Reference [5]

Paper for The Institute of Electrical Engineers of Japan (IEEJ)
8th October 1974

Gapless Surge Arrester for Electric Power Systems

Meidensha Corporation: Misac Kobayashi
Mitsuru Mizuno
Panasonic Corporation: Michio Matsuoka

Masanobu Tanaka

Document for Switching Protection Apparatus Research Committee
Document No. PD-74-12

8th October 1974
The Institute of Electrical Engineers of Japan (IEEJ)
11-1, Yurakucho, Chiyoda-ku, Tokyo

Gapless Surge Arrester for Electric Power Systems

Meidensha Corporation: Misao Kobayashi
Mitsuru Mizuno
Panasonic Corporation Michio Matsuoka

Masanobu Tanaka
1. Preface:

Panasonic Corporation Wireless Research Laboratory developed a world-first zinc
oxide-hased non-linear ZNR varistor . With its excellent non-linear characteristics,
Meiden and Panasonic started the joint research program which led to application of

surge arrester without series gap for electric power systems. This was developed by the



innovations on the varistor elements.

The joint research program showed the fast progress. They produced ZnO Elements for
2.5 kA class distribution type surge arvester in 1971 and for 10 kA class station type
surge arrester. The Zn0O Elements realized the compact design and far more excellent

characteristics than the conventional SiC Elements. Meanwhile, as we made the
prototypes: 6 kV distribution type arrester in 1971 and 66kV station type anti-pollution
maodel surge arrester in 1972. The prototypes are under outside field test and long-term
charging test. Kspecially 84 kV 10 kA anti-contamination type arrester for 66 kV power
systems, it went through various tests. The test results show this surge arrester is good

for anti-contamination type surge arrester in terms of size, weight and reliability.

This ZnO Element-based surge arrester for electric power systems has the following
features. Especially, it shows the excellence in the application for anti-environmental
contamination type and for compact metal-clad switchgear.

(1) ZnO elements consists of about 10 micron size micro crystallite structures which
offer four (4) functions of> series gap, characteristics element, parallel resistor and
parallel capacitor

(2} Compared with the conventional gapped type arrester, the same capacity element
size could be sized into about 1/5 through 1/10. We could realize the compact design
enabling to put surge arrester inside the support insulator.

(3) No series gap is required and no follow current. It is especially for the use for

multiple strike, multi-surge and for anti-environmental contamination application.

Compared with the SiC Element, it has the exceptionally excellent non-linear
characteristics and large current impulse withstand capability. Given such factors,

it shows the possibility that it might become the force to turn the clock back again to
valve-type arrester (this time by Zinc Oxide Element Type). Historically, surge arrester
went through from valve-type arrester (aluminum cell type, oxide film type) to valve
resistance arrester (multiple gapped type - magnetic
blow out type surge arresters with series gaps. — current-limit type)

The paper introduces the overview of ZnO Element-based gapless surge arrester for

electric power systems.
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