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- SUMMARY
This mission is the part of the project that is responsible for
the planning and cventual establishment of g National Testing Laboratory.
The need for a laboratory has been verified and its immediate and long-

term requirements have been investigated.

An organization plan for & laboratory has been recommended and thne
difference specialized laboratories have been ordered by priority. The
highest priority has been shown to be for the testing of agricultural

products and other existing important industrial products.

A list of equipment for an operational laboratory suited for
agricultural and other prevalent nroducts has been compiled. It is kept
within the limits of the existing funds of US$€5,000 and it is selected
so as to be up-to-date and of high quality.

It is estimated that this first part of the laboratory shall be h
functional within one year in temporary accomodation. The long-term

development is figured to cost US$4 million (manpower not included) of

which the instrument comporent is US$1.1 million. The total implementation

is estimated at five years. Future needs are envisaged for specialized

or more sophisticated equipment for about US$1 million.
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ISTRODUCTION

Project Background

As mentioned in the Job Description (Annex 1), the Nepal
Bureau of Standards (NBS) was originated by His Majesty's Government
(HMG) by the Industrial Policy Act (2030) in 197k.

This UNDP/UNIDO project, Annex2, became operational when
the CTA Peter Jones took office in April 1979. He left in May 1980
and he was not succeeded until 1 September 1981 when Mr. Santosh
Sen arrived for a one year assignment. Then the project again waited
over a year until this mission began. Shortly after Mr. Sen left,
the then Director of the NBS, Mr. Indra Ratna Stapit resigned to
atternd to private business. Only half a year later the new Director
was appointed, Mr. Dinash Raj Bhattarei. He came from the Bureau of

Mines.

So far all the work has been devoted to the formulation of
standards and to information about standards and standard certificates,
which agrees with the immediate objectives of the project. The
project document has as one of the output points a report on existing

testing facilities and such which have to be established.

It is obvious that a National Certification and Marking
System cannot operate without quality contrcol and testing facilities.
It is also easily understood that a testing laboratory is depending on
calibration. This has been considered in the last pioject 1evisicn and
the object of this mission has been tc initiate a NBS Netional Testing

Laboratory.
This Mission

This 3 month mission started with the arrival of thes expert in
Kathmandu on 11 November 1983, As Saturdays are the weekly holidays in
Nepal, the first meeting with the Lirector of the NBES, Mr. Dinash Rz}
Bhattarai was on 13 November. He gave a short briefing and introduced
the counterparts, Mr. Binod Bahadur Thapa, head of the Standards

Formation Division and Mr. Uttam K. Kunwar, in charge of the project
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for new buildings forthe NBS. He also introduced the counterpart
Mr. Bishnu Rajbhandari. A large and comfortable office on the top
floor in the temporary headquarters of the NBS in Dilli Bazar was
allocated to the UNIDO project.

FINDINGS

Present Organization of the Nepal Bureau of Standards

A chart of the present organization of the NBS is given in
Annex 3. The number of assigned officers is 34 and 4 positions are
vacant. Mr. Sen's project for staff strength in 1983-198L was 38

officers.

Testing facilities in the possession of the NBS

Although the NBS has already approved some 300 standards and
has received some 25 applicaticns for quality certification marks from
manufacturers, it does not as yet have any testing facilities of its

own.
Three members of the staff have received quality control
training abroad: 2 on UNIDO fellowships in Holland and one by SIDA in

Sweden. No-one has been trained in testing.

External testing equipment

Testing facilities of a high standard for food are available
in the Faculty of Agriculture of the Tribhuvan University and in the
Royal Drugs Research Laboratory. They are not however readily available
for external testing. Testing facilities for fibrous materials have
not been found. For building materials there is an excellent tensile
test machine and a universal Brinell-Vickers hardness tester in the
Faculty of Engineering of the Tribhuvan University. A new metallographical
laboratory and a chemical analytical laboratory for metals have just
been inaugurated at the "Pilot and Demonstration Foundry Plant'. All »f

these are available for external testing with no waiting.




Nepal Standards

An investigation has shown that 30% of the standards so
far deal with food, followed in number by fibrous materials of an
organic origin - wood, paper, textile, leather, bristle, third by
number comes building and construction materials - concrete, metal

and fourther technical products - soaps, dyes.

Industries in Nepal

A study of the Nepalese factories gave the same picture
as for standards. Half the number of factories are connected with
food production, followed by organic fibrous materials and building

materials.
Funds

For the short-term development of a laboratory the following
funds exist. UNIDO: DP/NEP/77/001/49-99 for 1984 equipment
component US$ 52,994 and a Counterpart contribution in kind for 1983-198k
for equipment Rs 150,000 (about US$ 9,000) and for chemicals and other
consumables Rs 50,000 (about US$3,000) which makes a total of US$65,000.
The counterpart contribution is restricted to such items that can

be purchased locally.

In addition, the counterpart provides the buildings for the
NBS the value of which for the construction in the fiscal year 1984
is estimated at 1.4 million Rs. Of this Rs 175,000 (about US$12,000C)
are invested in the temporary headquarters for the laboratory. His
Majesty's Governmert has allocated 6,000 m2 of land worth Rs 1.2 million
{about US$6500,000) to the NBS for their new headquarters.

_ -




DIFFICULTIES

Supplies

Although some agents and some chemical glassware are available
from stock in Katnrandu, most agents, consumables and spare parts have

to be replenished or acquired through tedious procedures from abroad.

The refilling of gas cyclinders with pressurised air, nitrogen,
oxyzen or hudrogen of analytical purity is difficult. For that reason
it is better, where possible, to rely on air compressor, hydrogen
Zenerator etc., for the individual supply of gas for such instruments

as gas chromatographs.

Liquid nitrogen or liquid air are not readily available so
for the time being it is better to leave to the future items in need
of a regular supply of such coolants etc., scanning electron microscope

with Kevex analytical attachment.

Iancompatible standards

Incompatibility in standards beiween East and West can impede
the replenishment of consumables. Eastern-made stencils do not work
on duplicators from the West because the pattern ot the punch holes on
the stencil is different from that of the fingers on the belt in a

Western-made machine.

Lack of experience

There is no laboratory in the country that is accomodated in
a building suitable for precision measurements i.e. that can be climate-
conditioned to the necessary tolerances of temperature, humidity,
vibration and dust. It is unlikely that anybody experienced in such

matters is to be found in the country.
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CONCLUSIONS

Wrat can be done with existing funds

The amount of the exisitng funds is only about 5% of what
is necessary to briefly equip a comprehensive national testing
laboratory. It can however modestly equip & small specialized

laboratory.
Priorities

For the industrial development in Nepal the top pricrity
testing facilities are:
a) testing of food and products from agriculture and forestry;
b) calibration laboraotyr
¢) facilities for specialized performance tests on commodities
(pressure tests on tubes and pressure vessels)

d) materials testing (tensile strength and hardness)

RECOMMENDATIONS

Short-term planning

It is recommended that the NBS laboratory is started with a
small specialized unit of the following specifications:

a) meet the most urgent testing needs

b) can be established in a short time

¢) can be made operational with existing funds

d4) will serve a great number of customers from all over the
country and thus give publicity to the NBS.

These specifications can ve fulfilled by a small chemical
laboratory with modern equipment for classical analysis, microbiology

and basic testing of fibrous materials.

list of equipment for such a laboratory suited for *the testing
of agricultursl and forestry products such as fooa, textiles, and fuels
has teen compiled and is presented in Annex %Y. Waen compiling the list
care was taken that all ecuipment is up-to-date ard selected so as not
£o tecome rfluous whea *he

suge

lzboratory 4evelops and an instrumental

lavoratory is zdded.

S




Long-term planning

Crganization of the Laboratory

For the long-term planning of the NBS national testing
laboratory, a draft orgenization plan of the lavoratory was made and
is presented as Annex 5. The laboratory could be divided in three
divisions:

Pivision of Mechanics

Pivision of Chemistry

Division of Physics
Fquipment

A list of equipment for the different laboratories has been
compiled and is given in Annex 6. The total cost of tasic equipment
is US$ 1.1 million. The precision air-conditioning needed for some
of the laboratories is estimated at US$ 20C,)0Q0. Different kinds of
supporting equipment like furniture, fixtures and {ittings, cornnectors,
stend-by power, pressure boosters, etc., are estimated at US$2C0,000.

This gives a total cost for equipment of US$1.5 million.

Buildings

The costs of the btuildings will be covered by His Majesty's
Government. The buildings are estimated to have 4,000 m? working
space for laboratories, a total of about 6,000 m2 and render a cost
of circe Rs 25 million (about US$1.7 million). The proposal of the
Director Mr. Dinash Raj Bhattarai to temporarily accomodate the first
laboratory in the administration building is very useful. It leaves
time to appropriately design a final laboratory building with the
assistance of an experienced expert on laboratory buildings. Possibly

also to give a second thought to the choice of site.

—_—a
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Laboratory buildings must have the following qualities:

Flexible and easily adjustable to future needs;

Extendable to be atle to grow as activity expands;

Fit for climatic conditioning .e. on a robust foundation

with walls of low thermal conductance and low humidity
permeability;

The whole building, especially windows, doors, ducts etc., must
be air tight enough to maintain a moderate overpressure,
1-2mm head of water, to prevent intrusion of dust and air of
unsuitable temperature and humidity;

This overpressure shall te maintained in all parts of the
buildings, even in not air-conditioned ones. The incoming air
shall be made free from dust by filters before entering the fan.

Windows shall face directions with minimum solar radiation, i.e.
facing north and to some extent south;

Building materials must not expel dust of evaporate fumes and

shall not shrink or sag by ageing Or by climatic variations;

All laboratory working space must ve safe from floods and
protected by lightening arrestors;

There must be a water resevoir covering not less than b days'
consumption;

There must be a stand-by power generator for at least 50% of the
total power load;

The regular electric power supply must hLave the ground accomplished
by a third wire. The maximum permissable resistance between
any connection point and absolute ground (earth) is one ohm.

There must be provisions to take care of poisonous refuse by
destruction, neutralization cr safe deposition and to purify

and re-circulate used solvents.

To achieve this, consultations With an expert on laboratory building

will be essential.




