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Agenda

High Level Introduction

• Capability and operation 10 mins

• Example Use Cases 5 mins

• High Level summary 5 mins

Technical Deeper Dive

• Best practice modelling 10 mins

• Best practice Cost Benefit Analysis 10 mins

• Control philosophy 10 mins

• Deeper Dive summary 1 min

• Questions and Answers 30 mins
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Advanced Power Flow Control
Capability and operation
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Advanced Power Flow: Modular SSSC 
Example Image

Applications

• Increase transmission capacity when thermally constrained
• Increase transmission capacity when stability constrained (voltage or transient)
• Damp power oscillations
• Optimize flow through assets that are dynamically rated

Differentiation

• Contains no transformer – reducing solution cost and footprint
• Each module contains all primary equipment required for its operation – no 

ancillary equipment required
• Built in a factory, resulting in lower cost relative to power-electronic solutions 

assembled in the field
• Largely uses common components, enabling dual-source production and lower

cost than other power-electronic solutions
• Designed to ensure no single point-of-failure at the solution level
• Modular and redeployable 

• 40 Year Life Expectancy 

Readiness details

Category Level

Technology Readiness Level 9

Manufacturing Readiness Level 9

Commercial Readiness Level 10



5

Main use Case unlocking capacity on existing grid

105%

40%

28%

✓Reducing renewables curtailment

✓Reduced need for new expensive 
transmission lines

✓Reducing long and growing 
interconnection queues

✓Reduced operational grid
challenges

Before Advanced Power Flow Control After Advanced Power Flow Control

98%

98%

98%

+2 GW
Incremental 
grid capacity

x Renewable proliferation is 
bottlenecked by the electric 
grid

x Transmission is subject to the 
path of least resistance

x Once one line exceeds 
capacity, the line path is 
curtailed, even if incremental 
capacity exists on adjacent 
lines
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Typical Modular SSSC single line diagram

Single-Line Diagram

APFC mSSSC harvests all power from the line to operate the control and 
communication circuits and senses line current for control and fault-
protection purposes.

Filter Capabilities

• The high-pass filter allows the passage of high frequency transients.

• The low-pass filters allow the power line frequency to enter the 
SmartValve.

Bypass Capabilities
• The vacuum switch links (VSLs) primarily conduct current during steady-

state conditions.

• The silicon-controlled rectifiers (SCRs) primarily conduct current during 
grid faults (e.g. a fault on the line connected to the SmartValve).

Injection Capabilities

• The core components of each Voltage-Sourced Converter (VSC) are four 
semiconductor switches and the DC Link capacitor.



8

Typical Modular SSSC control modes

Ω

V

I

M Monitoring SmartValves are bypassed and can report line current and other telemetry data.

Fixed
Reactance

SmartValves are programmed to inject a fixed level of reactance on the line, 
automatically regulating the injected voltage to account for changes in line 
current.

Fixed
Voltage

SmartValves are injecting and the operator can tell the system what percentage 
of nominal voltage to inject, up to the system’s maximum capacity, on a 
percentage basis.

Current
Control

SmartValves devices can automatically start or stop injecting based on the 
current flow.

Any of these control modes can be configured with a variety of pre-determined set-points.
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Typical lead times compared to conventional solutions

Sources: IEA, BNEF and Smart Wires

Modular 

SSSC

• Construction time universally 

recognized as a key issue

• APFC offer fastest construction 

time to alternatives

• Provides ability to develop 

network annually effectively in 

‘real time’ with needs  
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Example Modular SSSC deployment 

Single Stacked design example

Double Stacked design example

• Modular construction

• Installation requires simple 

concrete base

• Single/double stack possible for 

compact installation

• Almost completely recoverable 

for reuse
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Advanced Power Flow Control
Example Use Cases
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Strategic applications of APFC 
A collection of projects in progress globally 

Latin America
Multiple projects, unlocking over 1.1 GW 
capacity to support the renewable energy 
transition, reducing need for infrastructure 
in urban areas and lowering consumer 
costs.

UK & Europe
Multiple projects, unlocking over 2.3 
GW capacity to enable greater power 
flows across the grid and avoid 
curtailment of renewables. 

Australia        
Multiple projects delivered and in 
progress, unlocking over 200 MW 
capacity and improving transfer of 
electricity between states. 

