DISCUSSION BY F. NOVOQA M.

to the Paper N° 67, An Assessment of the Earthquake Resistant
Design of Electrical Power Transmission PFacilities.

1)

3)

by M.S. Agbabian and C.C. Diemond

From our experience in Chile (1), there are 3 factors, each one
capable to bring the equipment to failure:

a) lack of consideration of the dynamic response of an oscillating
element;

b) oversight of the coupling between an oscillating element and some
oscillating support;

c) oversight of the relative displacement response between different
oscillating elements which are tied or interconnected together.

Do have factors b) and c) been observed by the authors?

The failure of the lightning arresters per fig. 7 could be attributed
to the different displacement responses, of the busbar on its high
supports on one side, and of the arrester column on the other. Has
this possibility been verified? Experience in Chile has led to exclude
rigid busbars and connections for using only cables. Has this possibi-
lity been considered?

The bracing solution as per figs. 8a and 8b is described as "eliminating
cantilever action". Do have been considered the different displacement
responses of the capacitor racks and the bracing frame structure? The
oscillatory displacement of the frame could transmit via insulator
diagonals a most unexpected cantilever force to the racks. Do have
been incorporated elastic tension elements to the insulator diagonals
to limit this force? Do have been discussed damping tension elements
there? Fig. 8a implies that about the same lengths of insulating
diagonals could have been applied to brace the rack directly from
ground: Why was this solution excluded? The insulator diagonal oscil-
lation cannot be disregarded: do has been considered the possible
coupling between this oscillation and those of the racks? The oscil-
lation of the beams supporting the capacitors in the racks can become
coupled with some of the flexional or torsional modes of the racks:

do have beeh this coupling possibilities taken into account?
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4) The columns of the 220 kV circuit breckers described, considered

un
~

6)

alone, should give rise to & maximum response of at most 1.2 g

in the Zone B and 1.8 g in the Zone C. If & maximum ground accel-~
eration of 0.4 g is accepted for the San Fernando earthquake (2),
the higher estimated factor of safety in Table 1 would imply a
cantilever strength of 1.2 g for them.

a) Does the lower estimated factor of safety in Table 1 corres-
pond to consideration of some magnification factor of the res-
ponse?

b) An amplificatiorn by coupling between the columns of a single
pole, or between one column and the three poles, of the type
describved in (1), fig. 5, could be feared, in the amount of about

3,5 times or more, if the natural freguencies are unfevorable.

Do the platforms devised for eithner scheme 1 or 2 exclude the po—

ssibility of such a coupling?

If the results of the yielding of a common support for a group

of columns are to be judged (scheme 1), it is important to take
into account all the columns on the common support. This, on the
gsimple basis that the damping cannot be erffective for a column

but after the common support yields. As this yielding is an ef-
fect of the oscillation of all the columns combined, has very lit-
tle to do with the oscilletion of each column, and its effectivi-
ty can be very small. Do has this been taken into account on ena-
lysing the effectivity of scheme 17

Scheme 2, on account of the low natural frequencies it provides,
corresponds nore closely to the concept of isolating the breaker
from the ground vibration. It is, however, tc be noticed:

8) that every damping needed for the stabilization will only be
acting against an effective isolation;

b) that the scieme makes the arrangement of the equipment most
camtersome, complicates the maintenance and should be supposed
congiderably expensive,

This are, in fact, the objections we made against such a scheme

in (3), page 15, point 8).

To allow for a comparison, following information should be consgi=-
dered: '

In 1966 we got the columns of our 220 kV airblast citcuit breal—
ers, with about the same 1,2 g cantilever strength (stressed by
alr pressure on operating conditions and the porcelain loaded to
the minimum breaking modulus in cantilever, that means m = u ~ 30)
where p is the mean and G is the standard deviation of the frac~—
ture stresses), provided with additional elastic dampers under
each of the 3 columns in a pole, to obtain & natural period of
1.2 s and a damping factor of about 6.6 %. These circuit break-
ers, each of their poles arranged upon 2 rigid (see ref. 1) pil-
lars, have an estimated safety factor about 1.5 against an earth-
quake with 0.5 g maximum ground acceleration. They have been in
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service from mid 1969, and passed already the 7.5 magnitude earth-
quake of 1971, with a registered maximum ground acceleration of
0,17 g, without the least interference. The arrangement in the
field can be seen in ref., 3, figs. 9 and 10. The additional ele-
ments represent lesg than 8 % of the price of the normal circuit
breaker,

7) As regards to the seismic specifications for new equipment, we ha-
ve thoughi it necessary to make them much more comprehen51ve (4),
under principles refered to in (5).
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