The site for the laborstory must be away from environmental
influences such &s:

vibrations and noise from airports, facotry, railroad or

roads with heavy traffic;

smoke fumes or dust from industry, airport, railroad, major
road, garbage disposal or incineration, sewer treatment
plant, animal breeding farm etec.;

electrostatic or magnetic interference from power line,
radio station, electric railroad, electrochemical industry,
electric furnaces, electric welding etc.;

The land should have a topography that safeguards the drainage

of water even in the heaviest rainfall;

The geological stratum of the land shall offer access to solid

rock to support the foundatiomns.

6,000m2 of land for the laboratories, worht Rs 12 million (US$8,000,000)
has been allocated by His Majesty's Government. It is situated by the
Ring Road near the bridge over the Vishnumati River. This is a good
place with respect to the accessability by road and power supply, however
it is a disadvantage to be in the dust end vibrations from the big road.
The land is flat rice land, four metres below the level of the road and
consists of an estimated 10 m thick sediment of clay, which is not the

best foundation for a laboratory.

d. Coc*ts

In all, the costs of this phase of the establishment of the
NBS National Testing Laboratory can be calculated as follows:

us$ (M)
Basic Instruments 1.1
Support Equipment 0.b
Land 0.8
Buildings 1.7
Total L.o

The manpower and training components are not included.
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Assistance
At present no funds for the materialization of the given
recommendations are available. There are different possible sources
for the assistance to create a National Testing Laboratory. It is
recammmended that His Majesty's Government seeks the assistance for
a project for the purpose from UNDP/UNIDO.

Duration

The duration of the project should be at least five years.

Experts
The following experts should be consulted:

Expert in laboratory buildings 18 m/m
Expert in calibration 18 m/m
Expert in food testing 18 m/m
Expert in physical testing 18 m/m
Expert in electrical and electronic testing 12 m/m
Expert in materials testing and metallography 18 m/m
Expert in instrumental analysis 12 m/m
Expert in environmental testing 12 m/m
Expert in corrosion testing 6 m/m
Expert in textile testing 6 m/m

Total 138 m/m

The expert shall be consulted when needed in the following

phases of the development of the laboratory:

In the planning of the building for each laboratory, the
building expert and the pertinent technical expert;

In the procurement of the equipment, the pertinent consultant;
In the installation of the equipment and the instruction of the

staff how to use it, the pertinent consultant.

This means that each expert has toc come two or three times, It is
advisable that when in the field the expert has at his disposal the

use of a car.

— e
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Training

For each type of equipment one member of the staff should
have three months' training either by the manufacturer or in an
offficial testing laboratory abroad. Before going abroad he must
have been trained by the expert and become used to the equipment and

to the typical testing in Nepal.

The following training programme is recommended:

Food testing 3 m/m
Liquid and gas chromatograph 3 m/m
Spectrophotometry 3 m/m
Calibration 3 m/m
Electrical testing 3 m/m
Textile, paper, wood, leather and paints 3 m/m
Environmental testing 3 m/m
Strength of materials 3m/m
Metallography 3 m/m
Corrosion testing 3 m/m

Total 30 m/m

FUTURE NEEDS

Equipment assemblies for performance testing

In pace with the approvel of new standards and the granting of
new licences for quality marks, new needs for performance testing apparatus
and instruments to check the physical properties of commodities will arise.

A list of envisaged performance testing equipment is given in Annex 7.

Non-Destructive Testing

With the increasing use of welding techniques in buildings,
bridges, hydro-electric power plants, irrigation dams, etc., a need for
non-destructive testing can be expected. A summary of equipment for

non-destructive testing is given in Annex 8.
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Improvement of Equipment

For various reasons, instruments that are usually found
in modern laboratories are not included, e.g. a scanning electron
microscope. A very important part of such an instrument is the
Kevex attachment for elemental analysis. The attachment is dependant
on a regular supply of liquid air which is not readily available in
Kathmendu. Some very expensive instruments, availasble in other
Nepalese Institutions, have for economic reasons been left for the
future. Such instruments are: tensile test machine larger than
60 ton; fatigue testing machine and nculear magnetic resonance
analyser (NMR). An x-ray difraction analyzer might be more in line

with the future needs of the Bureau of Mines.

Other expensive instruments like equipment for the

Interrational Electrotechnical Commission IEC test F - vibration, IEC

test Eb - bump, IEC test G - acceleration, mass spectrometer,
elemental analyzer, differential thermal analyzer (DTA) may become l

needed after some time.

Cost of foreseen egquipment

Tne cose of foreseen future needs can be computed as follows:

Us$
Performance Testing 70,000
Non-destructive Testing 65,000
Improvement of equipment 280,000
Supporting equipment 85,000
Extension of buildings 500,000

Total 1,000,000
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Job Description
Project Document DP/NEP/TT/001

Chart of present organization of NBS

List of equipment. Short-term

Organizution plan for National Testing Laboratory
List of equipment. Long-term

List of future performance testing.

List of future non-destructive testing equipment.




EQUIPMENT FOR THE NEPAL NATIONAL TESTING LABORATORY TO BE ACQUIRED IN 1984

An investigation has been carried out as to which exten testing
facilities for steel and metals are available in other institutions until
the Nepal Bureau of Standards Laboratory has been equipped for such testing.

It was found that equipment for the determi.ation of carbon, sulphur,
phosphorus and silicon in steel together with a complete metallographic
laboratory having a metallographic microscope with Polaroid camera attachment,
grinding mechine, polishing machine and etching ocutfit is available in the
"Dilot and Demonstration Foundry Project" in Lalitpur (DP/NEP/79/001).

A Brinell and Vickers hardness test machine, three compression test
machines for soil and minerals and a universal tensile test machine are in the
Faculty of Engineering of the Tribhuvan University. The tensile test machine
has 100 ton capacity = 980 kN. On the highest range O to 200 ton each division
of the scale is 100 kp. On the lowest range O to 200 kp the divisions are 2 kp.
The machine has attachments for bend test, for compression test and cyclic load.

It has been reported that until the Nepal Bureau of Standards
Laboratory has been fully equipped, similar co-operation with other institutions
may solve acute testing demands in the fields of thermal and electric testirng.

What concerns the calibration and the standards for the physical units,
they are far beyond the reach of the present budget of this project.

In the first step to fit out a chemical laboratory for the Nepal
Bureau of Standards, it is recnmmended that the following equipment is procured.
It is selected to be of high standard and up~to-date and to be sufficiently
comprehensive to make the laboratory operational for many tests particularly in
the field of food chemistry. When making the list, it was teken into account
that the following equipment is already in the possession of the Nepal Bureau
of Standards:

Set of standard sieves 200 mm

It was also considered that the procurement of the following equipment is
already in procesr:

Electronic multimeter Caliper
Portable PH-meter Refractometer
Electronic moisture meter Kjelldahl apparatus

Micrometer set

The cost of the equipment has been kept within the total sum of the
UNIDO budget for DP/NEP/77/001/49-99 for 1984 of US$52,99L4 and a counterpart
contribution in kind for 1983 to 1984 of Rs 150,000 (about US$9,000) for equipment
and Rs 50,000 (about US$3,000) for chemicals and other consumables. The
counterpart contribution is restricted to such items that can be purchased locally.

It is considered that the National Testing Laboratory for a long time
will have to rely on the collaboration with outside laboratories having equipment
that is not yet acquired in their own laboratory. To facilitate such collaboration
and to reduce tardiness a small vehicle for the laboratory is recommended.




LIST OF EQUIPMENT - COUNTERPART CONTRIBUTION

ITZM

Crushing tray. 300 mm of cast iron Pilot Foundry
Crushing hammer. Locg
Diamond mortar 430 mm Hard steel
Iron mortar ¢ 150 mm
Mortar porcelain ¢ 50 mm
¢ 115 mm
$ 250 mm
Pestle porcelain 115 mm
150 mm
250 mm
Mortar agat ¢ 40 mm
¢ 100 mm
Pestle agat 50 mm
100 mm
Sieve brass ¢ 200 mm 0.1 mm 2 pc
0.25 mm 2pc
Cover to sieve brass ¢ 200mm
Bottom to sieve brass ¢ 200 mm
Vise 100mm
Saw for metal with 10 blades
File for metal S pc
Scissors for metal
Power drill. 2 gear and tyristor regulator ¢ 13 mm shuck
Stand for power drill
Set of hard metal drillsg2 to ¢ 12 mm
Machine vise 75 mm
Front nipper
Side nipper
Hand saw for wood 500 mm
Axe L0O g
Carving knife 100 mm
Chisel 15 mm
Pruning scissors
Common scissors 100 mm
Shopping board
Set of knives. Stainless steel L pc
Scalpel

COST US$

75
10
150
50
3
10
60
3

20
20

100
70
30
30

10
10

15

10




ITEM coST Us$

Forceps. Stainless steel, blunt points 105 and Z00 rm
fine points 105 mm
Meat mincer
Gas cylinder LPG 50 1 with valve and butyl tubing
Bunsen burner for LPG 5 pe
Tripod 120, 210 mm 5pc
Triangle, Iron wire with porcelain tubes 10pc LOmm, 50 mm 60
70 mm, and 30 mm tube
Triangle, nickel wire with silica tube 3 pc. 40 mm, 50 mm and
tube
Wire gauze, Nichrome 160 mm 2 pc
Wire gauze ceramic centre 10 pc
Nickle crucible with cover ¢ 30 mm, 40 mm, 50 mm 60 mm,70mm
Iron crucible ¢ 40 mm, 48 mm, 60 mm, 1Spc
Crucible cover Iron ¢ LO mm 48 rm, 60 mm
Crucible tong. Stainless steel 200 mm ar3 300 mm
Fume hood 1200 mm
Extraction apparatus. Soxhlet TOml, épc
30 ml 2 pe
250 ml 2 pe
Extraction thimbles. Soxhlet cellulose Packages of 25
¢ 22 mm 8 pc
¢ 26 mm 40 pec
¢ 33 mm 8 pe
Hot plate. LO0O mm or double heating plate
Gas analysis apparatus. Orsat
Reading glass ¢ 100 mm 2pc
Magnifier ¢15 mm 10 pc (in folding metal mount)
Torch magnifier with measuring scale ¢ 30 mm 7 pc
Socket wrench2s 3mm to 20 mm
Open wrenches émm to 20 mm
Hexagonal wrenches 6mm to 20 mm
Insex keys 11/2 mm to 12 mm .
Screwdrivers 2mm to 12 mm
Instrument sciewdrivers 1/2 mm to 2 mm
Cross screwdrivers, Philips 3 mm to 8 mm
Universal plier

Hipper

20
100

25
10

10

10
20
35
L5

2,000
300
102
1ks

1k0
720
175
2ko
700
30
10
16
25
15
25

10

[eV}

10
10
10




ITEM

Polygrip

Adjustable wrench 20 mm
File

Small hammer

Spanner L0 mm
Measuring tape 3000 mm
Steel measure

Water level

Voltage indicator. Neon or LED

Electric circuit indicator.