North America
Multiple projects using previous and 
current generation technology to 
accelerate interconnection of 
renewables. In just one of the projects, 
over 185 MW capacity is unlocked. 
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APFC reduces curtailment of wind resources

Challenge

APFC 
Solution

Impact

• ElectraNet has one of the world’s highest penetrations of nonsynchronous generation, with 
significant quantities of wind and solar connected to the transmission system.

• Subtransmission constraints limit output of renewable resources, especially wind, and force 
dispatch of costly gas plants, resulting in increased energy costs for consumers.

• A APFC solution to reduce loading on the constrained 132 kV line and to push power to 
alternate 132 kV and 275 kV lines with spare capacity.

• The deployment can be scaled up to enable future connections of renewable energy 
resources.

• The APFC solution increases transfer capacity of the existing network by 20 MW.

• Reduced curtailment of wind renewable resources saves customers AUD millions per year in 
fuel costs, resulting in a project payback of less than 4 years.

• Expanding the deployment of power flow control technology on the same line could enable 
150 MW of incremental wind resources by transferring power to parallel network paths.

With APFC

Before APFC

109%

95%

Power flow control technology

New additional power flow

Substation

275 kV
132 kV
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APFC reduces grid congestion 

Challenge

• High grid congestion across three transmission lines in Aburrá Valley region would limit the output of 
distributed hydro in future years, in a metropolitan area where electricity demand is forecast to grow.

• EPM needed a grid upgrade option that could quickly resolve the congestion at lowest cost to 
consumers and with minimal impact on local communities.

Technology

Why APFC?

• Provided significant cost savings by avoiding the costs and possible delays of reconductoring work 
(e.g. extended line outages, congestion costs, permitting issues). 

• Delivered 12 months quicker than alternative options, providing benefits earlier. 
• Avoided negative impact on the environment and local communities in this urban area due to less 

substation work required. e-deployable and scalable`
• Can be easily scaled up or down, or relocated to another location as system need changes over time. 

Customer
collaboration

Initial pilot project in 2021
Large-scale project commissioned in 

December 2022

• EPM saw the potential of APFC to solve grid challenges several years ago and collaborated with Smart 
Wires on a pilot project in 2021, marking the first installation in Latin America.

• Several future projects planned as part of Colombia’s 2020-2034 Transmission Expansion Plan. 

• EPM evaluated several network options, including reconductoring the transmission corridor with HTLS 
conductors. 

• EPM decided to instead use APFC to push power off overloaded circuits in both normal operation (N) 
and contingency scenarios (N-1). 

• APFC installed across three 110 kV circuits, unlocking 400MW of additional capacity.  
• Initial pilot project completed in 2021, with larger-scale project commissioned in December 2022. 
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APFC Creating flexibility in MV network - closing NOPs
Between 0:00 and 7:00, High EV and district heating demand being fed from Bus A

Close NO Point and install APFC
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AFC Creating flexibility in MV network - closing NOPs
Between 9:00 and 16:00, High rooftop solar generation feeding Bus B

Close NO Point and install APFC
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Advanced Power Flow Control
High Level Summary 
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High Level Key takeaways

Lead-time of 12 – 18 months shorter than conventional alternatives

Deployed across the world (>3500 device year) to address various needs

Advanced Power Flow Control solution offers significant advantages over 
traditional solutions

Fast speed of response and greater operational flexibility

Modularity provides flexibility, phasing and better manage uncertainty1

2

3

4

5
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Advanced Power Flow Control
Best practice modelling
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APFC Modelling and Optimization

APFC key use cases are to:

• Minimize transmission line congestions and associated cost of congestions

• Provide more economic generation dispatch

• Increase power transfers between areas/zones

Best Practice to use a sensitivity-based approach with API of power flow tools to:

• Operational: In system control room network operation

• Planning: In network planning of new investments 
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Tool 1 : Operational Sensitivity
Tool Concept: Coordinated control through optimization of APFCs to minimize overloadings subject to possible contingencies and 
maximize power flow from one region to another

Optimization approach for each network contingency:

Option : Optimal Settings can be translated into effective reactance and model APFC as a series reactor/capacitor

Linear Programming Optimization Problem
• Objective Function: Minimize sum of post-contingency overloadings on transmission lines/transformers
• Decision Variables: Voltage Injection Setpoints
• Constraints: Transmission Lines Current Limits (Thermal Limits), SmartValve constraints
• Location optimization: with integer variables, optimization can be adjusted to find the optimal locations            

effectively turning into a Mixed-Integer Programming problem (MILP).
• Software solvers: Python PuLP with CBC/HiGHS solvers 
• Modelling Software: steady-state models of SV in software like PSSE/Power Factory

Terms: NIA (Network Innovation Allowance), PFC (power flow control) and WANM (wide-area network management)

Post Contingency overloadings calculation
Calculation of dI/dV sensitivity 

matrix

Formulation of a Linear Programming 
(LP) optimization problem using the 

dI/dV matrix

Identification of Optimal APFC (mSSSC) 
Setpoints (e.g. Optimal Voltage 

Injection)
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Tool Optimal APFC Placement and Sizing for Congestion Management

Plug- in Tool to the operational management software already being used.

