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FINAL REPORT

This report covers the activities subsequent to the
commissioning stage and the testing of capacitors in site
and at 1international laboratory according to point 2.18
f)} of contract 87/134 and to the sectisn 2.4.b) 1ii) and
1ii) of "Terms of referenrce".

Assistance

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

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

Mr. G. Borelli : ICAR HV components, field engineer of
the project.

Mr. P. Scarafiocotti re-visited the pilot plant in He Chi
Minh City
on 10 - 14 January 1990

Mr. G. Borelli re-visited the pilot plant in Ho Chi Minh
City
on 18 - 25 August 1989
9 - 19 November 1989
7 - 23 January 1990C
20 - 30 April 1990
S - 19 August 1990

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

a) production on process

b) testing

¢) quality control

d) rejectinon examination and rework
e) production management
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and they also verified that the pilot plant is managed
properly and is working at full scale production.

After the commissioning stage, from August 1989 and
February 1990, 310 capacitors of 100 Kvar - 8.66 KV were
manufactured in full autornromy by the personell of the
implementing agency, Power Company No. 2.

All the capacitors manufactured passed the routine 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 depeni by a production
mistake.

Type tests

Four capacitors, randomly chosen from production, were
tested at ICAR HV laboratory under the supervision and
witnessed by an ispector from the international
laboratory:

CESI - Centro Elettrotecnico Sperimentale Itaiiano",

which has provided toc certify the tests, according to
point 2.18 £) of the contract 87/134.

The tests were witnessed also by:

Mr. Y. Shibata, CTA of the proiect

Vo Minh Bon from PC2 and NPD of the project
. Ngo Duc Quang from PC2

Le Dinh Dan from PC2

To Cong Thanh Loc from PC2

L

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

Study tour

Fipally a study group composed by:

Mr. Vo Minh Bon from PC2 and NPD of the project
Mr. Ngo Duc Quang from PC2

Mr, Le Dinh Dan from PC2
Mr. To Cong Thanh Loc 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 pilot plant
into full-scale production plant

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

2) the ICAR experiences in making customers aware of
economic advantage of power factor improvement.

The report of the study group is enclosed, annex 2.
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CESI inspection report AT-90/012033

client ICAR s.p.a. - Monza - MI ITALY

object N°® 4 Power-factor correction capacitors, manufactured

by POWER COMPANY N® 2 - HO CHI MINH CITY - VIETNAM

purpose Routine tests and type tests
Place and inspection date ICAR HV Laboratory Monza, 2-6/7/1990

this document is composed by 8 pages, ! annexe of 13 pages

milan, 20 july 1990 responsible of the inspection
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keywords: 12020V 225252 545500 62001C 62050A

this document may noi be reproduned, atherwise Hhan in ity entirety without CESI's authorization, O
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CONTENTS
1. Test object
2. Tests performed
3. Routine Tests

3.1 Voltage test between terminals -
3.2 A.C. voltage test between terminals and container

3.3 Capacitance and tan cr measurement

3.4 Test of internal discharge device

3.5 Seaiing test

4. Type tests

4.1 Thermal stability test

4.2 Capacitor losses measurement at elevated temperature
4.3 A.C. voltage test between terminals and container

4.4 Short-circuit discharge test

4.5 Lightning impulse test between terminals and container

S. Conclusions

Annexe 1l: ICAR TEST REPORT N. 2515

this document may not be reproduced otherwise than in its entrety without CES's suthortzartion,
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TEST OBJECT

inspection report

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

The main characteristics are the following:

Manufacturer

Model

Rated output

Rated voltage
Rated frequency
Series number
Capacitance

Type

Insulation level
Temperature category
Service

Dielectric
Electrodes
Impregnant
Discharge resistor

Internal connection

Weight

Year of manufacture

TESTS PERFORMED

-

.

.

Power Company N. 2

HO CHI MINH CITY - VIETMAN
PL-1 100/8.66

100 kVAr

8,66 kv

S0 Hz
070989-030989-090989-010989
4,29 pF 4,33 pF 4,26 yF 4,26 pF
Single phase capacitor

38/9S

- 25 + 45 %

outdor

all polipropylene film
alluminium foils

Pxe

internal

6 series groups, 3 paralleled
elements/series

31 Kg

1989

Tes3ts are performed according to IEC standard, Publication 871-1, 1987

The following tests are performed:

Routine tests

Type tests

this document may not be reproduced otherwies than in

its entirety without CESI's authorizution

AT-90/012033 page 3
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3. ROUTINE TEST
3.1 Voltage test between "terminals

The test was performed applying for 10 S a sinusoidal test

voltage.
Uy = 18,62 kV r.m.s. 50 Hz

During the test no flashovers or other appreciable phenomena
occured.

