Cost Effective Mitigation of Wildfire Risk Generated by Power Lines
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ABSTRACT

The recently developed extremely accurate Micro-
Stress Pole Testing (MSPT) technology can save a lot of
money by elimination of costly replacements of poles
which are prematurely rejected by presently used inaccurate
pole inspection methods. This ability of the MSPT has
been consistently proven by many pilot tests and validation
pole break tests. Regarding the urgent need to reduce the
risk of wildfires the MSPT appears to be an ideal tool to
accurately check and minimize the number of poles which
must be replaced for stronger poles capable to safely
support new larger and heavier insulated wires. Money
saved in this way can be used for wider and faster
application of insulated wires at no additional cost.
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1 HOW IT WORKS

Having been extremely accurate the MSPT can
uniquely identify additional amount of pole strength based
on the following facts:

1. The standard values of wood fiber strength represent
the 5th percentile obtained from laboratory break tests. It
means that 95% of poles have the actual wood fiber
strength greater than the standard value wused for
determining pole strength (and quite often it is twice as
strong).

Table 8.--Summary of pole test values considered by ASA Committee 05,% 1947

Species : Number : Number : Modulus of rupture

: of test ; of test :----------mmmmmmmmmeeee e
: groups : poles : Average : Estimated coeffi-
i H i ;clent of variation

(1) ro(2 2 (3) o+ () (5)
: Pusld, Percent
Northern white-cedar 6 L2 @ 3,700
Western redcedar 9 31 : 6,100
Southern yellow pine 8 641 ¢ 8,000 :
Douglas-fir 7 14 8,900 :
Lodgepole pine 10 2 6,900 :
Red pine 9 166 6,k00 :
Jack pine 3 17 8,000 :
Ponderosa pine 1 5 5,k00
Western hemlock 1 15 8,200 :
Engelmann spruce : 1 20 L,hoo
Atlantic (southern) white-cedar : 2 38 5,000 :
Baldeypress H 1 9 8,600 :
Redwood ;2 19 7,500 :

1ata from unpublished committee minutes.

Figure 1: Coefficient of Variation for MOR in Wood Poles

2. Many poles installed in the past are significantly
oversized (stronger than need be).

2 SCIENTIFIC JUSTIFICATION

To illustrate the magnitude of unutilized additional
strength of poles let us look closer at the example of Red
Pine poles (see Fig. 1) [1]. Laboratory break tests of 166
poles have found that the average Modulus of Rupture of
wood fibers (MOR) was 6,400 psi and corresponding
Coefficient of Variation was 20% (or 0.20). Hence, the
value of Standard Deviation was 1,280 psi (6,400 psi x
0.20).

From the Normal Distribution Statistical Table it can be
determined the following:

® 7 statistics for 5" percentile of standard value of
MOR is equal to 1.65

® standard value of MOR is equal to 4,288 psi
(6,400psi — 1.65 x 1,280psi)

® out of 166 break tested poles approximately 8
poles (5%) had MOR less than the standard value

® the weakest pole had MOR value approximately
equal to 3,174 psi (6,400psi — 2.52 x 1,280psi)

® out of 166 break tested poles approximately 158
poles (95%) had MOR greater than the standard
value

the strongest pole had MOR value approximately
equal to 9,626 psi (6,400psi + 2.52 x 1,280psi)

So, the strongest pole in a relatively small sample of 166
poles had MOR value 2.24 (9,626psi / 4,288psi) times
greater than than the standard MOR value.

Regarding the oversize factor of poles, a study has been
carried out on a random sample of 53 relatively old poles
tested at Unison Networks in New Zealand (see Fig. 2). To
some surprise it has been found that the average ratio of
Original Pole Strength (based on a standard value of fiber
strength MOR) to Required Pole Strength was as high as
2.87.

A joint effect of additional fiber strength (well above
the standard value) and significantly oversized poles has
been evaluated on a large population of 7,708 poles with an
average age of about 60 years. It was found that an average
remaining serviceable life for these poles was 35 years.
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Figure 2: Oversize Ratio of Original Pole Strength to Required Pole Strength
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3 SUMMARY

It is estimated that the MSPT technology can save and
leave safely in service about 50% of poles which are
currently prematurely and unnecessarily replaced with
stronger poles to be able to carry heavier insulated wires.
Money saved in this way can be used for wider and faster
installation of insulated wires at no additional cost. And
importantly, it can save more people’s life and their
properties from devastating effects of wildfires.
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