Optimizes power flow (grid utilization) and reduce congestions, thus facilitating maintenance programming. 

The tool will decide on the:

– Optimal location (which substations[s]) 
– APFC (mSSSC) sizing (how many per substation)

Process:

Mathematical Formulation as MILP Optimization Problem

• Objective Function: Minimise congestion or cost of congestion
• Decision Variables: APFC substation locations and sizing (how many)

• Constraints: 

– Grid topology (N-1 or N-X scenarios) and system conditions
– operational limits (e.g. line thermal limitations)

– Maintenance information

Tool 2: Planning Optimal APFC Location

Inputs : Case files (e.g. .sav/.raw), 
contingency scenarios (e.g. .con) and 

maintenance schedule (if not 
incorporated in the case file)

Contingency Analysis (CA) 
and dIdV (sensitivity 

matrix) calculation: Identify 
critical contingencies and 

corresponding sensitivities

Run Mixed-Inter Linear 
Programming (MILP) 

problem using as inputs the 
dIdVs and post-contingency 

currents.

Deploy the results of the 
optimizer on the case

Run again Contingency 
Analysis with the applied 

APFC
Assess the results 
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Worked example on test case ieee39
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Worked example on test case ieee39

Critical Contingency
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Example on test case ieee39
Critical Contingency : Line Trip between buses 5-8
Limiting Facility : Overloaded Line 6-7 (122.3%)
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Example on test case ieee39
Critical Contingency : Line Trip between buses 5-8
Limiting Facility : Overloaded Line 6-7 (122.3%)



27

Example on test case ieee39
Critical Contingency : Line Trip between buses 5-8
Limiting Facility : Overloaded Line 6-7 (122.3%)
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Studies and available models

Study Applicaitons

• Steady State Studies
• Economic Analysis
• Dynamic Time Domain Studies
• EMT Studies
• Additional Studies
• Customer Defined Analysis

mSSSC Models available

• PowerFactory*
• INTEGRAL*
• Organon*
• ASPEN
• MATLAB® / Simulink®
• PSCAD / EMTDC

• PSLF
• PSS®E
• RSCAD/RTDS
• TSAT
• PowerWorld
• NEPLAN

* SSSC model readily available in the software
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Advanced Power Flow Control
Best practice Cost Benefit Analysis
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APFC Recommended CBA approach and 
differences
• Faster deployment means CBA needs to consider either:

• Earlier years of benefit to other solutions e.g. Greater Social Economic Welfare (SEW), Congestion Management

• Capital Expenditure (CAPEX) spend occurs later

• Scalability means avoidance of stranded assets: 

• Redeployment in other locations

• Phasing of solution (install only what you need now, no future proofing capacity required) 

• Redundancy (value to N-1)

• Failures are at device not deployment level e.g. converter loss is only 2.5% if 4 units in series

• Inherent cost saving in avoidance of duplication for N-1

• Saving from continued service provision

• Speed of repair or replacement is hours not months/years     

• TOTEX Cost Benefit Analysis should be used 

• Alternatives have much higher OPEX which effects CBA 
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APFC CBA – Faster and Scalability 

Conventional
Solution Start

APFC Decision for +10 Year 
Install

Conventional Decision 
for +10 Year Install

Initially invest for known 
short/medium term needs

Add or remove units as need 
changes in time with < 1 year 

advanced notice

No-regrets-decision with 
significantly lower lifetime cost

-3 Year           -1 Year   Commissioning Date                    +4          +5 +6                          +9     +10

1200

1000

800

600

400

200

0

M
va

r

APFC solution System requirementsConventional solution PST over-investment PST under-investment

APFC 
2nd Sol.

APFC
Solution Start

APFC & Conventional
Initial Installation

APFC 
2nd Sol.