Miscellaneous

Batter buzzer

Total Counterpart
Contribution

COST us$

10

A%

511

9,000




LIST OF EQUIPMENT - UNDP/UNIDO CONTRIBUTION

ITEM

Weighing in balance. Electronic toploader Mettler PC220
Analytical balance. Electronic. Mettler AE163
Weighing scoops. Stainless steel 105 mm 3pe
Brush. Soft hair for weighing 3 pec
Spoon. Stainless steel 150 mm 2 pe
Powder spatula 150 mm Stainless steel 2pc
Double spatula. Stainless steel 150 mm 2pc
Water distillation apparatus 1 1/2 1/h Buchi Fondavapor 285
Wrist flask shaker for 8§ samples. Beko-Grave
Extrsction heating units. Gerhardt 6 units
Interchangeable top mould for heating units ¢95 mm 2pc
Cooling water feed piece for Soxhlet
Rectangular water bath. Stainless steel 350mm 500 mm Kebo-Grave
Heating and drying oven LT1 250° Kebo-Grave T50L42
Muffle furnace 31 1100° Kebo-Grave M1100/1
Magnetic stirrer with heating. Witeg M7 300O with stirring bars
Manual piston burette Metrohm E27L  Sml

10 ml

50ml
Spare burette tips 10 pe
Precision conductivity meter Digital with recorder output
Standard electrode for conductivity meter 2 pc
Temperature compensation for conductivity meter
Recorder Servogar 120-20
Precision pH/mV meter Digital
pH electrode 2 pe
Redox electrode 2 pc
Digital stopwatch with big display
Flame photometer with filters, air compressor and gas cylinder
Tintometer Lovibond AFT710

COST US$

1,375
2,750
30

1

3

3

2
2,030
1,250
910
26
230
200
600
1,370
50

50
150
165

600
220
110
600
735
130
130
Lo
630
2,100

Small visual universal polarimter Schmiedt + Haensch with measuring 2,000

tube 200 mm
Colorimter Digital Perkin-Elmer 35

1,890



ITEM COST U3$

Moisture Balance with infrared dryer and stainiess pan 2,650
(Mettler PC220 LP 15 B

Barometer Paulin. In leather case Graduated for Kathmandﬁ 620
altitude

Whirling Psychrometer with table for Kathmandu altitude Lamprecht 2Lko

T40/741 (Alternative: electronic dew point meter iwth peltier cooling)
Digital resistance thermometer pt. 100 0.1 K with probe AMR/2211-1 175
Meteograph Lambrecht 253 for Kthmdu altitude with recording paper 1,050

for 5 years

Flash point tester, Pensky-Martens Herzog for LPG 805
Softening point apparatus Ring + ball method with hot plate LL4o
Sieve shaker Engelsmann JEL 200 1,400
Siever cover and sieve receiver Ls
Melting point determination apparatus Buchi 9510 1,330
Heating device for melting point 185
Attachments for melting point 175
Incubator U81 Heraeus 560
Sterilizing oven Heraeus U4 i 560
Stereomicroscope Zoom 10 to 100 1,000
Universal microscope for transmitted and reflected light 3,000
Polaroid attachment (camera) for microscope 300
Bomb calorimter with digital thermometer, bomb, quarts discs, 8,300

tablet press and oxygen cylinder with valves and tubing

Tintameter Lovibond Mod E 2,100
Laboratory mill Wiley Intermediate 2,300
Ball mill with b jars 1 1 and S5 & 1,200
Small vehicle Mitsubishi 6501 100 with roof rack 3,400
Miscellaneous 609

Total UNIDO Contribution 52,99k
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JOB DESCRIPTION _ ot
DP/NEP/T?/OOl/ll-% /31.3.K T

> - Post title Consultant in Planning and Organization of Testing Laboratories
Duration Three months T
Date required As early as possible . e |
Duty station Kethmendu, with possible travel within the country L
. Purpose of R : : o
Project: To advise end assist His Majesty's Government of Nepal end the = - . "
Nepal Institute of Standards (¥IS) in matters of organization, -~ . -
operation 2nd implementation of standardization, juality cortrol - .-
, end certification marking systems, and the planning end eventual' i
; ’ esteblichment of test laboratories. ’ L.
Duties: ‘The expert will be a member of an international team'attéched
: to the Nepal Institute of Standards (MIS). Under the overall
direction of the Chief Technical Adviser in Standardization o
(Team Leader/Project Co-ordinator) and in close co-operation '
with the staff of the NIS, the expert will be expected to: .

1. review and assess the availsble testing facilities
required for standardization and quality coatral
activities in the light of the work progremzme of NIS;

2. reviev and assess the need for edditional testing '
fecilities that should be set up and prepare a
plan for the same. '

The expert will prepare a final report setting out the findings.,
of the mission and his recommendations to the Covernment on

further actionwhich may he taken. : ' a :fuf\tf

Applications and communications regarding this Job Description should be sent to: - . e




Qual;flcatxons

Language:

- éaékground
Information:

[

University degree or equivalent in englneerlng, or applied

physical sciences. Extensive experlence in plenning o 'f v
organization end operation of quality control and testing

laboratories.

English

The Industrial Policy Order 1974 of His Majesty's Government of
Nepal included provision for the estabdblishment of e Natiomal
Standards Body. However, it was not until 1977 that the National
Councii for Standards was formed. Later that year the Development
Committee Act 2013 gave the organization semi-autonomous status -

-under the Ministry of Industry and Commerce and the Nepal.Instltute

of Standards (NIS) was duly formed.

The role of the NIS as an essential part of the infrastructure

_ necessary for the orderly growth and development of industry,

the economic exploitition and conservation of natural resources
as & means of improving the quality of goods and life has been

‘recognized by His Majesty's Government. However, due to lack L

of both financial and manpower resources, the practical implementation
was delayed and international assistance from UNDP was requested.
4 - aueab

" The work of NIS is underway. Keeping in view the priority
‘objectives of the country's development plans and the resources
-and technical capabilities presently available in the country, ™

the first areas in which the present project will be active are:
1. Planning, progremming and executing all activities ~ . . -
relating to formulation and 1mplementat1on of ’
standards; . T

2. Establishment of a national certification marking
' scheme based on the standards produced by NIS.

3. To advise and assist in the assessment of testing
facilities and planning of laboratories for the
sbove work;

4. Organization and implementation of a public information
end educational campaign to build up standardization
and quality consciousness at all levels throughout the
country.

The implementation of the programme will require the active
participation of many Covernment and private organizations.
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" ¢n T LDGAL CONTEXT

Thisg Projcct Document shall be the instirument referred to as such in article 1,
paragraph 1, of thc lissistance ALgrecment between the Government of Nepal and the

United Nations Development Programme, signed by the partics on .

The Government Implementing Agency . .all, for the purposcs of the Stondard Basic
agrcement, refer to the Government Co-operating igency described in that jgreement,

FiaT IT A. Develcpment (hjcctives

The objectives of the projuct is to use standardizaticn and quality control
activitics which arc to be initiated and strengthened through implementation of this
Project, for accelcration of industrial and cconomic development of Nepal. At the
initial staze standardizaticn and quality control activitics are to be ccncentrated on
the selected priority arcas indicated by the UNDP Country Frogramme (1975-1980) based
cn the HNMG rifth Five Year Flan.

B. Immcdiate Objectives

1. To advisc and assist Nepal Institute of Standards (NIS) in matters of orzani-
zation and in carrying cut activitics in the ficld of standardization.

2. Tc prepare a programmce of werk of NIS based on pricrity objectives of the
Fifth Five Year Tlan and osn the rescurces and the technical copabilities
prescently available in the country.

3. To set up and start operati<n of =2 naticnal égrtification markin; system based
on stondards produced by the IIS.

4. To orgonize and implement an cduccticoncl and mass-media informaticn programme
aimed at building up standardization and quality ceatrsl conscicusncss among
industrialists, Government officials and the generzl public.

C. Backrround the Justification

The prospects for industrial develczment in Nepal appear to be favourable and the
Gevernment hes fully recognized the nced to promotce industrial dewelopment and has put
forward a Nlew Industrial Folicy, the cbjectives of which arc as fcllows:

; 1. To bring about both quantitative and qualitative impfovcments in industrial
' production and productivity.

2. Tc create more industrial emplcyment opportunitics for absorbing the excess
labour force engoged in agriculturec.

3. To mchilize local capital, skill and resources to the maximum.

4. To be sclf-rclaint in essenticl ceoeds ond daily consumption and construction
matcrials within the shortest possible time,

5. To minimize regicnal econcmic imbalance

6. To improve the balance of payment poéition throush incrcased exports and
import substituticn. :
.../.
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g“It iw imperitive that at lcast half of the indicated objectives depend considerably
on the lewol of quality of locally manufacturcd products. Therefrre stonderdization and
nation widc system of quality certificaticn moy and should pay a decisive role in achicv-
ing thusc chjectives.

In the proclamaticn of thc New Inlustricl Uclicy, amon; the naticnal institutions !
which were to be established to support implementation of the Government policy towards :
industrializaticn, the Nepal Institutc cf Standards was listed and its funcitions were
outlined. .

Howcver due to the very limited number of adequately qualificd z2nd cxpericnced
personncl in the ficld a¢ well as the lack of finencial rescurces, implementaticn wag
delaycd oand intermaticnal assistance requested from UNDE.

The Institute of Standards has alrcady been formed and the office ¢f the Institute
also has becen cstablished recently. The actual ypreparation c¢f national standards has,
however not yct begun.

It is fully rccognized that this work is to be thorcughly planncd and organized,
The programme of standardizotizn and quality contrel activitics will be hased not cnly
pricrities which cerive from the development objectives of the country but also on
tuurcuch consideration of capabilities (includin; technical facilitics and qualified
pcrsonncl) that will have been availchle in the country in cwurse of a decade, for its
accomplighment.

