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All-Scenario Smart PV + BESS Solution
Better LCOE and LCOS, grid forming, active safety

Green business power
Smart PV+storage 

generator
Green home power Smart microgridSmart String ESS

Utility-scale 
plant

Large-scale 
energy storage 

plant

Commercial and 
industrial (C&I) 

rooftop

Residential 
rooftop

Mine, island,
etc. areas 
without
electricity

HUAWEI provide all scenario PV + BESS solution

HUAWEI provides all scenarios

PV + BESS solution
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Source: Wood Mackenzie

C&I PV CAGR in 2022

C&I PV Global 

enterprise customers 

in 2022

C&I PV Carbon 

emissions reduction in 

2022

Huawei's Solar Inverter Business Has Ranked No.1 in 

Market Share for Eight Consecutive Years

56%

100,000+

29 million tons

**

* Data source: Wood Mackenzie **Data source: Estimated based on Huawei shipment data
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Optimizer

Inverter

Management

Smart Module Controller

ESS

FusionSolar Web&App

Charger

Loads

SmartGuard-63A-S0/
EMMA-A02

SUN2000-2-6KTL-L1/
SUN2000-8K-LC0/

SUN2000-3-10KTL-M1/
SUN2000-12-25K-MB0

LUNA2000-5/10/15-S0
LUNA2000-7/14/21-S1 SCharger-7KS/22KT-S0

New

New

New

New

FusionSolar Residential Solution 4.0：1+4+X

Shine on 
Energy-using Prospect

Shine on 
Full Journey Convenience

Shine on 
Active Safety

Residential On-grid PV+ESS Solution Overview



SUN2000-12/15/20/25K-MB0
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Triple reliability to ensure a 25-year service life 

with an annual failure rate <0.5%



New Residential Battery 

Storage Solution

LUNA2000-7/14/21-S1
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Huawei Smart String ESS 

LUNA2000-7/14/21-S1

• Higher throughput

• Longer lifespan

• Wider operating temperature range

• Rigorous safety protection

Module+ architecture, leading in all aspects

Higher 

Longer 

Wider 

Safer
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Simplistic and borderless design, 

easy to blend into surroundings
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Define the Flagship Residential 

Energy Storage System
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Industry's 1st

IP66 residential ESS
Industry's only

water immersion protection 

residential ESS

40cm 72h
Ingress 

Protection 

Rating

LUNA S1 Vendor B Vendor P Vendor S

IP66 IP55 IP55 IP55

The LUNA S1 is a non-professional waterproof device, pls. keep it away from water sources during daily use.

Easily cope with rain and water splashes. Safe in case of waterlogging, ice, and 

snow coverage
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5-layer enhanced safety, safeguarding every family, every day

Cell-level protection Electrical protection Structural protection Active protection Emergency protection

• LFP cells from top suppliers

• Subjected to rigorous tests, such 

as cycle tests (up to 1/8 of cycle 

life) and puncture tests

• Multiple protection measures, 

such as overcharge, 

overvoltage, overcurrent, and 

over temperature

• External short circuit protection

• Industry's 1st IP66 protection, 

industry’s 1st 40 cm water 

immersion protection

• High-strength chassis, 5T heavy 

pressure resistance, 20% 

hydrogen explosion test

• Real-time cell-level temperature

and voltage detection

• Intelligent ports detection

• SOH calibration for full-lifecycle 

health protection

• Industry-only emergency fire 

suppression module

• World-leading active pressure 

release technology

Passed safety certification tests, such as VDE 2510-50, IEC 62169, ISO 13849, IEC 63056, IEC 62040-1, IEC 62477 and UN 38.3.



Innovative Architecture, 

More Usable Energy
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DC coupled and connected in parallel. 

