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DP/VIE/135/010 

FINAL REPORT-

This report covers the activities subsequent to the 
corrmissioning stage and the testing of capacitors in site 
and at international laboratory according to point 2.18 
f) of contract 87/13~ and to the secti~n 2.~.b) iij and 
iii) of "Tenns of referer.ce". 

Assistance 

The post commissioning operational assistance and on-site 
training were performed by: 

Mr. P. Scarafiotti: ICAR HV components production Manager, 
in charge of the technical and 
executive direction of the p=oject. 

Mr. G. Borelli ICAR HV components, fi~lc engineer of 
thL project. 

Mr. P. Scaraf ieit.ti re-visited the pilot plant in Ho Chi 
Minh City 

on 10 - 14 January 1990 

Mr. G. Borel ii re-visited the pilot plant in Ho Chi Minh 
City 

on 18 - 25 August 1989 
9 - 19 November 1989 
7 - 23 January 1990 

20 - 30 April 1990 
5 - 19 August 1990 

During these visits ICAR engineers integrated the 
previous trainings with discussions on all the aspects of 
the technology transfer 

a) ~roduction on process 
b) testing 
c ). quality control 
d) rejection examination and rework 
e) production ~anagement 



--1cm 
and they also verified that the pilot plant is managed 
properly and is working at full scale production. 

After the commissioning stage, from August i9B9 and 
February 1990, 310 capacitors of 100 Kvar - 8.66 KV were 
manufactured in full autonomy by the personell of the 
implementing agency, Power Company No. 2. 

All the capacitors manufactured passed the ro~tine tests 
carried out in the factory laboratory and then they were 
installed. 

Until now only 1 unit was rejected from service. 
The examination of the failed unit showed that the 
breakdown was casual and did not depen3 by a production 
mistake. 

Type tests 

Four capacitors, randomly chosen fro~ 
tested at IC.AR HV laborator~ under the 
witnessed by an ispector from the 
labo:!'"atory: 

production, were 
supervision and 

international 

CESI Centro Elettrotecnico Sperimentale Italiano", 

which has provided to certify t~1e tests, according to 
point 2.18 f) of the contract 87/134. 

The tests were witnessed also by: 

Mr. Y. Shibata, CTA of the project 
Mr. Vo Minh Bon from PC2 and NPD of the project 
Mr. Ngo Due Quang from PC2 
Mr. Le Dinh Dan from PC2 
Mr. To Cong Thanh Loe from PC2 

The type test certificate issued by CESI is enclosed, 
annex 1. 

Study t.our 

Finally a study group composed by: 

.Mr. Vo Minh Bon from PC2 and NPD of the project 
Mr. Ngo Due Quang from PC~ 
.Mr. Le Dinh Dan from PC2 
.Mr. To Cong Thanh Loe from PC2 
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under the supervision and the assistance of the CTA of 
the project: 

Mr. Y. Shibata 

carried out a 2 week stage at ICAR factory to study: 

1) the possibility of expanding the existing ~ilot plant 
into full-scale production plant 

2) the possibility of adding a production line for 
low-voltage capacitors for diversification of the 
existing plant 

3) t.~e !CAR experiences in making customers aware of 
economic advantage of power factor improvement. 

The report of the study group is enclosed, annex 2. 







CESI inspection report AT-90/012033 

client ICAR s.p.a. - Hon:a - MI ITALY 

object N• 4 Power-factor correction capacitors, manufactured 

by POWER COMPANY ff• 2 - HO CHI MINH CITY - VIETNAM 

purpose Routine tests and type tests 

place and inspection date ICAR HV Laboratory Honza, 2-6/7/1990 

this docunent is c~sed by a p.ges, ! annexe of 13 p.ges 

•ilan, 20 july 1990 responsible of the inspection 

keyword•: l2020V 22525Z 545500 62001C 62050A 



CESI inspection report 

COli1~S 

l. Teat object 

2. Teats performed 

3. Routine Teats 

3.1 Voltage teat between terminal• 

3.2 A.c. voltage teat between terminals and container 

3.3 Capacitance and tan J' measurement 

3.4 Teat of internal discharge device 

J.5 Sealing test 

4. Type tests 

4.1 Thermal stability test 

4.2 Capacitor losses measurement ~t elevated temperature 

4.3 A.C. voltage test between t~rminals and container 

4.4 Short-circuit discharge test 

4.5 Lightning impulse test between terminals and container 

5. Conclusions 

Annexe l: ICAR TEST REPORT N. 2515 

it.ia dOcument may not be repfOduoed ... '- ift 1ta lfllllwly ....,_,. CESI'• ~. 
I I I I I I I I I Ill II I I I I I I 