The implementation of the prosramme of standardization will unaviidably require
actiwve participaticn of many Goverament organizations, primcorily those dircetly res-
ponsible for the jursuance cf the industirial pslicy of the Government. [

The linistry of Industry and Commerce is called t2 play a2 lcading rcle in
operatin: standardization and quality contrsl activitics not only because it assumes
major respensibility for industrial dewelerment but also because it is onirusted by
the Government with authoritics such as the issue ¢f licences frr establishing indus~—
trics, export/import licences etc, which will be used fur the stimuletion of applica-
ticn of naticmal stanlordse

D. OCutputs .

T g ——_—

The followin; cutputs are expected t: be producel durinsg; the prejeet life which
11 facilitatc the achicvement of the projects immedizte chjcctives indicated in
Secticn B, ’
1, Tochnicel report on organization ond operation standordizeticn system in
Nepel will be preparcd by the Chicf Technical Jidviscr in three menths after
his arrival to thc ccuntry.

- T i pen e w0

2. Technical report on orscnization and cperation of Natiannl Certificaticn
markiny system inclucding testing; facilitics available in the ccuntry and
those to bc established will be prepared by the Chicf Technical /2viser
in Six Months aftcr commencement cf his assignment.

e e

3. Tcchnical reports on prosromming and implementatien of public informotion
and promoticnal campainm for stonderdizatisn and quality ccentrel will be
preparcd by the censultant on completicn of his missicns t» the country. ]
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- p. .Jctivities
————————

It is uvxp~cted that the fr1lvwin activitics will be earricd cut durin,; the
praject 1ifce ’ . '

1. 4 yersyective natisnal grooromae of stanlardizaticsn ond quality control
will Ye formulated in the 1iht of the ;jencral ers;cetive £ir ce-ncemic
and incustrial develspment .f the ccuntry with proper considerations

- ziven te the evailability cof finoncial, tecchnical and human rescurcces.

2. 4 practice of annual plannin~ and bud:etin: of standlardization ond
i Iy .
cecrtificaticn marking activitics will be introduccd and fellcwed.

3. The ;regaration and premul;aticn of notional stanlards will be storted
and carricd on according to the yrioritics cstahlished hy the Naticnal
rrosromme of stondardization and annual plans of the institute.

4. . Hoticnal Certificatisn morking system will be set up and put inte
operatisn for the commefities specifically selecteld Ly the Standerds
Council.

Se i clese co=operation will be cstoblishe? an’ maintoined Letween all the
CGovernment, fublic and (rivate corianizotiong which con be invelved in !
stendortizetion and quality c-ntr-l activitics or-;~nizcd ant coordlincted
by the Institutc of Standeor'se.
6. Trainin; pro;rammcs, scminors, lccturcs cte. will be organized Dby the.
Institute of Stanlards for jrofessioncls from infustries, gevernment and
rublic or;;anizatioms. : :

7. & nation-wide clucatisnal an publie infarmatisn eompainn will be orzanized
and carried on by the Institute cf Standords in ez—oeration with the relevant
Government oencics an? or.ccnizotions,. .

F. Inguts
The Government will jrovide office facilitics and suy-ort -erscnnel tz the
internaticnel staff assined to thc ;rojeet, required to undertake their cetivities
within the scoye of this yroject., The Government will sceurc full—time ompleyed
¢f{ orpart rersonncl to be assizned to the jrcject.

UNI:/UNIZC will provide the followins international cxypertiscs

Chicf Tcchinical wcviscr ca Stontarlization and Cuzlity Ceontrol. He will be
ex;ected to alvise and agsist the instituic in carryin_ cut the activitics of the
irojeet indicatel in scction T an' he will assume cver 2ll responsibility for the
im;lementation of the preject towarls UHIDQ/UNDP.

Qualifications: University J¢,ree or cquivalent in chemical or cnvinccrin:
technoley. DLxtensive cxperience in a scnior jositien in standardization and quality
control cctivitivs at a national lewvel. Inowled e of cconomic and manaserial ospeets
of stonlerdization and quality control is cssentinl, Lxpericnce in developing ccuntrics
je cesirables Duration 13 months. Iote requireld Jure, 1973,

ecefs
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rz-ort_on Information for Stanlorcisation will unlcrt~ke threce s3lit micsions

to the jroject of total duratiin 5 menths (1 menth in Au;ust/Su;tumbcr 1672, two months
n March/april 1979 and two muntns in Scptcmbcr/ﬂovgmﬁcr 1979) ond will 3¢ exuected to
~ssist the Institute of Stanlards in crganization ond im; lementatisn of (ublic informa-
cducation campaiim on the su:ject related to standordization, cquality control

A A
ti1on ane
-1 certification markins. Exzet timin, of those missicns would Lo decided later on

Jiscussions with the Chicf lechniczl iivioer.

Qualificrtions: University desrce or equivalent in mass-media information with
Juration os indicated asove. Date

crpericnec in lovelopin; countrics cssontizl.
rcgquired as ohove.

will be assimed to tac project on an ochoc basis whencver = necd

Consultconts:
arises for ccusultation on 2 particulor zroblem of sroject activities primcrily conncct-

ed with corryinys cut certification moarkin and testins; work.

L

Fellowshir troaining progromme will be arranged.

WIDO/UDy uwill provide cight felleirships of study tour as well as troining
su.table for tac Institute in Jifferent ficlds. Tuc suhject, place, timins and the
Curation etc. will, be decided latter on jointly by UNIZCQ/UNDL or the Chief Technical
adviser an! the Zircctor of the Institutc,

Equipment: Repreduction and awdic-visual equipmeat for total amount cf 12,000
US Dollars uill be provided to the yrojeet wnder UL funds. Jlso a vehicle will be

provided to the prejcet for a cost not cxeeclin: 4,000 US Zollars.

G. liork i'lan :

A preliminary work plan is jiven cn the next paje os o bor shord, 4 Qetailed
vork plan for the implemcntation of the yroject will he yregarcd by the Crief
Technical «Aviser assi:ned tc the yroject in consultation with the Dirccior of the
Mepal Ingtitute of Standards and with the chairmen of Council for Standarlsz. This
will be dzne ot the start of the projeet ~nd brousnt forward jeriodiczlly, Thae

a;reed upon work plan will be attached to the srojeet Coccument as an innex -1 and
will be considered as part of the docwnent.

"~ H, ireparction of the Framework for effective porticipation of Notional and

|
Intcrnational Staff in the greject

The activitics nceessary to sroluce the indicated outputs and achicwve <he
projects imic'iate objectives will be corricd out jointly by the nationzl and
international staff assined te it. The res;cctive role of the national rnd inter~
national staff will be determincd Ly their leaders, by mutunl discussicn and orrec-
ment, at the beoinnin: of the preject, and setout in a IFromework, for Dffcetive
Particiration of llational and Internaiionnl Staff in the [roject. The rromework,
which will Lo ttoched to the Froject Jucument as an Jancx, will be rovicued from
time to tinmc. The respective roles of the national anl Intcernational Suaff shall be
in accordonce with the estovlighed concept ~nG specific jurposcs of technical

co—opcraticon,
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I. Instituti.ncl Promcwork o

The docision to establish the Licpal Iastitute of Stonlords was token by the
~opnment of Uepal withiin the context of <he ifew Industrial iclicy which was pro-
Loatcd in 1974. Howewver Cuc to ceriain recasons the materializaticn of the above
~sigion was deloyed till 1977 when the office of the Instituic was cstablished, the
.rector coppeinted and the Stanlcrds Council formed.

The Inctiftute has scmi~-cutonomous stotus. The council for standords, the
wveening boly,is healud by on. of the honcurable mumbergof thoe national plamning
smission. Its funetions =nd lcal position amon:; other Government Institutions
.ave been fully identificd throuh the nccegsary Government orders, snd have been
+hlished in Covernment Gazette. The Ministry of InCustry ond Commurcc; howcver, is
the link Letween B3G and the Netionzl Sioudords 3cedye.

Under the present comditions existing in the country, thc Institute of Stanlords
;111 also ;lay the role of central ccercinating agsency, which will plan finance, orzo-
nize and direct Standariization and €uzlity Control activities, carricd out by other
crf  tont Government Oronizaticons, besices formulation cnd proccssing: of Steandords
foe ap:roval by the Council for Standoxds, jublicatien of Standords, issuing of
Cuality Certificates etee It is expected that at the initizl staze of operation of
ithe Institute, the follewin crrenizaticas will be dircetly invelwed in the stondardi-
zztion, cortification markinm; activitics, within the scepe of their compotonce.

1+ The Pocd Rescarch Leboratory, lfiaistry of Food, .iiriculturc and Irricetion

2. doyal Drug Rescarch Lzboratsry, Jerortment of lNedicinzl Flants of the
Pinistry of PForcst

3. Arricultural rrojects Service Centre

4. Forcst Resources Dewvelopment Sonrd

5. Industrial Services Centre

6. The Institute of 4iryplicd Scicnce and Tochnolosy

7. Derartment of Llcectricity

8. Dcra rtmont of iHcusing, Buildin: ond ihysical [ lonning
¢ 9. Rescarch Loboratorics of the Department of llines ond Geclory

10. Dcpartment of lint

11. Institute of Enzincering

12. Institute of .asriculturc

13. Institute of ledicine

14, NIEC, TOC ond other Departments and Corporations under the Ninistry of
Inlugtry ond Commercce.,

= ot g Yy

Specicl saprcoments will bLe arronced between the 2leve orcmnization ~ad the
Ingtitute of Stanlards in order to sceurc zetive and vfficient participation of
these orsanizetions in standardizeotion wd certificntion mrrking: activitics. it
a. later sicc of implementatisn of the Lroject, eimilar oireoments could be arranged
with othcer Govermment ~nd rrivote or mnizntions if their perticipation in standardizao-
tion or ceortifiention work is reqnired,

eos/s
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j. lrc-racquisitcs

1. The Government will toke 21l neccgsery action te sccure timely prerarction,
aoproval and sromul;;ation of tac stendards orders uwhich is to scrve 2s the
le;2l, administrative and orgonizational basis for all standertizotion and
certification markin: acctivities in the country.

2. Thc Government will provide financial resources roguired for normzl function-
- inz: of Eepal Institute of Standards and implongntoticn of the epvroved pro-
zrommes ef its activiticese :

3. The Government will sceurc timely sclection, preporation and relcsase of the
national staff who nced training under fellowships jrovisions of thc project
documcnt.

