1 ma to 2 x 10 kg. 

One eecondery Set of Mess Standards es per item 

3.1.2, but merked so es to avoid confusions. 

One set of Verification ~eiahts (for verification of 

analytic:el, druas end jewellery balances) in 
accordance with OIML Class Ea, from 10 mg to 100 g in 
stainless steel. 

One set of weights, 

10 ma to 2 x 2 ka. 

according OIML Class F, from 
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One set of weiahts, eccordin& OIML Cle~s F,, one 5 kl 

weiaht, 2x10 k&. 

capacity 20 ka, repeatability 5 mg 

One Celibration Balance, capacity 2 k&, repeatability 

0,1 ma. 

One Calibration Balance, (enalyticel type), capacity 

200 &. repeetebility 0,01 ma. 

One Calibration Balance, (en~lytical microbalence 

type), capacity 20 a. repeatability 0,001 ma-

Equipment ~or Length Laboretory 

One National Reference Set of geuae blocks, according 
to OIML RI 30, class AA, from 1 to 100 mm, comprising 

111 (or 121) blocks with calibretion certificates 

from netional metroloay service (NMS) for the blocks 

of 10, 20, 25, 50, ?5 and 100 mm. 

One National Reference Set of aauze blocks, eccordin& 

to OIHL RI 30, class AA, comprisin& blocks of 200, 
300, 400 end 500 mm, ell with calibration 

certificates from NMS. 

One Secondary Reference Set of 2eu2e blocks, OIML 
class A, composition es item 3.2.1, marked so es to 

avoid confusion. 

One Secondary Reference Set of aauae blocks, OIML 
class A, composition es item 3.2.2, marked so es to 

avoid confusion. 

Two Vertical Comparators for aauae blocks (one for 
blocks up to 100 mm, one for 300 mm), resolution 0,1 

um or leas. 

One horizontal Universal Lenath Heosurina Mechine for 
meesurements on end gouae block• end line stondords 

up to 1 m, with accuracy better then 5 um. 

One Netionol Reference Line Stenderd, lenath 1000 mm 

(H formed section), divided in mm. To be used with 

item 3.2.6 end sometimes beina the delivered port of 

the seme. 
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Three Meesurina Tepes of stainless steel, total 

lenath 10 m, divided in cm, to be used with e tension 

of 50 N, with certificates fo~ every dm from NMS. 

Auxiliary oquipment es e.g. devices for inspection of 

the dea:ee of flatness of aeuae blocks, metric steel 

rulers, meanifyina a lesses, optical profile 

projector, toolroom microscope with accessories, kit 

for cleenin& end meintenence of aeuae blocks, etc. 

Equip•ent for Volume Leboretory 

One Set of Volumetric Flasks with aredueted r.eck, 

eccording to OIML RI 43, edjusted et 20 °C in 

•deliuered• cepecity, set of 0,1-0,2-0,5-1-2-5-10 1. 

One instelletion includina eutometic burettes in 

&less, fixed-volume overfill system, supplied by 
reservoir (100 1 or more) with distilled weter, 

includin& meesures edjusted to 0,01 % in •deliuered• 

cepecity, set of 1-2-5-10 1. 

Set of a less pipettes eccordina to OIML RI 41, from 1 

to 100 ml. 

Set of Meesurina flesks in a less, eccordina tt ·-'".:ML 
AI 43, from 0' 1 to 10 1. 

Set of Volumetric Verification Measures in stainless 

steel, cepecities 5-10-20 1. 

Precision Belences - one 30 k& cepecity 

- one 2 k& cepecity 

Equip•ent En1ineerin1 "•••ure•ente 

Preeeure 

One Stenderd Meno-Barometer for connection to 

external teet chamber, eccurecy 

110 kPe. Two-poeition reedina on 

upper end lower mercury level to 

diameter of tube et leest 11 

officiel inetitute. 

+ 5 Pe, renae 0 to 

precieion scele of 

~ 0,05 mm. Inner 

mm, certified by 

One Secondary Stenderd Barometer, eccurecy ~ 20 Pa, 

~ Lteble for connection to test chamber, renae 2,S to 
12S kPe. 
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One Rotatina Piston Oead-weiaht pressure aauae 

celibretor (for oil), eccurecy ~ 0,05 '· consistina 
of two sin&le piston testers with renaes 0,1 to 6 HPe 
end 1 to 60 HPe. 

