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Statnett is the system operator of the 
Norwegian power system, owning and 
operating the country’s entire transmission grid.

Synaptec is working with Statnett to implement 
centralised, numerical busbar protection, 
eliminating the need for active units and  
copper wiring in the yard for the first time.

Radically simplified 
busbar protection through 
passive, distributed 
sensor networks



SYNAPTEC PARTNERSHIP WITH STATNETT

A radical new 
approach 
to busbar 
protection

Fast and robust busbar protection is 
critical to ensuring the reliability and 
safety of transmission substations and 
their power networks. Failure to clear 
busbar faults in a timely manner has 
the potential to severely damage the 
entire substation, causing prolonged 
outages. By implementing Synaptec’s 
Refase™ technology, multiple active 
units can be combined into a single 
system, substantially eliminating 
the need for power supplies, copper 
wiring, digital and networks in the 
yard. The resulting reductions realised 
in civil work, materials and outage 
times bring significant savings to 
capital and operational expenditure.

Working in close partnership, Synaptec 
deployed its Refase™ photonic current 
sensor technology at Statnett’s R&D 
pilot project Digital substation in Furuset 
Substation (paralell system without 
trip to circuit breaker) near Oslo, 
Norway. Synaptec technology allows 
standard single-mode fibre (used in 
digital telecommunication networks) 
to be utilised as a medium to serially-
multiplex a high number of passive 
current or voltage sensors throughout a 
power network, with no need for copper 
wiring or active measurement units.

With Synaptec’s Refase™ technology, 
it’s possible to collect all measurements 

in sampled value format from up to 
16 bays on a common network (the 
process bus) without having dedicated 
wiring for each measurement. Using 
a distributed monitoring platform, 
multiple measurements of current may 
be acquired throughout a substation, 
serially linked only by standard, single-
mode optical fibre and interrogated 
from a single end. In an industry 
first, both mechanical and electrical 
monitoring functions are combined in 
a single IEC 61850-compliant system.

With one system able to instrument 
50 locations synchronously, six 
busbar feeders were independently 
and simultaneously protected 
by one system, with capacity to 
spare for novel temperature and 
vibration monitoring of nearby HV 
assets, such as transformers.

By adding automated condition 
monitoring of critical HV assets 
through one IEC 61850 stream, 
Synaptec and Statnett hope to:

• Reduce planned outage times 
and take up less space when 
refurbishing or repairing busbar 
protection schemes.

• Improve monitoring of mechanical 
parameters to reduce maintenance 
costs for the future.
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Synaptec’s distributed, passive 
sensor technology interrogates 
the current using standard optical 
fibre, eliminating the need for 
active units in the substation yard 
and substantially reducing the 
need for copper wiring between  
CTs and measurement units.

Synaptec’s photonic technology 
also makes it safer to carry our 
repairs, running passively even 
when the power isn’t on, to enable 
the safe, continued operation of 
busbar protection during critical 
refurbishment projects.

To find out more about this and other applications of our technology please go to synapt.ec

Due to the limited number of 
sample value streams a typical 
busbar protection IED today can 
handle, it’s becoming increasingly 
imperative to explore novel 
solutions that provide multiple 
measurements in one common 
busbar protection IED.

Block diagram of the Furuset 
busbar instrumentation 
protection scheme using 
distributed photonic 
current sensing

Statnett is testing if 
Synaptec’s unique distributed 
sensor technology can help 
improve busbar protection 
in a R&D project.
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Synaptec is the leading developer of photonic instrumentation 
for power networks, enabling operators to reduce downtime, 
investment and operating costs.

T:  +44 (0)141 548 4841
E:  info@synapt.ec
W:  synapt.ec

Synaptec Ltd
204 George Street
Glasgow G1 1XW

Transform your network:

synapt.ec