4. MNepal Institute of Stontards will provide 3ll the svailable information
required for the implcementotion of this project, to the internaticnal staff
assi;ncd to the rrojecte .
The Irojoct Document will be sijmed by the Resident Ropresentative cn behalf of
T and WMICC assistance to the yroject will be jrovided susject to LI recciving
wotisfacticn that the prercequisite ligiecd abewve have boen fulfilled or are likely to
be fulfilled., Whon the anticipnted fulfilment of one or more prercquisite failsto
matericlize, VHDD moy, at its discreticn, cithir sugpent: or terminztc ifs essistance.

K. Future UIDI Jssistoance

It is ~nticip-ted that successful im;lementation of the present frojeet will 1lead
to o considcrohle develorment ond exponsion of stondoaxdizoticn ond quality control
activitics in the country which in its turn will crente nocossity €9 [rovite odditional
tcchniczl assistonce to the Institute of Stontards.

The roguiriments of futurc zsgsistanee will Sc determined Sy o joint WNDC/UNIDO
mission in consultaticn with res cctive Gowernment zutheoritics as 2 later stoge of the
implementaticn of projoct.

PART III. Schectules of Honitorins:, Dvalunticn an’l Reoorts

Ae Tri-ortite Menitorins~ Revicws

The projeet will be subjcet to perialdic rovicw in aceorlance with the policies
and procelurcs cstblished by UMDY fer moniiorins ;rojcet anl prosramme implementations

B, CLvaluation

The projcct will he subjcect to cvaluntion in cccordonce with the jclicics and
rroccdures cetahlighed for this purpoese by UF2r. The oronizotion terms of refcerence
and timins of the evhluation will bo Ceeided by consult~ticn between ZiG -al UNOT

and UNIDC (as Executin: ..cney).

C. iro.ress and Terminzl Reyorts

The Chicf Technicnl alviser will roduce his first rorcess report in o month after
hia nssi-nmeint t9 the yrojecte 4ill thic suhscequent prosrecz rejorts will Le preparcd
after cviory six months of the project implementation.

Tuc terminal regoert of the jroject will be preparct in 2ccerdance with the

x "® - .. ", ,. pe - S 2 d
policicvs ~nl! preceurcg c¢st-blighed by UMLL. :
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FLN  BAR  CHART

cerequisites

2.

2.
3.

4.

De

6e
Te

Troml:ation of the Standards Order
(Gath-n iccsh)

Recruitment of technical staff of tho
Instituic to be comploted (as and when
nccessaxy)

ictivitics (sce “E" page*3)
.

Preporation of perspective national
pro-romme of gtandardization

«nnunl Flons and Buliets
ireporation of national standards
Noticnal certification marking system

(2) Formaticn of the pool of the orsonization
to be involved in standardizoation and Q.C.

(») Co-orliuaticn of the activitics
Trzinin; prosrammes of NIS

Naticaal cducational and public information
compaisn

Injuts: (sce g pace 3)

Internaticnal Stoff
dssigoment of CTA (11-01)

Exgert in Infeormation for stondardizoation

" (11-02)

19178 1579

JFMLHNJJASOHND JFHLANI T LSOND

1673 centinuous

oontinuous

W reparatory work Opcroiional

yrepoaratory work

Yreparation Implementation
(fai3/scits) (Mar/fpril) (Scpte/Cets)
1st Mission 2nc Mission Ird lission
L\/




Inputs (Cont'c)

Consultonts (time ond specialization to be
dctermined later)

Troinin:

1. Study Tcurs

2. Follouships Standordization amdl Food Freducts

3. Stonanlizaticn of Electrical Katerials
and iypliocnces

4. Stonorcdizotion of Construction Hatorinls

5. HN-tional irrozrammes of Q.C. and Certification
Harking

Laui:ment

Rerrouction and aulio-visual equiyment to be
celivered DYy

&npns(am'm“pxﬁ 2)

1. Techniccl Revort on organization and opcration
standorlizotion in Nepal

2. Tcchnic~l Report on certification moxrking

3. Technic~l Report on sublic information and
cducation campoign

UNIDO/UMDT i'roject Review HMission

YORK FLAN BAR CH.RT (CQNT'D)

1978
JFMAMNIJT.LSOND

1979
JFM.LKJJ.LSOND




Country :
Irojoct Title

Froject Mo

1C

1"
11-01

11-02
11-03
11-5%
15
16
15

3
39

40

41
42

&om

49
50

Nepal

s

TROJECT BUDGET COVERINIG UNDP CONTRIBUTICNS

(in US Dollars)

assistence to tho Nepal Institute of Standards-II1

o7 /NEF/71/001/i/01/37

v emevamam—

Total 1979 1979
m/m « m/m v n/m .
FRQIECT PERSONNEL
LXULrLS
Chicf Toehinicnl sdviscr on Standoxrdizaticn and
runlity Countrol 13 87, 200 1 32,200 11 55,000
Bxpert on Information for Stondardization 5 31,200 2 11,700 3 19,500
Ccnsultonts 10 63,000 4 24,000 6 35,000
Sub-Total 33 191,400 13 67,900 20 113,500
Internzl Travel 950 350 600
llissicn Costs 2,500 - §L5OO
Conponent Total 134,350 63, 250 116,600
-
TRAYNING
Fcllouships 5 51,000 _204.240) 25,800 18 25, 200 (i-140)
Componcnt Total 30 51,000 20 25,000 % 25, 200
LOUTIDET
Hon~fzponidle Equipment 16,000 12,000 4,000
Bxpendable Equipmont 4,000 1,000 3,000
Component Total 2,000 13,000 [,000
HISCELLANECUS 4,000 1,750 24250
GRiUD TCTiL 259, 350 108, 800 151,050




DIRECTOR
MR, DINESH RAJ BHATTARI

PERSONNEL ASSISTANT

MISS MANGALA DANGOL

I

1

|

l

I

FINANCE AND ADMINISTRATION DIVISION
DIVISION CHIEF -~ MR. BEL BAHADUR
ADHIKARI

PLANNING AND PUBLICATION
DIVISION

STANDARDS FORMUIATION

DIVISION

D.C. - MR. BINOD
BAHADUR THAPA

l

1

AUMIRISTRATION BLECTION

FINANCE SECTION

B.C. Mit. GYAN CHANDRA SENIOR ACCOUNTANT
SHRESTHA -MR. JWALA PRASAD
4 SHRESTHA

ASUTOPANTS: ASSISTANTS:

=M. LAXMAN THAPA
-Mi. BALA RAMGIRI
-Mit. KARHA MANGHALE

DiIVEE:
=MR. AWA RAJ MAHAT

PEONG

-Mi. LAL BAHADUR SHRESTHA

-MR, ARJUN MAHARJAN
-MR. GUNRAJ BHANDARI

=Mh, BTCLHUNU BALADUR KUNWAR

=My HABAD SHAHI
Mo RAJENDA SHRESTHA
-MRG. NANLD MATNTA

BECTION OFFICERS:
~MR., SHAMBHU MALLA
-MRS. MALLIKA RANI

ASSISTANTS :
~MR. MADAN KC
-MR. YUB RAJ BHATTARI

CHEMISTS:

~MR. RAMESH STHAPIT
-MR. UTAM K. KUNWAR
-MRS, SUSMA RANA

CHFMICAL ENGINEERS:
-MR. BISHNU RAHWBHANDARI
~MIS8 BINA RIJAL

TECHNICAL OFFICERS:
-MR., JITENDRA THIKE
-MRS. SHAKUNTALA RAT
-MR. RAJ R. DHARWWA
-MR. DILLI R. PANDE

IMPLEMENTATTON
AND TECHNICAL
SERVICE CENTRE
D.C.-MR, YAGE
PRASAD GIIMIRE

CERTIFICATION AND
INSPECTION DIVIS:

TECHNICAL ASST.
-MR. VIJAYA X.
BHRESTHA

INIPECTORS:
~MR. SlIREF BHAKIA
PRAJAPATI

+ =MR., BINAYA KUMAER

SHRESTHA

MECH. ENGINEER
~MR. RAMESWOR P.
BHATTARAT




- muxpum'r FOR THE NE. - NATIONAL TESTING Laaomurom ro BE s
- 'ACQUIRED 1IN 0o ST A

-

An 1nvestigatlon ‘has been carried out about to which extent teetnio
" facilities for stesl and metals are available in other Anstituti ons ’
until the Eapal Bureau of Standarda laboratory has been eqm.ppad tor '

such testlng. S - Tl e

It was found that equipment for detemination ot carbon,aﬁphur,

phosphorus. end 8111con in steel together with a complete metallo-"
graphic laboratory having a metallographic mecroscopa with Polaroid
capera attachment, grainding machina, poloshing machine and’ etchd.ns
outfit is available in the "Pilot and Demenstzation Foundry Project”

in Lalitpur. DP/NEP/79/001. T e T

o

DET .
l’ -

A Brinell and Vickers hardnesa test mech:.ne, thrae compression test
machines for soil and minerals and a universal ‘tensile. tast machine -
‘ --are in the Facu].ty ot Engineering of the Tribhuvan University,'lh i
tensne test machine has 100 ton capacity,=980 kN.On- the hi,hest ra.o_,
0 to 200 ton each devision of the scala-is 100° kp. On- the loweat ran‘°
0 to 200 kp the divisions are 2 kp. The sachine has attachments for
,bend test, for compression test and for cyclic load. a ~ 3 -j, ‘_ .; ..

. Lt S
\ Lo {' n * ~
It has been reported that until the Nepal Bureau of Standarda Lahorg
tory has been fully equipped, similar cooperation with other ins%i-f‘
tutions may solve acute testing demands in tha tields o£ themai and .

: eloctric teeting. S ; T T -l"f.!?_',:i“:l',‘ .
e ' Lne e -T":'_,.'q;,i’ R

S

Wh.t. concerns the calidbration and the standards for the physical uniis

they are far beyond the reach of the present budget of this oroject.