Test results : Favourable

Teat procedure and results are reported in the annexe 1 page 4

(ICAR Test Report N. 2515).

3.2 A.C. voltage test between terminals and container

The test was performed applying the test voltage for 10 s between

the terminals (joined together) and the container.
Ut = 38 xV r.m.s. SO Hz

During the test no flashovers or other appreciable phenocena
occured.
Test results : Favourable

Test procedure and results are reported in the annexe 1 page 4.

this document may not be reproduced otherwise than in its entirety without CESI's authorization.
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2.3 Capacitance and tan c{ measureaent.

The capacirance and tan J measurement after the a.c. voltage

tests were made at:

- Un = 8.66 kV r.m.s8. 50 Hz

- Ambient temperature = 27 °cC

Capacitance tolerance admitted - 5 to + 10S%.
Test .esults : Favovrable

Test procedure ana results are reported in the annexe 1 page 4.

3.4 Test of intermal discharge device

The resigstance measurement of the internal discharge device was

performed with a megaohm meter.

- Voltage measurement 500 V D.C.
- Resistance : 8,24 + 8,26 (megaohm;

- Maximum value allowed : 12,56 (megaonm)

Test results: Favourable

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

3.5 Sealing test

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

o

~ Temperature 80 £ 5 "C

No leakage occured.
Test results : Favcurable

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

this document may not be reproduced otherwies than in its entirety without CESI's authorzation.
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4.

TYPE TESTS
4.1 Thermal stability test
The test capacitor n. 070989 was placed in a heated enclosure,
with the air temperature of 45 °cC.
The capacitor was subjected for a period of 58 hours to a
sinusoidal voltage of:
- 10,4 kV r.m.s. SO Hz
Test results: Favourable
Test procedure and results are reported in the annexe 1 page 6.
4.2 Capacitor losses measurement at elevated temperature.

The tan J’was measured on the capacitor n. 070989 at the end of
the termal stability test.

The tan cf was made at:

- 10,4 kV r.m.s8 SO Hz

- capacitor temperature 49 °c

-
Maximum tan ¢ admissible : 0.2 10-3,
Test results : Favourable

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

this docunient may not be reproduced ctherwise than in its entirety without CESI's suthortzation
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4.3 A.C. voltage test between terminals and container.

The test was performéd applying the test voltage for 1 min between

the terminals (joined together) and the container.

- U = 38 kV r.m.8. 0 Hz

During the test no flashovers or other appreciable phenomena
occured.
Test results : Favourable

Test procedure and results are reported in the annexe 1 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 D.C. voltage of:

- U =2,50Un = 21,7 kV d.c.

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

roltage test between terminals.

- U =2,15Un = 18,62 kV r.m.s8. 50 Hz

The capacitance was measured before the dicharge test 7ad after
the voltage test.

Maximum change of capacitance admissible : 2%.

Test results: Favourable

Test procedure and results are reported in the annexe 1 page 7.

this document may not be reproduced otherwise than in its entirety without CES's authorization.
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4.5 Lightning impulse test between terminals and container.

The lightning impulse test was made with a wave-shape of 1.02/4S

pe having a crest value of:

’Ut=95kv

For each polarity 15 impulse voltage are applied

During the test no flahovers other appreciable phenomena occured.
Test results : Favourable

Test procedure and results are reported in the annexe 1 page 8-11.

S. CONCLUSIONS

The test are performed according to IEC Standard, Publication

871-1, 1987 and test results are favourable.

this document may not be reproduced otherwise than in its entirety without CESI's authorization
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this document may not be reproduced otherwise than in its entirety without CESI's suthorization.



.Im TEST REPORT N. 2515 Sheet 1 of 11

TEST OBJECT: Capacitors for
Power Factor Correctiop
model PL-1 100/8.66

manufactured by:
POWER COMPANY N° 2

HO CHI MINH CITY
VIETNAM

TEST SPECIFICATICN: The tests were carried out in
accordance with IEC 871-1 edition

1987.

