Reference [8] : Translation of the colored portions

Part 1: Journal - Birth of Gapless Surge Arrester for Electric Power Systems
Recognized the excellence of zinc oxide block’s non-linear characteristics
Part 2: Journal - Birth of Gapless Surge Arrester for Electric Power Systems

Established its own sintering technology
[Picture: Zinc Oxide Block Timeline]
From varistor block to ones for the gapless surge arrester for the power

station. The bottom right big block is for station class surge arrester.
Establishment of “Z Project”

Z Project (code name for gapless surge arrester)

Part 4: Journal - Birth of Gapless Surge Arrester for Electric Power Systems

Established the mass production technology of large size

Cleared the issues of sealing level and non-explosive structure issue

Establishment of “Z Project”

Z Project (code name for gapless surge arrester} started in May 1975.

Z Project consists of development team, engineering team, sales team and procurement feam. Main
members from Surge Arrester Factory, R & D Material Research Office, Transformer Factory
Engineering Section (inside the HV Laboratory).

The team worked out in series the various surge arrester-related issues: anti-environmental
contamination, V-I characteristics, high voltage technology including corona discharge phenomenon.
Other issues tackled were: sealing technology to gain the high reliability more than the conventional
model and explosion-proof structure. The efforts put the arrester technology much higher level. The
engineering

team solved the production-related issues: made improvemenis on the element mass production line
and other issues relating to the element production techrnologies.

This team produced a favorable effect of accumulating the production technologies.

Z Project programs and efforts bore fiuits in the form of finalizing 275 kV arrester development (ho



such range supply record in the conventional gapped type arvester in this company) and then the

development of 500 kV gapless surge arrester.

[Picture: Top: The gapless surge arrester 66kV ZS84AX Self-standing Model
Standard Type — first arrester put to use for the actual power network

On your right: Measured wave-shape of V-1 Characteristics 1 s/div]

Part 5: Journal - Birth of Gapless Surge Arrester for Electric Power Systems
Spent many hours on the anti-environmental contamination research

As a first step, commercialized the zinc oxide blocks for distribution type arrester

[Picture: Comparison of Old and New Type Arrester elements. The left is old (gapped)
model. The right is new (gapless) model. ]

{Picture: Top: A moment of 500 kV gapless surge arrester cleaning using the fixed spray

nozzle. Bottom: Anti-seismic suspended type gapless surge arrester ]

Part 6: Journal - Birth of Gapless Surge Arrester for Electric Power Systems
Actively promoted its going standard

Aggressively automated the granulating process,

gained confidence by making a burning kiln and got the results

At abroad, Europe was still behind the practical use of gapless surge arrester:

International Electrotechnical Cornmnission (IEC), in looking ahead, showed some program moving
toward the standard harmonization of gapless surge arrester since 1977. International Council of
Large Electrie Systems (CIGRE) had been in support of such program. My Kobayashi of Meiden
Joined CIGRE international conferences since June 1977. He introduced the gapless surge arrester
and co-operated in presenting the draft proposal of testing method for gapless surge arrester. In
August and September CIGRE International Conference in 1978, Mr Kazuo Mitani, General
Manager of Meiden'’s surge arrester (SORESTER) factory announced the related paper and joined



the workshop discussion program. In the United States, General Electric (GE) announced a paper
relating to the concept of gapless surge arrester at the Sununer Conference of The Institute of
Electrical and Electronics Engineers (IEEE) in 1976. At this Conférence, Meiden announced the
paper on gapless surge arrvester which was at the commercialized stage. Mr. Kobayashi joined this

Conference.

[Picture:275 kV gapless surge arrester under commercial operation. ]

Part 7: Journal - Birth of Gapless Surge Arrester for Electric Power Systems
Rode on the track record of a record 500 kV arrester
Aims to prove the potential on UHV transmission application

[Picture: 500 kV surge arrester for Manitoba Hydro in Canadal
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