. v -
.«_,_w

In the first step to fit out a chemical laboratory for the !’apa.l-
Bureau of Standards it is recommended that the following equipment
is procured. It is selected to be of high standardsand up to data -7
and to be sufficiently comprehensive to make thde laboratory ;poratio-
nal for many tests particularlj in the field of food” chenistry. T
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" When making the list 1t was taiken into account that the following !m’;}

eqnipment ia already ia the posseaaion of the Nepal Burean of Stan-,f-.'

dards.>'

Set of atandard gieves 200 mm,

It was also congidered that the procurenént of the following equipment

s already in process:

Electronic multimeter
Portable PH-peter
Electronic moisture meter
Micrometer set

Caliper

Refractometer

Kjelldahl apparatus.

.-‘.

The cost of the eqnipment has been kept within the total sun of the
UNIDO budget DP/KEP?77/00149-99 for 1984 of @ 52994 and a Counterpart
. contribution in kind for 1933 to 1984 of 150 000 Rps abopt 8 900Q_w

for equipment and 50 D00 Rps about 3000 for chemicals and other = .

conaumables.

>

The Counterpart contribution is restricted to such 1tens that cap be

 purchased locally.

It is considered that .he National Testing Laboratory for a long-
time will have to rely on the collaboration with outside laboratories
haviag equipaent that 1s not yet acuiired in their own laboratbry,,
To facilitate such collaboration and to reiuce tardiness a small-,

vehicle for the laboratory is pecommended.

List of Equipment

gounterpart Contridution

Item

Crushing tray. 300 gn of cast iron Pilot Foundry

Crushing hamser . 400 g :
| Diamdnd mortar. ¢ 30 mm Hard steel
Iron mortar @ 150 mm

g

5
10

150

b3




: 720 7

o | . s L
Mortar porcelain ¢ S50 mm ;T‘ - 3 }*ﬂi;l
Ense o ol AT
¥ 230 SR : 60, - . -

Pestle porcelain 115 mm - N e . 3 l','?fiju _
150 mm A T 5. :‘ :;. ,“ )

Foma. 20 e

Mortar agat ¢ 40 mm. L 20 - T
@ 100 mm - - - (s D
Pestle agat 50 mn o ? o B
100 oamft - T - T
Siev, Brass ¢ 200 mm 0.1 mm.2 pc o wo -
0.25 mm 2.Pc - 80 - - .
Cover to siev. Brass @ 200 am : 20‘r>i - LM
Bottom to siev.Brass ¢ 200 mm o - 2 {':fé';'
Vise. 100 mm . S so - .l {
Saw for metal woth 10 blades o 15 -
Plle for metal . 5 pc. = - S [  m;-t'2ff"‘v;w

Scissore for metal - - 10 j‘.£f§5>
‘Power drill. 2 gear and tyristor regulator.ﬂ l} mm shuck IOO - an:

Stand for power drill ‘ 70 o

Set 0f hard metal drills/2 to ¢ 12 mn , 30 . "
Machine vise 75 mm I 30 e .
Front nipper . C _ 5. 'L
Side nipper - . : S ‘5 a >
Hand saw for wood 500 mam R ' 10

AX 400 g ' 0 e
Carving knife. 100 mm | 5 .. e
Chissl 15 mm 5 '
Pruning scissors . 15
Common scissors, 100 mm : o 5
Shopping board ' .3
Set of knives. Stalnless Steel 4 pc. . - 10 o
Scalpel : ' 3 .




. i g . . . " ‘.‘.‘,: B
B . A T L (N L .
2 N /A T

.

B . : , o o
. . . : ;
» . N H - - - . A s . A
.. . Y - N ~
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Forceps. Stainless steel. Blunt points. 105 mm & 200 am - ?73: .
, Finé points. 105 mm ,j{':x-fa Pe
Meat mincer , ‘ . e .,”«; 20-. e
Gas cylinder LPG 50 1 with value and butyl tubing "'“,\lﬂ:_ijooﬁ_‘.
“_Bunsen burner £orlPG 5 pc T ,»'j__‘"f?555545if.
‘Tripod 120 ,, 210 mm .5pc. - T
“'Trainsle, Iron wire with porcelain tubes. 10 pc. 40 mm,ﬁo mm ;;iﬂﬂ“v: J
. 60 om, 70 mm and 80 mo tube . - ‘to...._--j-'7
Triangle, Nickel wirs with silica sil:lCa tube. 3 pc L.Om 50mm )
: . " and mnm tube _ C 10 -
~Wire gauze, Nichpome 160 mm.160 mm 2pc . S ”) 10
Wire gauze ceramic ceanter, 19 pc. ' ) A20/
Nickle crucible with cover,@30mm,@ wm,a.nsom, g 5om,¢70m 85
Iron crucible.@40mm,d48an,Pd60mm, 15pc L =5
Crucible cover. Iron @40 mm,@48 mn,760 mm - .4
Crucible tong. Stainless steel 200 mm and 300 mm :I;_? 7
Fume hood. 1200 mm .. 2000
Extraction Appratus.Soxhlet 70 ml. 6 pe , . 300
30 ml.2 pc’ | .02
250 ml.2pc ' SRR 132
Fume Hood. 1200 nm | ' ‘2000 -
Extraction thimbles. Soxhlet. Cellulose, Packases @ cs. o
g 22 mm 8 pe. S Two
g 26 mm. 40 pe S 20
» @ 33omn . 8 pc N
Hot plate. 400 mm.or double heating plate. s 240
Gas cylinder LPG S0 1 with value and butyl tubing - 300,
Bunsen burner for BPG 5pc. T 55 ¢
Tripod. 120 mm 210 mm. 5pc 25 -
Traiangle. Iron with porcelain tubes. 40 mm. 50 om 60 om0,
70 mm & 80 mm : . S5
Crucible tong. Stainless steal. 200 mm 2 pc o ?
Gas analysis apparatus. Orsat. ' C 700
Reading glass @ 100 mm 2 x .30
Magnifier @15 mm 10x. In'foldingmetal mount. L ',‘IQL‘

e e e ot e e e R ) L e e
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. Ttom ;-
Torch magnifier with maasuring scale @ 30 mn 7x
 Socket wrenches 3 mm to 20 ma o
Oven wrenches 6 mm to 20 mnm
Hesagonal wrenches 6 mm to 20 .mm
Insex keys 13mm to 12 mm
"Screw drivers. 2 mato 12 ma . ;
Instrument screw drivers ¥ mm to 2 mm
Croes screwdrivers.,Philips 3> mm to 8 mm

Universal plier
_jéipper

Polygrip

Adjustable wrench . 20 mm

File

Small Hammbr

Spanner . 40 mm

gggﬁuring Tape 2000 mm

Wategﬂrg%gf'

Voltage indicator. Neon or LED

Electric circuit indicator. Battery. buzzer
Migcellenous

: Total Counterpart Contribution




VAN T e
. 'UNDP/UNIDO Comtribution - g
’ E : ) Y TP
Weighing in Balance. Electronic toploader, METTLER PC220 _ 1375
" nalytical Balance.Blectronlc .MEPTLER AE 165 - . 2750 .. .. -
Weighing scoops. Stalnlesssteel. 105 mm 2 pe. T L0 e
Brush, Soft halr for weighing 3 pe. - T B LT o
Spoon, Stainless steel. 150 mm 2 pc . BT ,‘.-' . ‘.,}.,
Pomder spatlila 150 ma. Stailnless steel. 2 pc - - - 3;": )
Bouble spatula. Stalnless steel. 150 mm 2 pe. - . 27 07T
Water destillation apnaratus. 13 1/h. BUCHI FONDAVAPOR 285 2030 - _'
Wrist Flask shaker for 8 samples. KEBO-GRAVE =~ T 250 1
Extraction heating units. GERHABDT 6 units B 910#’“
Interchangeadble top mould for heating units. #95an ch - o
Cooling water feed pice for Soxhlet ) 2%
Rectangular water bath ., Stalnless steel. 350am 500 mm | N
| KEBO-GRAVE . 200°
Heating and drying ovem.47 1.250°. KEBO-GRAVE T 5042 600
Muffle furnace 3 1.1100°.KEBO-GRAVE M 1100/1 1370 -
Magnetic stirrer with heating .WITEG M 7 300°With e
L stirring bars. - ) 50 .- .
Mapeal - piston burette, METRCHM E 274. Sml = ° 150 -
- S 10 m1 [
50m . 186577
Spare burette tips. 10 pc. | : 207 . -
Precision conductivity meter. Digital with recorder output 600 .
Standard electrode for conductivity meter. 2 nc v '220 ' ' )
Temperature compensation for conductivity meter - 110 -
Recorder, SERVOGOR 120-20 : , ..‘soq,.f )
Precision pH/mV meter. Digital ' 75 .
PH ekectride. 2 pc | o T30 L
Redox electrode 2 pc . - . 1307
Dlgital stopwatch witb big display 80
Flame Photometer, With filters, air compressor & gas L
cylinder 630
Tintometer, LOVIBOND AF 710 2100
Small visual universal polarimeter., SCHIMIEDT+HRENSCH with
measuring tube 260 mm 2000 .. .,

Colorimeter Digital PERKIN-ELMER 35 , . 1890




V7% V7S A

Item . " - 8 e
Moisture balance.METTLER PC 220 with Infrared dgyer o
: LP 15 B and Stainless pan 2650

Baromater, PAULIN, Io leather case. Graduated for .
* Kathmandu altitude.- N -

Whirling Psychrometer . LAMERECHT L 2,0/74%..with table LR
for KTM altitude 250 -

Alternative: Electronic dew point meter with peltier cooling.
Digital resistance thermometer.pt 100.0.1 K.with probe. 175 T

MR/~ 22111 : P
Meteprograph. LAMBRECHT 253, For Kathmandu altitude.With L

recording paper for 5 years. ' 1050 )
Fash point tester, Pensky-Martens. HERZOG. For LPG 805 ©
Softening point apparatus. Ring ana ball method. ﬂith :

bot plate - o 440

Sieve shaker, ENGELSHANN JEL 200 . _ . 3400
Sieve cover and sieve receive . 45
Mexting point determination apparatus. BUCHI 9510 1330
Heating devise for melting point, 185 )
Attachments for Helting point a 75
Incubator . 48 1. HERAEUS "~ 960
Sterilizing oven., HERABUS 48 a _ - 560 .
Stereamicroscope, Zoom, 10x. to 100 x 10C0
Universal microscope for transmitted and reflected light.3000

Polariod camare attachment for microscope 300
Below are items of slightly lower priority: o

Bomb calorimeter with digital thermometer, bomb,quarts discs,
tablet press and orygen cylinder with values and tubing-B}OO

