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1. Abbreviations 

CI - Centre I in Hanoi 

C Ill .. Centre III in Ho Chi J4inh City 

EETL - Electrical and Electrnnical Testillg 

Laboratory at CI 

E T L - Electrical Testing L~boratory at 

C III 

G'DSMQ - G~ru'"m.l Department for Staudardi

sation, Met~o1ogy and Quality 

Controi 

CMFA - Council for Mutual Economic 

J.ssistance 

GOST - f.tate Standard o:f US~R 

ASTK - American Society for Testing and 

Ma.terial.s 
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2. Introduction 

According to my job description, Ho Chi JfiD.h City was 
expected to be my duty station with travel with.in ·the 
country. I should bs a member of the international team 
of exp$rtS attached to the Metrology Centre I in Hanoi 
and Cen.tra III i.i1 Ro Chi Iii nh City belo.uging to the~ Ge

ueral DepartmEmt :for at8D4ardisaticn, ~etrology and. 

Q.uality Control (rrDSJIQ). I should work under the ge·ne
:r:-al ~oordination of the chief technical adviser and 

3hall specificallj be expected to : 

1. Assist in installation and putting into operation of 
laboratory equipmen·:: and measuring instruments for 
testing electrical materials, components and applian
ces includi.ng preparation, whenever required, opera
tional mamial s or instructions as welJ. as instruction 
on the maintenance and servici.og of tes~ing equip
ments ; 

2. Prepare instructions and operational manuals on 
periodical checa:;:i.Dg and calibration of electrical. 
testing equipment ; 

3. Prepare and conduct short te.rm. courses combined with 
practical trainiog for laboratory personnel engeged in 

electrical testing and .llleasurementa ; 

4. Advise and assist in developing methodologies for 
conducting laboratory tests, result analysis and 
record keeping ; 

5. Prepare a fillal. ~eport setting out the findi.Dg of my 

mission and recomendations to the Govexm.ent on further 
action which might be taken. 

The work plan is given below 
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Project DP/VIE/81/0eh 

WORK PLA.N 

•or Electrical Testing Expert 

Centre I, Hanoi (03.06.84 - 2·i .. 09.84- ; 22.10.84- -
26.10.84) 

Centre III, Ho Chi ~City (22.09.84 22.10.84) 

EETI·, Centre I Hanoi • (03.08.84 

03.08 11.08 

- Classification a:od analysis of electrical mater:1.als, com
ponents and appliances intende'.i for testing i.Ii. "Electric 
and Electronic Testing Laboratory" (Centre I). 

Classification and analysis of requirement lat,orator,y 
equipments and measuring instruments for electrical 
testing in Cent:r·e I (acc. to tb.e filUDO Purchase Orders 
15-3-BO 1498 , 15-3-BO 1524). 

- Assistance in training of methods of measurement (freque

ncymeter mod. r 3 - 54) 

- Training in vibration teRti.Ilg of electronic appliances 
(transistor mod. KL 506, KL 50?, IL 508) 

13.08 18.08 

- Assistanc~ in io.stallation and putti.Ilg into operation of 
measuring instruments and testing componen~s : 
a~ RCL meter, mod FM 6303 

b) D:igi.tal. sm."face Thermometer, mod. BW - 80 P• 

c) Digital. stop watc~, mod. CL - 0,15 

- Repairing of measuring instruments : 

a) Universal Thompson-Wheatstone Bridge. mod YTWK-i. 
(2p) 

b) Power meter, mod. K-506• 



-6-

20.08 25.08 
Assistance in installation and putting into operation. 
of following mea.suring instruments and testing component 

{combined with practical training) : 

·a) Electronic Gal. vanometer, mod. 2709, 

b) Direct Reading Impedance Bridge. mod. DBZ - 2!4. 

c) Universal Thompson - Wheatstone Bridge, mod YTWK-2, 

d) Power meter, mod. K-506, 

e) Digital. Capacitance lleter, mod. I.CR - 745 

f) Kego.bmmeter, mod SJl - 5E· 

27.08 01.09 
- Training course on methodologies for conducti.ng labo:ra

tory test and resu1t ana.lys:Ls. 

- Preparation of basic material for arra.;,:igment 0:f the 

earth:i.ug connection and the safeguard. 

Preparat:Lon of basic material for defini.t:tan o:f rule;~ 
of safety under specified conditions of installation 
and use of testing equipment in C.I. 

- Industrial visit (TraDSitissional Station - Bala-Bong-Do, 
Hanoi ; Factory VINA-MIND, Hanoi) 

Assistance in preparation of specim~n of insulati.og ma

terials. 

- Assistar.ce in. selection and installation of electrodes. 

:aasic test methods of breakdown voltage, tg;d, R , Ri , 

Rv ' Rs• 
Assistance in installation and putting into operation of 
laboratory eq~pments (combined witb. practical tra1ning): 
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a) Surface Temperature Indicator, mod. 2677, 

b) Sound Level Meter, mod. 36041 

r.) Wind Indicatiz16 S:stem, mod. DC-551; 25A ; 23 &- 2, 

d) :Distortion .lleter, mod. LDll - 170, 

c) Universal Leakage Cur.rent Tester, ~od. 3226, 

f) Batery Operated Insulation Tester, mod • .t1 - 8. 

10.09 15.0~ 

- Practical jllidance in per1odical checkiag of labor~tory 
test equip~ent. 

Assistance in i.o.stallatiou and putting into operation 
of laboratory equipment (Co~bined with practical train
ing) : 

a) Function Fower Meter, mod. PF - 810, 

b) Fvwer Factor Mecer, mod. 3304, 

c) Portable Protective Relay Teut Set, mod,. TPR - 22 CV, 

d) Electric Water Bath with Regulator, mod~ 10?, 

e) Constant T~perature Electric Drying Ov~."J., mod. 
MIC - 126-C. 

1Z.LQ2_ 21,. 09 

Industrial ·n.sit (F:astic Factory; Automobile Battery 
Factor;r; Hai Phong;Transiat~~ Factory; ffa.noi.) 

Asr.istance iz:; installation and putting into operation of 
testing equ~..u1a 

a) Kagnet Wi1·P. Abraaicn Tester, rn.od. 210
1 

0 

b) 360 ~:n Bending Blexibility Tester, mc1. 224, 

c) Mercury Bath Insulation Distiuction, mod. 234. 
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- Preparation of basic recomendation for extension ].VrL 

acti.vi ties in electric teatillg and qua.ii ty control of 
insulatillg material.a, electric components and applienceso 

- Semi oar : "Electric Testing of Insulating li(atedal.so 
Electric Components and Appliances". 
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E T L, Centre III , Ho C.b.i J4inh City 

22.09 - 22.09.1984 

1. Earthizlg system. and safeguards in electric testillg 
laboratory : 

- preparation of scheme, materials and connections 

- tr d ni ng in. measurements of earthi.Ilg system. re-
sistance 

2. Laboratory training on method of measurements of 
volume and surface resistivity ( q v, 'f s) with 
practical testing of insulating materials 

3. Training in. application of Insulation Polytester 
and Portable Frequency .Mater 

3a. Industrial visits and training in high voltage 
industrial laboratory 

1.10 - 6.10.1984 

4. Review and classification of electrical :materials, 
componentw and appliances programmed for testi.Ilg at 
Centre III, in.eluding classj£~cation and requirements 
of laboratory equipment. 