Two sets of Secondery Test Geuaes, accuracy 0,25 '· 
diel diameter 150 mm, consistina of 

0-400 kPa for use on air 

0-1 HPe for use on eir 

0-2,5 HPe for use on oil 
0-6 MPa for use on oil 

0-10 MPa for use on oil 

0-60 MPe for use on oil 

Oil to water separator, renae of use to 40 MPe. 

Barometer Test Chember for connection to item 
3. 4. 1. 1. comprisina chamber for installation of 
mercury barometers end horizontal end vertical 
aneroid type precision barometers. 

Force 

One set of Reference Dynemometers (load cells) mede 
from specially eaed steel. Resolution et leest 0,01 % 
of the ranae, warranted 2 years stebility of 
calibretion with certificates from NMS. Ranges 
52050-100-200-600 kN. 

Hardness 

Brinell end Vickers Hardness Testina Machine. 

Rockwell Herdneae Teetina Machine. 

Three Set• of Hardness Standards for each with 
certificates of NMS. 

Equip•ent for T••p•reture Leboratory 

Triple Point Cell (3 piece•) conteinina water of 

isotopic content es specified for realizina this 

temperature fixed point of 0,01 °C with precision of 
0,2 mK or better. 
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Two Sets of Precision Type leboretory mercury-in-

a less thermometers, tote! immersion type, with 

euxiliery scele et 0 oc, for renae 0 100 oc, 
divided in 0,02 oc. 

Two sets of Precision Type Leboretory mercury-in­

aless thermometers, totel immersion type, for renae 

O - 360 °C, divided in 0,1 °C. 

Two specie! beths for celibretion of thermometers. 
One is e weter beth for ren1e 0 - 100 °C, the other 
is oil beth for renae 50 to 250 °C. Temperature 
stability end uniformity better then 0,005 •c for 
weter beth end 0,05 •C for oil beth. An edditionel 

•110•-IArou1A• cooler is needed for the weter bath. 

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

The ebove mentioned equipment is the basic one. For 
edvenc£d temperature measurements, the equipment for 
calibration of pletinum-resistence thermometers end 
thermocouples hes to be provided es follows: 

Primery Resistence Thermometer (3 pieces), platinum 
wound in protective atmosphere, ice resistance 

100 ohms, lenath of quertz tube et leest 400 mm. To 
be supplied with celibretion teble from NMS, for 
fixed points of oxy1en, triple point of w~ter end 
freezin& points of tin end zinc. 

Hi&h eccurecy AC eutometic resistance bridae for 
measurements with four-terminel primary platinum 
resietence thermometer•. 

Pneumatic eend beth for celibretions in the ren1e 100 

to 800 •C. Tempereture reauletion end stability 
better then 0,1 •C et 500 •c. 

Primary pletinum-10 %rhodium pletinum thermocouples 
(3 pieces) to be supplied with certific~tes from NMS 

Secondery pletinum-10 %rhodium platinum thermocouples 
(2 pieces) to be eupplied with certificates from NMS. 
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Oi1itel Voltmeter for eccurete thermo-volte1e 
colibretion, 6 di&its, with low-thermal bindina posts 

end externelly edjusteble zero. Hi1hest resolution 
et least 1 mV (or better), 6 months 

stability 0,005 %, lowest renae 0,01 v, highest 
100 v. 

Themocouple Comparison Furnace with temperature 
stability 1 °C or better, ren1e up to 1400 °C. 

Auxiliary items es e.a. tubina for thermocouples, 
thermocouple switches, thermocouRle wire etc. 

Equip•ent for Density and pH-laboratory 

Two sets of Notional Reference Standards consistin& 
of first grade laboratory Stonderd h~~rometers, 

coverin& ranee 600 to 2000 k& m-3, ranee o~ eech 
20 ka.m- 3 divided in 0,2 ke.m- 3 . 

Two sets of General Purpose Hydrometers for the seme 
renee, but divided in C,5 ka.m-3. 

Two sets of Stenderd seccherimeters. 

Two sets of Standard Alcoholmeters, 
volume%, divided in O, 1 % vol. 

scale in 

Anelyticol Balance, 
0,1 ma 

copocity 200 1. repeotebility 

Stondord pH-meter, with colibretion of NMS. 

Set of different electrodes. 

Set of Reference Buffer Solutions with certificetes. 

Diaitol Voltmeter es item 3.5.11. 

Au~iliery equipment 

thermometers, 1less 
etc. 

comprisin1 leboretory alesswere, 
meesurina cylinders, th~rmostet 
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Electricel Unit• 
As eentioned, the electricel units celibretions ere 
performed in MECC Zomba. The Consultent did not went 
to interfere with technical policy of Post end 

Telecommunications, but here ere some suaaestions es 
to equipment improvement. 