Pintometer, LOVIBOND MOD E , S .. 2100
Laboratory mill. WILEY Intermediate : 2300 -
Ball Mill with 4 jars 33 and 5L are balls © 1200
Small vehicle MITSUBISHI 650 L 100 with roof rack 3400
Miscellenious ' 609

Total NIDO contribution 82994

Iftthe actual hotal purchase price deseend below this,
the following aquipment should be comsidered for procurement;
Moisture-balence—METTLER -PC-220-with-Infrared-Dryer '

+P—t5—B—and—staintess-pteel—pan .
Pyenometer,aircompression, BECKMAN MODEL 930 1300 -

Botary Evaporator Buchi/R/A with waterbath W-2404N . 1055

.
e




Proposed Organization Plan for National Testing Lsboratory

HEAD OF LABORATORY
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DIVISION OF MRCHANICS

. Strength of materials
Teneile strength
Hardness
Metallography

— Building materialse
Soil

Concret

Bricks

Steel

Metal

I—Thermal teeting

Thermal conductivity
Thermal cspacity
Heat of combustion

— Performance testing
Vehiclen
Pressure vessele and tubes

~— Workehop

T

DIVISION OF CHEMISTRY

}—— Chemical snalysis

Classical
Instrumental

—— Microbiology
Food testing

—— Fibere
Textile
Paper
Leather
Wood -

— Polymers
Thermoplastic
Thermoset
Paint

—— Performence teeting
Technical products
Soap end detergents
Ink

— Environmental testing

— Corrosion-testing

L

r——LmvxsmN OF PHYSICS

— Calibration~
Maem
Force
Prassure
-Length
Angle
Yolume
Velocity
Temperature
Light
Electrical unite

— Physicsl messurmente
Electrical
Accoustical
Opticel

L_.Performance testing
Battery testing

Electricsl eppliances teeting
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-1 - ANNEX §

LIST OF EQUIPMENT. LCONG TZRM.
To make a functional Natiomal Testing Laboratory for the Nepal Bureau of

Standards the following equipment is recommended:

ITIM us ¢
INSTRUMENTAL ANALYSIS
Liquid Chromatograph (LC), LXB, composed of:
Components of primary priority:
Pump with valves, K 2150-102 to 2150-106 1870
Controller, 2152-002 3306
Sample injector, 2154-COl with mounting bracket 790
Column oven, 2155-002 3500
Gel permeation Column, 2135-2%0 875
Ion exchangze Column- 700
Reversed Phase Column, 2134-210 265
Rapid Spectral Detector, 2140 002 9640
Recording Integrator, 2220 002 3120
Connecting cable and pack of paper 125
Syringe, 2154-%05 57
Syringe, 2154-310 57
Total 24 105
Attachments of secondary priority:
Electrochemical Detector 2143-002 2500
Refractive index Detector 2500
Computer interface, 2140-100 740
Floppy Dise, 2140-200 740
Computer, APPLE 2000
Solvent Conditioner, 2156-001, w#ith Heium gas cylinder 1000
Total 9480
Liquid Chromatograph, Total 33585
Gas Chromatograph, PSRKIN-ELMER, Sigma 115 16280
Attachments of primary priority.
Pair of Detectors: Flame Ionization /FID) and Nitrogen/
Phosphorus (NPD) 6000
Air Cylinder with Regulator 650

Hydrogen Generator, C023-0563

3200




Nitrogen Cylinder aith regulator 450

syringe, 1 microliter, with spare needle 100

Syringe, 10 microliter, with spare needle ) 100
Total 26 980

Attachments of secondary priority:

Flame Photometric Detector (FPD) . 2000
Hot wire Detector N 3000
Helium Gas Cylinder with Regulator 650
Total 6650

Gas Chromatogragh Total 33 630

Infrared Spectrophotometer {IR), PSRKIN-SLMZR, Model 1500 FT/IR 50 0Co

Necessary attachments and peripheral equipment:

General purpose kit of liquid cells, 5100 7739 2500
Hydraulic Press, 15 ton, 5100-4599 . 1700
Multiple Internal Reflection 'MIR) accessory, 0186-0382 115¢
' Total 5350

Atomic Absorbtion Spectrophotometer {AAS), PTRXIN-ZLMER Model

5000 0047-08433 4o coo
Necessgry attachments and peripheral equipment:
Zeeman Furnace Module 10 000
Solid sampling spoon kit 500
Pack of spare graphite tubes 580
_ Air Compressor, 0303-0314 1400
Acetylene Gas Cylinder, 1A, (8500 liter gas), with regulator z
0203-0106
Nitrogen gas Cylinder with regulator, 0203-0254 650
Exhaust gas evacuation system 1200
Hollow Cathode Lamps: Ag,Au, Ca, Co, Cr, Cu, Fe, K, Li, Mg,
Mn, Mo, Na, Ni, Pt, W _ 450¢
Electrodless Discharge lamps, As, Bi, Cd, P5, Hg, P, K, Sn, Ti, Zn 4700
Double Power Supply 3100

Total 67 120
INSTRUMENTAL ANALYSIS Total 189 485
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LABCRATORY FOR FIBZRS AND ALIKZ MATERIALS

The laboratory has to be airconditioned to a temperature 18° C to
22° C and a relative humidity RH 63 % to 67 %.

Thermo-~ Hygrograph, LAMBRECHT

Microscopic Fidre Projector 1COx, LCRENZEN and WETTRE F82
Universal Mictos~opes with Ocular Scale

Drying oven, 48 1

Quadrant Scale, 0 - 17,5 gand 0 -« 50 g

Fibre identification dyeing kit

Measuring reel for yarn count -

Twist counter,

Counting glass

Flammability Tester

Thermal Conductivity tester

feathering tester

Flat Iron

Steam Press

Universal Tensil Test Machine, ALWETRCN TCT 20, 20 kN
Basic Measuring and Control System for Tensil Test Machine
Loadcells, 10 N, 10 N, 1 kN, 10 kN and 20 kN
Extensometer of pulse type, ALWSTRON 065-178-4284

Screw Clamps,open type, 15 mm, 065-463-0418 to 19, 50 N
Screw Clamps, open type S0 mm, 065-476-2419, 2 kN

Self locking Clamps for rope, 055-357-1555, 20 kN
Compression Plates 450x500 mm, 0565-258-1229
Bending Head @ 15 mm, 065-454-1615

Rollers g 15 mm, 065-464-1507

Supports for rollers

Bursting Strength tester for textile R ~
Bursting Strength Tester for Paper LCRENZEN gnd WETTRT Code 04
Elmendorf Tearing Tester #ith one Pendelum, LORSTNZEN and WETTRI
Slectronic Stiffness Tester, LORSNZEN and WSTTRE, Code 16 D
Surface Mettability Teeter LORENZEZN and WSTTRT, Code 28

Nater Vapor Permeability Tester, LORSNZEN and WETTRT Cod 45
Static Friction Tester, LORENZEN and WZTTRT Code 102

Dynamic Friction Tester, LORSNZEN and” WSTTRZ, Code lo3
Precision Strip Cutter, LORENZSN and WETTRI, Code 142

600 %
2500

3500

500

520

900
1000
175
3500
2000

15000
20
1000
20 000
20 aco
6 500
4000
640
640
910
2700
120
100
170 .

3000

2000
11co

35¢0

2800

2000

1000

1500
260



Taber Abrasion Tester

Smoothness and Poroeity Tester, Digitel,
LORENZEN and WSTTRE Code 131

Launderometer

Attachment for Dyesing test

Total

PAINT LABOHATORY
Fineness of Grind Gage, Stainless, GARDNER GR-2512 .
Pfund Cryptometer, Combined, GARDNER
Coating Thickness Gage, Digital, GARDNZIR Positector, metric
Glossmeter, GARDNER Glossgard
Colorimeter, GARDNER XL 805
Ford Viscosity Cups No 2 and No 4, GARDNER, with stand TR 7215
and accessory kit VG 7208
Brookfield Viscometer, Digital, GARDNER VR-4845

Total

CALIBRATION
Masscomparator(Squal arm balance), 1 kg - 0.5 mg

Masscomparator, 25 kg - 15 ng

Electronic Precision Balance, 150 g - 10 microgram , MSTTLER AE163
Electronic High Capacity Balance, 30 kg - 100 mg, SARTORIUS 3803MP5

Weighing Platform 2000x4000 mm, 5000kg - 2000g, SAUTZR EGS 4000

Calibrated Masses K CRGANISATION INTSRNATICNALZ DI METROLOSIE LEGALE

(OIML), 2@ kg P 1 and 10 kg F1

Set of Weights Skgtol g E 2

Set of Weights 10 kg to 1 mg, F 1

Laser Msasurment System, HEWLETT PACKARD 5528 A

Mikrokator Comparator, CZJ 510-9, & micrometer : 0.l micrometer

Comparator Stand, CEJ 512 B + 2

Triangular Straight Zdge, C%J 50 - 2

Parallell Jaws, C3J 38 ¢

Holder, CZJ 61 - 2

Comparator Table for Measuring Tapes, 25 m #ith Standard Steel
Tape, 25 m : 0.4 mn

Sets of Gage Blocks, CZJ ML + M2 grade CO

Diabase Surface Table 500 em x 500 =m, CEJ 8070 - 7

Precision Angle, CEJ DPV-l

3200

3800
5000
1000

113 105

220

500
1150
10¢0

2000

340
2500
7810

4000
6000
2000

3750
6700

600
100C
1000
25 000
715
9z¢
100
100

50

15 000
10 Co0
700
100




- -5 -

Angle Gage Blocks, STARRETT WSBEER AG 11 LM 2000
Dead Weight Tester, 0.1 to 0.7 MPa, Gas, ’1-7 Atm) BUDENBEERG 1500
Dead Weight Tester, 0.1 to S5 MPa, 0il, [1-550 Atm), BUDSNBZRSG 2500
High Pressure Pump, 50 MPa, 100 1/h 1c00
Air Pump, 1 MPa, 120 1/n 500
Yacuum Pump 100 Pa, LEY3CLT 5c0
Yater Manometer, 1C00 mm Aq 250
Mercury Manometer, 600 m2 Hg 200 -
Mercury Barometer 500 mm - 310 =m Hg, LAMBRZCHT 610 loco
¥Mc Leod Compression Vacuum Gauge, Kammerer, 800 -~ C.Cl aPa

