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HVDC Centre Overview (@ RSy
—

AC DC High Voltage Direct Current (HVDC) is the most efficient way to
'i NN transmit electricity over long distances...

... and a significant number of new HVDC links are planned in GB,

...however the deployment of HVDC brings a number of risks and challenges (incl. harmonic instability,
adverse control interactions, cascading faults and turbine shaft resonant vibrations).

To anticipate and resolve these challenges, SSEN Transmission established a new collaborative National facility (funded
through RII0-T2), on behalf of Transmission Licensees

f \ The National

HVDC Centre combines real-time simulators with replicas of HVDC control systems, in a new purpose
built building; located next to the PNDC and Scottish Power’s Training Centre in Cumbernauld.

RTDS® Racks

Replica Control Panels

f \ The National

N\ HVDC Centre opened in April 2017;
providing a world-class facility to support and de-risk
the deployment and operation of HVDC solutions in GB.
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Phasor-Based Monitoring with HVDC Control ( The National

| |
| |
o Variable fault level at Spittal : : (TPhysical PMuTs ) User Workapace
terminal ' :
o  Control mode change required : :
for stability : '
o  Offline study fault level analysis : : 1 2 ; (| PhasorPoint Server
used fo identify tipping point I ) =0 ==
configurations : . el e b
o  Secondary system breaker ' Y : i
position solution being used . ezt i
National Grid Electricity Ten ' F-EE PSP |
Year Statement 2018 = L e frptiol
Q Purpose of project i

=== UDP IEEE C37.118 (PMU data P-class)
=== 1EC 61850 GOOSE

@ PTP/IRIG-B

=== RTDS-HVDC Protocol

=== Analog waveform (amplified)

T,
1
)

o demonstrate capabilities to use Phasor Measurement Unit

(PMU) data to derive real-time indicators of the state of the mn=uliizninse
network. ol e

« Data Flow Direction

o used fo select an appropriate mode of operation by the HYDC SN
control system.

o prove potential alternative to SSSNOB
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Adaptive Power Oscillation Damping Control via HVDC/FACTS Devices

Using Measurement-Driven Model

7~ N\ The National

N4 HVDC Centre

+/- 10V Amplifier +/- 120V

(Analog) ' (Analog) é

IEEE C37.118
+/- 10V : :
RTDS / Power oscillation clarm:nlrc'EEE 7080
(Analog) (POD Controller) Communication Network

Impairment Simulator

Measurement- [ I;_
driven Model - POD €

Veop
I Pref |
—_—

or Qref

Current
inner

| IM [ Modei 8 |
§ 10003+ " |h ’
oy i H, '
1, OO freenres Py - I|I|||-M" —
"“ p.oogal
0.9, 5 10

Time (min)

Purpose of project

conventional plant is displaced by new renewable sources
new modes and locations of oscillation emerging

conventional generators remaining may be inappropriate to
suppress these modes

Method for the studies

focuses on the design and demonstration of a wide-area POD
confroller through HVDC links based on a measurement-driven
approach

A reduced 36-bus GB power grid model was used in this study
Designed offline then moved to RTS HIL platform to validate
proposed solution

performance of the designed POD conftroller was validated under
different dispatches

Findings show suppression of the targeted oscillation mode by
modulating active power and/or reactive power of the selected
HVDC link
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Real-Time Simulation to Enable WAMPAC to De-Risk HVDC N\ The National
Integration (

N4 HVDC Centre

Integration

d Collaboration is required
at different levels to
successfully:

Government /
1 Regulators
o De-risk HVDC LA e = \ e g
deployment across e VRS | I - \
onshore and offshore s o e :

And all the

applications & stages; Pl i Sy

o Intfegrate HVDC info
electricity networks
with more low-carbon
technologies; &

o Develop devices,
standards and codes
in an optimised way.

HVDC Repllcas Control Hardware Protection Relays
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Thanks for listening.

Any gquestions, pleasee

Q For further information, please visit www.hvdccentre.com ; OR email: info@hvdccenire.com

Follow us on Twitter @HVDC Cenire GB

/ \ The National
\ / HVDC Centre Follow our Linkedin page The National HVDC Centre for

regular updates.
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