5. Assistance iD. arrangement of laboratory eartb.i.ng 
system 

6. Training iD. application of electrical measuriD.g 
instruments : 

Insulation Tester, Decade Resistance Boxes, Slide 
Resistors, Portable Luxmeter, Pocket TheDnometer 

a.10 - 13.10.1904 

7. Laboratory t~aining sessions on testing methods and 

safety rules for high voltage testing : 
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- preparation of specimens of insulating materials 

selection and installation of electrodes 

conducting on seminar "Electrical Testing o:e 
Insulating Materials, Components ao.s Appliances" 

- preparation of basic material for definition of 
ru.les of sa:fety under specified conditions of 
installation and use of high-voltage tes·.;ing 'mit 
inc. III. 

12.!10 - 20.10.1984 

8. Training in operation and use of Multimeters and 

BCL Meter 

9. Installation ao.d putting into operation of High 
Voltage Testing Unit. Practical training in conduct
ing testing methods and ve~ication of laboratory 
test instruments. 

10. Preparation of Final Report. 

22.10. - 26.10.1984 

11. Final consultations in Hanoi, debriefing and depar

ture. 
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Due to the request that I should take part in som 

activities related to the development ~f the Elect
rical and Electro.nica1 Testiilg Laboratory at Centre I 

t.b.e work plan had to be modified in some respects as 
compared to my job description. Simultaneously the 
stay at c. III was li"ti.ted to one month and the prog
ramme was interchanged. 

Ill what follows, I should account for basic 
results accordiilg to the work plan and state uzy- re
comendation on further action which might be taken 
for progress in met~odological and technical base of 
the electrical and Electronical Testiilg Laboratory at 
c. I and the Electrical Testirlg Laboratory at c. III 
respectively. 

3. Implementation of Project Activities in c. I 

3.1. General 

According to the technical data and t.b.e field of 
ap~lication the national. electrical production in

tended for testiJ:lg in EETL at c. I were classified 
iato four groups : 

- Electric Machines (M) ; 

- Electric Appliances (A) ; 

- Electric and Electronic Components (C) 

- El~ctric Materials ( ~ ). 

According to the Testillg Program for Quality of 
Electric and Electronic Products at c. I the fol
lowing products are intended to be tested 1 

GROUP 1i 

- Rotating Electrical .Machine~T, power : 0,55 ••• 
50 kVA (acc. to TCVN 1897-77 1 228 -78) 
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- Audio Fr~quency Amplifier a.nO Receiver (acc. to 
TCVN 1982-77) 

- Transf otmer for Walding (acc. TCVN 2283-78) 

Group A 

- Electric Table and Ceiling Fans (acc. to TCU 
1444-73, 1445-7}) 

- E1ectric Small Transfomer (acc. to TCVN 1986-77) 

- Tungsten Filament-Lamps (acc. to TCVN 1551-73, 
2216-77) 

- Relays and Contactor (acc. to TCN 271-73, 272-73) 

- E1ectric Stove (acc.. to 16 TCN 336-75) 

- Electric Iron 

Grou;e C 

- CeJld.conductor Devices (acc. to TCVN 2326-78) 

- Resistors, Variable Resistors and E1ectrical 
Ca~acitors (acc. to TCVN 2556-78, 2557~78, 2559-
78, 2561-78) 

- Dry Cell {acc. to TCVN 2746-78, 2747-78) 

- Siilgle - .Phase and Three-Phases Switches (acc. 
to TCVN 1831-75) 

- Sillgle - Phase and Three Pb.a&es Plug Connectors 
(acc. to TCVN 2048-77) 

Group Kt; 

- PVC Covered Conductors (acc. to TCN 2103-'77, 
2104-77) 

- Porcelain Isolators (acc. to TCVN 2215-77) 

- Electric and Magnet Wires (acc. to TKN-80) 

• 
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- Solid and Liquid Insulation Mat~ria1s - Plastic, 
Varru.ahes, Transformator oil, etc. (acc. TCVN 
)234-79, 3233-79) 

In what follows are given main electrical, meckmi
cal 8.Ild. other properties of the above menticned in
dustrial products - subject for testil:lg in E E T ~ 
(C.I) according to the international and above men
tioned national sta.!lda.rds (taki.Dg into consi~era
tivn the extended technical possibility :in EET.T:i by 

already delivered UNDP testing equipments and ins
truments); 

Electric Characteristics : 

- 1.nsulation Resistance (~) Volume ( r v ) aud 
Surface Resistivity ( f s) 

- Fower ; Power Factors; 

- Electrical Capacitance ; 

- Dielectric Break - down Voltage, Dielectric 
Srtength; 

- Dielectric Constant ( t ), Dielectric Dissipation 
Factor ( D ) ; 

- Distortion, Signal. - to - Noise Ratio ; 

- Ampli1'ica~ion Factor; 

- Leakage Current; .Permissible Current; 

- Ele~tric Impedance ; 

- Destruction of Ii:.aulation ; 

- Other Electrical Characteristics. 

Mechanic Characteristic determined by : 

- Vibration Te~t ; 
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- Over Speed Test ; 

- Test at.Momentary Excess Torque for Motor; 

- Test of Speed Excess Torqr..t. for Motor ; 

- Acoustic Test ; 

- Test of Wind Volume ; 

- Test of Wind speed and d~.rection ; 

- Test of Mechanical Endurance ; 

- Measurement of Geometric Dimension ; 

- Impact Test ; 

- Turn - Bending Flexibility Tea~ ; 

- Abrasion Test ; 

- Elongation Test • 

Temperature Characte .. :.. lstics .: 

- Temperature Rise of Operati.og Part of Machine; 

- Temperature Rise of W:i:ldillg ; 

- Deflection Temperature. 

Climatic CharacteriGtics (ace to TCVN 1612-75) 

The existiilg testing equipments and instruments 
(cor~espcnding lis't see below) were used ~r testing 
of the most imr~rtant electrical products9 
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L I S T 

of existing testing appliances and instruments 

in EETL at C.I. 

