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For power grid operators it pays to keep
equipment and knowledge up to date

In the wake of the major power outages in North America and

Europe, reliability is once again the watchword in the electric power

industry. The utilities and other organizations charged with over-

seeing regional power grids are re-examining how they manage the

components that make up their systems. Supervisory Control and

Data Acquisition (SCADA), Energy Management (EMS) and Distribu-

tion Management Systems (DMS) are all of particular interest,

especially from an ongoing maintenance standpoint. As a leading

global provider of SCADA/EMS/DMS functionalities with its Network

Manager™ system, ABB has developed a comprehensive service

program aimed at maximizing the performance of these critical

systems while reducing overall lifecycle costs.
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The Brain of the Power Grid
If the physical transmission
system is akin to a body, then
Network Manager™ is its
brain and central nervous sys-
tem.  Its functionalities are
embodied in highly complex
monitoring and control sys-
tems with a variety of specific
applications, all working to
keep power flowing and to
preserve the balance between
generation and consumption.
If a problem occurs here, it
can affect the entire grid.
This was illustrated by the
August 14, 2003 outage in the
U.S. and Canada, where one
of the contributing factors to
the blackout was the failure
of an EMS component known as the
state estimator.  As reported by the New
York Times, “In the 65 minutes during
which a sequence of power failures built
up to a cascading blackout … the re-
gional [grid managers] took no active
steps to stop the progression, largely
because they were unable to see the full
extent of it.”

The implications of even minor mal-
functions in these systems can be far-
reaching.  Fortunately, new computer
technologies have done much to pre-
vent such problems from occurring and
to mitigate their effects when they do.
However, this is a double-edged sword:
As programs grow more complex, the
high-tech systems that preserve the in-
tegrity of the grid also become increas-
ingly susceptible to the vagaries of soft-
ware. Not surprisingly, power system
operators are placing a higher premium
on service contracts than ever before.
When it comes to performing ‘brain
surgery’, it’s best to have an expert
nearby.

Service as a system component 
Given the critical nature of SCADA/
EMS/DMS systems, it’s not surprising
that ongoing maintenance agreements
make up an integral part of the product
as a whole. Indeed, in terms of impor-
tance, service agreements can be
viewed as on par with the hardware
and software they support.

Traditionally, however, these systems
have been supported by a case-by-case
approach to software maintenance.
While the service agreement might
cover call centers and similar user-sup-
port functions, the program itself would
remain largely unchanged over the
course of its life, save for bugfixes or
other minor code changes required to
keep it running according to the origi-
nal specifications. If the customer
wanted to add new functionality, he
would most
likely have 
to pay for 
it through 
costly 
change
orders. In
practice, this
approach has
led to a situa-
tion in which the gap between the
needs of the customer and the capabili-
ties of the system grows wider over
time until it reaches a point where it be-
comes necessary to replace the system
entirely.

Under the traditional service model, the
focus is primarily on supporting the
user. This is an important and necessary
function, but neglects the ongoing
maintenance of the product itself.
Given the pace of technological ad-
vance, this can render a SCADA/EMS/
DMS system outdated within a few

years and obsolete after ten
years. A wider ‘maintenance’
concept includes keeping
pace with available technolo-
gies and matching system
capabilities to meet customer
needs.  

The ‘evergreen’ approach
The alternative to serial
change orders is to have soft-
ware upgrades built into the
maintenance agreement. This
way, the customer pays a reg-
ular and predictable amount
and in exchange is supported
by an ongoing upgrade regi-
men. The vendor adds new
functionality, streamlines
processes and makes other

enhancements to the software. The cus-
tomer is assured the most up-to-date
system.

compares the ‘evergreen’ approach
to a more traditional method with
larger but fewer steps. This is the
essence of ABB’s approach to service.
The overarching objective with this so-
called ‘evergreen’ model is to extend
the life of the Network Manager system
while preserving its value along the

way. There
are several
specific bene-
fits, most of
which have
direct eco-
nomic impli-
cations for the
system owner.
The following

sections describe these briefly and pro-
vide simplified breakdowns of the as-
sociated cost savings (the qualification
of cost is specific to each power com-
pany).

Access to experts

This is probably what first comes to
mind when one talks about support:
system experts made available by the
vendor either from the factory or on-
site. Applying the expertise of these
experienced individuals significantly
reduces the time it takes to solve a
given problem.

1

In terms of importance,
service agreements can be
viewed as on par with the
hardware and software they
support.

Fu
nc

tio
n

Release

The ‘evergreen’ approach to upgrading as compared to a
more conventional method with fewer but larger changes.
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Assuming:
10 full time employees are working
with the system (operators, engi-
neers, service people, etc).
The average cost of these employees
is $100k per year.
Having access to experts will save 
15 days of work per year for the
team.

The system operator can expect to save:
10 people × $100k/year ×
15/200 days/year = $75000/year

Guaranteed response time

Depending upon the parameters of a
given maintenance contract, the vendor
is committed to providing assistance
within a given timeframe. The sooner a
problem is addressed, the less down-
time the customer experiences and the
less it will cost. The large savings poten-
tial lies in keeping the supply lines
open, which in turn keeps revenue
flowing. However, additional savings
are also readily available:

Assuming:
The system operator can save 
72 hours/year in downtime under the
given maintenance scheme.
The given system has a value of 
$3 million.