AT-90/012033 page 2 



CESI inspection report AT-90/012033 paqe 3 

1. TBST OBJECT 

Power-factor correction capacitors of a.c. power systems. 

The main characteristics are the following: 

- Manufacturer 

- Hodel 

- Rated output 

- Rated voltage 

- Rated frequency 

- Series number 

- capacitance 

- Type 

- Insulation level 

- Temperature category 

- Service 

- Dielectric 

- Electrodes 

- Impreqnant 

- Discharge =esistor 

- Internal connection 

- Weight 

- Year of manufacture 

2. TESTS PERFORMED 

Power Company N. 2 

HO CHI MINH CITY - VIETMAN 

PL-l 100/8.66 

100 kVAr 

8,66 kV 

50 Hz 

070989-030989-090989-010989 

4,29 µF 4,33 µF 4,26 µ: 4,26 pF 

Single phase capacitor 

38/95 

- 25 + 45 °c 
outdor 

all polipropylene film 

alluminium foils 

Pxe 

internal 

6 series groups, 3 paralleled 

elements/aeries 

31 Kg 

1989 

Te~ts are performed according to IEC standard, Publication 871-1, 1987 

The following tests are performed: 

- Ro1.1tine teats 

- Type tests 



CESI inspection report ~~-90/012033 page 4 

3. ROO'rillB ft~ 

J.l Voltage teat betveen·terainala 

The test was performed. applying !or 10 S a sinusoidal test 

.rolta91t. 

Ut = 18,62 kV r.m.s. Su Hz 

During tha test no flashovers or other appreciable phenomena 

occured. 

Tes~ results : Favour~ble 

Test procedure and results are reported in the annexe l page 4 

(ICAR Test Report N. 2515). 

3.2 A.C. voltage test between terminals and container 

The test was performed applying the test volt~ge !or lO s between 

the terminals (joined together) and the container. 

Ut 38 kV r.m.s. 50 Hz 

During the test no flashovers or other appreciable pheno~ena 

occured. 

Test re~ults Favourable 

Test procedure and results are reported in the annexe l page 4. 

lhi9 document may not be reptOCluoed ~ 1t1an In 1t1 entlfWIY wlllOut CESl'1 •uthoftu1ion. 
I I I I I I I I 
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~. 3 capacit11nce and tan J aeaaur-•nt. 

The capacir.ance and tan cf measurement after the a.c •. _.oltage 

tests were made at: 

Un = 8.66 kV r.m.s. So Hz 

- Ambient temperature a 2·: 0 c 

Capacitance tolerance admitted - 5 to + 10,. 

Test ~esults : FavOQr1ble 

Test procedure ana results are reported in the annexe l page 4. 

3.4 Teat of interual discharge device 

The resistance measurement of the internal discharge device was 

performed with a megaohm meter. 

- Voltage measurement 500 V D.C. 

- Resi$tance : 8,24 ~ 8,26 (megaohmj 

- Maximum value allowed : 12,56 (megaoam) 

Test r~sults: Favourable 

Test procedure and results are reported in the annexe 1 page 5. 

3.5 Sealiog test 

The capacitor units n. 030989 and 010989 was heated for 3 hours in 

an oven for 3 hours. 

- Temperature 80 : 5 °c 

No leakage occured. 

Test results : Favcurable 

Test procedJre and result• are reported in the annexe l page 5. 

lhl• document m.., not ti. reptOduced °"* ....... In Its entllWIY wl1tlout cesr. l&lthoftzallon. 
I II I II I I I I I I I I I 11 I I I I 
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4. TYPB ftSTS 

'·l Theraal stability teat 

The test capacitor n. 070989 was placed in a heated enclosure, 

with the air temperature of 45 oc. 

