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1 EXPLANATORY NOTES 

1. The average value of the Korean Won ~ terms of United 
States dollars durir.g the period of the Project 1s as 

follows: 
1Won::0.39US $ 

Z. Abbreviations used in the text: 

CIMS - Central~Institnte of Metrological Science. 
PiiS - Province Laboratory of ~etrology and Standardi-

zation 
RD - Reterece Device. 
Sr.E - State Metrological Service. 
~ - Man~acturer of =etrological Service. 
AC - Accuracy Chart. 
SAC - State Accuracy Chart. 
LAC - Local Accuracy Chart. 
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2. ABSTUCT 

The expert was attached to the CIMS in Pyongyang, 
DPR Korea DP/DRA/81/008/11-02/313 K. Duration of the 
activity ts one month. 

The duties were to: 

1. Study and analyse the existing situation with 
regard to electri~al measurements of the CI1IS. 

2. Develop and 1iiscuss measures for strengthening 
and developing existing facili~~ies in the field. 
of electrical measurements. 

3. Advise on and assist in equipping the laboratory 
of electrical measurements, including selection 
of equipment, preparation of lay-outs and instal­
lation. 

·~. Select a list of equipment needed to supplement 
the existing equipment. 

5. Use of existing material a"ld equipment in the 
Institute for possible imm.l1diate assistance to 
the electrical measllr\.,ments laboratory. 

6. On-the-job .training of the laboratory staff in 
the techniques of electric ,1 measare!Dents as the 
various items of equipmenli are installed. 

The expert will also be e::z:pected to prepare a techni­
cal report setting out the finiJ.ngs of his mission and 
recoamendatioas to the Government on future action which 
lllight be taken. 

The Democratic People's Bepublic of Korea is at present 
in a phase ot intensive development, especially in the 
industrial tield. 

The bssic problems of Project are: 
a) Development 3Jld improving the metrology and 

standardization 



service ~f DP.a Korea in the electrical measurement field; 
extension of field of operation of lletrology and standar­
dization, which are very ef.fective means to guarantee the 
measurements unity, to rise i.D. quality control in the indu­
stry, to reduce the e:z::peases on production treatment and 

manufacturing. 

b)State supervision on developmBnt, embedment and maintenance 
of standards and specifications in appropriate fields of 

natio~al econo~. 

c)State supervision on the measuring technique condition and 
measurement methods, which are used, and ta.chnological pro­
cess control in branches of national economy. 

d)State calibration of devices fo~ Pyocgyang district and 
reference devices for~. 

e )Carry out state tests of measuring instrument newly designe~ 
devices. 

:t)Carring out scientific research works for keeping and im.pro-­
ving standards of physical qu~ntities and reference devices. 

g)Carring out repairing works with precision measuring techni­
que for needs of Cn.G and PLIE and earring out e%perienced 
models of devices developed by science departm&nts of cn.s. 

h)G&rring out precision measurements for manufact1Jres and 
Institutes for Scientific Research.Work re3ime of CI.MS is 
one shift. 
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The basic conclusions are as follows: 

1. UNIDO assistance is considered as ar. extremely importa:it 
factor, especially in the field of metrological provi­

sion ct electrical measurements. 

2. The laboratory of electrical !D.easuremei...~S have been orga­

nized. 

3. The substantial increase number of the Reference Devices 
are also strongly desi:ed for fulfilling the Project 

objectives to the full scale. 

4. The parts of ordered equipment are received and put in to 

operation. 

5. The laboratory personnel was trained in the techaiq..ies of 
electrical measurements aS the various equipments are 
installed. 

6. The laboratory personnel was trained in keeping and using 

of laboratory equipment. 

? • The outputs achieved are basis for future developments in 

this field. 

The basic recommendations are as follows: 

1 • The further development of the electrical measurements 
field for meeting thd naeds of national. industry is .recom­

mended. 

2. The purchase of tne special aquipm.ent (see annex 3) for 
rigging up the laborato:'7 should be approved by UlfIDO for 
complete attainment of the Project Objectives. 

3. l'or farther development of this :tield of !Beasure!ll8nts, 
additional Ul'1IDO assistance is necessary (expert assitance, 

special equipment purchase, training) amounting to US S 160,000. 
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3 • INTRODUCTION 

3.1 Legal Context 
This project document shall be tne instrument refer-

red to as such in Al.--ticle I, Paragraph I of the Assis­
tance Agreement betwee~ the Government of the Democratic 
People's Republic of ~Korea and the United Nations Deve­
lopment Programme, 3igred by the Parties on 8 November 

1979. 

The Government Implementing Agency shall, tor the 
purpose of the Standard Basic Agreement, refer to the 
Govermnent Co-operating .Agency described in tbali Agre-

ement. 

3 .2 Objectives or the Pr~ject 
A. Development Objectives 

On one hand to i.!llprove the quality of industrial 
products and to promote modernization in production 
techniques in all branches of industry through stan­
dardize( measurements and laboratory testing methods 
based on higher precision measuring methodc and means, 
and on the other hand increasing the export poten­
tial aci volume, through improvement and stabiliza­
tion of quality of products and !118.tching them with 
the world market standards. 

Since metrolog · is the b~sis of an effective stan­
dardi71tion system as well, which is just as essen­
tial tor industry to function efficiently, the status 
of the country•s industrial standardizati~n system 
should also be assessed. 