Start

Years
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•            Modular Deployment         Traditional Deployment

APFC CBA – Faster and Scalability   
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YEAR

25%

25%

25%

25% Unforeseen need to 
scale the investment

CapEx before 
commissioningDeveloped in 

phases so costs 
are spread

Build the size 
needed

CapEx
OpEx
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APFC CBA – Faster and Scalability   
Modular Deployment Traditional Deployment

A B C

Year
Costs in PU

Modular Alternative

2017 0 - 0.25
2018 0 - 0.25
2019 0 - 0.25
2020 - 0.5 - 0.25
2021 - 0.01 - 0.02
2022 - 0.01 - 0.02
2023 - 0.01 - 0.02
2024 - 0.01 - 0.02
2025 - 0.51 - 0.02
2026 - 0.02 - 0.02
2027 - 0.02 - 0.27
2028 - 0.02 - 0.27
2029 - 0.02 - 0.27
2030 - 0.12 - 0.27
2031 - 0.022 - 0.04
2032 - 0.022 - 0.04

…. - 0.022 - 0.04
2059 - 0.022 - 0.04
Total -1.199 -2.134
In % 56% 100%
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Conventional
Solution Start

APFC redeployed post 
change

-3  Year        Commissioning Date      +5  Years         +10 Years

400

200

0

1200

1000

800

600

400

0

M
va

r

APFC solution
System requirements 
location 1

Conventional solution PST over-investment

APFC 
2nd Installation

APFC
Solution Start

APFC & Conventional
Initial Installation

System requirements 
location 2

Lo
ca

ti
o

n
 1

Lo
ca

ti
o

n
 2

APFC CBA – Scalability Redeployment
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APFC CBA – Scalability Redeployment   
A B C D E

Year
Values in PU

Modular 
Cost

Modular 
Benefit

Alternative
Cost

Alternative 
Benefit

2017 0 0 - 0.25 0
2018 0 0 - 0.25 0
2019 0 0 - 0.25 0
2020 - 0.5 0 - 0.25 0
2021 - 0.01 0.4 - 0.02 0.4
2022 - 0.01 0.4 - 0.02 0.4
2023 - 0.01 0.4 - 0.02 0.4
2024 - 0.01 0.4 - 0.02 0.4
2025 - 0.51 0.4 - 0.02 0.4
2026 - 0.02 1.0 - 0.02 1.0
2027 - 0.02 1.0 - 0.02 1.0
2028 - 0.02 1.0 - 0.02 1.0
2029 - 0.02 1.0 - 0.02 1.0
2030 - 0.12 0.4 - 0.02 0.4
2031 - 0.022 0.8 - 0.02 0.4
2032 - 0.022 0.8 - 0.02 0.4

…. - 0.022 0.8 - 0.02 0.4
2059 - 0.022 0.8 - 0.02 0.4
Total -1.199 12.64 -1.292 8.56
B+C 11.44 7.26

B/C Ratio 10.54 6.62
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APFC CBA – Redundancy (Security of supply)

• Planning criteria sets that N-1 must be maintained 

• Traditional: loss of one component is loss of entire PST  

• APFC (mSSSC): loss of one component is loss of 1 device 

per phase   

Modular Deployment Traditional Deployment

CapEx
OpEx

100%

O
&

M
 1

0
0

%
/yr

100%

O
&

M
 1

0
0

%
/yr
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APFC CBA – Redundancy (Security of supply)

• Planning criteria sets that N-1 must be maintained 

• Traditional: loss of one component is loss of entire PST  

• APFC (mSSSC): loss of one component is loss of 1 device 

per phase   

• Solution: add a second PST, but need only one 

additional APFC per phase

Modular Deployment Traditional Deployment

CapEx
OpEx

+20%

O
&

M
 2

0
%

/yr

100%

O
&

M
 1

0
0

%
/yr
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O
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%
/yr

+100%

O
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M
 1

0
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%
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APFC CBA – Redundancy (Security of supply)

• Planning criteria sets that N-1 must be maintained 

• Traditional: loss of one component is loss of entire PST  

• APFC (mSSSC): loss of one component is loss of 1 device 

per phase   

• Solution: add a second PST, but need only one 

additional APFC per phase

• Reduction in:

• Footprint

• Capital and operational costs 

• Losses

Modular Deployment Traditional Deployment

CapEx
OpEx

+20%

CapEx: 120%

O
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0
%
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O
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%
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O
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%
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+100%