The capacitor was subjected for a period of 58 hours to a 

sinusoidal voltage of: 

- 10,4 kV r.m.a. 50 Hz 

Teat results: Favourable 

Teat procedure and results are reported in the annexe 1 page 6. 

'·2 Capacitor losses ••••ure•eat at ele•ated t .. ~erature. 

The tan J was measured on the capacitor n. 070989 at the end of 

the termal stability test. 

The tand was made at: 

- 10,4 kV r.m.s 50 Hz 

- capacitor temperature 49 °c 

Maximum tan cf admissible 0.2 io-J. 

Test results : Favourable 

Test procedure and results are reported in the annexe 1 page 5. 
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•.3 A.C. Yoltage te•t bet.,..a t•~l• aad coatailler. 

The teat was perfo~ applying the te•t voltage for 1 min between 

the terminals (joined together) and the container. 

- Ut : 38 kV r.m.s. ~O Hz 

During the teat no f laahovers or other appreciable phenomena 

occured. 

Teat results Favourable 

Teat procedure and results are reported in the annexe l page 7. 

4.4 Short-circuit discharge test 

The capacitor 030989 was subjected to 5 such discharges within 10 

min. 

The unit was charged at o.c. voltage of: 

2,5 Un= 21,7 kV d.c. 

Within 5 min after this test, the capacitor was subjected to a 

~oltage teat between terminals. 

- Ut = 2,15 Un= 18,62 kV r.m.s. SO Hz 

The capacitance was measured before the dicharge teat <.'1d after 

the voltage test. 

Maximum change of capacitance admissible 2\. 

Teat results: Favourable 

Test procedure and results are reported in the annexe l page 7. 
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,.5 LigbtJai.Ag iapul•• t••t bet.,... teraJ.nal• aad CODtailler. 

The lightning i.Jllpulae teat wa• made with a wave-•hape of 1.02/45 

~· having a crest value of: 

- Ut "' 95 kV 

For each polarity 15 impulae voltaqe are applied 

During the test no flahovere other appreciable phenomena occured. 

Teet results : Favourable 

Teet procedure and results are reported in the annexe l page 8-11. 

5. CONCLUSIONS 

The test are performed according to IEC Standard, Publication 

871-1, 1987 and test results are favourable. 
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TEST REPORT N. 2515 Sheet 1 of 11 

TEST OBJECT: 

TEST SPECIFICATION: 

OVERALL RESULTS OF TESTS: 

TEST DATE: 

TEST PERFORMED AT: 

WI'!'NESSED BY: 

Capacitors for 
Power Factor Correction 
model PL-1 100/B.66 

manufactured by: 

POWER COMPANY N° 2 
HO CHI MINH CITY 
VIETNAM 

The tests were 
accordance with 
1987. 

carried out in 
IEC 871-1 edition 

The capacitor passed all the tests 
in full compliance with the above 
mentio~ed specifications. 

July 2nd - July 6th 1990 

ICAR SpA H.V. Labora~ory 

Mr. A. 1'ULIPANO, Insµector from 
C.E.S.I. Centro Elettrotecnico 
Sperimentale Italian0. 

Mr. Y. SHIBATA, CTA .:,f UNIDO 
project DP/VIE/85/0lC 

Mr. VO MINH BON 
Mr. NGO DUC QUANG 
Mr. LE DINH DAN 
Mr. TO CONG THANH LOC 
from POWER COMPANY N.2 

Mr. L. POZZI 
Mr. A. MAGNI 
from ICAR SpA (Q.C. Division) 

This report is composed by 11 pages and 1 drawing. 
CESI 

Monza, July the 11th 1990. ' H'~.~ouon aerv1ce 
w·:nfsted by 

. ~ LL L, 1e { L«v 
l 

:~~' -~--~-' ·_·~~' _·-_· :....:..' ·' _· ----~--f_~--' -~>...._~_· .......... _ ..... 



