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ABSTRACT

An asset health index (AHI) summaris-
es a lot of disparate data into a
single value in order to estimate the l b S
condition of the asset, such as a ' .
transformer. The big question is: does

everyone understand what the AHI

really means? Technical information

used to derive an AHI is lost. At the

same time, looking at the AHI value,

the end-user can get a feeling that

they know all they need to know,

which sometimes can be misleading.
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An asset health index (AHI) summarises asset,
condition, and operational data so that it may be

ww.transformers-magazine.com

used in financial and operational planning

Think of a
number...

1. Introduction

An asset health index (AHI) is a
means to summarise a lot of dispa-
rate data into a single value to ad-
dress a specific question: Does the
asset need maintenance, for exam-
ple, and if so, when? This short dis-
cussion will not go into the details of
generating an AHI but will focus on
what happens next (1).

So, the big question is: does every-
one understand what the AHI really
means?

AHIs are commonly wused to
rank assets for prioritisation of
maintenance, replacement, or other
intervention. There is a lot of work
that goes on to reduce all relevant
and available data to an AHI which

covers the 4 key aspects of an AHI
(2):

o Calibration, so that the timescales
for action of similar indices are
common

» Monotonicity, so that worse indices
are always associated with a more
urgent timescale

 Auditable, so we can see which data
was important in a specific index
being generated

 Justifiable, so that if we have to
spend money, we have a good rea-
son as to why — we can see the fail-
ure modes identified and what they

imply

Basically, the AHI summarises asset,
condition, and operational data so that
it may be used in financial and opera-
tional planning, as shown in Fig. 1.
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Figure 1. What does an AHI of 5.7 mean?

The answer to the question “What does 5.7
mean?” is definitely not simple

The answer to the question “What does
5.7 mean?” is not a simple one: What
would be a 'good” AHI value, or a 'bad’
one? What are the actions associated
with that AHI? What are the timescales?
What was the root cause data which
yielded this score? How accurate is the
analysis? And with what precision?

Whoever generated the AHI should
have some understanding of all these
questions — the AHI is a result of a tech-
nical evaluation of varied and imprecise
data. What about the people using the
AHI in analyses for planning? They
usually understand numbers, spread-
sheets, and equations — but rarely do
they understand the actual assets them-
selves. The consequence, described as
the Dunning-Kruger effect (3), is an
overestimation of ability in a particular
field of study based on limited knowl-
edge, as shown in Fig. 2.

The result is that the technical informa-
tion used to derive an AHI is ‘lost’ as the
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‘end user’ feels they know all they need
to know as they understand the num-
ber, if not the asset. After all, anyone can
see that 5.7 is bigger than 4 and there-
fore must be more likely to fail or need
attention. The Dunning-Kruger effect
has been found in many industries and
applications. What we need to do is be
prepared for it and to respond to it.

How? By ensuring that an AHI has a
degree of precision associated with it:
a confidence interval which addresses
both the accuracy and precision of both
the condition evaluation and the times-
cale for action. This is a part of the com-
munication process between the pro-
duction of an AHI and its use: the AHI
is an estimate based on knowledge, ex-
perience, and standards. It is not ‘perfect.

We often hear that an AHI is just for indi-
cation, that there are categories to group
‘similar’ assets: all those needing attention
in about 2-5 years, or those deemed to be
likely to last at least 15 years. In fact, the

use of categories to group assets, often in
support of a risk matrix, can be a cause of
further obfuscation, based on human na-
ture which sees everything within a cate-
gory as being more similar to those things
outside, and vice versa (4, 5). So, we need
to be aware of this ‘just an indicator’ gen-
eralisation as it can be misleading.

To be effective in managing assets, the
communication between the technical
folks and the financial folks has to be clear
and meaningful, with an understanding
on both sides as to the limitations on the
generation of an AHI and its application.
A good AHI promotes communication,
being based on calibrated, monotonic,
auditable, and justifiable analyses.

Some things to DO:

« DO use data to identify where an asset
is on each failure mode timescale and
use this to estimate the probability of
failure - using standard / guideline di-
agnostics where available — to give clar-
ity and justification

« DO build the health index around con-
sistent and calibrated timescales to re-
tain a sense of urgency

« DO try to include a sense of precision
around the data and the index
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Figure 2. The Dunning-Kruger Effect

« DO publish the details of the process of
index development to all stakeholders

« DO sanity check the final indices to
make sure they reflect reality as it would
be very questionable to have a set of in-
dices which mean 20 % of assets need
replacing in a year, if historical failure
ratesareat ~ 1 %

And some things which are DO NOT":

« DO NOT go straight from data to an
index as it loses indication of failure
modes and timescales

« DO NOT use weighted systems which
lose or dilute any sense of urgency

« DO NOT assume the ‘users under-
stand the precision of the index as we
are dealing with timescales and proba-
bilities and imprecise data

The AHI is an estimate
of the transformer as-
set condition based
on knowledge, expe-
rience, and standards
but it is not perfect

www.transformers-magazine.com

« DO NOT assume the ‘users under-
stand the physical nature assets: trans-
formers are complicated!

Above all - keep the communication
going between the technical and the fi-
nancial folks!
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