O
&

M
 1

0
0

%
/yr

O&M: 120%/yr

CapEx: 200%

O&M: 200%/yr
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A B C

Year
Costs in PU

Modular Cost
Alternative

Cost
2017 0 - 0.5
2018 0 - 0.5
2019 0 - 0.5
2020 - 1.2 - 0.5
2021 - 0.024 - 0.04
2022 - 0.024 - 0.04
2023 - 0.024 - 0.04
2024 - 0.024 - 0.04
2025 - 0.024 - 0.04
2026 - 0.024 - 0.04
2027 - 0.024 - 0.04
2028 - 0.024 - 0.04
2029 - 0.024 - 0.04
2030 - 0.024 - 0.04
2031 - 0.024 - 0.04
2032 - 0.024 - 0.04

…. - 0.024 - 0.04
2059 - 0.024 - 0.04
Total -1.485 -2.584
In % 57% 100%

Modular Deployment Traditional Deployment
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+100%

O
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M
 1

0
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%
/yr

O&M: 120%/yr

CapEx: 200%

O&M: 200%/yr

APFC CBA – Redundancy (Security of supply)
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Advanced Power Flow Control
Control philosophy 
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Common Operational Philosophy – Staged introduction

1. Manual EMS control

Description: Entirely manual operation through set points   

2. Basic local power flow control for thermal limits at one or more 
circuit

Description: Use existing onboard controls to manage thermal 
loading on lines  

3. Local Power flow control for thermal limits linked to EMS

Description: Primary use of existing onboard controls, but with override capability using set 
points    

4. EMS/WAMPAC control of multiple circuits 

Description: Use of EMS/WAMPAC controls, to operate SmartValves either directly 
or through enablement of local controls    

• Philosophy of staged development can be:

– Progressive development of controls with 
number of units

– Confidence building with technology

– Tracking system needs e.g. new services

– Integration with other technologies e.g. DLR

• Outcome is generally level 2 or 3 on day 1

• Program of development:

– Pilot trials of EMS/WAMPAC controls usually 
selective

– Introduction of services in controlled manner

– Currently both WAMPAC and EMS with 
clients in innovation trials 

– Post trials utilized across fleet; become new 
offering for SVs   
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Local control of a single circuit

75% 19 km

70% 22 km

60% 28 km

55% 32 km



44

Local control of a single circuit

0% 19 km

105% 22 km

85% 28 km

65% 32 km
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Local control of a single circuit

• Loss of a circuit will create an overload

• Adding APFC on the overloaded line can reduce the loading

0% 19 km

100% 22 km

90% 28 km

70% 32 km

PUSH
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Local control of a single circuit

• Loss of a circuit will create an overload

• Adding APFC on the overloaded line can reduce the loading

• Control of this APFC can use a simple current control 

0% 19 km

100% 22 km

90% 28 km

70% 32 km

PUSH

Voltage Injection

Ientry

Max

Min

Imax
I Iexit

RMS Line Current (A)
IOverload
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Local control of a single circuit

• Loss of a circuit will create an overload

• Adding APFC on the overloaded line can reduce the loading

• Control of this APFC can use a simple current control 

• Setting Ientry below maximum line current and with a Imax at the main line current will 
regulate current to below line rating 

• Adjusting setting of Ientry and Kdroop will avoid pushing too much power to adjacent circuits

0% 19 km

100% 22 km

90% 28 km

70% 32 km

PUSH

Voltage Injection

Ientry

Max

Min

Imax
I Iexit

RMS Line Current (A)
IOverload
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Local control of a single circuit

• Loss of a circuit will create an overload

• Adding APFC on the overloaded line can reduce the loading

• Control of this APFC can use a simple current control 

• Setting Ientry below maximum line current and with a Imax at the main line current will 
regulate current to below line rating 

• Adjusting setting of Ientry and Kdroop will avoid pushing too much power to adjacent circuits

0% 19 km

100% 22 km

90% 28 km

70% 32 km

PUSH

Voltage Injection

Ientry

Max

Min

Imax
I Iexit

RMS Line Current (A)
IOverload

Service Provided:

Circuit Thermal Loading Management
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Local control of multiple circuits

• With higher loading loss of a circuit will still create an overload

85% 19 km

80% 22 km

70% 28 km

65% 32 km
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Local control of multiple circuits

0% 19 km

110% 22 km

100% 28 km

75% 32 km

• With higher loading loss of a circuit will still create an overload

• Loss of a circuit will create an overload



51

Local control of multiple circuits

0% 19 km

100% 22 km

105% 28 km

80% 32 km

PUSH

• With higher loading loss of a circuit will still create an overload

• Loss of a circuit will create an overload

• Adding a SmartValve on the overloaded line can reduce the loading
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Local control of multiple circuits