TEST REPORT N. 2515 

CONTENTS 

1. PURPOSE OF THE TESTS 

2. CHARACTERISTICS OF THE TESTED CAPACITORS 

3 . TEST METHODS 

~- TESTS AND RESULTS 

i..l Routine Tests 

i..2 Type tests 

ANNEX 

PL-1 100/8.66 CAPACITOR DRAWING 

Sheet 2 of 11 

CESi 
'2..~Ction serv1c 
;w.<neMe<{ ~ 
I {,f L U1-f 1ALUO 
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~· PURPOSE OF 7HE TESTS 

The purpose of the test. was ~-he type qualification of- power 
factor correction capacitors model PL-1 100/8.66. manufactured 
by POW-z:.R COMP.AN"'!' N°2 - HO CHI MINH CITY - VIETNAM, according 
:_,.:> I EC 8 7 l - 1. 

2. CHARACTERrs:-:cs OF THE TES7ED CAPACITORS 

Model : PL-1 100/8.66 

Rated output : 100 kvar 

i<atec voltage : 8660 'J 

~at.ed frequenc:i : 50 Hz 

:dentif icati(•n n~.ber: ui0989-0309B9-090989-0~09e9 

~ingle pha3e capacitor 

! i1s ul a t.i~)iJ. leve: 38/95 

T e:nper a tl;re cat.egr:iry : 

Service 

Dielectric all polypropylene film 

Electrodes aluminium foils 

Impregnant PXE 

discharge resistor : internal 

Internal connection : 6 series group:;; 
3 paralleled elements/series group 

Weight : '31 Kg 

Year of man~facture : l'J8~ 

CESI 
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3 . TEST METHODS 

The tests were performed in accordance with !EC 871-1 edition 
1987 the corresponding clau~e of each test is indicated in 
brackets. 

it. TESTS AND RESULTS 

i._1 Routine tests 

i._1.1_ Voltage tes~ between terminals (Sub-clause 9.1) 

The test was perfonned applying an a_c. voltage of 18620 V 
50 Hz for 10 seconds. 

No breakdown occurred . 

... 1.2. A.C. Voltage test. between terminals and container 
(Clause 10) 

The test ~as performed app:ying 
50 H:: for 10 seconds between t~e 
and the casing. 

an A.C. Voltage of 38 KV 
terminals (joined together) 

~o 8ielectr ic brea~down or f lash•Jver •Jccurred. 

t..1.3. Measurement of the capacitance and 
terminals !clause 7 and 8) 

tan 6 between 

The capacitance 
27°C after the 
behaviour of the 
The measurements 
SOHz. 

and the loss angle tangent were 
a.c. voltage tests in order to 
capacitor during the voltage test. 
were made with a schering bridge 

measured at 
check the 

at 8660V -

The results obtained were: 

' 
Capacitor (no) Capacitance CuFl Loss angle C tan~ > 

070989 i..330 0.190 . 10·;-1 
030989 i.. 3t.3 0.1S9 . io- 1 

090989 '*.Joi. 0.192 . 10 -:J 

010989 i..300 0.192 . 10 -, 

Capacitance tolerance admitted -5 +18 % CESI 
' 

1f"lePeCtiOri eerv1ce 

' rc-xr:: ' 
, . 1 !\...DA 4.Q 

' ' ' 

' ' ' " ' ' ' ' ' ' ' ' ' ''' " ' 
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lt.J..lt. Checking of discharge device (clause 11) 

The check was perfonned with a megaohm meter with a d.c. 
voltage output of 500 V. Maximum value allowed: 12.56 megaohm. 

Capacitor (n°) 

070989 
030989 
090989 
010939 

1'..1.5. Sealing test (clause 12) 

Resistance (megaohm) 

8.21'. 
8.25 
8.26 
8.21'. 

The capacitors 030989 - 010989 were placed in an oven l.dving 
constant temperature of 80 ± 5°C for 3 hours. 