Each battery pack has a built-in optimizer

• Pack-level independent optimization and management

• Each battery pack only needs 8pcs of cells to independently achieve the 

system operating voltage 350V~980V

Module+

Inverter

Module/Optimizer

Backup 

box/Switchboard

Power Module (Max 10.5kW)

350-980Vdc

350-980Vdc

350-980Vdc

Battery Module

350-980Vdc

Battery 16-28.7Vdc Optimizer

+

BMS

350-980Vdc

350-980Vdc

350-980Vdc

Battery 16-28.7Vdc Optimizer

+ BMS

Battery
16-28.7Vdc Optimizer

+ BMS

Battery 16-28.7Vdc Optimizer

+

BMS

Battery 16-28.7Vdc Optimizer

+ BMS

Battery
16-28.7Vdc Optimizer

+ BMS

Power Module (Max 10.5kW)

Battery Module

Battery Module

Battery ModuleBattery Module

Battery Module

Module+ architecture, built-in energy optimizer, pack-

level independent optimization
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The PV & ESS solution is upgraded to cover more scenarios



Ultimate Experience 

for Installers &Users

26 Residential Smart PV Solution



Time-saving: No communications cable or power cable

Between power packs and battery packs

Between battery packs

Labor-saving: Convenient docking
3-layer orientation design for easy docking

① Enclosure orientation 

(Slope design)

② Nesting orientation 

(metal material to protect 

terminals)

(

③ Ports orientation

floating design for easy alignment)

Free from worry: Intelligent ports detection

Sensor inside, identifies faults through temperature detection 

intelligently

27 Residential Smart PV Solution

Sensor 

inside

Cable-free connection, saving installation time by 50%+



New Smart Management 

System Assistant

EMMA A-02
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EMMA is a device that manages 

energy 

in a home with a PV system. 
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EMMA
All in one device

Integrates the Smart Dongle, electric meter, and 

home energy management system

+ +
Third party EMS 

System

SmartDongle, Power Meter, EMS 

for load control

What can EMMA be compared to?
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New

EMMA-A02

EMMA
Energy Management 

Assistant

Intelligent PV + ESS Synergy

Accurate prediction of power generation 

and power consumption

Power limitation at the grid-

connected point Peak-valley price Smart home mode

Heat Panel Water Pump Washing Machine Charger Water Heater Air Conditioner

Reserve ESS for excess DC

Pre-charge ESS at early 

morning valley price

Change EV charger / heat 

pump schedule

SG-ready heat pump 

intelligent control

Unified management for PV, ESS, charger, 

and appliances

More appliances controlled

via smart circuit breakers or

sockets

Integrates the Smart Dongle, electric meter, and 

home energy management.

Intelligent Synergy, Revenue 

Increased by EMMA
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EMMA: Interface
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Single-Phase

Product Overview

Components:

Inverter (supports up to three devices):

• SUN2000-8K-LC0 

• SUN2000-10K-LC0 

• SUN2000-(2KTL-6KTL)-L1

Energy storage system (ESS) 

• LUNA2000-(5-30)-S0

• LUNA2000-7/14/21-S1 (in near future)

EMMA

• EMMA-A01:Only PV and ESS features are supported

• EMMA-A02: Features of PV, ESSs, smart chargers, and 

smart loads are supported.

Smart PV Optimizer

• SUN2000-450W-P

• SUN2000-450W-P2 

• SUN2000-600W-P

Smart Charger

Smart Appliance Networking - More details on a separate 

slide

PV+ESS Scenario + EMMA Networking
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Three-Phase

Product Overview
Components:

Inverter (supports up to three devices):

• SUN2000-(12KTL-25KTL)-MB0

• SUN2000-(3KTL-12KTL)-M1

• SUN2000-(8KTL-20KTL)-M2

• SUN2000-(12KL-25KL)-M5

Energy storage system (ESS) 

• LUNA2000-(5-30)-S0

• LUNA2000-7/14/21-S1 (in near future)

EMMA

• EMMA-A01:Only PV and ESS features are supported

• EMMA-A02: Features of PV, ESSs, smart chargers, and 

smart loads are supported.

Smart PV Optimizer

• SUN2000-450W-P

• SUN2000-450W-P2 

• SUN2000-600W-P

Smart Charger

Smart Appliance Networking - More details on a separate 

slide

PV+ESS Scenario + EMMA Networking
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Smart Charger

SCharger-7KS-S0 (single-phase) 
SCharger-22KT-S0 (three-phase)

up to two devices

Smart Switch SG Ready heat pump

Smart socket - Shelly Plus Plug S
Smart relay  - Shelly Plus 2PM

Smart circuit breaker  -
Shelly Pro 2PM

up to twenty devices

Only one smart grid ready device is 
supported

Smart Appliance Networking

with EMMA-A02 
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Load control functions 
available with EMMA
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Peak Shaving

The peak shaving function allows you 

to lower the peak power drawn from 

grid in Maximum self-consumption or 

TOU mode during peak hours, 

reducing electricity fees. 