B. I~!!18diatP. Objectives 
1. To provide !Il.9tro?gy services tor industry and 

comprehensive teeticg pcssibilities for quality 
certification and rese~eh testing;to establish 
within the organizational structure of the Central 
Institute of Metrological Science. 
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2. To strengthen existing laboratories in the field of 
electrical., with tne nocessary precise instru!llent o 

3. To train national staff of the ·~IMS in the respective 
!Il9thods of ~~trological !llSasuring techniques through 
training abroad as well as locally through courses, 
lectures and seminars by experts. 

4. To strengthen research end development &ctivities in 

th~ field of precise measurements. 

5. To prepare a series cf nor.iiative docu?nents in various 
fields of ~etrology and establis~ent of respective 
systems with particular attention to industry's needs 
and stren~hen co-operation with industry in this regard. 

6. To im:pro.~ the integration of efforts between the C:nE, 
industry, universities and 2ssociated state bodies and 
institutes. 

3.3 Special 0onsiderations 

The achievement of the objectives of this project, as 
a consequential direct result, will. improve the produc­
tivity of the whole national industry, and in the long­
term u.ake ~ne country fully se1.f-suff icient in metrcloci­
cal assurance. 

Secondly, the Central Institute of lletrological Science 
(CI1'5), once having become fully equipped and operational, 
will repreeent a source of experience which would then 
be available to other developing countries under the 
programme of .ECDC/TCDC sponsored by the UNDP within the 
framework of the respective ccuntry program~es. 

3.4 Backg;:ound and Justification 

A well tu~ctioning metrological service system is o! 
paramount i~portance to manufacturing industries every­
where since it is the baeis tor achieving desilred product 
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quality standards as well as production efficiencies and 
the "Democratic People's Republic of Ko:rea with its well 
developed and diversified industies is no exception. The 

metrologieal system in tbe country, however, is lagging 
behind that of industry's requirements in providing vitally 
needed precise ~easuring and instrument certification ser­
vices. The Govern!llent has recognized this shortcoming and 
it is its intention to bring the level of metrology in tha 
country to the d~sired level as soon as possible. 

The institution charged :.ith the re~ponsibility for 
providing metrological services as well as being the 
centre for metrology ill general is the CDE. ~tNngtening 
its capacities in specific areas of metrology, as requested 
and specified by the Government, iS. the overall objective 
of the project. In line with the above, the Government has 
recently decided to transform the Institute into a National 
Centre having the additional responsibilities for carrying 
out metrological research activities and producing precision 
measuring instruments needed within a countrywide overall 
lletrologica~- Service System. 

The metric system was adopted by the Govercment as the 
nation's legal system of measuremdnt in all commercial and 
technical activities in 1946. Later in 1o/75 SI units were 
adopted. 

Metrologieal support to the DPR of Korea's national 
eco~omy is regulated by standards (ru1es of legislative 
metrology). There are presF.Jntll only about 60 national 
stariards ensuring the uniformity of measurements in the 
countT,Y. 

Within the country, each province has a !118trological 
centre which is under the guidance and supervision of the 
~D4S.At present the CIMS'as well as the centres in the pro­
vinces are ~ot in a position to provide proper verification 
and clib~ation services and testing in industry due to the 
lack of basic precise measuricg equipment and properly 
trained staff. 
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After finalizing the second phase of the project, which 
would be connected with the creation of the national standards 
in basic ields of measurements, the CTIJS could te responsible 
for the foll~wing activities: 

- providing standards . and reference standards measuring 
instruments in the country for certifying dimacsio03 of 
?hysical measure~ent units with the necessary accuracy. 

- development of reference calibration schemes in all the 
main fields of measarements. 

- development of rules and regulations for legislative 
metrology, measurements and methods for transferring 
physical quantity units from certified st4ndards to 
working measuring instrU!!lents. 

- development of precise methods of ~easurement and the 
corresponding measuring instruments for scieotlfic 
research work and generating standard reference data. 

- instrU!!lent calibration and checking activities. 

- certification of the quality of industrial products, 
testing of new ~easuring instruments and methods. 

- training of the cational metrological staff. 

- methodical guidance to the metrological organizations 
that function in enterprises. 

- international co-operation in the field of metrology 
and metrological technology. 

The Government~ taking into consideration that the National 
Metrological System. does not meet the requirements of industry 
in metrological assurance, being fully aware that the introduc­
t~on of an accurate system of measure~ents within the industry 
is one of the basic preconditions for progress in industrial 
efficiency, asked for UNDP assistance in this field io the 
1982-1986 Country Program~e. 
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In addition to the present project, the Govern!DSnt ~ay 
request UNDP/UNIDO assistance for further strengtheni~~ and 
development ~f the abov9 activities in a follow-up phane during 
the Second Country P.rog:ramm.e period. 
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4. MAIN AC~IVITTI:3 

The expert arrived in Pyongyang on 13 May 1985 (from 
Vieena on 6th of May 1985) and started 1=Lis work in accor­
dance with the Job Description (see Aililex 1). Work Progra­
mme was p~~pared jointly with the Deputy Director of CDtB 
Mr. Kim Sang Rl"k and the Duputy National Project Manager 
Mr~ 1im Gwang Ro (see Annex). 

