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Voltage drops along the LV feeder

Statutory Voltage Range: 216 — 253V

Voltage profile
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but by 2025 solar connectlng to the LV network can increase volts
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Voltage rise is one of the many constraints forecast to
impact our LV network
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What are our options?

Innovative approaches
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Transformer
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On Load Tap Changer (OLTC) Distribution Transformer

Roll-out of a technology proven during a previous innovation project
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LV ACT (1/2): Hybrid Intelligent Transformer

NIA project exploring:

* Use of hybrid intelligent transformer (HIT) for voltage
control, phase balancing, harmonic reduction.

« Concept of smart transformer to control active power
around a low voltage network loop.

Benefits:

« Remove both voltage and thermal constraints.

* Finer voltage control.

« Voltage control on phases independently.

 Reduce harmonics.

Solution Deployment | Solves Voltage Solves Thermal Phase Balancing
Cost Constraints Cable Constraints
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LV ACT (2/2): LV power sharing using HIT and Smart Link Box

Exploring power sharing concept to remove thermal cable constraints >>>> Avoid conventional
reinforcement

Benefit from other smart transformer capabilities (voltage management, harmonic reduction, phase
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Phase Switch System

* PSS enables dynamic

reconfiguration of phases along LV How does it work?
feeder to reduce phase imbalance.

HV ! LV Substation — — — — — —
Load Monits Fast 3 phase switch (sensin I P
oad Monitoring P ¢ a9 Position C

-:; ) » L1 reduced loading (less LCT connected
}C PR — Server — Q > 9( )

+ L2 no change
one fixed phase.
| N DD (B <@\ DB <@\ D (D
«  Builds on an existing prototype |

« It dynamically shifts load among the
three phases, rather than
permanently assigning customers to

I « L3 increase loading (additional LCT)

(from a prior NIA projectyand | K& |<& | | | _* . =0
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readiness, with lab and field trials, :-><
design improvements, and | bss
deployment planning tools. Pasiton C
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OBELISC - Three phase connections balancing phases

OBELISC is o ~ | Customer side
developing a new Serwce Cabinet . includes:
3 phase cabinet m;talled :)pdboundary I - Existing single
i ’ edge, outside
which allows for J phase supply to

/ home

greater phase

balancing * Any low carbon
technologies (EV,

DNO side: / 1 & heat pump etc.)
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Comparison of approaches — where
should they be used

TRL Deployment Solves Voltage

Cost Constraint

Solves Thermal
Cable Constraint

Phase Balancing

Conventional Hiah Medium/
Reinforcement 9 High
On Load Tap Changing High Medium

Transformer

Hybrid Intelligent Medium Medium

Transformer

LV ACT Low Medium
Phase Switch System Medium Medium
OBELISC Low Low
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What is the result?

2025 2026 2027 2028
On Load Tap Changing SmaIIIScaIe BAU roll-out
Transformer Trial
Hybrid Intelligent Reviewing Potential small
Transformer Technology scale trial
LV ACT Prototype built  Further technology development
Phase Switch System System Development PNDC & field
testing
OBELISC Stakeholder 5y ion Stage T TOOWPES  \otwork Trial
engagement Built
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To learn more about these projects head to our website!

NGED Innovation OBELISC m LV ACT

cos®e? $e0330ady o0 $U00L0S, We welcome feedback and questions at our
@ © 3o eesls 3 °32seed o3 stand or in the Q&A

https://commercial.nationalgrid.co.uk/innovation
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