No leakage occurred. 

lt.2 TypE TESTS 

,..2.1. Capacitor losses 
(clause 1,.) 

measurement at high temperature 

The capacitor losses were measured at the end of the thermal 
stability test at lt9°C - 101'.00 V - SOHz. 
The following results were obtained: 

Capacitor Cn°) Capacitance (µF) 

070989 1'..307 

Maxunum tan 6 admitted: o. 2 · 10- 3 

' 
'' 

Loss angle (tan 6 ) 
0.156 . 10-:s 

CESI 
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lt.2.2. Thermal stability test (clause 13) 

The capacitor 070989 was placed between two dumny capacitors, 
each containing resistors, in a heated enclosure where the air 
temperature was lt5°C. 
T!le dissipation in the resistors of the two dunmy capacitors 
was adjusted to a value such that the case temperature of the 
dumny capacitors near the top opposing faces was equal or 
higher than the test capacitor. 
Throughout the test the air temperature was checked by means 
of a chermometer. 
During the whole test the difference between the measured air 
temperature and the specific test temperature was in the range 
of tolerance ± 2 %. 
After all parts of the capacitor had attained the temperature 
of the ambient air, the capacitor was subjected for a period 
of 58 hours to a voltage of lOltOO V at rated frequency. 
During the test the temperature of the container near the top 
was medsured and recorded, during the last 6 hours no 
significant change was noted. 
Record of the ambient temperature and of the above container 
temperature are available. 
Before and after the test, the capacitance was measured at a 
temperature of 27°C. The following results were obtained: 

1------··------------------------------------------------1 
I MEASUREMENTS AT 27°C I MESUREMENTS AT 27°C i 
I BEFORE THE TEST I AFTER THE TEST I 
1---------------------------1---------------------------1 
I C I Tan 6 I C I Tan 6 I 
I µ.F I I µ.F I I 
1------------1--------------1------------1--------------1 
I lt.330 I 0.190 . l0- 3 I lt.31tl I 0.162 . lQ- 3 I 
1-------------------------------------------------------1 

Maximum change of capacitance admitted: 2% 

--------------------- -----------------------------------
Hour I 53rdl 51tth 55th 56thl 57thl 58th 

----------------1---- -----1----- ---- - -----1-----1-----
Ambient I Tit lt7.21 lt6.lt ,.,. . l lt7.01 ltS.ltl ltS.l 
temperature I TS lt6.ll ltS.2 lt2.9 lt6.ltl ltlt. 8 I ltlt.3 

I T6 ltS. 9 i ltS. 3 lt2.9 lt6.21 ltlt. 7 I ,.,. . 3 
----------------1---- -----1----- -- --- -----1-----1-----
Oumny capacitor I T3 51. 31 50.2 lt9.3 52.21 50.91 52.0 
i..emperature I I I I 

----------------1---- -----1----- - - - - - -----1-----1-----
Capacitor I Tl lt9. 7 I lt8. 6 It 7. 1 lt9. 71 lt8. 3 I lt9. 1 
temperature I T2 lt9.0I 48.0 lt6.lt -~::~~-~~:€:-E~i:~ --------------------- ----------- - -- --

,,. ~-· ect1on service 

' N•~r1J::.~":[t 
' ' '~~ 

" ' ' ' ' ' ' ' " ' ' ' ' ' ' ' 
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i..2.3. A.C. Voltage test between te:::minals and container 
(clause 15) 

The test modalities were the same indicated in clause '*.1.2. 
but the test duration was l minute. 

No dielectric breakdown or f lashover occurred. 

~.2.~ Discharg~ test (clause 17) 

The capacitor 030989 was charged by means of a d.c. voltage 
equal to 21700 V and then discharged through a gap situated as 
close as possible to the capacitor. It was subjected to 5 
such discharges in about 10 minutes. Five minutes after this 
test. the capacitor ~~5 subjected to a voltage test between 
te:::-rni:1la.s, -=.he test modal i ":.ies were the same indicated in 
clause ~.l.l. 
T~e capacit.3:nce was measured before the discha:::-ge test and 
atter the voltage test. 
The foll~wing :::-esult3 were obtained: 

i --------------------------------------------·------------i 
' BE?iJRE T!-iE TE3T AFTER THE TEST 
!----------------------------'---------------------------' I o I 

Tar. 6 Tan t) 

i-------------1--------------1------------1--------------: 
I ~.3~3 I 0.189 10 ~· 1 t..3t.5 I 0.1B7 10 -- I 
1---------------------------------------------------------1 

Maximum change of capacitan~e admitted: 2 % 

CESI 
.nspect.cn. s.srv1ce 

,,..tne:s•t oy 
{D I iJL.,_ I. i£k<a .J() 

' 

' ' ' 

' ' ' ' ' ' ' " ' ' ' ' ' ' ' ' ' 
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1,t.2.5. L..i.&htning impulse test between terminals ·and contpiner 
(clause 16~ 

The lightning impulse test 
publications 60 but with a 
crest value of 95 kV. 

was made in accordance w-5.th IEC 
wave-shape of 1.2/50 µsec having a 

Fifteen impulses of positive polarity followed by 
impulses of negative polarity was supplied between 
joined together and the container. 