4.1 Meetings 

The meeting with the Duputy Director of CIMS 
Mr.· Kim Sang Rok, the Deputy National Project Manager 
Mr. Kim Gwang Ho and represetttative of the ministry of 
Foreign Trade, Mr·. Ko zu chol was organized on ·14 May 

1985~ 

Then I had several meetings with Mr. Kim Sang Rok 
and Mr. Kim Gwang Ho again. 

On the 14th of May 1985 I also had meeting with 
the Resident Representative of the United Nations Deve­
lopment Programme (UNDP) Mr. s. Ristie and his staff. 

Then on the 16th of May 1985 I hadfueeting with 
Director of CDE Mr. Kim Hi Sang and his staff. 
Here the main objectives of the Project were discussed 
and the ways of how to reach them- were considered. 

r· got acquainted in all possible details with the imple­
mentation of the Project, with exisiting and possible 
problems and with achi~ements as well. 

Further I considered a number of problems in the 
frame of this Project (see Annex 2) together with Duputy 
Director Kim Sang Rok, Deput"y National Project Manager 
Mr~ Kim Gwang Ho, Chief of the electrical measo.re!Il8nt 
department, Mr

1
Pak Hyong Pal, senior enginner llr. Choe 

Yun Jong and others. 
Several meetings and visits, s~~~ as visits to 

Instrumentation Plant in Taean and PLMS in Sinuzu were 

also organized. 
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4.2 Finances 

The Government Contribution is granted. 

5. Main outputs 

The follo?Fing Project activities are fini$hed by the 
National Project Personnel: 

a) State-of-the-art study in the ~ield of metrology 
and standardization is reco!!l!Ilended. 

b) Laboratories staff is trained in precise measure­
ment technique, in testing and earring out quality 
control. 

e) Some drafts of needed technieal documentation for 
keeping and using the refereace devices are prepa­
red. 

d) Received devices are mounted and brought in to 
operation-.-
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6. BODY OF THE REPORT 

Chapter J; 

A. Ana1ysis the present state at electrical measurements 
field of CIMS 

Electrical measurement laboratory of CIMS consists of 
six sections, which occupy six rooms, the whole square is 

180m'1. The number of laboratory personnel is 25. 
Ambient te!Jl.perature is supported at 20 +2°C during the 

year. 

a) Section of d.c resistance devices a~d calibration stand­
ard cell~ occupy one room of total square of 36m~ 

There the nert equipment are: 

1) 
-4- 6 

24 electrical reRistors for range 10 -1ostamong them: 

nominal "l;ype number acc&.U"acy manufacture 
.JL /0 -· 

1~103 
2792 5 0.005 .Tapan,Yokogawa 

·4 ·3 ..... b 
10;. 10; 

10; 
10; 10; " 5 0.01 " 

10;..10 " 1 0.03 " 
2 1ox10 " 1 " n 

10 (103 n 1 " " 

10~10• n 1 " " 
10-'10s " 1 " " 
10: 

-> 
10"' p 310 2 0.02 3V111 . sv 

/ 

101 1 . 10 p 321 3 0.01 " ' 
2. , 

A 

10; 10; 10·; 1o''· p 331 4 0.01 n 

' 
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2) The d.c standard bridge type 2768, one manufactured by 
Yokogawa, Japan. Relativ.a accuracy is 0.02 - 0.05% for 
elec\irical resistance o.~1-11k/l.. 

3) The d.c double bridge type 2752,one manuf~ctured by 
Yokogawa, Japan. Relative accuracy !.s 0.03 -0.05% for 
electric11::i: reaistances 1o'i- 11ha. 

4) The resistance comparator type T/2772-61, one, manufactured 
by Yokogawa, Japan. Relative accuracy is 0.005% f~r 
electrical resistances 10~ 1o'JL. Coreelative of the bridge 
arms are 1 :1 and 1 :10 

5) Ther.nostated oil bath type 9?30CR, one, manufactured by 

Guild.line , Canada. The co as tancy of temperature !. 0 .003 °C. 

6) Standard cells type CSC- 1, 3 pieces, fir!D. Simadz, Japan. 
Instability for year-- 20~v. 

?) Thermostated oil bath type 9732VT, one, fir.n Guil.dl1ne, Canada. 
The constancy of temperature !. 0.00-· °C. 

8) n.c si.%-dial potentiometer type P348, one, firm 3~n, su • 
Relative accuracy is 0.002 with the range 20mV -0.211111 V. 

9) D.C potentiometer type P 355, one, firm 3~(),SU. Relative 
accuracy is 0.005-0.5% with the range from. 0 to 1500mv. 

b) Section of calibration d.c and a.c voltage and current devices 
occupies one room,wb.ich squ~e is 36m~. 
There the next equipment are: 
1) D.C calibration setup type Y302; one, fir.n 3\A.O,SU. Calibration 
accuracy 0.02%. This setup providae the calibration voltmeters 
with ·• .. '1~ range 3 -450 V; amper!:l.eters with the range o.1- 20..A.. 

2) A.C calibration setup type T/2558; one, firm Yokogawa, Japan. 
Calibration accuracy o.oa~; with the range 0.1-600 V, amper­
meters with the rangs 0.1- 5QA. 

3J D.C calibrator. type T/2552, one, !irm Yokogawa, Japan. 
Calibration accuracy !. 0.005io, with the range 1mV-1000V. 