OVERALL RESULTS OF TESTS: The capacitor passed all the tests
in full compliance with the above

mentioned specifications.

TEST DATE: July 2nd - July 6th 1990
TEST PERFORMED AT: ICAR SpA H.V. Laboratory
WITNESSED BY: Mr. A. TULIPANO, Inspector from

C.E.5.I. Centro Elettrotecnico
Sperimentale Italians.

Mr. Y. SHIBATA, CTA of UNIDO
project DP/VIE/85/01C

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)

by

This report is composed by 11 pages and 1 drawing.

PP
"irapection service
wingssed by
Y R APY,

Monza, July the 11th 1990.

//7;” M’ - //‘,/«, L.
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1. PURPOSE OF THE TESTS

t)
.

CHARACTERISTICS OF THE TESTED CAPACITORS

3. TEST METHODS

&, TESTS AND RESULTS
4.1 Routine Tests

4.2 Type tests

ANNEX

PL-1 100/8.66 CRPACITOR DRAWING
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TEST REPURT N. Sheet

1. PURPOSE OF THE TESTS

The purpose

by POWER COMPANY N°2
to IEC 871-1.

-

- .

Model

Rated output :
rRated voltage

Rated frequency

cdentification number:

LR )

ype

insulation level
emperatures category
Zervice

Dielectric
Electrodes
Iimpregnant

discharge resistor

Internal connection

Weight

Year of manufacture

of the test
factor correcticn capacitors mcdel PL-1 100/8.66, manufactured
- VIETNAM, according

was the type qualification

- HO CHI MINH CITY

CHARACTERISTICS OF THE TESTED CAPACITORS

PL-1 100/8.66
100 kvar

8660 ¥

50 Hz
J70989-3309893-090989-0109389

capacitor

all polypropylene film
aluminium £oils

PXE

internai

6 series groups
3 paralleled elements/series group

31 Kg

1385

Ctsl

of 11

of- power

\Lcsasction service

| wnesapd, by
, 412éﬁ25%1‘b“4)
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3. TEST METHODS

The tests were performed in accordance with IEC 871-1 edition
1987 the corresponding clause of each test is indicated in
brackets. -

4. TESTS AND RESULTS

5.1 Routine tests

6.1.1. Voltage test between termjnals (Sub-clause 9.1)

The test was performed applying an a.c. voltage of 18620 V
30 Hz for 10 seconds.

No kreakdown occurred.

$.1.2. .C. Volta t between termj i
{Clause 10)

The test was performed applying an A.C. Voltage of 38 KV
SC Hz for 10 seconds between the terminals (3joined together)
and the casing.

No Dielectric breakdown or flashover occurred.

5.1.3. sitanc 6 w
terminals {clause 7 and 8)

The capacitance and the loss angle tangent were measured at
27°C after the a.c. voltage tests in order to check the
behaviour of the capacitor during the voltage test.

The measurements were made with a schering bridge at 8660V -
SUOHz.

The results obtained were:

Capacitor (n?®) Capacitance (uF) Loss angle (tan$)
070989 6.330 0.190 - 10"
030989 4.343 0.189 - 10°7
090989 4.304 0.192 - 10°>
010989 4.30C 0.192 - 10 ™

Capacitance tolerance admitted -5 +18 % (:E!;l

inspection service
essed by
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6.1.4. Checkine of discharge device (clause 11)

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

Capacitor (n°®) Resistance (megaohm)
070989 8.24
030989 8.25
090989 8.26
010939 B.24
.1.5. Sealing test (clause 12)
The capacitors 030989 - 010989 were placed in an oven i.aving

constant temperature of 80 * 5°C for 3 hours.

No leakage occurred.

b.2 IYPE TESTS

“.2.1. Capacitor losses measurement at _high temperature

(clause 14)

The capacitor losses were measured at the end of the thermal
stability test at 49°C - 10400 V - SOHz.
The following results were obtained:

Capacitor (n°) Capacitance (uF) Loss angle (tanS)

070989 4.307 0.156 - 10->

Maximum tan § admitted: 0.2 - 10-»

Cesl

inspection Service

‘wiressed by

) ’
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b.2.2. 1 ili (clause 13)

The capacitor 070989 was placed between two dummy capacitors,
each containing resistors, in a heated enclosurs where the air
temperature was &5°C.