• With higher loading loss of a circuit will still create an overload

• Loss of a circuit will create an overload

• Adding APFC on the overloaded line can reduce the loading

• However, the problem is transferred to adjacent circuit

0% 19 km

100% 22 km

105% 28 km

80% 32 km

PUSH
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Local control of multiple circuits

• With higher loading loss of a circuit will still create an overload

• Loss of a circuit will create an overload

• Adding APFC on the overloaded line can reduce the loading

• However, the problem is transferred to adjacent circuit

• Adding a second APFC on next overloaded line can solve this

0% 19 km

100% 22 km

28 km

90% 32 km

PUSH

PUSH100%
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Local control of multiple circuits

• With higher loading loss of a circuit will still create an overload

• Loss of a circuit will create an overload

• Adding APFC on the overloaded line can reduce the loading

• However, the problem is transferred to adjacent circuit

• Adding a second APFC on next overloaded line can solve this

• The same controller on both circuits will regulate both lines

0% 19 km

100% 22 km

28 km

90% 32 km

PUSH

PUSH100%

Voltage Injection

Ientry

Max

Min

Imax
I Iexit

RMS Line Current (A)
IOverload
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Local control of multiple circuits

0% 19 km

100% 22 km

28 km

90% 32 km

PUSH

PUSH100%

Voltage Injection

Ientry

Max

Min

Imax
I Iexit

RMS Line Current (A)
IOverload

• Fitting to all circuits in a region will provide self regulation in that region

• This will optimize all available network capacity across a region 

• As a result, remaining overloads will be at the lowest level manageable 
with key circuits protected
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Local control of multiple circuits

0% 19 km

100% 22 km

28 km

90% 32 km

PUSH

PUSH100%

Voltage Injection

Ientry

Max

Min

Imax
I Iexit

RMS Line Current (A)
IOverload

Service Provided:

Circuit Thermal Loading Management

Regional Thermal Loading Management

• Fitting to all circuits in a region will provide self regulation in that region

• This will optimize all available network capacity across a region 

• As a result, remaining overloads will be at the lowest level manageable 
with key circuits protected
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Local control of multiple circuits with EMS link

• Energy Manage System (EMS) link allows for manual set point 
control operation

• Set points move the APFC to a predefined point of operation 
as fast as the transition can be made

• Predefined contingency responses can be set into the control 
philosophy 

• Less Probable Event Management: Enables response to less 
probable contingencies

• Maintenance Outages: Abnormal running arrangements i.e. 
maintenance outages can be controlled

• Voltage Regulation: Changing to voltage mode control a direct 
set point can provide voltage management 

Service Provided:

Circuit Thermal Loading Management

Regional Thermal Loading Management

Less Probable Event Management 

Maintenance Outages 

Voltage Regulation 
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EMS/WAMPAC of multiple circuits 
Direct triggered control

• EMS algorithms or WAMPAC systems can use APFC set point control 

• For this APFC is centrally controlled using EMS integrated system response 

• Transient Stability Management: Stability margin through APFC adjustment 
of short circuit ratio 

• Power Oscillation Damping: Speed of communication can be a limitation 

Onboard control (EMS/WAMPAC enabled)

• Transient Stability Management: Stability margin through APFC adjustment 
of short circuit ratio 

• Power Oscillation Damping: new feature

• APFC has a platform for development 

• Further onboard application development potential

• Allows for faster speed of response 

• EMS/WAMPAC sends only a trigger to enables mode

• Pre-emptive enabling at time of risk is optimal

  

Transient Stability Management   

Power Oscillation Damping   

Service Provided:

Circuit Thermal Loading Management

Regional Thermal Loading Management

Less Probable Event Management 

Maintenance Outages 

Voltage Regulation 
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Advanced Power Flow Control
Deeper Dive Summary 
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Key Technical takeaways

APFC speed, efficiency and flexibility requires new aspects to be included 
and considered in Cost Benefit Analysis 

APFC modelling has both simple and advanced screening tools/models to 
cover all applications   

APFC can simultaneously provide both local and regional control offering 
advantages in network self healing 

APFC technical assurance has been proven by many operators and necessary 
supporting information available

Advanced Power Flow Control (APFC) offer unique control features and 
dynamic control1

2

3

4

5
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Any Questions? 
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END
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