Reed more: Introduction Peak Shaving

Available working mode for ESS

https://support.huawei.com/enterprise/en/doc/EDOC1100314363
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Remote switching on and off of devices 

through the FusionSolarAPP application

Remote control
EMMA feature with smart home appliances
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PV Power Preferred (EMMA)

Assume that your home has installed PV and ESS 

devices.

In a season with sufficient sunlight, there is still 

surplus PV power in addition to power supplied to 

loads without smart switches.

Then, you connect the smart appliances including 

the charger, heat pump, and boiler, pool heater/filter, 

irrigation pump (controlled by smart sockets) to the 

SmartPVMS to consume surplus PV power and 

save home energy expenses.

EMMA feature with smart home appliances
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To achieve higher self-consumption ratio, controllable appliances can be set 
to start working only when there is enough excess PV power.

• Startup power (set separately for each device)
• Max. purchased power (≥ 0 kW; applied to all devices in the system)
Let’s set the startup power to be 2kW for a heat pump and the max. purchased 
power to be 3kW for an example:
• It starts working when surplus PV power reaches 2kW;
• Due to usable PV power being lower than nominal power of heat pump (i.e. 4kW), it 

also uses power from grid.
• When power consumption from grid reaches 3kW, it stops working.

Parameters:

EMMA PV Preferred Mode for Appliances
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Setting the work schedule

We can schedule to start or shut down smart appliances at 

the specified time.

If the PV Power Preferred mode is enabled but the PV power 

is less than the surplus PV power threshold for power-on 

when the scheduled time arrives, the load is not started 

temporarily.

EMMA feature with smart home appliances
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Starting Loads by Priority

When the surplus PV power is greater than the 

surplus PV power threshold for power-on, the 

load at the highest priority is started first. Then, 

if the surplus PV power is sufficient for more 

loads, the loads are started by priority in 

descending order.

Shutting Down Loads by Priority

When the surplus PV power or grid power is 

insufficient to support all loads, the loads are 

shut down by priority in ascending order. 

Load priority

EMMA feature with smart home appliances
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Load Balancing

EMMA continuously monitors the current at grid-tied point; so when the total current is 
over the max. current limit, the system will automatically turn some controllable appliance 
off, in the order of power consumption priority.

After a device is turned off, it can be restarted in the following conditions:
• It works in PV Preferred mode and the surplus power reaches the startup power; 
• Restart it manually via App or web.

EMMA feature with smart home appliances
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New Whole Home Backup
SMARTGUARD-63A-T0



Residential Smart PV Solution55 A Home that Always Shines

Whole Home Backup 3 phase system

Very Soon

Seamless

Smartguard-63A-T0

Partial 
power backup 

Easy to install,

without circuit modification

Whole home
power backup

3 phase

< 20 ms

Ultra-fast switchover to 
power backup mode

Bypass Mode

When a fault occurs

Manual bypass is supported

Reliable

Powerful Backup Capacity 

Higher power inverter 
and more energy ESS

Hierarchical shutdown 

for longer backup time

On-grid Off-grid SOC<50%

• Compatible with M1 and MB0: 1/3 rated power in off-grid

• Compatible with MAP0: 100% rated power in off-grid mode and support 

unbalanced load, max 3 inverters

• Support 63A current from the grid

• Support control of DG

• Support seamless switchover, heat pump, and shelly devices 

• Integrate EMMA-A2 and circuit-breaker

Reshape the Power Backup Experience
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Three-Phase PV+ESS Scenario + EMMA Networking

Product Overview
Components:

Inverter (supports up to three devices):

• SUN2000-(12KTL-25KTL)-MB0

• SUN2000-(3KTL-12KTL)-M1

• SUN2000-(8KTL-20KTL)-M2

• SUN2000-(12KL-25KL)-M5

Energy storage system (ESS) 

• LUNA2000-(5-30)-S0

• LUNA2000-7/14/21-S1 (in near future)

EMMA

• EMMA-A01:Only PV and ESS features are supported

• EMMA-A02: Features of PV, ESSs, smart chargers, and smart 

loads are supported.