The dissipation in the resistors of the two dummy capacitors
was adjusted to a value such that the case temperature of the
dummy 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 10400 V at rated frequency.

During the test the temperature of the container near the top
was measured 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:

jomn--- R SRR R |

| MEASUREMENTS AT 27°C | MESUREMENTS AT 27°C ;
| BEFORE THE TEST | AFTER THE TEST |
|~ mmmmmmmm e mm s fmmmmmmmmmm i mmmmmmm e o |
| C i Tan & | c | Tan § l
| uF | | uF | |
. fommmmmmmaen G l=memmmmmmmeme- |
| 4.330 1| 0.190 - 10~ | 6.361 1 0.162 - 10-> |

| Hour | | 53rdl S4thl SS5thi S6thi 57thl S58thl
|==mmmme oo EREE EEEE |----- |----- |--mn- |==m=- | === |
| Ambient | Th | 47.21 46.4) 46.11 47.01 45.41 45.1]

e je=mmm ] mm———- j==--- j----- je==-- |====- f=s==-- ]
I Dummy capacitor! T3 | 51.31 50.21 49.3] 52.21 50.91 52.01
| Lemperature | i I I | | | |

I Cepacitor P TL | 49.71 48.61 &7.11 49.71 48.31 49.11|

| temperature ] T2 | 49.01 48.01 &46.41 49.4] 47:&t§i.01
| _________________________________________________ -

rsection service
Mlfdssed Py
N,
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-

6.2.3. .C. Vv ] t between termj 3 ]
{clause 15)

The test modalities were the same indicated 1in clause 4.1.2.
bBut the test duration was 1 minute.

No dielectric breakdown or flashover occurred.

4%.2.4 Discharge 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 S
such discharges in about 10 minutes. Five minutes after this
test, the capacitor was subjected to 3 voltage +test between
terminlas, <the test modalities were the same indicated in
clause &.1.1.

The capacitance was measured befcre the discharge test and
after the voltage test.

The following results were obtained:

i BEFCRE THE TE=E3T | AFTER TEHE TE3T }
e I e e |
i c ' Tan § i C | Tan § ;
! 1§83 ] j ukF i i
jfrmmmre e R i R |- -=--~-- ;
} 4.343 f 0.189 - 1C 1 4.345 I 0.1387 - 10 = |

Maximum change of capacitance admitted: 2 %

CES

nspect.cn service
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4.2.5. Lightning impulse test between terminals and container
(clause 16

The lightning impulse test was made in accordance with IEC
publications 60 but with a wave-shape of 1.2/50 usec having a
crest value of 95 kV.

Fifteen 1impulses of positive polarity followed by fifteen
impulses of negative polarity was supplied between bushing
joined together and the container.

See the pictures of pages 9-10-11.

The pictures of page 9 show the wave-shape of 64 % of test
voltage.

The pictures of page 10 show the 15 positive impulses.

The pictures of page 11 show the 15 negative impulses.

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

CeSI

\irgoecuon service

!\A’/}tnqsza by
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REPORT OF THE S7TUDY TOUR

VIETNAM — DP/VIE/Z-BS5/7/7010

TRANSFER 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 QURNG
LE DINH DAN

TO CONG THANH LOC
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1. INTRODUCTION

1.1 A study tour group from Power Company N°2, Vietnam
(PC-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;

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

{c) The possibility of edding a production 1line for Low
voltage capacitors for diversification of the existing
plant;

{(d) To study experiences in making customers aware of
economic advantage of power factor improvement.
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2. PROGRAMME OF THE STUDY TOUR

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

24 June 1990,.Sunday : Departure from Vietnam.

25 June 1990,Monday : A>rrival in Milan.
Courtesy visit to ICAR Head Office,
Discussion about working plan.
Check in at Collodi Residence.

26 June 1990,Tuesday : First visit to the HV capacitor plant
at Monza (conducted by Messrs
Scarafiotti and Borelli)

Visit to ADVIL (Mr 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 : Visit to the production line for L.V.
metallized film capacitors at Monza
{conducted by Mr.Beretta)

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

Visit the assembly 1line for energy
saving cabinets.