4) The digital mulitimeter type 2501A, tWJ pieces, firm tOKOGAWA 

Japan. 

r 

I 
I 
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D.C. to 1000V accuracy 0.002% 
A.C to 600V accuracy 0.05-0.5% 

At frequencies from 40 Hz-100kHz. 
Electrical resistances from 100Jlto 100iiiJZ.with relative 
accuracy 0.003- 0.1%· 

c) Section of electr~cal inductance occupies one room, which 
square is 18m2; 

There the next equipment are: 

1) 4 electrical inductance measures for the range 100fH-1~ 
among them. 

nominal type number accuracy firm 
0 

100).lH RS-102 1 ± o.2s ANDO, Japan 

1mH BS-10y 1 ± 0.1 " 

10mH RS-106 1 ± 0.1 " 
100mH RS-108 1 .:t 0.1 n 

2) The a.c digital bridge for measurement LCR type AG 4301, 
one, firm ANDO, Japan. Relative accuracy is .:t 0.2%. 

d) Section of calibration electrical power and energy devices 
occupies the room, which square is 36af. 
There the next equipment are: 

1) The standard meter of three-phas~ current type FLS-101, one, 
firm Sibaura, Japan. Accuracy is .:t 0.2%. 

2) The setup for a.c energy calibration of three-phase current 
type FB 3004, one, fir.n Key Hin, Japan. Accuracy is .:t 0.2%. 

3) The set up for a.c energy calibration of one-phase current 
type FB 3002, one, fir!ll Key Hin, Japan. Accuracy is .:t 0.2%. 

d 
I 

I 
I 
I 
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4) The standara. <ligital ~ower converter type 2885, two, Li.&:.iD. 

Yokogawa, Japan. Thtt range or aa.easured c.;W.-r1::Snts is to 10A 
an~ voltagu is to 300i at rrequency 45-4.50rh; .a.ccuracy is :t 0.0~% 

e) ~ectiion of llP.gnetic material liesting occupies tne room. Whicu. 

square is 18mi • 

There tne D.tsxt equipmeD.li are: 

1) D.C mague'tic hysteresis loop t-race type 325?, onu, :Lir.11 

Io1'.Dgan, dapan. Rehtive accuracy is :t u;5:,;o. muaso.ring 

ranga : :t 1x1o'- ± 1>1.1dk%Well turns/.rt;. 

~) ·i3 standard sag.utstus .x:or tna range 2·10::... -2 ·10y... 

u.ominal typ.;, a.umbor acca:rac;y f&f:&lluf acture 
uaU1:1S 10 

·10
3 ;5·ad;-io,. .i.1.iU:; 3 .:!:. 0.01 ~ml.tOUlO, 

).. ).. .l J 
r.XS-55u 5 2 ;10;5 ·1v;1u;2·10 :t o • .::: n 

iO~ 
1 .,./ ~ ~ o; .c: .1 o,. !! 2 :t 0.5 n 

3 .J l 
lfuS-?,a 3 •10; 4·10; 5 .. 10; 3 ± o • .c: " 

FJ ~ec'tion ot ~im.e a"d ~requency occupies the room which 
square is 36m2 • 
There the a.ext e-.iipment are: 

Japan 

1) Thi1 frequency meter type AB-21 Q4. 1 one, f i.rlll A.D.do, 

Ja~E1n. V.sasuring Bange: 10 Hz - 1000MHz. 

ConsteAcy is ~rio-8. 

2) The a.c. standard calibrator type GH-111, one, firm 

Tokio-genna. Measuring Range: 1Hz-10!m.z 
Constancy is ±,Srlo-8 • 

B, :rhe list ot primary calibration devices which can't be calib­
rated in DPR Korea, 

Thel2 are the next primary calibration devices at CDS, 
which must will be calibrated in the SU or other countries: 

1) 10 electrical resistors for the range 10-4-106 !1.; 
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2) Standard cells-4pieces; 
3) 4- electrical inductanaia measures for the range 10<?PJI-100rnH; 

6,2 Chapter II 

A. Installation and put in operation the equipment, which ware 

recieved in accoardance with Project. 

16th May 1985 the next equipment was supplied at electrictl 

m.easureme nt laboratory of ODE: 
a) The magnetic field !lleter type llZ-5D, one, firm Amekc, 

UBA.. 
b) The d.e. potentiometer type 5590 C Ho 244608A with next 

the accessory: 
1) Controller type 5?50CS Ho 245433 
2) Power supply Unit Ho 245704 
3) Hanovoltmeter type 6050 BO 246537 

C) Controlled Cell Batteries, four, Ho 112, 113, 114, 116 
with ~1 calibration of the BS23ES cells Hos. 02466, 

02464, 024-63, 02465. 

This equipment was used for illtensification the sections: 
a) D,C, resistance devices and calibration standard 

cells section. 
b) Magnetic material testing section, 

The equipment, which was recieved in accourdance with 
Prtiject, was installed in the appropriate calibration sections, 
te!:ted in the operation, checked ap ai:.d calibreted. 

The equipment which was recieved in non-operate condition, 

must be replaced or repaired. 

(see Annexes 4.5) 

6.3 Chapter III 

A. The trainipg of personnel at electrical measurements field 

in presicion measurement technique, 



The laboratory specialists were suggested to use the next 
accuracy parameters: 

-confidence interval where the metering accuracy is dis­
tributed with known probab111ty; 

-interval, where the bias error is distributed with known 
probability; 

-aOI!lerical characteristics of bias error 
-numerical characteristies of accidental error 
-distribution function (density of probability) of bias 
error 

-distribution function (density of probability) of acci­
dental error. 