1. c 1204 - 500 - Digital AC Voltmeter; 

2. c 1 - 65 - Oscillograph (one channel); 
• 3. D 1 - 8 - Battery Operated Insula-

tion Tester ; 
• 4. DC - 551 - Wind Indicator; 

5. DK - Digital Voltmeter; 

6. E 0 - 213 - Osctllograph (two cha.J:lL.el); 

?. H L C - 80 p • - Digital Surface Thermo-
meter; 

a. K - 506 - A C Power Meter; 

9• LA K - Linear - Angular Measures; 
• 10. LC R - 745 - Digi t:al Capaci tane Meter; 
• 11. L D K - 170 - Distortion Meter ; 

12. L P A 28/400/1-11 - Fower Testing System ; 

13. L T D C - Life Tester for Dry Call; 

14. LT F 

15 • M I C - 126-0 

16. N R 20/3 

17. Pi - 810 • 

18. P K - 210 

19. R 0 17 11 

20. r 3 - 54 

21. S ?a4 - 5 E • 

• 

- Life Tester for Filament 
Lamps; 

- Constant Temperature 
Electric Drying Oven; 

- Power Supply; 

- Power Factor Meter; 

- Current Transformer; 

- Portable Luxmeter; 

- Frequency Meter; 

- Megohll:metar 

(Gr. A) 

(Gr~ A) 

(Gr. B) 

(Gr. A) 

(Gr. A) 

(Gr. A) 

(Gr. A) 

(Gr. A) 

(Gr. A) 

(Gr. A) 

(Gr. A) 

(Gr. B) 

(Gr. B) 

(~r. B) 

(Gr. B) 

(Gr. B) 

(Gr. A) 

(Gr. B) 

(Gr. A) 

(Gr. A) 

(Gr. A) 



22. ST - 80 

23. ST - 80/111 

24. T P R - 22 CV 
.. 

25. T R 0 E Go-A 

26. v p - 102 

27. W I P 6 

28. YT WK - 1 

29. 25 - A • 

30. 00014 

31. 23s - 2 • 

32. 10? • 

33. 111 - T • 

34. 210 • 
• 35. 224 

37. 267? • 

38. 2709 • 

39. 3001 - 01 

40. 300? - 01 

41. 3205 

42. 3221 • 

43. 3226 • 

44. 3281-00 
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- Vibration Tester; 

- Vibration Tester ; 

- Protective Relay Test Sets; 

- Decade Generator; 

- Vibration Meter; 

- High Voltage Tester; 

- Portable Louble Bridge; 

- Anemometer; 

- Sound Level Meter; 

(Gr. B) 

(Gr. B) 

(Gr. B) 

(Gr. B) 

(Gr. B) 

(Gr. B) 

(Gr. A) 

(Gr. A) 

(Gr. A) 

- Allemometer; (Gr. A) 

- Electric Water Bath; (Gr. B) 

- Wind Indicati.og System; (Gr. A) 

- Magnet Wire Abrasion Tester; (~r. B) 

- 360° Turn Bending and 

Flexibility Tester (Gr. B) 

- Mercury Bath Insulation 
Destruction Tester (Gr. B) 

- Surf ace Temperature 
Indicator; (Gr. A) 

- Electronic Galvanometer; (Gr. A) 

- Weatherillg Testing Machine; (Gr. B) 

- Weathering Testing Machine; (Gr. ~) 

- Trasf ormer; (Gr. B) 

- Insulation Resistance Meter; (Gr. B) 

- Universal Leakage Current 
Tester; (Gr. B) 

- Portabl& Lu:xmeter; (Gr. A) 
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45. 3304 - 03 • 
04 • 

• 07 - Power Factor Meter with 
(Gr. B) • 09 

Custer Transf oxmer • 11 
12 • 

• 
- Sound Level Meter; (Gr. B) 

46. 3604 

4? • 82012 - High - Vcltage Tester (Gr. B) 

• 
Provided by UNDP testing equipments (Group B) and 
.measurillg in.strum.en.ts (Group A) 
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The large number and high quality of equipments supplied 

by ONDF in.creased the range of possible tests, which is 

shown in the f ollowiog table. This was due to the work done 

by the expert duri.Dg his short stay. 

Group of Number of Testi.Dg Items 
Characteristics to 03.08.84 to 01.09.84 to 22.09.84- Total 

Electric 6 19 24 

.Mechanic 8 15 4 

Tem_perature - 9 -
Climatic and 

I Operation 18 2 -

The extended u~e of the existing equipment and the 

veri£ication of the results so obtained was demonstrated 

to the stuff. 

43 

27 

--

9 

-

. 
20 

I 
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3.2. Remarks from E;perience Gained from Putting into 

Operation of Testing Instruments 

Ba(ecy Operated Insulation Tester, mod. D 1 - 8 . 

is coveri..Dg a wide insuJ..ation resistance range 
from 50 [ MObm. J to 2000 [ MObn] AJ.so the proper 
volume resistance of the cable can be measured by 
it's use. 

The circuit voltage can be measured by contac
ting the tip of the measuri.:og cord to the measu
ring piece circuit. 

Super Megommeter, modo S M - 5 E 

The indicator of this instrument is a special 
wide meter so that it is easy read the value in 

the range of higher insulation resistance (up t:> 
6 - 1 

20.10 L MObm J ) • 

The self calibration of the measuring voltage 
is possible without external instruments because of 
unique c:i.rcuit and an accurate value is always 
measured. 

Durillg the practical training verification of 
the Super Megohm.meter was carried out by using 
existing instruments in the following sequence of 
operation~ 

Zero adjustment (0 -reading - 00 ) ; 

Checkillg up the scale (by using existing 
Reference Resistance Box); 

Checll:i.ng up the insulation resistance between 
the circuit and case (by U. ~ 3,5 [ k.V] from the 
existing i..Ddependent supply); 
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Checking up the voltage on the no:::ually opened ter
minal.s by normally revolutions per minute 
( ~ U.. L 20 ~) 

Error determination by 10 deg. inclination o~ mea
surement surface 

Universal Lea.kage Current Tester, mod. 3226, which i.s 

no.rma.lly used for ele~tric testing of ~lllation 
materials was used also f1r testing Gf low-voltage 
electric equipment (acc. to GOST 25072-81), rotating 
electric! machines (acc. to CMEA ST 1345-78~ Publ • 

• of I:&: 34-1, 34-2 1 GOST 11828-75 ) , three phase 
asynchronus electric motors (acc. to OM&\ ST 168-?5, 
~ Publ. 34-1, 34-2, GOST 7217-79). 

Set of Instruments for Testing of Electric and 

Magn.et Wires 

The following equipment which are normally 
used independently for specific test was combined 
by the expert for testing of more important elec
tric and mecb.8.nic properties of electric and magnet 
wires. 

Electric Water Bath with Regu.latQr, mod. 107 was 
used for preparing of electric test object (acc •. 
to CME.A. ST. 2779-78, 2121-80; GOST 2990-789 6433.1-
-71). 

Q~"lstant Temperature Electric Drying Oven, mod. 
MIC - 126 was used for drying of specimens and 
also was used for measurement the rate of the 
moisture content and the water absorbing capacity 
(acc. to C~~ ST 2121-80, GOST 6433.1-?1, IE; 
Pa.bl. 464-2-741 GOST 13526-79). 
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360° Turn Bending Flexibility Tester, mod. 221+ 

The mechanic component of this equipment was 
broken, counter was out of order; the unit was re
paired. and checked service properties. This Tester 
was used ~or checki.Ilg of mechanic pr~erties.of 
magnet wires (acc. to GOST 12182.1-71 1 14340.3-69). 