Potentiometer facility (for absolute OC-volteae 
calibretion) consist in& of six-dial auarded 

potentio•eter, null detector sensitive to 0,01 mV end 
stabilized current supply. 

Precision Volteae supply (volteae 
decade type with renaes 0-1100 V, 

celibretor), ~ix 

0-110 V, 0-1 V, 

output current minimum 50 mA on 110 to 1100 V, 
eccurecy end stability of output better then 0,002 %. 

Oi&itel Voltmeter for accurate measurements (DC, 

full di&its). 

5 

Secondary Standard Eneray Meter (Cless 0,2 or better) 
for traceability of ESCOH Standards. 

Cesium 133 atomic primary frequency standard. 
Accuracy ? x 10- 1 2. Complete with deaeusses, clock 
display ad standby power supply. 

Rubidium - vapour stabilized clock (tr6nsportable), 
stability 1 x 10- 10 or better. 

If the MECC is attached to MBS, some other ideas mey 
come out. It is elso possible, that some of 
suaaested devices were elready ordered or are in the 
process of requisitionina. 

Gene rel 

~hen equippina such e metroloay centre, e lot of 
euxiliery equipment must be eveileble, stertini from 
equipment for repair workshop (hendtools, smell 

precision lathe, drillin1-borin1 machine, multimeter, 
solderina fe~ility etc.), to thermometers needed in 
eech leboretory (et leest 20 thermometers renae 18 to 
24 ac divided in 0,01 ac, another 20 thermometers for 

rana• 0 to so ac divided in 0,1 °C). laboretory 
alesswere, chemicals etc, representina not smell 
amount of finonciel means. 
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Finenciel Considerations 
With re1erd to overell infletion tendencies, it is 

impossible to 1ive e precise estimete of funds needed 

to equip the leboretories. The Consultant will 

therefore &ive only rou&h estimete of totel costs of 

equipment in the leboretories es follows: 

Mess leboretory 

Len1th leboretory 

Volume leboretory 

En1ineerin1 Meesurements 

Pressure 

Force 

Herdness 

Temperature basic 

Temperature edvenced 

Density 

pH-leboretory 

Generel 

TOTAL "BS 

Electrical Units MECC 

ORGANIZATION AND STAFF OF 
METROLOGY 

US Dollars 

" 

" 

40 000 

BS 000 

30 000 

4? 000 

30 000 

19 000 

35 000 

61 000 

29 000 

21 000 

12 000 

410 000 ----
, 13 000 

NATIONAL LABORATORY OF 

The staff of NLM must be well treined on-the-job, 

responsible end 

sufficient steff 

stetus, but else 

~killed. It is necessary to have 
eveileble not only for the finel 

for the project implementation. The 

exposure of staff members to expertise &iven from 

UNIOO is very important, similer to fellowships in 

well estebliehed institutions ebroed. 

It is suaaested to implement oraenizetion scheme with 

minimum of 19 employees es on the next pe1e. 
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MALA~! BUREAU OF STANDARDS 

STAFF LIST AS AT 1 APRIL 1990 

NO. NAME 

1. AS Khulumula 

2. Mrs E Gondwe 

ADMINISTRATION DEPARTMENT 

3. 5 J Mwalilino 

4. Mrs M T Zintambila 

S. 

6. 

?. 

8. 

9. 

10. 

1 1 • 

12. 

13. 

14. 

15. 

16. 

1?. 

18. 

19. 

