
to electronics it was possible to develop
fast and sensitive relays for applications
such as busbars and lines.

RADSS busbar differential relay and
INX2 busbar protection represent the
innovations of the early seventies. These
relays were the beginning for ultra-high-
speed relays with operating time of one-
quarter cycle to a half cycle. RADSS
continues to offer top-of the line perfor-
mance and both of these relays continue
to be specified and applied for critical
busbar protection in many utilities.

Microprocessor-based relays
The first microprocessor-based protec-
tion relay in the world was introduced
more than 20 years ago by ABB. This
took place about ten years after the
introduction of microprocessors and
resulted in the beginning of the world-
known protection relay family –
SPACOM. Another important early
microprocessor relay was the
Distribution Protection Unit or ‘DPU’
(1985), which packed four protective
relays and a recloser in one relay box. 

The introduction of numerical tech-
nology in protective relays increased the
performance and flexibility of the equip-
ment and incorporated new features,
such as self-supervision and possibility to
store fault values. 

These improvements increased relia-
bility and allowed more efficient use of
primary equipment. Electric utilities
were, however, initially sceptical towards
microprocessor based relays. But the
benefits won them over and this tech-
nology made its breakthrough. 

In addition to SPACOM and DPU

R
equirements for more efficient
operations in utilities and fully
automated substations are the
major trend in today’s power

system protection and control.
The drivers behind these require-

ments are reforms on electricity market,
such as privatisation and deregulation.
This requires more reliable power trans-
mission and distribution.

Protection and control of power
systems has taken huge steps during the
last 25 years. ABB has played a key role
in developments in this sector.

Static relays
Static relays were introduced at the
beginning of 1960s. By the late seventies,
digital circuits and counters had already
been taken into use, and thus the basis
for the next era – microprocessor based
relays – had been founded.

The load of static relays on instrument
transformers was significantly lower than
one of their predecessors – electro-
mechanical relays. This allowed smaller
and less expensive transformers to be
used. Static relays did not have moving
mechanical parts, which decreased the
need for service – for example, they did
not have bearings which could dry. Due

introduction, ABB introduced a micro-
processor-based fault locator called
RANZA in 1982. This was the first time
a truly numerical approach was used to
calculate the distance to a fault, resulting
in significantly improved fault location
accuracy. The next big step was adding
communication capabilities to the
protection relays during the mid 80’s. 

Integrated control
ABB delivered the first communicating
substation in 1987 to a power utility in
Sweden. This substation was equipped
with SPAC 500 series (of SPACOM
family) feeder terminals with protection
and bay control. Full utilisation of the
benefits of communicating relays, and
fully automated substations became
possible when the devices were
combined with monitoring and control
software programs, such as
MicroSCADA, running on micro-
processor based computers. 

This allowed fully integrated remote
control of substations. Substations were
also connected to, for example, a
MicroSCADA based network control
system allowing complete information
exchange between the substation level
and network level. 

Meanwhile the terminal concept
allows integration of protection and
control functions using the same infor-
mation from the primary equipment.
The basis of integrated protection and
control lies in the platform concept
consisting of hardware modules as well as
the library of software function 
functions for protection, monitoring,
control and communication. 

First protection relays
ABB introduced the first protection relays
including control functions in 1987.
These relays were SPAC 500 feeder termi-
nals in SPACOM family and RE.216
series terminals. In the 1990s ABB intro-
duced the 500 and RE.316 series termi-
nals (eg REG 316, REF 543 and REL 511)
that are based on the terminal concept. 
Also the first numerical busbar protec-
tion, REB500 was introduced. 

These terminals offer greater func-
tional flexibility and are able to provide
more data about the primary system
performance, such as through condition
monitoring functions (monitoring of CTs
and VTs) than their predecessors. 

But we have not seen all yet by any
means, and the future promises even
more significant developments to reduce
cost and further improve operating
performance for users.

New development at ABB is guided by
the IndustrialIT concept that aims at
improving information management
through horizontal and vertical integra-
tion of processes. This allows for more
efficient utilisation of the existing
primary equipment.  IPG
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Since 1977, ABB has 

introduced a number

of innovations in the

T&D protection and 

control sector.

To serve and to protectTo serve and to protect

Above: Rapid
progress has been
made by ABB in the
past 25 years.