~rcury Bath Iusulation Destruction, mod. 23'"

was used for checking of insulation's quality of 
magnet wire (acc. to CMEA Recommendation 488-66, 
449-65). 

liat5Aet Wire Abrasion Tester, mod. 210 

waa used in combination with mod. 234 for checking 
of mecl:.anic properties of protectiv~ coating of 
magnet wire (acc. to GOST 6589-74). 

Digital Stop-watch, mod. C 4 - 012 was used for 

measu..rement of time sections by prepa..riilg of the 
specimen and checkillg the duration and sequence in 
time of the testiIJg operation. 

- Set of Instruments for measurement of Frequency, 
Electri~ Resistance,Capacitance, Inductance, 
Impeda:ice, Dissipation Factor (D) and Quality (Q) 

of Elactric Mat~rials, Components and Appliances. 

The Frequency meter, mod. r 3 - 54 

was u;3ed only for frequency measurement. By expert's 
assis~ance it'P function was extended in the field 
of a j~requ~cy ratio , period and interval mea
suremtm.t. 
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The Portabe Double Wheatstone Bri<iges (2p) mod. 

Y T W K - 1 were broken. By expert's assistance 
they were repaired and by practical tra.i.n.:.ng of 
laboratory personnel was used for checkil;lg Direct 
Readiilg Impedance Brid.ge, mod. DRZ - 2 M. 

The Direct Reading Impedance Bridge, mod. DRZ - 2M 

was used for measurement the absolute value (frcm 
10 [Ohm.] to 10 [ k Ohm J and phase angle (from O 0 

to ~ 90°) of the impen.dance of electric and elect
ronic components, produced in SRV. 

During the practical training of laboratory 
personnel calibration of this instrument was rea
liz ~ by using existing instruments (Pouble Bridge, 
mod. rl'WK-1, Digi.1tal. L C R Meter mod. LCR - 745, 
Frequency Meter mod. r 3-54, Oscilator, modo 
TROE-60 A, Galvanometer, mod. 2?09). Readings of 
this arrangement was tried on Reference Resistance 
Box, mod Y T W K - 1 and capa,,;i tor and than on 
actual materials. The results were compared to LCR 
meter. LCR - 745 quickly identified the approximate 
value of the parameters which could than be measured 
by the extern.al bridge meter for high accuracy. 

The Digital L C R Meter, mod L C R - 745 
was used for measurement of resistance, capacitance, 
dissipation factor, inductance, quality (at induc
tance measurement) of electric and electronic compo
nen.ts and appliances. 

Electric Galvanometer, mod. 2709 can detect and 

JD.easure a minute voltage or current. It was prima
rily Ti1Sed for zero method measurement by electrical 
testing of insulation materials (like a bridge or 
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a potentiometer). T.'.lis method using high-sensitivity 
Electronic Galvanometer, mod. 2709 requires the m:i.
nimum of manual adjustment and it is easy to read. 

Set o:f Instram.ents for Power lleasurement 

Power Meter, mod. K - 5,22 

This i.Il.strum.ent wa.s Oti.t of order. The failure 

was found (the ferrite-oared coil was broken) and 
r·~moved by export's assistance. liter that the Power 
Meter was used for measurement of current, voltage 
a.ui reactive power in sirl.gle-phase and three-phase 
circuits by testi.ng of electrical. machines and 
appliances. 

Power Factor Meter, mod. 3304 was used for measu

rement of power factor at CO.IIllitercial frequency in 

s~5le-phase and three-~hase D1achines by expert 
assistance in providing appropriate mecha.nicaJ. 
loading. 

Function Power Meter, mod. P F - 810 is a passing 

type power/S R meter 
range of ·1)8 [MHz] 
dified for testing of 

covering a wide.frequency 
to 200 [M H z] • It was wo
above mentioned electronic 

components by expert's assistance. 

Distortion Meter, mod. L D M - 170 

Short - term course for testing of static ari.d dJil8.Illic 
characteristics of amplifiers was prepared using 
e:xistillg instruments by expert's adsistance(Oscilla
tor, mod TROE-60 , Frequency Meter, mod. r 3 - 5't 
Power Meter, mod. K-506 ; PF - 810, I.CR Meter, mod. 
I.CR - 745; Distortion Meter, mod. LDM-170) and prac-
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tical train; ng was provided. This instrument was prac-· 
ticaJ.ly used also for measurement of distortion of 
audio frequency decade generator's signaJ.. 

- Portable Protective Rela,y Test Set, mod.TPR - 22 CV, 

TPR - 22 VII was used for testing the varicua t;n>e of 
protective relays, su~h as single-current element, 
siDgle-voltage element, two current element and si.ngle 
cu ... :rent I single voltage element relays. The testing 
of the phase characteristic was provide~ using mod. 
TPR - 22 CV and the current transform.er. 

The phase angle control was carried out also 
during practical training of laboratory personnel b~r 
usi.ng current and voltage adjusters. 

Set of Instrlllilents for Electrical Measurement of 

Nonelectrical Quantitz 

Theaurtace Temperature Indicator. mod.2677 was 
used for measurement of surface temperature of 
motors and radiators. This measurement is capable 
now of measurement the surface temperature of 
relatively fast movi.:lg objects 

Han.cl-Hold Digital ~hermometer, mod. HI.C - 80 p 
was used for measaremen~ of the surf ace temperature 
of the components of electric machiues and heating 
appliances. 

Sound Level Meter, mod 3604 

Tb.is instrument is particularly useful for rapj.d sur
veys, for ~eriodic checks on noisy environments and 

for production testing of .ma.o.a;eactured products. The 
corresponding design was provided by which placement 
of sound reflecting surfaces should be made. 
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Wind Indicating System, mod. DG - 551, 23 - S II wa~ 

used for measureme~t wind speed and direction simul
taneously 1 produced from ceW.ng and table fWl.S. The 
range and accuracy of this instrument exceeded the 
requirement for ~esti.Dg 11.n.i.t acc. to TCN 1444-73 1 

TCN 1445-7:, but the room should be rea.rraoged in con
fo.l'mity with d~signm which was provided by e:x:part's 
assistallce for creating of corresponding condition of 
measurem~:t. 

Vibration tester , mod. ST - 80 

was installed and used for vibrati,n-resistance.test 
of the semica.."l'l.duct-or devices (eg.transistor mod. 
KL 506, KL 50?, KL 508), but testing method was in
correct. The trai.iing course on methodologies for 
conducting laboratory vibration test and result analysis 
was prepared by expert's assistance. During practical 
training c curse the laboratory sta:ff wc..s trained in 

corract installation aild determination of ·tibration -
resistanc~ of heavy testing objects by using desig:aed 
additional. accessories. Concerning the localities 
there will be an improvement if special space is re
served for the vibration isolator. 