(50_10—4 Torr), BRAND 200
Precision Pressure Control Volumetrics 1600
Standard Manometers, 0.25 %, O-1 MPa, 06 Pa, 0-60 MPa 450
Set of Calibrated Volumetric Flasks of glass with glass stopper,

0.1 %, 5-10-20-50-100-2C0-5C0-1CC0-20C0 ml, % sete, DURAN 425

50CC ml, DURAN 25
Set of Calibrated Volumetric flasks of Stainless Steel, 0,05 %

51,101, 20 1, 50 1, 100 1, FURHOFFS ROSTFRIA 5000
Volumetric Pipette, 0,5-1,0-2,0-5,0-10-20 ml, 3 sets,

SILBZRBRAND STERNA 4o
Sraduated Pipette, 0.5-1-2-5-10-20-25 ml, 3 =ets, BLAUBRAND 70
Mcasuring Cylinder, 5-10-25-50-100-50-5C0-1000-2000 ml, 3 sets

DURAN Class A 1c0
Thermostated Oilbath 0% to 200° C 4coo
Ice Bath 50
Refrigerator to make ice So0
Quartz Thermometer, -80° to 250°C = 0°.04, WEALETT PACKARD 280%4A 4000
Universal Digital Thermozeter, -250° to 23302C :G°.1, with 8 different

Thermocouples and #ith Pt 100 Probe, #ith output for recorder

SYMETRA M 4201 3500
Recorder, SER7CG0R 200 - 01/3%2 2000
Optical Pyrometer, Digital, 0° to 200C0°C, RAYN3ZR II Model R2LT

and Model R24T 4co0
Calibrated Ribhon Lamp #ith Power Supply 2000
Thermometric Fixpoint, Tin Freezing Point, 231°,85, (231,85K) 1000
Cptical Bench . 30c0
Standard Incandescent Lamps, 2 pc, with Posar Supply z0co
Digital Photoaseter 5¢o
Integrating Sphere, Ulbricht, 2 m 3000

Total 128 755
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!
Direct Current Calidration Unit, FLUKT 7105 A 22000
Digital Multimeters with 4 shunts, 0.1 A to 100 A
NCRMA 05 135 3 pe 7500
Precision Digital Wattmeter, NCIMA 05 155 87¢c0
Digital Pover Factor Meter, YOXCCAWA 25254 2000 .
Oscilloscope, HSALETT PACKARD 1727 A 10 000
Signal Synthesizer, Fluke 6010 A 4000 . ,
Power Supply/Amplifier, HP 5825 A 2500 . -
Universal Counter Timer, FLUXZ 1953 A 2000 ;;; _ :
Insulation Tester 1999 Megohm, NCRMA D 3950 Soo- }*- -
 Gaussmeter, YCKOGAWA 3251 ‘ 200 -
Slectronic Fluxmeter K YOKOGATA %254 200
Total 59500
STRENGTH OF MATERIALS
Universal Tensil Test Machine 5CO kN (60 ton) TINIUS CLSEZN 60 000
Sharpy Test Pendelum, TINIUS OLSZN 5000
Universal Hardness Tesier, Brinell-Vickers-Rockwell K WOLP=ZRT
Dia Testor 2 9000
Standard Hardnees Blocke 500
Test Specimen Cutter, TENSILKUT " - 6000
Test Specizen Lathe, TANSILATHE 3505 _ 20 000 .
Proving Rings for tension and compression, 50-5C0-5CC0 N T
PIAB KMR/5 5200
Proving Rings for tension and compression, 20 kN, 200 kN, 2 MN,

' PIAB MBM/3 18300
Testing Rack, 25 kN, PIAB UST 35 22 56 ' %000
Dynamometer, 5-10-50-200-5C0-2500 N, PIAB 122 5000
Dynsmometer, 10-50-100-500 kN, PIAB 300016 to 30C051 7500
Metallographic Microscope for brightfield and darkfield w#ith

Polaroid Camera Attachment, ZZISS IM 35 12300
Stereomicroscope, Rapid Magnification Change, Incident and

Transmitted Light, ZZISS SR 2000
Fiber Illuminator -with 3-armed goosneck guide, SCHOTT KL 1500 500
et Cutting Disc $co
Vet Pre-grinding Machine 300
Wet Plane Grinding Machine gco
Polishing Nachine 8co

Casting resin, Abrasives, Diamond Paste,Grinding Discs, Polishing
Cloth 500

Stching Kit _ ' 500




Ageing Oven, 300°C, 50 1

Refrigerator, -300°C, 50 1, for brittleness-tests on chilled specimen

ACCOUSTICAL MEASURMENTS
Sound Level Meter with Filter and Tripod, BRJZL and XJAZR 2220
Portable Level Recorder, BRUEL and KJASR 2306
Sound Iffect Generator, BRUSL and KJAZR 4205
Accoustic Calibrator, BROEL and KJASR 4220

TCRKSEQP
Lathe 1200 m2 x 300 mm
Lathe, 450 mm x 100 m», EMCO Compact 8
Milling Machine, 500 m=2 x 300 mm
Drill Press, 20 ma x 500 m»
Plene Scissor for Stesl Sheet, 1.5 mm x 1000 mm
Bending Machine “or Steel Sheet, 1.5 mm x 1CCO m=
Gas #elding and Cutting Kit with Gas Cylinders
MIG Welding Kit
Harderning Furnac:, 350x500x2C0 mm
Mechanical Saw for Iron, 200 mm
Electric Grinder, 20C mm
Bench-Vises, Wrenches gnd Hand-Tools for metsl work
Rules, Calipers, Squares, Angles, Bevel, Multimeters etc,
Band Saw for Wood 200x500 =m
Planer Machine, 250 mm
Shaper Machine
Belt Sander and Disc Sander
Paint Sprsyer, 1 k¥, with Spray 5un

Carpenters” Clampe and Hand-Tools

Total

Total

Total

500"
500
160 oco

4500
3000
2200
600
10400

10 oco
20C0
12000
10c0
10C0
500
5C0
1000
2000
1500
200
1000
1000
1200
1000
1000
700
600
500

37700




PERFORVANCE TESTING

Pressure teat for tubes, pipes, gascylinders, pressure vessels 50 000
Tests for heaters, stoves, refrigerators 20 000
Tests for incandescent lamps, flourescent lamps, kerosen lanterns 15 000 .
Safbty testa for electrical appliances 5000
High voltage testa for electrical appliances 10 0Co
Performance and durabiliﬁy of consurers”goods 10 cco
Efficiency of corrosion protection coatings 2000.
Efficiency of wood presesrvatives und water rep2lleants 2000
Total 114000
T2LOCITY i
Measuring Tape, Steel, S0 m 50
Photocell Units, (Lamp, Sensor, Amplifier), 10 ms, 2 pc 200
Reflector, 2 pc 5
Time Counter, 1 microsecond 3C0
Total 755
ENVIRCNMENTAL TESTING
Cabinet for Cold Test, (IEC Test A), 5CC 1 20 000
Cabinet for Dry Hest, (IZC Test B), 500 1 10 oco
Cabinet for Damp Heat Steady State, (12Cc Test Ca), 520 1 20 000
Cabinet for Accelerated Damp Heat, (IZC Teet D), 500 1 Z0 0CO
Cabinets for Change of Temperature, (IZC Test N), 200 1 20 000
Vibrating Table, 400 kg, LORINZZN and WSTTRE, Code 45 1C oco
Drop Table, 75 kg, LORINZEN ard WETTRE, Cods 48 A 5000
_ ’ Total 125000
CORROSION
Humidity and Salt Mist Test Cabinet, GARDNZR HR 3414, »ith Air
Compressor, Air Pressure Regulator, Liquid Level Control
and Reservoir Tank ) 20 Co0
Potentiostat, TACUSSEZL Mod Bipad 20 000
Gelvanostat, TACUSSZIL Mod Corrovit 20 0co
Recorder, STRVCSCR 200 1coo
Portable Universal Recorder, Battery operated, YCKOJAWNA Vod 2057,
DC Sensitivity 1 mV, Speed 5 ma/h, 2 pc 1000
Sarth Resistance Tester, 0,01 to 200 COO ohm, NORMA Mod D 2950 50C
Anslog Electronic Multimeter, Sensitivity 1 m¥ at 10 Mohm 200
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Soil Zlectrodes, 1 pair Red-Ox and 1 pair non-polarizing 200

Reel with 200 m single conductor test cable, 2 pc

500
Total

Grand Totel 1 014 711




ANNEX 7

FUTURE PERFORMANCZ TESTING EQUIPMENT
To meet future needs for tests on the performsnce of commodities the

equipment for the folloning tests may be necessary for the Laboratory

later on,

Item g
Capacity test for starter batteries and dry cells 10
Testing household machines 10
Gas Calorimeter for LPG 10
Thermal Conductivity of building materials 10
Heat Flux meter 10
Accoustic propesrties of building materials, 25
Safsty tests of vehicles 25

Safety tests on tools, ladders, hoists, machines and other esquipment25

0co

Qao
000
000
000
000
000
000

Total 125000

_




J) ANNEX 8

FUTURE NONDESTRUCTIVE TESTING SQUIPMENT

When the roadnet in Nepal with big bridges expands and the
hydroelectric po#er is exploited with heavy structures the
need for the following nondestructive testing equipment

can be envisaged,

, Item g
X-ray Rediography 20 000 |
Ultrasonic Testing ’ 5000
Magnetic Crack Detector, MAGNAFLUX 10 oo0
Strain Gage Recorder 15000
Mobile Laboratory, Lorry with power generator 15000

Total 45000

FUTURE IMPROVMENTS OF ZQUIPMENT BY EXPENSIVE ITTMS

The following equipment is left for the future because of its
high cost. The list in Annex 5 is however made such that the
acquisition of it #ill not duplicate any facilities, S.g.
awaiting the Elemental Analyzer the Annex 6 has® no Carbon in
Steel Analyzer like s LENCO, Its price is about one third of

an Slemental Analyzer but its use ies restricted to determination

of carbon in stsel and not applicable for analyais of agrobased

products,

Elemental Analyzer, FETRKIN ELMER 30 000

Differential Thermal Analyzer, PZRKIN ELMER 35 000

Scanning Slectron Microscope #ith Kevex attachment, J=OL 120 000
Vibration Test, (IEC test F) 100 000
Bump Test, (ISC test E) 20 000

Total 205 000