Smart PV Optimizer

• SUN2000-450W-P

• SUN2000-450W-P2 

• SUN2000-600W-P

Smart Charger

Smart Appliance Networking - More details on a separate slide
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SmartGuard is like a 

backup box, but better!

• EMMA
• Bypass switch
• Inverter AC input terminals 1&2 (AC switch)
• Backup and non backup load terminals
• Power control board

SmartGuard-63A-S0

What's inside?
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ONLY when the current capacity of the main circuit 
breaker is less than 63A, the SmartGuard can be used.

ONLY when the current capacity of the main circuit breaker 
is less than 63A, the SmartGuard can be used.

When we calculate the backup capacity, always consider 
the output current limit of the inverter. To avoid 
overloading and tripping during backup mode, it is ideal 
to divide the loads into backup loads and non-backup 
loads and to connect them to respective portal.

When it is off-grid, KM will be disconnected. For now, 
only the PV&ESS system supplies power to the backup 

loads and non-backup loads cannot work any more.

When the system is on-grid, KM will be closed, and the 
grid and PV system supply power to both backup loads 
and non-backup loads.

When it is off-grid, KM will be disconnected. For now, only 
the PV&ESS system supplies power to the backup loads 
and non-backup loads cannot work any more.

SmartGuard: Capacity and Working Modes
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ONLY when the current capacity of the 
main circuit breaker is less than 63A, the 

SmartGuard can be used.

Bypass Mode

If a SmartGuard becomes faulty, even 
though the grid and PV & ESS system are 
still good, all home appliances will be out 
of power.

Under this circumstance, a bypass switch 
inside of SmartGuard can be used to 
enable the grid power to both backup 
and non-backup loads.

Firstly, disconnect the PV & ESS system 
side circuit breaker; and then turn on the 
bypass switch. During bypass mode, PV 
&ESS system cannot work and the PV 
&ESS system side circuit breaker must be 
open circuit.

Bypass Mode

EMMA future with SmartGuard



Residential Smart PV Solution60 A Home that Always Shines

Load control functions 
available with SmartGuard
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Off-grid load control

Smart home appliances can select any 1 out of 3 working modes during backup mode:

• Mode 1: Top priority load - Remain powered all the time
• Mode 2: Lowest priority load - Not working at all
• Mode 3: Automatically turn on/off according to SOC pre-settings

To extend the backup time of more critical loads, we can put some devices, which are less important, to 
Mode 2 or 3.

Example for Mode 3:
Let’s set 20% SOC as shutdown trigger and 40% SOC as turn-on trigger for a heat pump working on Mode 
3.

• With enough SOC, the heat pump worked on backup mode.
• When SOC goes down and reaches 20%, the heat pump went off.
• After a while, the ESS got charged to 40% SOC, and then the heat pump resumed working again.

EMMA future with SmartGuard
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Commercial & Industry
Product solutions & road map



Smart PVMS

LUNA2000-161/129KWH-2H1 

LUNA2000-97KWH-1H1

Optimizer

MERC-1100/1300W-P

Inverter

SUN2000-100/115KTL-M2

- Already registered in Rikta Rätt

Smart string ESS

LUNA2000-200KWH-2H1

Power Unit

Liquid cooled Power Unit

Management System Tools

Smart Dongle + Smart PVMS

Available Ready to order now Roadmap to be defined Available

C&I Portfolio And New Products

Ready to order now

Available



Huawei Confidential64

Inverters
Leading the way in Power Electronics 
Innovation throughout the decades



More Safe and Reliable PV Solution

For a Wide Variety of 

Industry Scenarios

SUN2000-150K-MG0



Grid Friendly

Optimal BOS

More Energy

Active Safety

PV design tool

Better BOS for 1 MW 

PV plants

Maximum efficiency: 

98.8%

Built-in PID repair 

improves yield by 3%.

Device safety

Asset safety

Personal safety

C&I All-Rounder

Long-Term 

Reliability
Product availability: 

99.999%

Simplified O&M

Module-level insulation 

resistance detection

Intelligent harmonic algorithm

Intelligent reactive power compensation

Strength

Experience

Defense

Techniques

Speed

Silver 

bullet
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Rooftop PV Plant of a factory in Vietnam: Huawei's 100 kVA inverters outperform those of the competitor by 1.71%.