Power Testi:ag System, mod. 28/400/1 - 11 
is practically useful for testing the output power 
(up to 28 [kW] ) and torque res:pectivity of rotating 
machines. However, the unit was not in operating con
dition, as I was told all connecting cables were 
missing. I was also told that most important cables 
had been already ordered. The suggestion of necessity 
of putting complete operationa.1 state of thi$ system 
must be considered to be of a first prior.ity. 

- The E E T L is also in pocession of Cable Fault 
Burning and Surge Unit, modo 82012 covering the 
voltage range of 3 ••• 70 [kVj • Thia unit was 
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installed but absence of corresponding eartb.iilg 
connection, sa.f eguaxd, operating rods, earthing in
dicator and individual safety means made impossible 
puttiDg it into operation. In what follows is given 
the list of above mentioned safety means a!Id corres
pondi.Ilg testing units : 

High - Voltage Indicator, mod. Y B H - 90(USSR) 
~e 9 •• .: 110 [kvj , ignition threshold 9 [icvj. 

High - Voltage Indicator, mod. Y B H - !O M(USSR) 
ra:oge 2 ••• 10 [kvJ, ignition threshold 550 [vJ 
Dielectric boots, rubbers, dielectric glove, 
dielectric cover. 

Earthi.Ilg Indicator, Insulating Rod. 

In same time the expert prepared. the design for 
arra.ngen.ent of testing un..tts for testi.Dg.of in
dividual sa:fety means and operatil:lg rods. 

Arran.gema~t of the Earthing Conr..ection and the 
sa.:f eguril'd 

When using the high-voltage appliances (especially 
due to U> 1000 [kV) ) it is essential to respect 
the necessity of arra.I.J.gem.ent the correct eartb.i.Dg 
system according to the requirements related to a 
peDidssible value of the eart.hillg connections resis
tance. 

The modification of the earthing con.;_ection for 
grounding of high- and low-voltage elev~rical insta
llation simultaneously may be used in the E E T L 
at c. I. We suggest to use the external earthing 
system ( corresponding design including the safe
guard was carried out and given for assem.bliilg) for 
arrangement of economical earthillg connection. 
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If the fault-to earth current increased in future 
due to increasi.Lg power supply and con.::_ection of more 
.machinary, than the new pe~ssible va.J.ue of the 
earthing resistance should be established and new 
earthing system should be designed fo~ sake of safety. 

At the same time the expert prepared the basic 
material for def.ini ti.on of rul~s and norm of safety 
under specilied condition o±' installation and use of 
testiilg il;lstrumen·ts in both testing laboratory (at 
C.I and c,. Ill). 

If the corresponiing rules and norm are approved 
by the resp:t·~tive Dep:i.rtments (eg. GDSMQ~ Fire Depart
ment, Min:i..etry,of Health, r~levant Committee of tra
de-unions, etc.) it i3 re~omended to make references 
in other standaxds for electric testing methods to 
the above mentioned approval body. It is permissible 
to give referencies in branch stB.lldards too. 

4. Proposals concerning E E T L at c. I. 

The suggestion, whicc is being stated here must 
be considered to be of paramount im.portan.ce for ex
tention of efficiency function of E E T L • 

- Concerning the installation of existing test units 
it would be an improvement if following special 
condition is created; 

Arrangement of earthing connection, including 
sategu.axd as well as procurement of operating 
rods, i.Ddividual safety means and corresponding 
equipment for their testing. 

Location and arrangement of special space for 
installation of Wind Indicating System for 
measurement wind speed and. direction symu1-
ts.neously, produced from ceiling and table fans. 
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Location and arrangement of Special placement of 
sound reflecting surf aces and f oun.dation for pro
duction sound testing of manufactured products by 
using existing Sound Level Meter. 

Arrangement of machine foundation for installation 
of the engine test bed and of existing shaker unit 
for testiDg heavier object by using designed (by 
expert) spring hanger. 

Construction of testi.Dg base for conductillg of follOWiil€ 
tests of~ il1su1ation materials, electric and 

electronic components and appliances, including 
measuring instruments and systems : 

- Corrosion test; 

- Full-scale, accelerated environmental and 
comprehensive test; 

- Ageing test; 

- Shelf - li£e test 

- Tropical exposure test ; 

- Salt mist test ; 

- Pu.re - culture test ; 

- Kould - growth test ; 

- Spray Test ; 

- Relaxion test ; 

- Cracking test ; 

-•ithstand voltage test; 

- Break - down test. 

Taking into consideration the unique (humid subtropical 
climate) and diverse environmental conditions (for 
corrosion, salt mist, ageiilg, pure culture 1mould-gro~th 
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tests and etc.) in SRV we can expect that above
mentioned testing.base may be constructed by interna
tio.u.a.J. assistance. 

Concerning the requirement equipments and calibration 
apparatus· it would be better if following means are 
procu.rred: 

80/110 [kvj High - Voltage Test Instrument (Siemens, 
mod. MO 6843-A.1 for testizlg liquid and solid in
sulating materials. 

Set of Instruments for Testing of the A.mpli:fiers -
Haxmonic Analyser, Crystal - Controlled Oscillator, 
Frecize Fower Meter. 

Sphere - gap ( U~50 [kV] ) with inserted radiac
tive radiator for calibration of kilovoltmeter. 

High - Voltage Double Bridge for Determination of 
the Loss Tangent and the Dissipation Factor of a 
dielectric, mod. F - 525 (USSR) 

Equipment for Testing of Operating Characteristics 
of se~ollductors. 

Reference HV capacitor, mod. C L P - 24, C L F -
30 (Hartman - Brown, GDR), M C T 100/75 (T U R, 
GD R ). 

High Current Stabilize Power Supply (I~ 100[A) 
for Operatil:lg Protective Relay Test Set. 

Above mentioned safety Means and corresponding 
Testing Units. 
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Implementation of Project Activities in Co IIIo 

General. 

