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CA-NP-623
Requests for Information NP 2013/2014 GRA

Q. [ELG] - Please provide the complete section of lowa Engineering Experimental
Station, Bulletin 155 (1942) including at least page 71 relating to the reference by
Robley Winfrey that ELG is the only mathematically correct procedure, as
referenced on page 3 of Mr. Wiedmayer’s rebuttal testimony.

A. Attachment A contains the section of Bulletin 155 in which author Robley Winfrey states
that ELG is the only mathematically correct procedure.

Attachment B contains an excerpt from the National Association of Regulatory Utility
Commissioners’ (NARUC) Public Utility Depreciation Practices - August 1996, which
also references Winfrey’s quote.
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70

the unit based upon units of serviee rather than upon depreciable
value as condition percent was previously defined. The serviee condi-
{ion pereent is identieal with condition pereent based upon depreeiable
value when the straight-line method is used. As shown by Eq. 24,
wlhen »=0,

(1t — (144)F  a—a 3
(149 —-1 ~— a 3
This indieates that for ene wnif of property there is only one possible

ratio of service factors that may bhe used o express present value. 3
The original group of case 2 offers more possibilifies sinece average

life must be considered in addition to the other three factors. The 8§
ratios of expired and remaining serviee may be written: :
Age Expectaney Expeetaney A

and C

Probable life ’ T Average life’

A ratio of age to average life eannot be used because at ages above
those equal to average life the ratio execeds unity. As hefore, oL and B
are equal if 4 is subtracted from unity. The expression €, however,
is another measure of remaining value unlike that obtained {from A
or B and is considered in later analyses.

The same Tundamental ratios may be applied to continuous prop-
erties of' case 3, when proper consideration is given to the differences
in ages of the units.

For a given ease the ratios A and B may cach vary when applied
to a group of units of like age, depending nupon whether the probable
life of the average survivor at a given age or the average of the prob-
able lives of the survivors is used. In the first case the survivors are
ineorreetly considered as one unit, while in the latter case each surviv-
ing unit is correctly considered separately and each given its proper
weight. The same is true of ratio C for the expectancy. -

When considering groups of units instead of single units of prop-:
erty it is necessary to consider ratios B and C (ratio A4 may be res.
dueed to ratio B) and two possible seleetions of the probable life (or
expeetaney). For a group of units of same age, three solutions exist:

1. The average-life procedure from ratio €, wherein the servies
hase is chosen as the average life mn of the group, and the variable
factor whieh measures the remaining service is the average expectancy
of the group. -

2. The probadle-life procedure from ratio B, wherein the probabl
life n is chosen as that for the average survivor of the group.

3. The unit-summafion procedure from ratio B, wherein the probs
sble life n is determined for each unit {or for the retirecments of es
age-interval), and the eondition percent is then caleulated for ead
retirement frequeney group to find the weighted eondition pereent.g
the survivors.

Tl
L s
The average-life procedure (1) results in the t'u.u‘l.htmu pm‘(-.f':l‘xrt_ Ofi
the survivors measured in ferms of the average life uir'ﬂlhe Ul}l),:.lln{é—
group, rather than the probable lives'o'f the sln'\'wozf.‘s.l '1(:' };’T‘:'edqin'-
life procedure (2) results in the condition percent 0 .t 1?‘_&'\(. tl,... i e
¢ivor which really is eyuivalent fo considering all Hl!\l\()l"h..lﬁ_-u .(“ '
unit. The unit-summation procedure (3), the only pnnthcn?flfutti }I‘
correet procedure, results in the average of the oondm'('m" l)el(lt}l.. 0
the survivors beeause it eonsiders scpara:_tol_\' each surviving 111}.1“.. .
Jquations for the condit ion pereent of the swrvivors ol an origina
sroup for these three procedures are:

Average-life procedure,

(1 = (o 0 (54]
¢, = 100 — A =1
Probahle-life procedure,
1 L — (14 7)* o
C. = 100 -{—'_‘I‘E-{)_]_-Tj‘f--_: i—---— L)dl
Unit-summation procedure,
. (1) = {14 7) N
b7 0 5 L AR, ot P
gt GEREL (56)
5r=F

(', = condition pereent of survivors at age Jr. -
r=rate of return, or rate of interest, expressed as a deeimal.
m=average life of original eroup, years.
£ =average expeetaney of survivors al age [, YCATS.
r=age of group (all survivors of same age), years. .
L=average probable lifv of survivors (probable life of the aver-
age survivor) at age .o, Years. )
n=probable life in years of a given umt at age x;
its own probable life. _
M = maximum life in yvears of group=age of last survivor.
f=frequency, or units retired during cach l-ycar-age interval.
~  P.=survivors it age z.

eneh unit has

The three equations above are speeial adaptations of the general
equation,

(14 1) = (14 7)*

(1+7)~—-1 °?

derived for a single unit, in whieh n and r can }3:!\'(!r0t1]r_\"— one mrlc:rprc:
tation. When units are eonsidered in groups, Eqs. 54, 55, and 56 may
be used, although corrcet results are obtained only with Eq. ::G.“

The analysis on pages 21-27 shows that the st raught-!me agnm."n]i)—
tion, the sinking-fund assumption, and the present-worth prineiple

[22]

C, = 100

'
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172 PUBLIC UTILITY DEPRECIATION PRACTICES

History and Current Use of ELG

History of the ELG Procedure

The use of ELG was discussed as early as March 1938 during an ICC hearing.®* Robley
Winfrey studied ELG during the 1930s and called it the unit summation procedure. In 1942,
Winfrey published a detailed discussion of the procedure in "Depreciation of Group Properties, "
Bulletin 155 and considered it "the only mathematical (SIC) correct procedure. "

The procedure was primarily of academic interest until the early 1970s when American
Telephone and Telegraph filed a petition on September 23, 1973, requesting the FCC to amend
its rules and regulations to allow the use of ELG for property placed in service after December
31, 1974. Following a public notice and comments, the FCC adopted its Report and Order
(Docket No. 20188) on November 6, 1980. This Order, released on December 5, 1980, ordered
the use of ELG for the telephone industry on new plant additions beginning in 1981 over a three-
year phase-in period.

The ICC approved the use of ELG in the railroad industry in 1986. The ELG procedure
approved by the ICC was based on whole-life techniques for use on all plant—both embedded
investment and future additions. The use of the ELG procedure has not been approved by the
Federal Energy Regulatory Commission (FERC) for use in the gas, oil, and electric industries.

? "Telephone Engineer and Management," (1967), 55.

* Winfrey, R., Depreciation of Group Properties. Originally printed as "Bulletin 155,"
(Ames, Iowa: Engineering Research Institute, Iowa State University, 1942), 71.
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