The next ways of e%pression the metering accuracy were 
recommended too: 

-confidence interval, where the combined error is dis­

tributed with known probability; 
-confidence interval, where the bias error is distribu­
ted With known probability; 
-stan~ dj;>proximation of distribution function of 
accidental error; 

-standard deviation of accidental error; 
-standard approximation of distri~ution function of bias 

and accidental errors, and their standard deviation 
-distribution functions of bias and accidental error. 

In addition to that the selection of the way is definited 
by the measurements assignment and the character of using 
their ~sults, and it is regulated by the appropriate stan­
dard technical documents. 

B. The requirements to the room.a ot precison mea:suremests 
laboratorz. 

The lab's room must Be. so large to dispose control-measu­
rement devices and to provide a field for disposition of 
auxiliary apparatus (ancillary equipment), shelvings for 



devices and air condition installatioD.S. 
The ~oom.' s extercal waU llWBt be situated at the 

northward of the buildi.ug, and the windows !llUSt be double. 
The diffuse artificial illumination about 300lx by 

fluorescence lamps provides for each worki.Dg table. 
The tenfold illumination mast be provided for the most preci­
sion measurements. It may be achieved by additional illu­
mination. 

As concerns tne windows, it is need to b&ar in mind 
not only illumination but the temperature too. 

It needn't forgot that the thermal convection with the 
external medium at one square meter of the double window 
equals at an average the two-fold flUantity of the heat, which 
passes through the enter wall with 38·:m thickness. This inde:r 
grows up to 4 15 times if the window bas a single frame. 

As the coolness curve defines as exponent function, the 
difference between o<.1.ter•s and room's temperatUJ."es is more 
important. 

For precise measurements the temperature constancy is 
especially important. 

The temperature 20z.5°C is acceptable, as to cycle during 
~hich the temperature variation must be took into account, 
it must be equal to 24h. 

If the air condition installation is used, the tempera­
ture and humidity may be contained into the established 
ranges. 

Process of passing of hig.t. precision measurements, besides 
of all another, requires that compulsorily stratified ai.r 
areas With different temperatures are absent, that heated 
air not lifts dust and that current of air not affects 
persoanel health. 

It goes without saying the entrance into the lab's rooms 
through the tamboar and suitable isolation of the walls, 
ce~.liag and floor. Tightly parqueted is the llest payment 
for the floor. 
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The laboratory must be rigged with safe earth loop, which 
is free from earth cur.rent~. 

Preferably all heat .radiated devices (tralll)for.ners, rheos­
tats, shunts etc.) despose above precise !lleasurement devices 
such a way to exclude an influence of radiated heat upon the 
measurements. 

The measuring laboratories in more degree tban others needs 
with spechial trained personnel. to guarantee tae optimum use of 
control-measuring devices and the earring out the m.easureme~ts 
with high accuracy. 

For working in such a laboratory the persons with a gentle 
temper, appll..;ation, punctuality, manifold development, capa­
bilitj to quick-witt the !lli.tld, critical manner in pro".Jlem deci­
si~n, perseverance and persistence are needed. 

It is known from practical experi!Jlent, that monotonous, 
frequently repeated measurements better realized by women, at 
the SIVU time men prefer to realize d:Uferent tasks, which otters 
new problems • 

The lear.,..ning of error theory is so essential as an ability 
to turn with figures. The employee of measuring laboratory must 
be able to work out a document about passed test. T~ document 
have to comprise the nert data; place and time of the test, 
telll.p6rature, designation of the device, which was used for tes­
ting, name of the surveyor etc. 

6,4 Chapter IV 

A, Draft of technical instruction about keeping and use o~ 
national standards. 

The standards are kept, studied and used in compliance 
with approved rules for keeping and use standards and the 
demands of natiocal accuracy chart. 

The results of comparison, calibration and examination 
of the standard carries in the suitable standard working 

register and the standard passport. 
Standard working register ~ust be kept with suitable 

s taodard. 
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Standard working register !D.USt be kept with suitable 

standard. 
The veri.gieation certificate of Dl?R Korea standards, 

which are received from BIBI or National Metrological. 
Institutes-rather countries, maste be kept with suitable 

standard too. 
When standards of other countries are compared _with 

DHi Korea standards, it ~ust be done officially with veri­
fication certificate, where the results o~ comperison are 

pointed out: 
The head of institute, which keeps the standard and 

the scientific standard keeper responsible for sticking 
to rul11s of keeping 'nd use the standard. 

Speci.~:L.; incidents with the standard mu.st be fixed 

in the staadard ~orking register. In addi~ion to that 
the cause and character of incident mast be ponted out 
(indicated) and preli!D.inary conclusion about needed 
action for supporting standard's sagety must be done! 

The rules for keeping and use of standards must 
contain the nert chapters: 

1) Composition, appointment: and place for keeping 
the standards. 

2) The conditions of keeping and use of standards 
3) The ase of standards: 

a) calibration interval for working standards; 
b) procednre of propagation of national stan­

dards and working up the results of measu­
rements; 

c) the form of inscription of observation results 
during the operation with standards. 

4) Ths precautions which must be sticked to working 
with standards. 

5) The rules of standards carriage. 
i) The documents, which must be kept with sta.ndard. 