29 June 1990,Friday : Visit to CESI - an independent testing
laboratory (conducted by Mr.Umberto
Zanabofi, Mr Enrico Bertani)

2 'July 19Y90,Monday : Witness the preparation and conduct of
the type test of &4 samples sent from
PC-2 previously. (CESI Inspector ,Mr
Antonio Tulipano and ICAR engineers
conducted the testing)
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3 July 1990, Tuesday: Discussion about quality standards
(acceptability range) for incoming raw
materials ,components and subcontracted

parts.
Discussion about quality control
practice ( Mr Pozzi, Mr Scarafiotti)

4 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 (pricing,selling,
customer service)

Discuss about result of the type test.

7 July 1990,Saturday: Departure for Rome.
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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 R.C. capacitors for gengeral applications.

The types of product that are suitable for conditions in
Vietnam are low voltage metallized polypropylene film , can
(Rluminium can) with overpressure disconnector o

(1) 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 to 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 1in the
market from several sources.

(2) 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 wview of the prevailing conditions in Vietnam,a fully
automatic plant does not seem very viable as the investment
is too high,and less job opvortunities are provided.

R 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
afterwards by ICAR engineers and CESI Inspector,witnessed by
representatives of PC-2 and the Project CTA- Mr Y.SHIBATA,
proved to be satisfactory ( See Attachment )
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{5) For transferring from pilot manufacture to full-scale

production, another impregnating machine will be needed to
improve the productivity. However special attention should
bz 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 awarfding 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

CHIEF TECHNICAL ADVISER
DP/VIE/85/010
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4. 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:

ICAR Spa

Mr F.FOLLI Director General

Mr. SCARAFIOTTI Production Manager/ HV Capacitors
Mr. BORELLI Chief Designer/ HV Capacitos
Mr. BERETTA Production Manager/ LV Capacitors
Mr. PCZZI Quality Control Manager

Mr. PICCI Technical Manager

Mr. MAGNI HV capacitor Inspector

Mr. PENNATI Production Manager /LV Capacitors
CESI

Mr U.ZANABONI Tecnical -Commercial Direction
Mr. A.TULIPANO Inspector / H.V. Division

Mr. E.BERTANI Inspector/ H.V. Division
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EL22TRIL0 D -nasIRINVINTSL naeta
=ated sotous IS tlar
¢+ Rate2 wcliage S.586 & i
Fatez freguerc - S Kz H
Hated Zapactitanze 9.08 uF !
Z3pascitanie <clerancs =S +10% !
MiniTim C3f&litanie T.E5  pF }
Manimon Zapss. et .57 WF .
Sateg current 2:.9 A :
righest s;3ten .oltsce 7.2 :
! insuiatica la.e:’ 38:93 !
Temgeraturs catsgco -2%  +q20C ;
! Service tutdoer :
I Lltituce IEKIa IS .
!
INTERTAL LI ITRLCTICH
[reers3l l20rellizrs
i
Se-i12s sertiI C = d
-:rallel eis-e-ts K
Cignert Zin3-1t5°CIs I ST
zltage per z2ries ssctizr YY) !
S12.2CTT LT vl Tess !
1 PPl aelght thiiiness :3.5 pm ]
: PP mEasurer Miliness 'S um ]
i FPZ weight triZhnecss 3.6 pam t
i FE2 measurae tnizh.ess 1S um )
i Conv., V/um ref. to W.Th, S3.08 v/pm |
f !
I Wind:ng cata |
H 1
| Space factor reft. to M.Th, 1.8 4 i
I heigrit of the Jiejectric 350 mm ]
I Height of margin 12.3 mm ]
I Jseful! Height 525 om !
I Type of winding EXTENDED FOIL!
| Height of aluminium S40 mm ]
!t Thickness of alumirnium & um |
! Length of winding 26.0 m |
| Diameter of mandrel 70 mm !
| Number of turns 105 !
| I
DATE 0S/C7/90

R 37.99-A
tlere-t dimens:an
Eiemornt Thizkiress 17.6 »m
Elament Wicth 127.6 mm
Elerent Height "S55 am
Pack cata

Wrazging ruxter of 63 pm paper S0
Wr3gping Thigtness 4.7 ma
Fac- Langtn 2327.2 om
P3zh Width 128.2 mm
F3acr Heigrhs: 555.0 am
Hack Lerngih after wrapping 337 mm
Paca Width after wrapping 138 om
Psct Heigrt sfter wrapping 580 mm

Lase data

Ma

(Y]