See the p:.ctures of pages 9-10-11. 
'I'he pictures of page 9 show the wave-shape of 61,t ., 

•o 

voltage. 
The pictures of page 10 show the 15 positive impulses. 
The pictures of page 11 shew the 15 negath·e impulses. 

fifteen 
bushing 

of test 

No puncture, no flashover and no irregularities on the impulse 
wave-shape occured. 



CD 
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UNI DO 

REPORT OF THE STUDY TOUR 

VIETNAM DP/VIE/135/010 

TRAHSFER OF TECHNOLOGY FOR THE DESIGN , TEST AND PILOT 
MANUFACTURE OF LOW VOLTAGE POWER CAPACITORS 

Report of the study tour 

Carried out from 2~ June - 7 July 1990 

VO MINH BON 

NGO DUC QUJ!..NG 

LE DINH DAN 

TO CONG THANH LOC 
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1. INTRODUCTION 

1.1 A study tour group from Power Company N°2. ~ietnam 
CPC-2) consisting of 

Mr. VO MINH BON , NPD; 
Mr NGO DUC QUANG , 
Mr LE DINH DAN , 
Mr TO CONG THANH LOC 

visited ICAR Company (Italy) from June 25 to July 7,1990 
within the framework of Project DP/VIE/85/010. 

1.2 The Project entitled DP/VIE/85/010 (Technology Transfer 
for the Design.Test and Pilot Manufacture of High Voltage 
Power Capacitors) was approved and became operational in 
August 1986. Messrs ICAR Company were selected among 19 
leading capacitor manufacturers for the technology 
transfer, and PC-2 was the project executing agency. A 
pilot plant for menufacturing H.V. capacitors was 
established and operational in Ho Chi Minh City for the 
above-mentioned purpose. 

1.3 The objectives of the study tour was to revisit and 
discuss with ICAR Company about the following points: 

(a) The possibility of expanding existing pilot plant 
into full-scale production; 

Cb) To witness the type test of the H.V.power capacitors 
samples; 

(c) The possibility of ~dding a production 
voltage capacitors for diversification of 
plant; 

line for Low 
the existing 

Cd) To study experiences in making customers aware of 
economic advantage of power factor improvement. 

- 1 -
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2. PROGRAMME OF THE STUDY TOUR 

During the study tour,the following activities were carried 
out: 

2~ June 1990.Sunday 

25 June 1990,Monday 

26 June 1990,Tuesday 

Departure from Vietnam. 

A::rival in Milan. 
Courtesy visit to !CAR Head Off ice, 
Discussion about working plan. 
Check in at Collodi Residence. 

First visit to the HV capacitor plant 
at Monza (conducted by Messrs 
Scaraf iotti and Borelli) 

Visit to ADVIL CMr Pennati) 
Particular attention to metallization 
process and equipment. 
Visit the production line for plastic 
can,metallized film low voltage 
capacitors. 

27 June 1990,Wednesday: Free, in view of a general strike of 
metal industry workers 

28 June 1990,Thursday 

29 June 1990,Friday 

2'July 1~90,Monday 

Visit to the production line for L.V. 
metallized film capacitors at Monza 
<conducted by Mr.Beretta) 

Discussion on the production process 
of metallized film, aluminium can 
type capacitors and construction of 
power factor correction W1its. 
<Particular attention to conditions 
in Vietnam) 

Visit the assembly line for energy 
saving cabinets. 