B. The draft of technical instruction for keeping and use 
Reference Devices \RD) 

Th~ RD are used at State Metrological Service (SE) and 
Manufacturer Metrological Service (ME), which ha..,ve reci­
eved the right of devices calibration in established order. 

RD must be used and kept on the conditions, which pro­
vides the correct-ness of their use and operation reliabi­
lity. 

The form of use and keeping RD is established at stan­
dard for procedure and operation documentation of the !llanu­
facturer. 

RD must be ~ed for calibration ocly. 
T.he accounting of the presence and condition of RD is 

realized by S.r.5and MYS in established order. 
The accoan.ting of the presence and condition of the pre­

cision RD and subordinate RD spends separately. 
RD during operation and keeping must be under the perio­

dic verification. 
Next devices must be under the compulsory state verifi-

cation: 
1 )which are used by SMS; 
2)which are uqed by MMS as precision RD. 
3)which are us~d as RD for graduation a.ad calibration 

devices. 
4)which belongs to !Il.Snufacturer but used by S.MS as RD. 
5)which are manufactured as RD in compliance with their 

direct appointment or with order conditions, obtained 
by manufacturer; 

6)which are repaired by repair-device plants for outside 
managements; 

?)which are intended used as RD to spend measurint­
i.nstrument state testings; 

8)which are intended for usicg as working measuring 
instrument, when the measureme.nt;s connects with the 
accounting of materif'.l vall·.ables, safe-guardicg of 
health, guarantee ot safety and innocence of labour; 
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9) which are used for examination measurements by state 
c,rbitration; 

10) which are used for !lleasurements coCUlected with regis­

tration official. national and international. sport records. 
Al.1 the devices without dependence on their ~ppointment 
must be put to the check tests. 

The rest devices not indicated at sub-it:ems 1-10 

must be put to the Manufacturer Metrol.og ~.cal. Tests. 

6.5 Chapter V 

A. Reco!!!!ll.end%'Gion for fur";her development of measurement 
assurance in the field of el.ectrical. ~easurement. 

Based on carried out analysis of present state at CD.5, 
PLW and MMS, the conclusion that ens did riot provides all. 
~he kinds of needed verifications can be domto 

Therefore for comiection with the growth of cianllfactu­
ring of measuricg 1Il.3trum.ents at DPR of Korea and i-:.::-ea­
sing of quantity of reference devices at P.UAS and MMS and 
also for increasing the out put of veri1ication job, it is 
necessary tJ strengthen the all sections. 
(see AD.nex 3) 
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7. ConelusiC'.ns 

1. UNIOO assistance is considered as an extremely important 
factor, especially in the field of ~etrological provi­
sion of electrical measurement instruments~ 

2. The electrical !118asurement laboratory have been organi­
zed. 

3. The part of ordered installation are received and brought 
in operation. 

4. The substantial increase numba~ of the lleferer...:e Devices 
are also strongly desired for fu.l:filling the Project 
objectiY9S to tt .. e full scale. (see Annex 3) 

5. The laboratory personnel was teached in the techniques 
of electrical !IISasarements at the varioc.s items of equi­
pment are installed. 

6. The technical i.nstractions about keeping and use labora­
tory installation are worked out. 

7. The outputs achieved are basis for future developments 
in this field. 

8. Reco!IIIll.endations. 

1. The further development of electrical measurements field 
for more complete satisfaction of national industry iR 
reco!Dlllended. 

2. The purchasing of special i.nstallatioL. (see Annex 3) 

for strengthening the present state of electrical !Ileasu­
rements field !11.ust be agreed by UNIDO for realization the 
Project in the complete value. 

3. The substantial help of UNIDO is needed for further deve­
lopment of electrical measurements field. It !IlaY be based 
on consultations, experts helping, purchase of special 
equipment, personnel tP.achi.ng. 

4. The expansion of electrical ~easurements laboratory of 
CDS is recom.ended to make su.ch calibration sections as 
a.c. resistance devices and elec~:ical capacitance mea­
surement. 
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Lis l.i of devices needed to strengthen the 
electrical measurement laboratory of CIMS 

t 

+--N~,--------------------i,~--------,.---------.---------------------1 ~ o · Nomenclature type Number Firm. Notes I 
1 2 3 + 5 16 i +.;.------.....;;;---------------1....----------4-------..... -"'~-----------=;..._----· 
1 Electrical resistors 

10-4 .Jt P323 

16i 10 -::z JL P310 
-l 

10; 1; '"O fl.. P321 

1- 1 04 10~- n 10 ~ 10; 1 ; ., ... 

10
6
Jl 

107)2.. 

P331 

P4013 

P4023 

P4033 

P4030 

P4085 

2 •• Digital resistance P.546 
: comparator 

13 : Bridge setup with 

I 
:. digital in~ica tor 

4.i A.C.electrical 
j res is tac.ca 1-1 a6 JL 

l 5.1 Digital voltmeter 
e;, I 

1 A.C. semiautomatic 
' ! Bridge 
. I 

i 7.
1
1 Capacitance measurea 

y401 

P.361 

~31 

BM 484 

KME-11 
! : 10·) -1 PF 
~ I 1-10 6 PF P597 
' 8.! Capacitaac~ box 1-10pF P5025 

l 9.1 A.C. digital bridge P7059 
I 

~10.i Bridge setup y592 

111 .! Inductance measures P592 
' I 
~12 .; Mutual inductance 

1 
! measures 

~13 ~ Standard cells 

1141 " 