3
a

[

eria!l
Zhness
nituem Le~3th of the case

o3

Ty N
)u; )
v

Minimen w;Stn cf the case
Mir:iaim 2130t 0f the case
-21gth of :re case

Wiztr of t~e z3se

~e:zht af the case

Jischarge device

Time oY d:scharge

Resigual voltage

Maximum discharge resistance
N* C.75 Mohm-830 V resistors
Series zonnections

Paralle!l connections

Active and isulation material quantity

Polypropylene 13.6 um
Polypropylene 13.6 um
Aluminium & um

Insulatiaon paper 63 um x 760
PXE o1l
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145
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P?l:(S)LPM

P2 =452 peon

AT, M® C7.90-A
LREITR L AT gt R T Z.exent dimensian
T 1 20.3 am
EYRCTE : 130.3 o
S oM 553 ma
(S.Er WF
-5 3t Pack data
=.7a ar wr3pcing number of o3 pm paper 32
2..2 & w7 3gping Thiceness 3.0 am
.2 : Zale Lenzin 334.4 mm
! 2l boEazv Widtn 130.9 mam
L A Bscx =eight 355.0 mam
luicce D3z Le2ngth avier wrafpping 340 mm
R - Szzr Width 2fter wrapping 137 aom
“3cr Ho2:grt after wrapping S80 mm
OTERNel JUNETALITICIN
' ' case 23ta
i Z3se Material Alluminium
- laze Thichness 2 mm
- Minimum Lzgth of the case 347 mm
. - i Mioimorn Width of the case 144 mm
< "/ 'oMrvimum Aeigit of the case 6350 mam
i cength &7 the case 343 mm
JiSleTioi tnizerezs widin ot tne cace 145 mm
~e:ght 2¢ the case 630 mm
Pl we:gnt Tz 2.2 anm i
“Sl teas.rel LIn eSS 2.3 . Discharge device
SRZ melgnt NG eSS t2.2 um
=2 - g i=.8 urm + Time af Jdischarge 300 s
v Zanw 3:.81 v/pm . Re<idual voltage S0 v
‘ 1 Maximum discharge resistance 3.3 Mot
i wWinGing data i N° 3,73 Mohm-83S0 V resistors 8
! + Series cannections 8
* Spaze factor =Y. 3 M.Th, 23 i Parallel connect:ions 1
I He:ght 3¢ the gielectr:s S e
! Height cf mar3:n 2.5 mm i Active and 1sulation material quantity
I Usefull reight Ses mm .
Type cf windirg EXTENDED FQILI Palypropylene 15.2 km 7.36 kg
I Heigr: of aiuminiuax <63 mm i Polyprcpylene 1S5.2 um 7.36 kg
Thicrness af sdiuminium 5 pm I Aluminium & pm 8.5! kg
tength of minding 27.8 m I Insulation paper 63 pm x 760 1.22 kg
I Diameter of mandre! 70 am I PXE ot} 12.30 kg
! Number 2f furns L1 !
} |
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G= 6C kAR | €,3 kv

P?; = {52 rm ; 9,’2:45‘,2.’(0“.

PCWEE Z7reanye sl
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N

ReF.

097.90-8

Rat2z sutput 182 k.ar
i Rated .s:itage 5.3% &V
I S3ted fregeency SO Hz
! Ratec cagsalitance §.02 pF
¢ Capag:isanc2 roieranc2 - +{C%
P Minimum Cafaecitancs 7.82 nF
I Maximgm C2oactitance 3.82 wuF
Qated current 1S.9 A
i Highes: systa2m voltage 7.2
! Insulat:icn lavel 20/ 8%
Tamperature C3tegary =25 +u0el
Ser.:ize cutdecr
YAl t:ituds 160 m
PITEBNAL ZIMNEYRLLTICH
intarra. ICmreItisns
' Cerie3 zeLtiIrs “
Paralle! si1231ents -
Slsment Ispac.tanrce 5.32 aF
y YGltage cer ser.eg zestlan 187 v
; C.eiv2Cc7 1 thizhrsss
; PPl we:gnt tnic-ness 15.2 pum
PP1 measur2d thicrnecss 6.8 um
i PP2 we1ght thickness iS.2 pm
! P2 measurel th:Zhkness 6.8 pum
I Canv. Y/um ref. ta W.Tn. S51.81 V/um
H
: Winding data
I
i Space factor ref. to M.7h. 20 %
Height of the dielectric 353G mm
Height of margin 12.S mm
Usefull Height 325 mm