The system operator can expect to save:
72 hours/year × $3 m / 
8760 hours/year = $25000/year

Preventive maintenance extends 

system life

This is perhaps the most straightforward

example of the benefits of a good main-
tenance program, and indeed is repre-
sentative of ABB’s overall approach to
service. Smaller investments in mainte-
nance over the life of the system will
not only extend the life expectancy of
that system but also avoid larger, un-
planned expenditures along the way. 
and show the value of this approach.
For this example, we will focus on the
value of extending system lifespan.

Assuming:
A new system would require an in-
vestment of $5 million.
6% interest rate.
Preventive maintenance will delay the
need for a new system by 3 years.
The old system is depreciated.

The system operator can expect to save:
$5m × 6% × 3 years = $900000 over
three years or $300000/year

Evergreen service model retains system

value 

The examples above do not consider
the option of maintaining the current
system under a true evergreen agree-
ment, in which upgrades keep the cur-
rent system functionally competitive
with a replacement system. Viewed
from this perspective, additional savings
can be realized.

Assuming:
A new system would require an in-
vestment of $5 million.
That new system would be paid off
over the course of 5 years.
The old system is fully depreciated.
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The system operator can expect to save:
$5m in new system cost / 5 years =
$1m / year

Functional additions at lower cost

Any SCADA/EMS/DMS system, no mat-
ter how state-of-the-art at the time of
installation, is bound to require addi-
tional functionality over the course 
of its life.  As noted earlier, the costs 
of making these upgrades under a
change order regime can be very
costly. See .

Assuming:
3% of the System Value ($5m) will 
be added as New Functions every
year.
The cost for implementation will
increase by 20% per year for an old
system after one year.

The system operator can expect to save:
3% × $5m × 20% x (3–1) years = 
$60000 in year three 

Additional benefits of ‘evergreen’
service 
Employee turnover and training costs
are well documented. Having a func-
tionally up-to-date system in place can
reduce these costs by reducing the rate
of turnover thereby maintaining system
experience. There are also less quan-
tifiable benefits to retaining quality
employees. Their experience, built up
over years of working with the system,
can be the difference between finding 
a problem in its early stages and dis-
covering it when it already is causing a
serious system disturbance.

3
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Avoiding manual operation,
another advantage of the
‘evergreen’ approach, is de-
sirable for several reasons.
The cost of human interven-
tion to otherwise automated
processes cannot be over-
stated. In addition to the im-
mediate cost of re-allocating
resources, the organization
must also incur the opportu-
nity cost of what those indi-
viduals are not working on
while they are dealing with
the crisis at hand. Lack of
experience in dealing with
emergency situations is one
significant example of the
impact manual operation can
have. This deficiency is miti-
gated to some extent by
training using simulated
events.

Another advantage associ-
ated with the application of
an ‘evergreen’ service model
to SCADA/EMS/DMS systems
is the flexibility to handle
change, which is designed
into more modern systems.
This is of particular impor-
tance as more of the world’s
energy markets undergo re-
structuring, placing greater
demands on grid operators
to keep pace with the impact
of shifting power market economics.
Utilities that apply the most advanced
technology
will be better
positioned to
adapt to oper-
ational
changes
brought on by
changes in
market struc-
tures.

Finally, developing an ongoing rela-
tionship with a vendor allows the oper-
ator to influence the future
development of the software.  Through
user groups and interactions with the
vendor’s staff, they can provide useful
input as the next generation of the sys-

tem is planned and developed. They
can also gain valuable insights by shar-

ing their ex-
periences
with fellow
users. ABB
has worked
hard to foster
the growth of
a vibrant user
community,
and its user
group meet-

ings are an important source of
information for the company and cus-
tomers alike.

ABB’s ‘evergreen’ experience
Launched two years ago, ABB’s ‘ever-
green’ service model for Network Man-

ager has been adopted by
major utilities around the
world. In Europe, where the
concept was first introduced,
many of ABB’s customers
have signed on to the service
including:

BKK (Norway)
Elkraft System (Denmark)
Interelectra (Belgium)
Göteborg Energi (Sweden)
Gävle Energi (Sweden)

More recently, Network Man-
ager customers in other
locations have seen the value
in having an ongoing up-
grade program and have
signed evergreen mainte-
nance contracts. CFE, the
Mexican national grid opera-
tor is one example. ABB im-
plemented the world’s largest
multi-tier SCADA/EMS system
for them in 1999. Last year
the company signed a four-
year service contract to en-
sure the system remains state-
of-the-art.

The economics of the ever-
green service model are hard
to refute, as evidenced by 
the experience of the system
operators who have applied
it. As the reliability imperative
takes on an even higher

profile, this approach is well suited to
support grid operators around the
world.
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The flexibility to handle
change is of  particular
importance as more of the
world’s energy markets
undergo restructuring.
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Cost-comparison of functional additions under different
maintenance schemes.
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System value

Compared with an old system it is easier to update 
a modern system with new functions
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