In cOllfomity with the Testing Program for ci.ual.ity 
at c. III the following electronic products a.re 
intended to be tested : 

Qroup A 

- Electric Iron 

- Electrical. Tra~ormers (acc. to TCVN 1986-7?); 

- lPluorescent and Pi.lament Lamps (acc. to JYS 
c ?601-67) ; 

- Electric Table and Ceiling Fans (acc. to TCN 
1444-?3, 1445-73) 

- Accumulator (acc. to TCVN 164-64) 

- E1ectric Stove (acc. to 16 TCN 336-75) 

Group C 

- Plug Connectors (acc. to TCVN 2048-77); 

- Electric Switches (acc. to TCN 1831-?5); 

- Dry Cell (acc. to TCVN 2?46-?8, 2747-78); 

- Ballast for Fluorescent Lamps (acc. to 'ICVN 
2555-78) 

Group Kt 

- PVC Covered Conductors (acc. to TCVN 2103-77, 
2104-77); 

- Enameled PVR Wire; 

- Electric wires and Cables (acc. to QTKN - 80); 

- Porcelain and Glass Isolators(acc.to TCVN 
2215-77); 
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- Trans:f om.er Oils; 

- Insulating papers; 

- Varnishes i 

- Plastic ; 

- Mica, ll4icanite, Bakelite; 

According to the national standards the f ollowillg 
electrical, mechanical and temperature characteri
stics are subject to be tested in E T L at 
c. III (taking into consideration the technical 
possibilitJ' ~ aiatillg testing instruments ) 

Electric characteristics : 

- Insulation Resistance (Rina) I Volume ( rv ) 
and Surface Resistivity ( fs ), Inner Resistanse 
(~) 

- Dielectric strength 

- Withstand Voltage 

- Leakage Current, PeDILissible Current 

- Destruction of Insulation 

- Power, Power Factor 

- Dielectric Constant ( [ ) 

- Dielectric Dissipation Factor (u) 

- Other Electric Characteristics 

Mechanical Characteristics : 

- Wind Speed and Direction 

- i'he-Airs delivery 

- The Dimensions 
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Temperature Characteristics : 

- Temperature Rise of Operating dppliances 

- Deflection Temperature. 

The delivered UNDP testing instruments (i.e.Insulation 
Testers, mod. 2404, 3207, .Multi.meters, mod. FM 2521, 
A-43, passive electric components, mod. 2791, 2786, 
Llllllleter, mod 3281, Thermometer mod. 2541, 2542, RCL 
Meter, mod. PK 6303, Frequency Meter, mod. 2038 and 

High-Voltage Testing Unit, mod. M O 6 8 43-Al.) in

creased the range of possible test.(see the table 
below). 

Group of Number of Testing Items 
Characteristics to 22.09.84 jto 22.10.84 Total 

Electric 16 I 15 31 

Temperatu:e 2 - 2 

I Mechanic 3 - 3 
I 

As it :is shown in table the extension of testing 
possibilities of E T L at c. III occurred only ill 
the field of testing of electric characteristic of 
products. 

5.2. Remarks from experience geined from putting into 
operation of testing instruments in E ~ L • 

- Portable Frequency Meter, mod. 2038 

This instrument is Precision Ponter TY,pe Frequency 
Meter in which a f L equency - to - DC current 
conversion is carried out by combining a diffe
rential type transducer with a DC current meter 
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or ammeter so as to directly read frequencies. 

- Analogue Multimeter, mod. A 43 

is normally used for ac/dc YOltage and current mea
surement as well as for resistance and capacity 
measurements. By expert the two above mentioned 
instruments were combined with slide resistors, mod. 
~, ammeter, mod. 370 and oscilloscope, mod. 
1D-17 for checki.Dg and elaboration a new system -
electric motor - generator for frequency conver
siun (50 [ Rz J - 60 [Hz] ) of the supply means for 
testing of exported ceiling fans. 

Pocket Thermometers, mod. 2541, 25420 

They are suited for checkiilg temperature of air 
conditions, ovens and refrigerators. They also con
tain a 0 to 999 second stop watch enables time 
interval of ceili:ag fans testing (as well as tempe
rature sensor-test object time) to be measnred. 
The test at single-phase and three-phase plug co
n.nee tor was realized using set existing instruments. 
(slide resj.stor as load., ammeter mod. 370, pocket 
thermometer mod. 2541). 

- Insulation Tester, mod. 2404 was used for testillg 
of the insulation resistance of electrical machines, 
ceilimg fans and other electric devices. This i.:J.

strument was also used for testing of the insulatiaD. 
resistance of the dielectric mat by arrangement of 
earthing system with sa:feguard in E T L. 

Insulation Poly-tester, mod, 320? was used for 
checking of installated in E T L earthing system. 

R C L Meter, mod. PM 6303 is normally used for 
measurement of resistance, capasitances and induc
tances. The electric circuit for comparison and 
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checking the accuracy of existing reference electric 
components (e.g. Decade resistance boxes, mod.2786) 
and instruments (insulation tester mod.2404, multi
meter, mod. A - 43, RCL meter, mod. PM 6303, inclu
ding Kelvill Bridge, mod. 4287 and multimeter, mod. 
PM 2521.) was designed and realized by expertsassis
tance. 

- Automatic Multimeter PM 2521. 

This microcomputer controlled digital multimeter is 
normally used for se;iarately m~asuremen.t of ac/dc 
voltage and current, time and cour:.ter, resistance and 
temperature, diode and trigger level measurement.This 
instrument was combined with existing meas~remeut de
vices(frequenc:·.neter, mod. 2038, analogy multi.meter, 
mod. A-43; Sympson ammeter, mod.10, capacitance box, 
RCL meter,mod.6303) tor checking s~arting current and 

determination of optimal components of different 
electric apfliances (e.g. table fan. mod. K.30 A, 
relay, electric swithes by addition current transfor
mer and etc.). 

- The 80/22~ kV high-Voltage test Instrum~ consists 

of basic u.uit which is particularly suited for tes
ting liquid irl.sulating materials,especially oil, but 
the ancillal.7 devices and accessories by which the 
basic unit was extended for testing of insulating raw 
materials, electric components and finished ULits,was 
designed and realized by experts assistance.The trai
ning course on methodol~~ies for conducting high-vol
tage test for liquid a.L.d solid mate~ials, producing 
in S R V was prepared by expert. During practical 
training course the laboratory staff was t:;:ained in 
cor.!:'ect preparation of specimens and installation of 
electrodes on the solid insulatillg materials as well 
as in conducti.cg RV testing procedure and calcula-
tion testing results acc. to 
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C M EA S T 3165~1, 3164-81, 3166~1, 2121-80• 
2411-80 I~ Publ.212-?1, (J)ST 6433.1-4-?1, AST.M. 
D. 1371, D 1163, D. 618, E 104, E 171, D 1159 D 923, 
D. 117, D 257, D 143 1 D 150, D 1676, D 1398, etc. 

The E T L at Centre III now is capable for 
providiDg of standard }lreakdown test of the trans
form.er oils, mineral oil (i.n oil breaker), varci.

shes, mica products, VCP. insulation, poroelaill. 
izolators, ceramics, etc. 

- At the same time the external eartb.i.ng connec'7;ion 
with safeguard, for groundillg of high- an.d low- . 
voltage units was arraogeGi: acc. to expertsdesign. 
There were also provided corresponding electric 
tests iD. con:fornity with basic safety rules, pre
pared by expert. 

All existing instruments in E ! L at C. III wer8 
classified by expert and established the extended 
field of testing usi.Dg of elaborated set of measu
r.U.lg .devices and testing units. By this way was de
termined the new group of electric .Products (e.g .. 
accumulator, electric rotation mac~es, electric 
switches, transformers, amplifiers, etc.) some 
technical characteristics of which (especially 
insulation and service properties) the E T L is 
capable now to test. 