!
|
b
I Type of winding

I Height of aluminium

I Thickness af aluminium
I Length of winding

) Diameter of mandrel

| Numter of turns

|
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EXTENDED FOIL

340 mm
S pm
23.5 m
&2.5 mm
{06

ment Thickness
ment Width
ment Height

m MmMn
m m

u

Pack data

Wrapping number of &3 pm paper
Wrapping Thickness

Pack Length

Pack Width

Pack Height

Psck L2ngth after wrapping
Pack Width after wrapping
Pack Height after wrapping

Case data

Case Material

Case Thickness

Minimum Length of the case
Minimum Widtn of the case
M:nimum Height of the Case
tength of the case

width cf tne case

Height of the case

Discharge device

Time of discharge

Residual voltage

Maximum discharge resistance
N® 0.75 Mohm-850 V resistors
Series connecticns

Parallel connections

18.8
117.0
355

32
3.0
310.7
117.6
355.0
317
124
380

D
—
c
3
n o=
3
-
c
3

324
131
430
325
145
650

300
30

ECU!

h

~ooOn

Artive and isulation material quantity

Paolypropylene 15.2 um
Polypropylene 1S5.2 um
Atluminium S um

Insulation paper 63 pgm x 5460
PXE ail
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3.98 kg
3.98 kg
3.80 kg
0.83 kg
19.12 kg
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BlF L N 7.90
LELl ZessllTIE DEZIGH
SUDITSITAL Sl DnoinanEiTal TRTS : Element dimensian
SEisSCozotnos 9+ wuar Eiement Thickness 17.6 am
S22z .zltags Z.8& RV i Element WiZ2ih 127.5 mm
C3tzl fr=;_e-z, S:r s ! Elerent Height 606 am
Zsteg cacacitancs 8.23 afF ! -
23zac1larce toiersnce TR S S ! fack data
Mirimoen ZagaCltance 7.82 pF i
Mznimem C3gpalitsnce S.Cs  uf i Wrapp:ng number aof 63 um paper 50
R3taz co-rent 22.4 A I Wrapping Thickness 4.1 mam
=.3PSst sy35iem v2itage 1S ! Pack Length 327 om
Inziiatian leval 38/99 ! Pack Width 128 mm
TRTpersture categuy =33 +40°C i Pack Height 506 ma
3ervize sutdsor | Pack Length after wrapping 335 mm
ajrrzecs N AL I Pack Width after wrapping 136 am
' Pack Height after wrapping 630 mm
IMTERNSL M TRUCTICN !
! Case data
iTIS Ca. IZonesiiInd !
t Case Material Alluminium
Serisz zelt.crs K i Zase Th:ckress 2 am
Parzilz! g£.zx2"t53 z i Minimum Length of the case 342 mm
Tiev3nt Tzzaditance Is,.57 pF T Minimum Width of the case 143 om
Ugitazs g2 22C1EF €310 es3 W * Mir:mum Height cf the case 700 mm
! Length af the case 343 ma
Tielezt-:c =53 Wwidth cf the case 145 mm
Heisht of the case 700 am
~CL weilgrt TTlIkness t=.S am
FS1 neasires thiCsTEss Is um Discharge device
PE2 weignt Inilrness 13.5 pum
=22 meszsu~es thil-hness 1S pm Time of discharge 600 s
cnv. Viam r2f, t3 w.Th, 51.36 V/pm | Res:dual voltage 75 Vv
Maximum discharge resistance 12.4 Mot
Wind:ing caca N°* 0.75 Mohm-850 V resistors 11
Series connections 11
Space factor ref. o a3 % Parallel connections 1
Height of tre cielectr 500 mm
Height cf marg:n 12.S mm Active and isulation material quantity
Usefull Height 57 am

Type of winding EXTEMDED FQILI Polypropylene 14.5 pm 7.85 kg
Height of aluminium S0 mm Polypropylene 13.6 um 7.36 kg
Thickness of aluminium & pm Aluminium & pm 9.52 kg
Length of winding 25.2 m Insulation paper 63 upm x 810 2.00 kg
Diameter of mandrel 70 mem PXE otl 13.39 kg
Number of tuvrns 102
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