Ad•inistration Division 

c I.I Pindani 

8 w 5iJ...oya 

M A E 5 Kausiwo 

J Thowela 

y Ly ton 

A L 5iliya 

L Balal<.a 

T Cholera 

G Phiri 

L Gunda 

Fine nee Division 

L c Mkendawire 

5 8 Kasonde 

H N Malo.winje 

Miss T f1oyo 

F R z Kansichi 

STANDARDS DEPARTMENT 

DESIGNATION 

General Mana2er 

Secretary 

Administration Mana1er 

Secretary 

Admir.istration Officer 

Office Mana2er 

Clerical 0-f'ficer 

PABX Operator 

Messen2er 

Messen2er 

Watchman 

Cleaner 

Cleaner 

Cleaner 

Senior Accountant 

Assistant Accountant 

Clerical 0-f'-f'ice r 

Accounts Assistant 

Accounts Assistant 

Food and Aariculture Divi•ion 

ANNEX VIII 

20. H E Geae 

21. Miss R M Chikufenji 

Senior Stenderds Of-f'icer 

Stenderds Officer 

22. Miss B Patel Typist 

Enaineerin& end Meteriels Division 

23. L Mwekeyoka Stenderds Officer 
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Che•icals and Textiles 

E 8 Kem;:rn2i re 

DESIGNATION 

Stenderds Of'~icer 

Docu•entation and In~or•ation Services 

25. M A Chisi Oocumentetion Of'f'icer 

26 A l Pa like Assistant Editor 

2?. B c Nememe Assistant Inf'ormation Of'f"icer 

28. L Machirika Computer Technician 

29. c J Chitekwe Printer Operetor 

30. Mrs J Mwenelupembe Typist/Computer Ope re tor 
3 ~. Miss J Kapall.ase Computer Operator 

32. G p Senzanimanja Library Assistant 

33. A N Hiw"' Micro2raphic Operator 

QUALITY ASSURANCE DEPART"ENT 

34. C W Gut a 

35. Mrs E G Maseya 

Quality Assurance Mana2er 

Secretary 

Certi~ication end Inspectorate Division 

36. 

37. 

38. 

39. 

c Malata Chirwa 

H G Myhaniwa 

M G 0 Nhlema 

p L K Kondowe 

Laboratory Division 

6at~rials Lahoratory 

40. P I S Chili&o 

41. 0 Muse 

42. 

43. 

44. 

45. 

46. 

4?. 

48. 

49. 

Cll••istry La6oratory 

L 0 Teulo 

D M 0 Chokezin&e 

L Nkhome 

I.I T c Chiaele 

G Newiri 

G D Se&ula 

J E J Mchekulu 

A G L MbewEi 

Certif'ication Mana2er 

Scientific Of'f'icer 

Senior Laboratory Technician 

Laboratory Technician 

Scientific Of'ficer 

Senior Laboratory Assistant 

Scientific Officer 

Scientific Officer 

Laboratory Technician 

Leboretory Technician 

Laboratory Assistant 

Leboratory Assistant 

Laboratory Assistant 

Laboretory Attendant 
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P•slicidr3 La6oralory 

SC. E G Chinan&wa 

51. H N Mzima 

52. J W Chitekwe 
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P•lrocA••icals La6oralory 

53. M V Nyathi 

54. W Ka-foteke 

DESIGNATION 

Assistent Laboratory Manceer 

Laboratory Technician 

Senior Laboratory Attendant 

Senior Laboretory Technician 

Laboratory Assistant 

PAaraacrulicals Laboratory 

55. 

56. 

57. 

58. 

59. 

60. 

61 . 

62. 

63. 

64. 

65. 

66. 

67. 

68. 

5 G Kumwenda 

6icrobiolo1y Laboratory 

0 G Chelundc 

5 S E Kanyande 

L A 8 Mwithwa 

TEMPORATY EMPLOYMENT 

Miss H Banda 

Miss F Mak.onyola 

Miss v Kuntonya 

Miss s Kaluwayo 

A R Makumba 

J 8 Kadan&we 

G s Mtambo 

L Supriano 

D Yasin 

L s Mb ewe 

Laboratory Assi~tant 

Assistant Laboratory Mana2~r 

Laboratory Technician 

Laboratory Assi~tant 

Typist 

Typist 

Micro2raphic Operator 

Clerical 0-f-ficer 

Driver 

Driver 

Driver 

Labour 

Labour 

Labour 

Jo.. __ ~_......_ __ .... -· 
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ASSIZE DEPARTMENT 

LIST OF PRESENT EQUIPMENT 

1. MASS 

1. 1 Malawi Standards 

1 set of weiahts 20 k.a - 1 ma 

1.2 locel Standards 

1 set of weiahts 20 k.a - 1 ma 

1.3 Work in& Standards 

2 sets of weiahts 20 k& - ma 

5 sets of wei&hts 2 k& - 1 ma 

2. LENGTH 

2.1 Malewi Stenderds 

1 Standard Meter Comparator 

2.2 local Standard 

1 Standard Meter Comparator 

2.3 IJorkin& Standards 

Standard Meter/Yard Comparator 

2 line Standards 1 m (flat type) 

2 Measurin& Tapes 50 m 

3. VOLUME 

3.1 No Malawi Stenderd 

3.2 Locel Stenderd 

1 ••t eutcmatic pipettes 10 l - 25 ml 

3.3 Workina Standard 

1 set of capacity measures 20 l - 250 ml 

ANNEX XI 
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4. TESTING EQUIPMENT 