Visit to CESI - an independent testing 
laboratory (conducted by Mr.Umberto 
Zanabo~i. Mr Enrico Bertani) 

Witness the preparation and conduct of 
the type test of ~ samples sent from 
PC-2 previously.(CESI Inspector,Mr 
Antonio Tulipano and ICAR en1ineers 
conducted the testing) 

- 2 -



3 July 1990. Tuesday: Discussion about quality standards 
(acceptability range) for incoming raw 
materials .components and subcontracted 
parts. 
Discussion abo~t qual1ty control 
practice ( Mr Pozzi. Mr Scarafiotti) 

~ July 1990.Wednesday: Discussion about PC-2 low voltage 
capacitor project. Review of the 
project pre-feasibility study prepared 
by PC-2 ( Mr Folli, Mr Beretta) 

5 July 1990. Thursday: Mr Picci talked about Power factor 
correction with capacitors. 
Discuss with Messrs Folli. Beretta. 
Borelli about the production line for 
L.V. capacitors (types of 
product, production flow chart, 
equipment, extent of automation) 

6 July 1990, Friday: Discussion about maintenance management 
Studying about experience in promoting 
the company product Cpricing,selling, 
customer service) 

Discuss about result of the type test. 

1 July 1990,Saturday: Departure for Rome. 

3 -



3. CONCLUSIONS AND RECOMMENDATIONS 

The Study tour group had opportunities to visit several ICAR 
plants,including its subsidiary metallization and plastic can 
capacitor plant ADVIL; and discussed the relevant issued with 
the Company management. 

(1) The visits and discussions were very helpful and made it 
pcssible for the study tour participants to gain some insight 
to a technology that never before existed in Vietnam and to 
be convinced that it is possible to expand the existing high 
voltage power capacitor plant with a low voltage production 
line for the need of power factor correction capacitors; and 
later on A.C. capacitors for geq"eral applications. 

The types of product that are suitable for conditions in 
Vietnam are low voltage metallized polypropylene film ~ can 
(Aluminium can) with overpressure disconnector ;:-::-'." ,~ 

Cll Due to the high investment versus added value, also 
environmental conditions.space availability and 
non-homogeneous technology with respect to the previous 
project, it is not advisabe ~o set up a metallization plant 
for local production. Importing metallized films is viable 
as many low voltage capacitor producers nowaday: do not 
meta-llize,therefore metallized film is available in the 
market from several sources. 

C2l In view of the high humidity in Vietnam,the metallized film 
L.V. capacitors that are to be manufactured in Vietnam should 
be impregnated. 

(3) In view of the prevailing conditions in Vietnam.a fully 
automatic plant does not seem very viable as the investment 
is too high.and less job opportunities are provided. 
A semi-automatic production line may be more suitable. 
However, emphasis should be placed on winding,spraying and 
testing process which necessarily have to be fully automatic. 

(4) The 4 sample capacitors dispatched from Vietnam for type test 
were unpacked on 2 July 1990 and were found to be in good 
condition. The tests (routine and type test) carried out 
af_terwards by !CAR engineers and CESI Inspector,witnessed by 
rep~esentatives of PC-2 and the Project CTA- Mr Y.SHIBATA, 
proved to be satisfactory ( See Attachment ) 

- ,. -



(5) For transferring from pilot manufacture to full-scale 
production, another impregnating machine will be needed to 
improve the productivity. However special attention should 
bl.: paid in maintenance of equipment and quality control. 
Quality should be built into the process;rather than relying 
on inspection. 
Managers and workers should be provided with the training 
they need to fully participate in the improvement process. 
Long-term ties should be established with selected suppliers 
rather than awar~ding contracts on price tag alone. 

I have read this report. prepared by the PC-2 study tour 
group. and find it satisfactory. 

Monza, July the 6th 1990 

- 5 -

r<7 ',~d,..7,,_ \Jy(~BATA 
CHIEF TECHNICAL ADVISER 
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~- LIST OF PERSONS CONTACTED 

This report will not be completed without a note of special 
thanks to the following persons.whose patience,kind 
attendance and hospitality are gratefully appreciated: 

!CAR Spa 

Mr F.FOLLI 
Mr. SCAP.AFIOTTI 
Mr . F:IORELLI 
Mr. BERETTA 
Mr. POZZI 
Mr. PICC! 
Mr. MAGNI 
Mr. PENNATI 

CESI 

Mr U.ZANABONI 
Mr. A.TULIPANO 
Mr. E.BERTANI 

Director General 
Production Manager/ HV Capacitors 
Chief Designer/ HV Capacitos 
Production Manager/ LV Capacitors 
Quality Control Manager 
Technical Manager 
HV capacitor Inspector 
Production Manager /LV Capacitors 

