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THE TECHNOLOGY BRINGING
SOLAR POWER TO THE MASSES

Electrical engineers in China are helping reshape industiial standards FOR SOLAR POWER, SPEEDING

PROGRESS TOWARD A SUSTAINABLE FUTURE.

Solar power will become one of ol 3 0% syster, which s

the warld’s most important

essentialfor fault detection.

in comin

technelogies that send data
signals down the lines that also
carry powes, Wisanwdie, PV

‘camversion and esrmmunicatiens.
TR encodes ifermation
e thepuldpattscs that

decades. But unlke traditional
powes, which comes from

snurces, photavoltaic panels

ard maximizing the e
elatively few centralized af components.
Currently D5 componerts

stepup the output of PY panels
into gt

to change
=4 vnlngs eluding the

In 2020, He and his team

Fght From the starl

(V) gra often scattered h other using a dif
when pedtalkative @ i

i protocals, power conmertar (TPC) caniasing apples hat have

small-scale sofar farms. (PLE) technalogy, ik uck on after

This orovides power in
& pattern known as distributed
soler (DS) — an anangement
that presents techaical
challenges compared to
conventional power supply,
leading t @ fuctuating supply
and potential satety Issues.
Kiangping He. » professor of
power electrencs engineering
at Zhejiang University in
Hangzho, leads a team that
aims to salve these problems.
Gver the past 15 years the
resaarehers have developed 3
shew of technologies designed
tomake DS electricity safely
and efiiciently available st
the flck of a switch, Their
wark has fed 1 several
spinoft companies.

SMART ORCHESTRATION
Dol ww
way from maturity,
Bt b tking theemd ot m
comparatively sarly stage.”
he says, thay aim 1o make
breskthroughs that will guickly
mave the field forward, For their
contributions, in 2017 his team
recaived one of China's highest
honours for research, the State
Naturai Science Award

Toke

the different companents

AgsErbier ety 1ot vaspERsILY far entent

harvesting. lesth

iable, and mare.

engineered 1o grow with labels
already on them. By eliminating
the need for a separate
eammunication channel, he
explaing, TPC will improve
efficiency, reliabéity and salety,
and veduce the cost of DS
systems. Most importantly, it
will enable the regulation of
the charging and discharging
of batteries within the systems

durable.” e says.

L was part of He's team that
made dramatc improvements
to inverters. These e the key
modules. in DS systerns that
<convert the low voliage D
‘output of PV panels to the high
voltage AC current found in
‘grids. He's team was one of
the first in the world to work
o high step-up conversion

I L

alawes
10 2 paper that has been highly  us taprovide a 10-year warrenty.
cited, thay cutlined 2 topalogy  althaugh we expect tham to last
— the way inwhich different P\ fow 25 yesrs.” says Yang.

units, enargy storage systems Since TPC's invention four
and thegrd ae comnected — yaars ago,Hoynias has started
for
boost and BC to AC conversion
electionically. The topology
s ehminated eakage’, which
is for

optimizethe outpL of PV arrays.
M lectrclty more
akinto ged electicity willalso

FRUITFUL FIELD.
Fundreds of scadeic papers
an TRC have besnpubiished.
In August 2024, the Institute
of Electrical and Electronics
Engineses (IEEE) dedicated =
special kssue of the JEE Joumgl
of Emerging ond Seiected Tapics.
Power Electronics to the
subijact, with contributions from
resaarchers n the US, Eurcpe.
and China

ACHIEVING

A HIGH VOLTAGE
BOOST ANDR
CONVERSION
ELECTRONICALLY
WAS THOUGHT
TO BE
IMPOSSIBLE

Firstly n 2011 they dessgned
2 nowel slectronic DC 1o BT

o, betmeen PV generation and
on-site batteries. That is wiy
8MSer anather company started
by = Zheflang alumous that
spechlizes Inznergy storage,
isalsa incorparating TPC
s produrts.

He makes it iear where
e wants the technalogy to

“Traditionally,
converting DC ta AC wauld
equice arge, bulky analogus
transiormers, and there would
be an extra step to increase
the voltage" explains He. By
electionically combining both
DE to AC conversion and
sngle
phase, the team's inverter
foss.
while increasing safety’.

o
whea the industry s mature

seablsned TPC il be ara i
them” he says.m

Wahua Ll
PHD under He, and is now the
Zhefiang University College

of Electrical Engineering's

vice dean. In describing the
cotlege's missian, he underlines
how its interests align with

converter 3

REFERENCES
company 1. He X, ecal, Kot Comman 1113

By ekeminating
the need o string PV panels
tagether in series to achiove
igh woltages, this cutting-edga

Hoymites, alsa based in 2475 (20201

Hangzhou, which was founded W & e, . EEE Trans bt

by B0 Yang, an alumnus of
hejiang University and He's

safety. It

including
the need for affardable,
renewabla energy,

“Thaway toansure $1atDS

when connectz in paraliel
instead of series, the outputof
2 solar armay is nat limited by its

Sicton, 21 (3,752 2012
former PhD student. 20

With much of its sales in
the LS and Europa, Hoymiles s
today the world's second-tangest

s simpiy to
mak i safer. cheaper, more

hoymiles

2 year the team

compact

systams, e cam
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