It should be also separately noticed that the 
set of existiilg instruments and designed accesso
ries was.arranged for testing of following electric 
products: 

Electric switches - I ~ 100[A](io. composition with 
cur.rent tra.nsf om.ers mod. 2 A; mod. S .M. 15 A; amme
ter and Voltmeter, mod. Sympson, 10 ; R C L meter; 
mod.P .K 6303). 

Single and three phase plug collllector - 220 V/6A, 
380 ·i1;50 A (in composition of current transformer. 
mod. 2 A, ammeter, mod.3701pocket thermometer,mod. 
2541, muJ.tim.eter PM 2521). 
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Exported Ceiling and cesk fans (set for checking of 
sta.rti:ilg current;testing of the supply system -
moter - generator in composition with oscilloscopa, 
mod 1 D~ - 17; frequency meter, mod,. 2038; slide re
sister; mod 2790 ; multimeter, mod. A - 43;amm.eter, 
mod. s;ympson ·10; capacitance Box; R C L meter, mod,. 
PU 6303 r ammeter, mod 370),. The practical training 
in conductil:lg standard methods of test for above 
mentioned electric products, as well as for acum.ula
tor, motor, transformer, etc. was provided by expert 
assistance. 

6. Proposals concern.illg E T L at c. III 

Respecti.Dg the extension of E T L testing capabili
ties by using tile existing testing units I underline 
that the standardization of specifications for the 
electric producta (especially transform.er oil,mineral 
oil for oil breakers, mica products, porcelain iso
lators, ceramics, varnishes, plastic, etc.) as well 
as standardization of corresponding electric testL:ig 
methods should be considered to be of paramount im

portance. 

Cciope.ratiilg activities of Electric Testing La
boratoJ:'ies (at c. I and c. III) and Quality Checking 
Labora·.;ories of corresponding branches of industry 
in this field I considere as necessarJ condition for 
progress ill the extension of efficiency function of 
both sides. 

- Concerning the realization. of testing method by 

using existing units (in c. III) and required 
equipments it would be an improvement if following 
works could be done: 

Manufacture of ar..cillary devices and accesse
riea for extension of H V testing unit designed 
by expert. 
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- Arrangement of necessary cOD.dition for preparing spe
cimens and conducting standard mtithod of electric tes
ting ecc. to ST 2121-80, 2411-80, 3165-81, 3164-81, 
GOLT 6433.1-4-71, ASTM D 1676, D 1677, D 1371, D 1169, 
D 923, D 618, D 115, D 171. 

- Arrangement of the set of equipments for testing of 
magnet wires, cords and cables (e.g. El·ectric Water 
Bath, Constant Te!llperature Electric Drying Oven, Jler
cury Bath Insulation Destruction,Ma.gnet Wire Abrasion 
Tester, Turn Bendillg 1'1.a:ibility Tester, Cable Fault 
Burning and Surge Unit, etc.). 

- Arrangment of the set of Equipment for »astillg of 
electric motors and af ~liancea (includill€ Power meter 
K - 506; Power Factor Meter, mod.3604, Power Testillg 
System, mod. L PA 28/400/1-11 ; etc.). 

- Installation of protective relays testing equipment• 

- Arrangment of set of devices for testing of accumula-
tors acc. to the list of reqtri.red instruments, comp
leted by expert. 

- Arrangement of machine f ou.udation for installation of 
the teat object (e~g. motors) as well as of shaker 
unit. 

- Procurement of operating rods, H V Indicator, mod 
Y B H - 90 ( raIJge 9 • • • 110 {kV); mod. Y B H - 80 IL 

(range 2 ••• 10 [kvj ). Dielectric boot, rubbers, 
dielectric gloves, dielectric cover, earthillg indica
tor, Insulati.Dg rod. 

- Procurement of Sphere 1lap for calibration of kilo
vel tmeter of existing a V Testi.Ilg Unit. 

- .Procurement of High - Yoltage Double Bridge for de
termination of the Loss Tangent and the Dissipation 
Factors of a dielectric (e.g. mod. P-525. USSR). 
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- Procurement of the Ref ere.nee Lamp and Ballast for 

testi.Dg of electric lamps. 

7. Training Course and Recomendation o:u Uethodologies 
for Qonducti.ng ~ast .Lncludi.ng Result Analysis and 

Report 

- The technical national staff of c.I. a.Lld c.III was 
trained in methods for preparing of test cell and 
specimens of in.sulatinn materials,mica papar, plas
tics, 6!la.Illel, la~~uer, varnishes, insulation liquids, 
installation of electrodes accordiDg to I:Jro Publ. 
212-71, C ME A S T 3165-81 1 3164-81, 3166-81, 
2121-80, 2411-80 ASTM D 1677, D 618, E 171, d 115, 
D 923, D 1160, GOST 1352.6-79, 6433.1-4-71, as well 
as ill conducting methods of testing d.c. resistance 
or conductance, break - down voltage (dielectric 
strength), acl.oss characteristics and dielectric 
factor according to CMEA.ST 2411-80, 3165-81, 3164-81, 
3166-81, GOST 6433.2-71, 6433.3-71, 6433.4-71 ASTM 
D 1676, D 1389, D 257, D 117, D 877, D 150, D 1491 

D 1169, D 1816. Bellow is given one of the examples 
of. short-term. training course providing with labora
tory personnel ill the field of break-down voltage 

testing. 

- lll..troduction 

A brief review of three postulated mecanisms of 

breakdown, namely: 
The discharge or corona mechanism; the thermal me
c.tla:o.ism and the jntrin.sic mechanism as well as a dis
cussion of the pr.t.ncipal factors affecting test on 
practical dielectrics, were given to aid i..o. interpre
tillg the data. The discussion was concerned only to 
solid, semi-solid, and li~uid materials. 
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- After review of above mentioned postulated mechanisms 
there was given illformation conc~rrring the uature of 
electrical insulation materials. The nonhomogeneous 
character of solid commercial electrical insulat~ 
materials and the possibility of dielectric deffect 
of various kind was noticed sillllll tan.eously. There was 
shown that dielectric breakdown often occured in an 
area of the specimen other th.an that ITere the field 
intensity was greatest and sometimes in an area remo
ted from the material directly between the ~lectrodes. 

- Concerning tha influence of test and specimens condi
tion there was given ill.formation about affect the 
test result by the electrode material and geometry,as 
well as by specimen thickness. Experiment showed that 
for solid and semi-solid material, the dielectric 
strength varies inversely as a fr~~tional power a 
specimen thickness and there is a substantial amount 
of evidence that for relatively homogeneous solids, 
the dielectric strength varies approximately as the 
reciprocal of the square root of the thicKness. 
Since the delectric strength is so dependant upon 
thickness there was noticed necessity of stat~the 
thickness of the test specimen by breakdown test. 

- There was also given a review of geueral influence 
the test result by temperature of the specimen a.r:.d 

its surrounding medium.,as well as by the rate,.the 
wave form and frequency of the applied voltage.Prar.ti
cally it was shown that the relative humidity influ
ences the dielectric strength notwithstanding the 
materials absorbs little or more moisture. 

