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Comprehensive design and demonstration

of the controls and interactions of the SST,

loads, Distributed Energy Storage devices

(DESD), Distributed Renewable Energy

Resources (DRER) in LSSS using

Hierarchical control strategy.

 Years 7 and 8 focused on developing

the functionality of the tested and its

components.

 The following tasks were successfully

demonstrated :

• Validation of ability of SSTs to

enable 100 % penetration

• A control scheme to determine a

master SST that would maintain a

constant frequency voltage

 Year 9 focuses on the following tasks:

• Autonomous power sharing

between the SSTs in LSSS

• Implementation of Hierarchical

Control strategy in LSSS

Objective

Background

Goals and Methodology Results References 
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Seamless Bidirectional Capability of SST in 
Grid Connected LSSS
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Technical Challenges 

• Stability concerns pertaining to power

and voltage unbalance in the system

• Development of more robust and

advanced PSCAD models to achieve

the autonomous operation of LSSS in

islanded mode

GOAL: Working of Autonomous LSSS in Islanded  
mode of operation
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: Nodes where power flow is into the grid 

: Nodes where power flow is out of the grid

: Nodes where power flow is in and out of the  grid 

METHODOLOGY : Implementation of Hierarchical 
Control Structure in LSSS

To achieve the above stated goal the following

hierarchical control structure is to be employed in

LSSS.

Tertiary control 
• Optimal performance of LSSS based on DESD and DRER
• Power flow control between LSSS and substation

Secondary control 

• Restoration of voltage and frequency deviations 
caused by primary control 

• Stabilize Voltage and frequency in islanded operation 

• Plug and play of DERs

• Control of circulating currents

SSTs in LSSS
Feedback signals

Microsecond Level 

Second Level 

Hours Level 

Future Work and Impact

• Future directions may include

developing more robust PSCAD SST

models that could achieve the specified

goal objective

• Implementation of Distributed frequency

control

• A comprehensive testbed inclusive of all

functionalities would be ready for Y10.
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