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Balance of system:
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Balance of system:
grid tie (traditional) vs. micro inverters vs. DC optimizers
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Balance of system:
micro inverter

40 MW goal



Balance of system:
micro inverter

40 MW goal, currently 39.75



Balance of system:
micro inverter

NJ total installed PV capacity surpassed 1GW 
in February 2013

Text

http://www.nj.gov/bpu/pdf/announcements/2013/20130319.pdf

As of 2018: 3.2GW
http://www.njcleanenergy.com/renewable-energy/project-activity-reports/project-activity-reports

http://www.nj.gov/bpu/pdf/announcements/2013/20130319.pdf


The LG ESS 
The Evolution of Home Energy Storage

The LG Electronics ESS is a state-of-the-art home energy management system designed for homeowners ready to take control of 

their home energy usage. The LG ESS is offered in both an AC-coupled and DC-coupled configuration. The 7.6kW DC-coupled solution 
with an integrated high efficiency PV inverter is well suited for new solar PV + storage installations. The 5kW AC-coupled solution is 
ideal for customers looking to install an ESS in a home with an existing solar system.   

The 7.6kW DC-coupled product offers unparalleled solar + storage performance, allowing homeowners to seamlessly store excess 
solar energy to power their home both day and night. The 5kW AC-coupled product can be easily added to an existing solar system, 
offering a reliable and cost-effective way to manage Time of Use (TOU) rates and provide backup power.  
Product features include quick and easy installation, a compact and elegant design, and an integrated smart energy management 
system (EMS). The EMS enables customers to control their electric bill through self-consumption of solar and TOU rate smart 
scheduling, and includes an off-grid mode to protect the customer’s home in the event of a power outage. 

The LG ESS is provided as an integrated energy storage system, complete with PCS, ATS and Energy Meter. In the case of a DC-
coupled system, RSD will also be included. For either the AC or DC-coupled system, a second battery pack is optional.

The LG ESS is offered as both an AC-coupled solution and a DC-coupled solution. The 7.6kW DC-coupled product offers unparalleled 
solar + storage performance, allowing homeowners to seamlessly store excess solar energy to power their home both day and night. 
The 5kW AC-coupled product can be easily added to an existing solar system, offering a reliable and cost-effective way to manage 
Time of Use (TOU) rates and provide backup power.

Features at a glance 

Easy Two-Person Installation High Efficiency PCS
All required components included for complete 
install ; Painless commissioning via Auto Self-Check

Achieving 97.5% CEC Efficiency ;
Multi-String & MPPTs for multi-angled roof

Extremely Reliable Battery and Scalable Smart Energy Management and 
Remote System MonitoringUp to 19.6kWh for longer back-up time ;   

Compatible with LG Chem RESU 10H Emergency Back-up ; 24-7 energy monitoring

One-stop service & 10-Year Warranty
ESS can be paired with LG PV modules for a 
single provider for all warranty issues

Contact

Jan Dominguez | ESS Sales Engineer

LG Electronics USA Inc.
910 Sylvan Avenue, Englewood Cliffs, NJ 07632
O : (201).408.9065 | M : (310).626.3427 | jan.dominguez@lge.com

Specification 

97.5%

10

DC 7.6kW

Main Panel

Main Panel

Protected 
Sub-Panel 

Protected 
Sub-Panel 

RS 485 communication

RS 485 communication

Auto-TX 

Switch Box

Fireman
switch

Main Load

Protected 
Load

Protected 
Load

Energy Meter

Energy Meter

Split phase

240V

3-String

RSD Box

AC Power DC Power Communication

AC Power DC Power Communication
AC 5kW

Installation 
By mobile app.

Existing Solar system Or LG AC Module

Installation 
By mobile app.

Auto-TX 

Switch Box

Fireman
switch

Main Load
Split phase

240V

LG ESS PCS Primary Battery Auto-Transfer Switch Energy Meter Rapid 
Shutdown Box 

for NEC 2014

Secondary Battery

PV inverter



The LG ESS 
The Evolution of Home Energy Storage

The LG Electronics ESS is a state-of-the-art home energy management system designed for homeowners ready to take control of 

their home energy usage. The LG ESS is offered in both an AC-coupled and DC-coupled configuration. The 7.6kW DC-coupled solution 
with an integrated high efficiency PV inverter is well suited for new solar PV + storage installations. The 5kW AC-coupled solution is 
ideal for customers looking to install an ESS in a home with an existing solar system.   