Breakdown test procedure, results of calculation 
and report were made acc. to C ME A S T 3166-81. 

In same ligical sequence of operation the trai
ning course on methodologies for conducting test 
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of components (~elay, magnet wi.re, capacitor, 
resistor, transistor) appliances (electric fan 
switches, ••• ) aLd machines (rotating electrical 
machines, transformer amplifier) i,.1s providedo 

Concerning methodological guidance of stan
dardization and practical electric testing acti
vities in the ~lactrotechnical branch of the na
tional eco~am;r it would be a.Il improvement if at 
c. I and c. III could be carried out advanced re
alization of work on standardization of raw and 
pri.mary in.ailation materials, electric and elect
ronic components, whose quality has a deci-oive 
effect on technical and economic characteristics, 
reliability and durability of important electro
tec.bJ;l.ical industrial products and consumer goods 
(e.g. rotating electric machines, transformer, 
three phase asynchrrus elect~ic motors, electric 
fans, radio-receivers and etc.), producing in 

s li v. 

In part1cular it was recommended to elaborate the 
adopted staL.dard specification and sta.a.dard method 
of test for following electric materials and com
poneL.ts : 

Transformer oils acc. to ASTM D 2283; testing me
thod acc. to CMEA. ST 3166-81, ASTM D 1816~ 

Electrical insulating oil for cable system acc. to 
AST.Un 1818, D 1819;testing method acc. to CMEA. ST 
3166-81. 

Mineral oil !u::i.:· use in transformer and in oil 
circuit breaker acc. to ASTM.D 1040, testing me
thod acc. to SMEA ST 3166-81. 

Power cable ace.to GOST 10695-80,6106-80,testing 
method acc. to GOST 23286-78. 
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Wires and cords acc. to GOST 23286-78, GOST 2990-78 
CMEA. ST 2779-80 

Va.mis.he$ acc. to AST.M D 115, D 618, D 2519, GOST 
13526-79. 

Mica products ac.:. to ASTM D 74-8; Testing acc. to 
AST!L 16?? 

V G P insulation acc. to .~ S ~ M D 2219
1 

D 2220 

Ceramics acc. to C M E A S T 164-8-79; 3568-82. 

Enameled wires acc. to GOST 14340.1-?4. 

Porcelain isolators acc. to S M E A S T 2313-80 
C ll E A S ~ 2314-80 

Communication cable acc. to GOST 10?86-72 

Eloctrotechnical products; methods of controlli.o.g 
resistance to.attack by special media acc. to 
GOST 24683-81. 

a. Semjnar 

The main subject of semjnar was review and cla
ssification of general properties of insulating mate
rials, including the standard methods and appliances 
for testillg of insulation materials as well as electric 
and electroLic components and appliances. 

The last section of seminar covers the problem 
of earthing connection and sa:feguard. 

1. IZl the first part of report there were given de
f'in..-!.tions of the main properties of insulating 
materials and they appeared in the f ollowi.ng 
order : 

- Volume resistivity fv (volume resistance ~); 
- Surface resistivity fa (surface resistance R

8
); 
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- Insulating resistance 

- Dielectric constant, (.pennitivity, capacitivi-
ty, or specliic instructive capacity) 

- Dielectric phase angle - 8 ; 
- Dielectric loss angle - S ; 
- Dielectric dissipation factor (loss tangent) -

D ; 

- Dielectric power factor ; 

- Dielectric breakdown voltage; 

- Dielectric strength ; 

- Flaahover; 

2. In the light above mentioned we reviewed the 
testing methods and corresponding units for 
deteimination of the main properties of speci
mens. 

The methods were presented in the f ollowi.Dg 
sequence : 

- General Measurement Consideration; 

- Electrode Systems ; 

- Test Specimens; (Clea.Iling Solid Specimens: 
Liquid Specimens and Cells) 

- Choice of Apparatus and Method for Me&SJ.ring; 

- Conditioni.Dg ; 
Surronding Medium and Factors Affecting the 
Insulation Properties; (Temperature and 

Humidity Control) 

- Test Circuit ; 
- Procedure; 
- References ; 
- Calculation and Report. 
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In the following part were given the coI!lllents 
for preparing and cleani~g of the test specimens, 
electrodes and test cel.l. 

In the following part of seminar a brief review 
of three postulated mechaai.sms of breakdown. (na-

m....ely; the discharge or cerona mechanism; the ther
mal mechanism, and intrinsic mechanism), as.well 
as discussion of the principal factors (e.g.elec
trod.e geometry and.area, specimen thickness, 
temperature, time, wave form, frequency, surron
di.ng medium., relative humidity) affecting tests 
on practical dielectrics, components and appli.;u:i
ces were given to aid in interpreting the data. 

tAsrn.g 
3.3. WhenYthe high-voltage appliances it is essential to 

respect the necessity of arra.ngment the correct ear
thing cor-naction according to requirement related to 
permissible value of the earthing conr.:.ection1 s resis
tance. 

In the light of above mentionrd in the last part of 
seminar. there were given materials for calculation 
and a.rrari.gem.ellt of earthing system includiIJ.g the 
safeguard, as well as th~ basic materials concerning 
the individual safety means and testing methods ru:d 
units for determination of their insulation proper
ties. 

Three seminars were hold during my stay;. o:oe at C. I, 
(on 18 September), one at c. III (on 13 OctoDer) and 
one at the factocy "Tia Shang•• (on 11 September), pro
ducing accuma1ator. The written documentation, con
taining the content of the~~ seminars was left behind. 
The content of these seminars were modified ace.to the 
field Dlf activitis . at C.I.,C.III and factory "'ria 
Sha.Ilg" respectively. 
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9. Industrial Visits 

The expert visited the following industrial units : 

- "VINAMID" (Hanoi) produci.Dg Desk Fan (225 mm.) and 
Cei]ing Fan (TQ1200) 

- Transmissional Station of Electric Energy "BALA.
BONG-IX>" (Hanoi). By expert assistance was provi
ded practical training of laboratory preson:....el of 
EETL at C ent:re I in testing of the loss tangent and 
insulating ·resistance of the circuit breaker, mod. 
BBB - 110, BB6 - 220 by using moving electric 
testiDg laboratory mod. 311 T - 35-02. 

- Factory producing plastics (Hai Phong) 
- Factory producing accumulator~'Tia Shw:lgn (Hai Phong: 
- Factory producing semiconductors (Han.oi) 
- Electric Testi.D.g Centre (Ho Chi Minh City). The 

practical training of laboratory personn.el (of 
ETL at c.III) in electric testillg of transformer 
oil and porcelaiD:insulators there was provided by 
expert assistance. 

The expert prepared also recommendation for ex
tension testing capabili try in "VIN.AMID'' and "TIA 
SHA.NG" factories produc....:;.,irlg electric fans and 
accumulators respectively. 
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