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Abstract,

This _thesis presents the design and construction of Single

Stage Impulse High-Voltage Generator 20 kvV.

The circuit connections for generating Impulse High-Voltage,
by using the high-voltage construction set consisting of a charger,
capacitors, resistors, spark gaps with trigger and voltage devider,
are shown. The characteristics and performances of the components are
explained. The criteria of internal and external insulations are
specified. The applicationsof the Signle Stage Impulse High-Voltage
Generator 20 kV get for experimental studies, researches and the tests
in industries are mentioned. The wave shape is 1.2/50 mierosecond
wave that is the accepted standard lightning impulse voltage today.
The design and applications are determined according to the IEC

recommendation of each items.
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High Voltage 2
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Power *.
Capacitors
ASEA BROWN BOVERI P
SINGLE PHASE UNITS OPERATING CONDITIONS
STAN DAR D Maximum Operating Temperature
Mean Over 1 Hr 50°C
S PECIFICATIO N Mean Over 24 Hrs 45°C
Mean Over 1 Year 35°C
Max. Output 400 kvar, 50Hz. Minimum Operating Temperature —40°C
480 kvar, 60 Hz. Location Indoors or Outdoors
Voltage Up to 22kV : \ Maximum Altitude without de-rating 2000M
For output and voltage outside this
this range, please contact the factory PERMISSIBLE OVERLOADS
Frequency S0Hz O.r SOHZ. ; Current 1.3 x Rated Current
Losses Capacitor Units have average service. | — continuously
losses of 0.2 watt/kvar. This loss Volt 1.1 x Rated Volt
includes the loss due to the Tl ! coan‘(einuo%slayge
discharge resistot.
Dielectric Polypropylene Film Output 1.35 x Ra;(.ed Output
continuously
Impregnant Faradol 600. .
Internal Fuses Available on request. CAPACITOR CONTAINER
Discharge Discharge Resistors are mounted in  ~ Material Mild Steel subjected to following:
Resistors - all units to discharge the unit in . treatment :
accordance with the relevant 1. Shot Blast
standard. 2. Zinc Spray

QUALITY ASSURANCE

Factory Tests  All units are subjected to the
following tests unless agreed
otherwise

Sealing Test
A.C. Voltage between

terminals - 2.15 x rated

voltage for 10 seconds.
A.C. Voltage - terminals .

to container for 10 seconds.
Discharge Resistance Measurement
Loss measurement.
Capacitance Measurement.

Type tests may be performed (at
extra charge).

Standards Capacitor Units comply with:-
IEC 871-1.
IEC 70.
BS1650.
VDE 0560 Part 4.
ANSI/IEEE 18.
C155.
Quality Cc ol Q.C. procedures comply with
requirements of BS5750. Regular
audits ensure compliance.

3. Priming Coat
4. Undercoat

5. Finishing coat of light grey enamel

Alternatively

Stainless Steel-subjected to following

treatment

1. Special etch-priming coat
2. Undercoat

3. Finishing coat of light grey enamel

Colour ANSI 70 grey.

Fixing Centres 2-11mm x 16mm holes on
397mm centres.
Fixing brackets are either

uneven or level dependent on

mounting arrangement.
Rating Plate Durable Plastic Type.

TERMINATIONS

Bushings 1 or 2 dependent on mounting

arrangement. Characteristics vary to

suit insulation and pollution
requirements.
Standard Colour—Grey.

Terminals M16 x 2.0.
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All dimensions are in mm

Y
DOUBLE BUSHING SINGLE BUSHING

Table 1 gives references, approximate weights and dimensions for units with bushing insulators,

rated 75kV Bil. For_higher rated bushing insulators please refer to Table 2.

TABLE 1
Output Dimensions {mm) Weight Unit Reference
kvar A B C D kg 2 Bushings 1 Bushing
50 138 203 204 107 ), 21.5 4/20/L2A% | 4/20/L1A1
75 138 303 204 107 240 4/30/12A1 4/30/L1A1
100 138 343 204 107 27.0 4/34/1L2A1 4/34/L1A1
125 138 373 204 107 31.0 4/37/L2A1 4/37/L1A1
150 138 443 | 204 107 35.0 4/44/12A1 4/44/1.1A1
175 138 513 204 107 39.0 4/51/12A1 4/51/L1A1
200 138 583 204 257 435 4/58/12A1 4/58/L1A1
225 138 623 204 267 47.0 4/62/1.2A1 4/62/11A1
250 138 693 204 257 51.0 4/69/1L2A1 4/69/L1A1
275 138 743 204 327 55.0 4/74/1L2A1 4/74/L1A1
300 138 783 204 327 575 4/78/L2A1 4/78/L1A1
325 178 663 - 204 257 63.5 5/66/L2A1 5/66/L1A1
350 178 703 204 327 67.0 5/70/1L.2A1 5/70/L1A1
375 178 743 204 327 70.5 5/74/1L2A1 5/74/L1A1
400 178 783 204 327 74.5 5/78/L2A1 | 5/78/L1A1
TABLE 2
Bushing Bil Dimension C Reference
95kv 233 mm Change Al to A2
125kV Normal Creepage 285 mm Change A1 to A3
125 kV Increased Creepage 285 mm Change A1 10 A4

Note—All outputs shown here are at 50 Hz. Multiply by 1.2 for 60 Hz.

The ABB group is the world’s leading capacitor Your Local Contact:-
manufacturer having manufacturing plants in 5
countries and assembly plants in many more.

ABB has an extensive network of branch offices and
service centres all over the world providing
excellent local service.

For further information on the range of capacitor
equipmentavailable, please contact eitherthe local
office or our factory in the U.K.
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Sphere Gap With One Sphere Grounded

Peak values of disruptive-discharge
voltages (50 percent values) are valid for:

positive lightning impulses
positive switching impulses.

Atmospherie

reference conditions:

20°C and 101.3 kPa.

Voltage, kV Peak
Sphere Gap Sphere Diameter (cm)
Spacing
(mm) 6.25 12.5 25
5 17.2 16.8
10 31.9 31.7
15 45.9 45.5
20 59.0 59.0
25 71.0 72.5 72.7
30 82.0 85.5 86.0
35 (91.5) - 98.0
40 (101) 110 112
45 (108) 122
50 (115) 134 138
55 (122) 145
60 (127) 155 163
62.5 (128) 160
70 5/ . (173) 187
80 (189) 211
90 (203) 233 |
100 (215) 254
110 (229) 273
120 (234) 291
125 (239) 299
150 (337)
175 (368)
200 (395)
225 (416)
250 (433)

[
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