P5C09 

X482 

1
15., II 

!
16 .! A.C.aad D.C 

I setup 

I X488 
~ X489 

calibra t~oc.Y300 

2 
I 4 

I 6 

8 

I ~ 
2 

2 

I 2 

1 

1 

1 sets 

.1<.~n ,SU 

" 

" 
" 

: 1°(IMH"° ,SU 

" 
" 
" 

I " : 
I 

l 

j IGiAil ,SU 
i 

! Kf'ivtH?n ,SU 
I 

I 

! ~.3Y111 , SU 

1 IC)vt 11 , SU 

1 I Tes la, CSSR 

I 

1 
I 
· -7TAlfoH ,SU 
I 

' 

I 2 sets : IC.T ,SU 
1 1 r~n ,su 
1 

1 

10 

I 2 seas 
I 

I 6 
' 6 

6 

1 

" 
" 
" 
n 

hlukpopUSop ,SU 

" 
" 

,SU 

! I 
i I 
i I 

: I 
! 

I 
I 
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No Nomenclature t;tee 
I number Firm. I Notes r 

1 2 7, 4 I 6 

17. Devices for d.c; BI-12 1 P11tn,su I 
voltmeter calibratton 

18. :o.c;calibrator n-;20 1 3Vln ,su 

19. ,D;c.calibration y358 1 " 

20. 
setup 

Device for a.c~olt~ BI-9 1 lsrc named 

,meter calibration with amplifiers i after Le nin,SU 

21. !n.c stabilizator 
' . 

n136M I 2 I H;!lt\;l ,su 
! 
I 

jm38M 
! 

22.: " 
2 I " I 

i 23. \Microweberm.eter ~91 1 Bvt6mT~P ,SU I 
I I 

I I ! 
I 

I 

: 24. ;Resistance box P33 2 3l-in ,su 
I I 

I I 
25 •. Digital oh!Ilmeter ~34 1 J 11n ,SU ! I 

I 

~-oo I I 
i 

: 26. !Teslameter 1 I 311,SU I 
! , i I 

'27. Teraob.!llmeter E6-14 1 P3T,SU I ' 
I 

i 2s. 
I 

" ~6-13 1 I " 
l ~ 
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PROJECT IN DPR KOB.li 

JOB DESCRIPrION 
DP/DRK/81/008/11-02/313.K Rev. 1 

Post title Expert in Metrology (electrical measurements) 

Duration Three months; with possibility of exteasio 

Date raqtired. March-April 1985 

Duty station Pyongyang; with travel within the country 

Purpose of project To assist the Government in. strengthening and 
developing metrology, quality control and stand­
ardizati~u activities of the National Institute 
of Metrolos.~ through the modernization and re­
equipping of the existicg laboratories as well 

as establishing new ones. 

Duties Under the direction of tbs Project Manager, the 

expert will be expected to: 

1. Study and analyz~ the existing situation 
with regard to electrical measurements of the 
National Icstitute of Metrology. 

2. Develop and discuss measuresfor strengthen­
ing and developing existing facilities in tbe 

field of electrical measurements. 

3. Advise on and assist in equipping the 
laboratory of electrical measurements, including 
selection of equipment, preparation of lay-outs 

and installation. 

4. Select a list of equipment needed to 
supplement the existing equipment. 

:] 
I 

' I 
I 



Qualifications 

Language 

Background 
Information 
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5. Use of existing material and equipment in the 
Iostitue for possible i!Dmediate assistance to the 
electrical !Ileasurements laboratory. 

6. On-the-job training of the laboratory staff 
in the bechniques of electrical measur~ments as 
the various items of equipw.ent are in.stalled. 

? • Draft technical ics tructions on the keep:;.ng 
and use of standards and laboratory equipment at 
the various levels. 

The expert will also be expected to prepare a 
final z:aport sa. ting out the findings of 1-d c mi cc'i nn .. ~ ------
and reco!nmendations to the Government on future 
action which might be taken. 

University degree or equivalent in appl~ed physical 
science or engineering with extensive experience in 
electrical measurements at the natisaal level, 
organization, equipping and pperating metrol~~ical 
laboratories, knowl~dge and experience in standard 
measurements. 

English, Russian an asset 

The Democratic People's Republic of Korea is at 
present in a phase of intensive development, 
especially in the industrial field. The country~s 
economic policy is designed to maximize exports, with 
increasing emphasis on industrial products. To compete 
in international markets and serve its own internal 
market efficiently, the DPR Korea industry needs a 
national service with a modern infrastructure which, 
through up-to-dated metrology, will provide industrial 
quality control and standardization. 

DPR Korea has its own well-developed and diversified 
industries. The metrological system in the country, 
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however, is lagging behin4 that of industry's 
requirements in providing vitally needed precise 
measurement and iastrument certification services. 

The institution charged with the responsibility 
for providihg metrological services as well as 
being the centre for metrology in general is the 
National Institute of Metrology (NIM). 
Strengthening its capacities in specific areas of 
metrology is the overall objective of the project. 
In line with the above, the Government has 
recently decided to traasfoI."!D. the Institute into 
a National Centre having the additional responsi­
bilities for carrying out metrological research 
activities and producing precisioo. measuring ins­
truments needed within a country-wide overall 
metrological service system. 