Tecnical-Comnercial Direction 
Inspector I H.V. Division 
Inspector/ H.V. Division 
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Case Thickness 

Case data 

~!ntmum Ler.gth of the case 
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Insulation paper 63 "'m 
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3.98 kCJ 
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)( 560 0.83 kCJ 
19.12 kg 

-----------------------------------------------------------------------------------------
DATE 05107190 DESIGNED av : Mr DAN 

CHECKED BY : 

. 
-·· 

.. !· 
~ .... 



l:tp. C ... = ..::.c "-""IL; ~.6c K\, 

..... \ pp< =- ~4,S' ~\lal; PPi =. \.),b f" 1 

~dteG ~acacita~ce 

:~=~ct:.:i: .. :::: t=ier3:·:~e 

~a':e~ c...;-re~t 

~:;~est s,;:~n .:::a~e 

:r.-:_.lat:..!··: ~E-vel 

!e~pera~u~~ categ~·-y 

.3E1-..· l: e 

. c;. ' 

:q­
:3. !:6 

5'.' 

.v 

8 ~-: 11F 

-s •to~·. 

7.82 l-'F 

~l.! tctoor 

:-:e·-~- ::~~e::::~s 

~e .... :e~ :c=~: .. :r:s 
1 oaralle! ~-e~e~c~ 

~rt ~eig~: :~i=~~ess 

F~l ~eas~·e= cn1c~~ess 

PP2 ~et~~t :~~CY~ess 

=~2 ~eas~~e= t~i:~ness 

! Ccnv. 1• ';.tr. r-ef. t~ :,;. rh. 

..i:ndlng da:a 

Space factor ref. :c M.T~. 

He1g~t of t~e dielectr:'­
He1ght cf ~ar;1n 
Useful l He1gnt 

• . c:; .--- WTI 

I :i ,.::1 

13.6 }'l!l 
• c: 
l.-' ... "?! 

SI. 3o V/t'm 

20 '.'. 
60C) mm 

!2.5 mm 
575 mm 

··-.- ·.-.' : .. :~..;. ~ ._; .. 
E!emer.t dimension 

E le'lle·~t Tt: :ckness 
E teme:1t i.ri.~~ri 

E!e!T!e~t ne1ght 

~ra~p:ng number of 63 l"m paper 
Wrapping Thickness 
Paci.. Length 
Pack Width 
Pack Height 
Fack Length after wrapping 
Pack Width after wrapping 

' Pack Height after wrapping 

Case data 

1 Case Mate:-ial 
.:ase Th!ckr.ess 

1 ~:1:mum Length of the case 
~:~!~um Width of the case 
M1r.~~um Height cf the case 
Ler.g~h of the case 
Width cf the case 
Hei;ht of the case 

Discharge device 

Time of discharge 
Res!dual voltage 
Ma~imum discharge resistance 
N··o.75 Mohm-850 V resistors 
Series connections 
Parallel connections 

Act i .,e and isulation material 

Type of winding ExTEMOED FOILI Polypropylene 14.5 .-m 
rieight of a~um1n1um 
Thickness of aluminium 
Length of ~i~ding 

1 Diameter of mandrel 
rJumcer of tU'rns 

590 
6 

25.2 
70 

102 

mm 
Jolm 
m 
mm 

Polypropylene 13.6 .. m 
Aluminium 6 I"'" 

[nsulation paper 63 "'"' )( 810 
PXE o 11 

DESlGNED BY : Mr DAN 

CHECKED BY : 

7.90 

17.6 
127.5 

606 

so 
4. 1 
327 
128 
606 
335 
136 
b30 

IDlll 

IMI 

llUll -llUll 

IMI 

m• 

Alluminium 
2 mm 

342 mm 
143 mm 
700 mm 
343 IMI 

145 mm 
700 .... 

bOO s 
75 v 

12.4 l"lot 
11 
11 

l 

quantity 

7.85 kg 
7.36 kg 
9.52 kg 
2.00 kg 

13.39 kg 




