OWIRES

REIMAGINE THE GRID

SMART(

Advanced
Power Flow
Control

Frank Kreikebaum | co-CTO | Smart Wiuf'es,.'




The new era of power flow control (PFC)

- - 5 BTN
Fixed/slow PFC First gen of dynamic PFC Advanced PFC
Series Reactors, Series Capacitors, PSTs UPFC, CSC Modular SSSC
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The rise in uptake of advanced power flow control (APFC)

3-5 GW of capacity unlocked

$1.6 Bn

customer savings

1.9 GVAr

commissioned or in delivery phase

>31200 device-years of operation

® = SmartValve™ deployment
Red = Oct 2023
= Oct 2019 N
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Unlocking capacity quicker than alternative options in the
U.K.

2020 - 2021 2022 - 2023
| ‘
¥ (-]
LI BN RN '3 network need is AL ! \
Harker — Fourstones confirmed in 2021 fces moved from Harker - Fourstones
\, ]

Harker — Stella West Harker — Stella West

higher NPV than alternate
solutions

lead-time extra capacity unlocked
on the existing network
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The case for rapid deployment of GETs

Metals Intensity Varies by Power Line Location
Underground and submarine cables use more metal than overhead wires
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reinforced

Sources: IEA, BNEF and Smart Wires

Distribution line

High voltage line
Extra-high voltage line
HVDC line

Phase-shifting transformer
Reconductor line (20 km)
Reconductor line (40 km)
Reconductor line (60 km)

Reconductor line (80 km)

Typical deployment times for T&D investments

S

3 6 9 12 Years
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U.S. federal regulatory and funding support for APFC

Order 2023

Grid Deployment Office

FACT SHEET

GRID RESILIENCE AND INNOVATION PARTNERSHIPS PROGRAM

Generator and Transmission Study Process

elctrcty when and where they need .

ENHANCING THE CLEAN ENERGY TRANSITION
BY ENHANCING GRID STABILITY

PROJECT DETAILS

Mandate that utilities consider

Alternative Transmission

N H GRID RESILIENCE AND INNOVATION PARTNERSHIPS PROGRAM
Technologies during the study
e e
process INCREASING TRANSMISSION CAPACITY TO
EXPAND RENEWABLE ENERGY INTEGRATION A
control APFC speci i M-S55C ing progr:
‘SmartValve technology and system impacts of APFC integration. nterprises, either directly through
\ Anticpated Outcomes and Benefits [ leiaRon
s performing work will be paid
1 the prevailing wage.

> Grid Resilience and Innovation
Partnerships Program

Alternative Transmission Technologies: T

New York. Due to VELCD's co-op style financial structure, the

willdirectly lead to lower costs for consumers. These benefits October 2023 Foc shetinformtions basedonproject
indude:

° static SynChronOUS compensators o Synchronous condensers

(StatCom)  voltage source converters
e static VAR compensators (SVC)

* advanced conductors
* advanced power flow control « tower lifting e
devices (APFC) g S
*  transmission switching /
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Addressing barriers to inclusion of APFC in planning and
operations

* Collaborated with planning software

vendors and utilities to co-develop Models readily available on request for:
modular SSSC models for PowerFactory,
INTEGRAL and Organon PowerFactory ° PSLF
INTEGRAL PSS®E

* Developed user-defined models for other Organon RSCAD/RTDS
planning platforms ASPEN TSAT

«  Actively working with other vendors to MATLAB®/Simulink® PowerWorld
make modular SSSC models natively PSCAD™/EMTDC NEPLAN

available in additional platforms.

If you would like to request models for any
platform, reach out at info@smartwires.com
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We’ve been here before...

ESIG expanded from wind integration to
integrating energy systems.

Overcoming barriers to inclusion of GETs in
network planning and operations is no more
technically challenging than previous work.

The ESIG GETs User Group positions ESIG to lead
the resolution of technical issues in order to

accelerate the adoption of GETs and meet energy
transition schedules.
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