The metric system was adopted by the Government 
as the natioo's legal ~ystem of measure!llent in 
sll co!ll!Il.ercial ao.d technical activities i 'l 1946. 
Later in 1975 SI units were adopted. 'fhere are 
presently only about 60 catioaal standards 
ensuring the uniformity of measurements -in the 

country. 

Within the country, each province has a metrolo­
gical centre \1.b.ich is under the guidance and super­
vision of the NIM. At present the NIM as well as 
the centres in the provinces are not in a position 
to provide proper verification and calibratiou 
services and testicg in industry due to the lack 
of basic precise measuring equipment and properly 
trained staff. 



~RK-PROGRAWE 

for UHIDO expert O.il. Pavlov DR/DRK/81/008/11-02/313.K 

1. M.eeting with the National Project Manager, his staff, discussions 
and visit to UNDP office ••••••••••••••••••••••••••• 1st day. 

2. Meeting with the Director of tbs Cantral Institute of Metrologival 
Science (CD4S), discussion of work-program1J1e ••••••• 2nd day. 

3; Acquaintance with the personnel and equipment of electrical 
measure!llents laboratory •••••••••••••••••••••••••••• 3rd day. 

4. The analysis of present state of ele~tricai measure!IlBnt laboratory 
CIMS in accordance with measurement kind. 4th day to 6th day. 

a) power and energy •••••••••••••••••••••••••• 0.5 day. 

b) the d.c.resistance and electro-motive force.1 day. 

c) the d~c. and a.c. voltages and currents ••••• 1 day. 

d) the electrical capacitance and_ind.uctances •• 0.5 day. 

5. Visit to large_ plant, with the sections of electrical !lleasurements 
to study and a~alyse the present state at electrical measuremene 
field. . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • . . . . . . . . . . . . . • • 7th day. 

6; An assistance in equipment of electrical measurement laboratory 
of CD4S and a$ODg them mount and put into operation the install­
ation received by Project ••••••••••••••••••••••••••• 8th to 9th day. 

7. Teaching the personnel of elect;ical measurement laboratory .10th daJ. 

8. Pr~paration the reco!Il!llends for further development of electrical 
measurement assurance ••••••••••••••••••••••••••••••• 11th day. 

9. Preparation of the technical report •••••••••••••• 12 to 14th day. 

10. Departure from Pyongyang ••••••••••••••••••••••••••• 15th day. 
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To Ulf.DP Off ice 
Inf o.I."'!D.ation on the results of dismantlement of 
pakages and configuration e~ination 

We in:f orm. you that the results of the dismantlement of 
electrical instruments received on the 16th of May 1985 

are as follows: 

1. When the accessory of potentiometer 5590C type, 
Nanovoltmeter No 246537 is moved in right and left 
there is sound inside it. It means that accessories 
were not properly assembled. So at prese~t we can not 
operate the potentiometer collectively. 

2. A standard cell which must be included ia the potentio­

meter-5590C type is missing. 

3. A the.I."'!D.ometer of standard cell No 113 was damaged and 
indicating lamp for power on of No 112 does not glow. 
Thermometers of Nos 114 •nd 112 do not indicate 

temperature. 

4. On the three p~>.kages including standard ceeL box there 
are no signs for handling and perpendicular marks that 
must surely be marked during transportation of measure-

ment instruments. 

5. The dismantlement of ~akages was carried out in the 
presence of ~r. Oleg Mihailovich Pavlov, the technical 

consultant sent from UNIDO. 

The democratic People's Republic of Korea 
The 0entral Institute of ~etrological Science. 
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ANNEX 5 

ONl':rED NATIONS DEVEIDH4.ENT PROGRAidME 
PYONGYANG, DPR KOREA 

To : UNIOO 

VIENN.! 

TEIBX/CABIE 

MESSAGE (Use brief inf or.nal lang~1age) 

Priority : 

Charge 

Date : 23 May 1985 
Ref. : DRK/81/C08 E 

MISC Sfiif,j,!1\'}. DRK/81/008. RE cmm ltil'fa.U::NT mmER p .o. 

15-4-D 1306. AAA),ITEM BCS N0.02461 OF TY.P~ 5590C POTENTIOOOETER 

MISSING. BBB' 0IID:RMOMETER OD STANDARD CELL NO 113 DAMAGED AND POWER 

INDICATING LUI> OF N0.112 NOT WORKING. THERMOMl!.-.rrERS OF N0.114 AND 112 
NOT INDICATE TEMPERATURE. CCC) ACC&SSORY OF POTENTIOMETER 5590C TYPE 
NANOVOiil'METER NO. 246537 OUT OF ORDER PRES~BLY NOT PRBPERLY 
ASSEMB~D. PLS URGENTLY SEND MISSING AND REPLACEMENT ITEMS AND 
ENSURING MARKilIG PAKAGES FOR PROP&q HANDLING DURING AIRSHIPMENT 

THZSE SENSATIVE EQUIP~NTS. LETTER FOLIAJ.VS REPORTING CONDI'l'ION 

EQ,UIBiENT AFTER UNPACKING. 

Slobod.an .iUs tic 
Authoriza by Resident Representative 

cc : Mr. O;M. Pavlov 

Drafted/Cleared by :ONI/AH/Oai 

mail : P.O. B~x 27 Talephones : 390-288 Cable address:UNDEVPRO 
390-322 PYONGYANG 

Telex 5508 uadp kp 