The 7.6kW DC-coupled product offers unparalleled solar + storage performance, allowing homeowners to seamlessly store excess 
solar energy to power their home both day and night. The 5kW AC-coupled product can be easily added to an existing solar system, 
offering a reliable and cost-effective way to manage Time of Use (TOU) rates and provide backup power.  
Product features include quick and easy installation, a compact and elegant design, and an integrated smart energy management 
system (EMS). The EMS enables customers to control their electric bill through self-consumption of solar and TOU rate smart 
scheduling, and includes an off-grid mode to protect the customer’s home in the event of a power outage. 

The LG ESS is provided as an integrated energy storage system, complete with PCS, ATS and Energy Meter. In the case of a DC-
coupled system, RSD will also be included. For either the AC or DC-coupled system, a second battery pack is optional.

The LG ESS is offered as both an AC-coupled solution and a DC-coupled solution. The 7.6kW DC-coupled product offers unparalleled 
solar + storage performance, allowing homeowners to seamlessly store excess solar energy to power their home both day and night. 
The 5kW AC-coupled product can be easily added to an existing solar system, offering a reliable and cost-effective way to manage 
Time of Use (TOU) rates and provide backup power.

Features at a glance 

Easy Two-Person Installation High Efficiency PCS
All required components included for complete 
install ; Painless commissioning via Auto Self-Check

Achieving 97.5% CEC Efficiency ;
Multi-String & MPPTs for multi-angled roof

Extremely Reliable Battery and Scalable Smart Energy Management and 
Remote System MonitoringUp to 19.6kWh for longer back-up time ;   

Compatible with LG Chem RESU 10H Emergency Back-up ; 24-7 energy monitoring

One-stop service & 10-Year Warranty
ESS can be paired with LG PV modules for a 
single provider for all warranty issues

Contact

Jan Dominguez | ESS Sales Engineer

LG Electronics USA Inc.
910 Sylvan Avenue, Englewood Cliffs, NJ 07632
O : (201).408.9065 | M : (310).626.3427 | jan.dominguez@lge.com

Specification 

97.5%

10

DC 7.6kW

Main Panel

Main Panel

Protected 
Sub-Panel 

Protected 
Sub-Panel 

RS 485 communication

RS 485 communication

Auto-TX 

Switch Box

Fireman
switch

Main Load

Protected 
Load

Protected 
Load

Energy Meter

Energy Meter

Split phase

240V

3-String

RSD Box

AC Power DC Power Communication

AC Power DC Power Communication
AC 5kW

Installation 
By mobile app.

Existing Solar system Or LG AC Module

Installation 
By mobile app.

Auto-TX 

Switch Box

Fireman
switch

Main Load
Split phase

240V

LG ESS PCS Primary Battery Auto-Transfer Switch Energy Meter Rapid 
Shutdown Box 

for NEC 2014

Secondary Battery

PV inverter



~$1000/kWh stored
electricity

Stores about 
~$2 worth of 

peak
electricity



Related to solar, especially batteries:
• “DR” - Demand Response
• Demand Charges (typically commercial customers)
• Time of Use electricity rates
• Tiered Electricity Rates
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Tracking

dual axis - mixed
“Riverhouse” BPC
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east and west sides
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Challenge:

Tracking systems 1) require space between arrays and 2) 
introduce mechanical parts that require energy and 
maintenance. 

Cost of tracking system must compete with cost of simply 
adding more fixed panels.

Ways to simplify mechanics or minimize number of 
actuators are interesting.

QBotix RIP 2015
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Source: DOE NREL



Source: DOE NREL

2017



Concentrating

mirrors

Energy Innovations 

 RIP 2015



Concentrating
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Concentrating

spherical
lenses



Challenge:

Concentrating systems also require tracking systems, so 
same issues (space between arrays and mechanical 
parts) apply. Concentrated sunlight can reach very high 
temperatures and could focus on surrounding structures if 
tracking system fails. 

Rawlemon 

 RIP 2017?