4., Precision Balances 

Precision Balance - 25 f...g capacity, 

1 Precision Balance - 10 kg capacity, 

1 Precision Balance - 5 kg capacity, 

1 Precision Be lance - kg capacity, 

4.2 Beam Scales 

1 Beam Scale 25 k.g capacity 

3 Beem Scales 5 k.g capacity 

Beam Scale 2 f...g capacity 

4 Electronic top pen balances 

2 Counter Scales 

4.3 Weights for Ueighbridges Testing 

300 Test Weights 20 k.g each 

4.4 Capacity Measures 

2 Proving Tanks, capacity 200 l 

1 Proving Tani.., capacity 20 l 

2 Capacity Measures, 20 l 

2 Capacity Measures, 10 l 

Capacity Measure, 5 l 

Capacity Measure, 500 ml 

2 Capacity Measures, 35 ml 

Set of pipettes 

Set of Displacement Plungers 

4.5 Old (imperial) Balances 

Precision Balance, 50 lb capacity 

1 Precision Balance 

Precision Balance 

lb capacity 

oz capacity. 

15 mg sensitivity 

6 mg sensitivity 

4 mg sensitivity 

2 mg sensitivity 
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MALAY! BUREAU OF STANDARDS 

OPERATING ACCOUNT FOR THE YEAR 
ENDING 31 MARCH 

INCOME 

Melewi Govern•e. Grent 
Testin1 Fees 
Merk Fees 
Members subscriptions 
Miscelleneous receipts 
Interest receiveble 
Sele of publicetions 
Quelity Development Cess 
Profit/Closs) on dispose! of 
fixed essets 

EXPENDITURE 

Steff emoluments end benefits 

Deprecietion 

Subscriptions 
Motor vehicle runnini 
expenses 

Printini end stetionery 
Leboretory che~icels end 
elesswere 

Posteae end telephones 
Aepeirs e~J meintenence 

Electricity end water 

Externel travelline 

Conference end seminars 
Cesh loss 

Auditors' remuneration 
- fees - current year 

- prior year 
- other professional fees 

- current yeer 
- prior yeer 
- expenses 

Stores end cleenina meteriels 
Books end journels 
Enterteinment 

Bed end doubtful debts 
Ineurence 
Office rent 
City rotes 
Leeal end profession~! fees 
Generei expenses 
Bank cheraes 

(DEFICIT)/6URPLU6 ON OPERA­
TIONS FOR THE YEAR (Note 4) 

1988 

329 168 
112 949 
90 969 

3 200 
1 66? 
2 036 

684 
8 08? 

548 ?60_ 

292 858 

138 29? 

32 ?45 

3:2 556 

26 581 

18 802 

21 481 

28 842 

8 594 

8 253 

452 

4 826 

5 000 

2 000 
000 
225 

3 ??2 

404 
3 0?2 

2 598 
2 ??6 
2 520 
2 ??4 
2 309 

622 
133 

644 492 

K ( 95 ?=!~.1 

1989 

5?1 140 

146 19? 
158 489 

3 293 
1 000 
? 505 
1 639 

59 3?1 

( 203) 
948 433 

3?2 201 

142 035 

40 ~?8 

.6 132 

50 038 

64 884 

24 960 

?9 332 

11 810 

10 353 

460 

945 

8 500 

500 

5 000 
6 500 

318 

4 105 

5 088 

10 534 

1 • ?O 1 

6 460 
1 680 
1 607 

910 
~=2 

~ 

ANNEX XII 

1990 

699 054 
205 2?8 
212 119 

3 , 29 

8 669 
493 

?? ?96 

484_ 

552 49? 

255 884 

42 121 

?? 2?1 

50 602 

85 :?6 

21 718 

?6 re? 
14 143 

11 552 

664 

12 000 

500 

e ooc 
3 000 

??3 

6 832 

1 208 

6 266 
20? 

9 ?36 
2 940 
4 84? 

? 0?4 
_1 904_ 

L_;:?54 202 
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TECHNICAL VISITS 

1. UT Avery 

2. Malawi Electricity Calibration end Repair Centre 

3. Electricity Supply Commission of Malewi 

4. Blantyre Weter Board 

5. University of Malawi - Polytechnic 

6. Meteoroloaical Department 

?. Air Malawi 

8. Cerlsbera Malawi Brewery 

SUCOMA 

10. Mobil Oil 

11. Plumbin2 end En2ineerin2 Works 

12. Petroleum Services Company 

13. General Tinsmiths 

14. David Whitehead and S~ns 

15. Portland Cement 

16. Industrial Gasses 

1?. Grein end Millin& Company 

18. Survey Department 

19. Geoloaicel Survey Department 

20. Aariculturel Research Station 

21. Univer•ity of Melewi - Chancellor Colleae 

22. Melawi Iron end Steel Corporation 

23. Precision Tool end Enaineerina 

24. Road Traffic Department 

25. UNOP Office 

26. Ministry of Trade, Industry end Tourism 

ANNEX XIII 
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ANNEX XIV 

LITERATURE 

1 Wei2hts end Measures .~ct (Cap. 48:04), ( ~96C<' 

2. M~lawi Bureau C·f St~ndarc'° Act, (Cap. 5~ :02}, ( 19?2] 

3. Statement OT Developement Policy 198?-1996, 1986} 

4. Terminal Report, F-PiM1...W/80/003 (Dr A Geneidy), ( 198;) 

5. A2enda No.2 MBS ~a~d~te and Activities, Speci6l M~~ting nf 
Mas c 31.s.1s:gc 

6. E >- ~ c 0 t i v E W o r ii- £ ~. r • ; 

8. Rep0rt c~ Mi!sirn t~ Maia~i, OP/RA~/8~/GS~ 

9. 

10. 

1 , -

(1".r· u [. !""..;,•.:/~:"° - Ar-'"0 ~ ~S139J 

Pleir-nin£ o.f 

M ~ r •: :-. 1 9 8 6 ) 

MBS ~roject 

Phe1se III 

Project 

M<'-trciogy 

Propose! 

Propos~l 

and 

Construct:i.or. 

E ~tat• 1 i sh men t 

Guc:.~i~ 

\ 0I1>:_ , 

i.. a t• c r a t o r i e s , 
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ElEV~TION 

.. 
- 1 

SECTION ~ 

LEGEND 

1 OFFICE OF HUD OF LAB. 

2 SECRETARY OF HUD OF LAB. 

3-6 OFFICES 

I RECEPTION 

9 REPAIR /WORKSHOP 

10 STORE 

11-12 TOIL.ElS- WASHROOHS 

13 DENSITY •PM· METRES LAB 
11o PREPOAATORY ROOM . 

15 LENGTH LABORATORY 

16 FORCE, PRESSLft, HARONESS I ENG I l AB 

17 TAPE CALIBRATION 

18 AIR CON01T1()UNG 
19 PREPORATORY ROOM 
20· Jli TEMPERATURE LAB 

21 HASS l AB. 
22 CALILRATION • PATTERN APPROVAL BAL AME 5 

23 PREPORATORY 

24 VOLUME l CAPAC ITl' l LAB 

SYMBOLS 

f 
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I 11-12 TOILE 1'5 · 'WA SHl<U OHS 

' 
n DENSITY • PH - PtETR£S LAB , .. PREPORAlORY ROOft. 

15 LENGTH LABORATORY ' 16 FORCE. PRESSlllE. HARONESS IENG l LAB. ! 17 TAPE CALIBRATION. 

18 AIR CONCITICIUNG .. 
19 PREPORATORY ROOM 

20-2Di TEt1PERAiURE LAB. 

21 11ASS LAB. 

22 CALILRATION • PATTERN APPROVAL BALAfliCES 

a PREPORATORY 

21. VOLUHE!CAPACITYI LAB 

SYMBOLS 
1 - . t-._ 

ii==-
j -1 ..-. -

lZSJ LAB Cl.PBOARO 1200 • 500 " 1 BOO 

~ LA3 TABLE 12'.lO • 700 • 760 

m CONCREiE TABLE ACCORDINGLY ""l'YO • 760 
__ _.j,. 

lliK] C~~TE STANC fl)( UNIV'ERSIAL LENGTH MA~ MACHINE 

!f_J FUMf CUPBOARC 

l 
" 1: L~_]_J WATER SINK 

' 0 
0 
al D- EL SO~KET 220v 

11 

I. "". 
11 \t l PHASE I 380v I SOCUT 

I 0 0 

i QB CONCRETE PILLAR 

u:J RODE WITH SHELVES 200. 600. 1800 
~-- '~ -

~ TUBE LIGHTING 

l20-2oi' 
l:.---~ 

GLASS PAkT1T10N 

SECTION 8 