Concentrating
Fresnel Lens

Ford CMAX Solar Energi “Concept”



Concentrating
Fresnel Lens



Concentrating
(sort of...)

Solyndra 
Solyndra RIP 2011



Yingli bifacial panelsSolarPro Magazine



Source: DOE NREL

20172012



Source: DOE NREL

2017
“Quantum dots (QD) are very small 
semiconductor particles, only several 
nanometres in size, so small that their 
optical and electronic properties differ 
from those of larger particles… The 
tunable absorption spectrum and high 
extinction coefficients of quantum dots 
make them attractive for light harvesting 
technologies such as photovoltaics” - 
Wikipedia

“A perovskite solar cell is a type of solar cell which 
includes a perovskite structured compound…
Perovskite materials such as methylammonium lead 
halides are cheap to produce and simple to 
manufacture….Solar cell efficiencies of devices 
using these materials have increased from 3.8% in 
2009 to 22.1% in early 2016, making this the 
fastest-advancing solar technology to date… One 
big challenge for PSCs is the aspect of short-term 
and long-term stability.” — Wikipedia

“The DSSC has a number of attractive features; it is 
simple to make using conventional roll-printing 
techniques, is semi-flexible and semi-transparent 
which offers a variety of uses not applicable to glass-
based systems, and most of the materials used are 
low-cost… it has proven difficult to eliminate a 
number of expensive materials…and the liquid 
electrolyte presents a serious challenge… its price/
performance ratio should be good enough to allow 
them to… [achieve] grid parity. Commercial 
applications… were held up due to chemical stability 
problems.” — Wikipedia



Source: DOE NREL

2017

“A perovskite solar cell is a type of solar cell which 
includes a perovskite structured compound…
Perovskite materials such as methylammonium lead 
halides are cheap to produce and simple to 
manufacture….Solar cell efficiencies of devices 
using these materials have increased from 3.8% in 
2009 to 22.1% in early 2016, making this the 
fastest-advancing solar technology to date… One 
big challenge for PSCs is the aspect of short-term 
and long-term stability.” — Wikipedia

https://www.youtube.com/watch?v=oQ2bz6jlbz0

https://www.youtube.com/watch?v=oQ2bz6jlbz0
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Solar lighting 
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Solar lighting 



Solar lighting 



Solar lighting: Teardrop park heliostats
Carpenter Norris Consulting Inc. 
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Solar thermal 
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Solar thermal 
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Kardashev scale, Dyson swarms (or rings or spheres)

Nikolai Kardashev

Freeman Dyson
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https://creationexotheology.files.wordpress.com/2017/01/wp-1484580548367.jpg

“Tabby’s Star” KIC 8462852

Probably *not* a Dyson Sphere… :(



Space-based solar power
Needs $100/kg launch costs
Presently: $10,000/kg



Space-based solar power
Needs $100/kg launch costs
Presently: $10,000/kg

Space-based solar power
Needs $100/kg launch costs

$2200/kg

2018 estimate



From “Do the Math”

I sense that people have a tendency to think space is easy… Once in space, failures 
cannot be serviced. The usual mitigation strategy is redundancy, adding weight and 
cost. A space-based solar power system might sound very cool and futuristic, and it may 
seem at first blush an obvious answer to intermittency, but this comes at a big cost. 
Among the possibly unanticipated challenges:

• The gain over the a good location on the ground is only a factor of 3 
(2.4× in summer, 4.2× in winter at 35° latitude).

• It’s almost as hard to get energy back to the ground as it is to get the equipment into 
space in the first place.

• The microwave link faces problems with transmission through the atmosphere, and 
also flirts with roasting ducks on the wing.

• Diffraction of the downlink beam, together with energy density limits, means that very 
large areas of the ground still need to be dedicated to energy collection.

- See more at: http://physics.ucsd.edu/do-the-math/2012/03/space-based-solar-power/
#sthash.k4Wv6o77.dpuf

http://physics.ucsd.edu/do-the-math/2012/03/space-based-solar-power/#sthash.k4Wv6o77.dpuf
http://physics.ucsd.edu/do-the-math/2012/03/space-based-solar-power/#sthash.k4Wv6o77.dpuf
http://physics.ucsd.edu/do-the-math/2012/03/space-based-solar-power/#sthash.k4Wv6o77.dpuf