• Location: Vietnam

• Huawei: 9 x SUN2000-100KTL-

M0

• Competitor: 9 x XX-100-CX

• Comparison test duration: 1 

month

Huawei’s intelligent MPPT tracking                     Competitor's MPPT tracking

In the 900 kW comparison test, the monthly energy yield of Huawei inverters is 

1.71% higher than that of the competitor.

MPPT multi-peak scanning

P

U
U

3

P

3

Conventional algorithms cannot accurately track the 

maximum power point. Huawei multi-peak MPPT scanning 

accurately locates the maximum power point.

• Automatic identification of multiple 

peaks

• Full-range MPP scanning < 200ms

High dynamic MPPT efficiency

• Dynamic MPPT efficiency: 

99.839%

• Faster tracking of MPP

when irradiance changes

With Huawei's intelligent algorithm, the MPPT tracking 

efficiency reaches 99.839%.

98.8% efficiency

Focus on the three core elements of inverter efficiency

Improve inverter efficiency with three steps

• Three steps: Simulation in the 

early stage, test and verification, 

and long-term optimization

• 0.2% higher efficiency than 

industry average

Circuit

design

Software

algorithm

Cooling

design

More Energy

98.8% Efficiency + Intelligent MPPT Tracking 
Algorithm, Improving Yield by 1.5%
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Commercial & Industry
Energy Storage Systems
- BESS



Energy Market & Ancillary Services





Huawei Hybrid PV+BESS for Ancillary 
Services, Peak Shaving, Arbitrage





OPTIMAL  

CONFIGURATION 

EXTENDED 

SERVICE LIFE 

EASY  

MAINTENANCE 
SECURITY  

& RELIABILITY 

BATTERY ARCHITECTURE 

LCOS battery reduction  

over 15% compared to  

the standard solution 

Temperature rise <5 °

@ 1C Enhances  

battery life

OPEX annual  

savings 

~ € 725 / MWh

Reliability  

- 99.9% Fire hazard  

prediction 

HUAWEI SMART  

BATTERY STORAGE:

OPTIMAL LCOS, ACTIVE SAFETY

2

Rated output power 200 kW 

Max. Efficiency 
99 %

Max. input voltage 1500 Vdc

Rated output voltage 800 Vac 

Rated capacity 2064 MWh 

Cell Type 
LFP Cells 

Container 20 feet 

Protection level IP55 

Rated output power 100 kW 

Max. Efficiency 
98,5 %

Max. input voltage 1100 Vdc

Rated output voltage 400 Vac 

Rated capacity 200 kWh

Cell Type 
LFP Cells 

Container 2,5 x 2 x 1 m

Protection level IP55 

200 kWh ESS + PCS

2 MWh ESS + PCS



27 Huawei Proprietary - Restricted Distribution

Maximum Self- 

Consumption

TOU

Elec. Cost＞$0.3/kwh, 

ROI＜5 years

Ancillary Services

(FFR, FCR-D…) 

Frequency regulation cost＞
$18/MW/h，ROI＜1 years

Elec. Cost Diff.＞$0.2/kwh, 

ROI＜5 years

Power
Before

After

Demand

Management 

Demand cost＞$130/kw/year， 
ROI＜8 years

E.g. Nodes for EV charging

Avoid grid reconstruction

The grid capacity is insufficient.

Grid reconstruction - Cost

€74k/ Duration 6 months

Five Business Models of ESS to Support 

Value Implementation in Business



ESS model
ESS capacity  

(1 cabinet)

Quantity of 

battery pack

Max. 

charge/discharge 

rate

Parallel use

LUNA2000-97KWH-1H1 96.8kWh 6 1C

• Different capacity models can 

be used together （Max. 20）

• Capacity range: 96.8~3870 

KWh

LUNA2000-129KWH-2H1 129.0kWh 8 0.8C

LUNA2000-161KWH-2H1 161.3kWh 10 0.64C

LUNA2000-200KWH-2H1 193.5kWh 12 0.5C

Luna2000-97-200kWh-1H/2H
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Challenges and complexity
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• Device safety

• Property safety

• Personal safety

Key Value1: Active Safety

In the face of endless safety problems

3-protection measures to ensure system safety 
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BMS & cell-level monitoring, proactively identifying and alerting risks

Huawei: CBMS, high precision internal short-circuit detection

algorithm

Huawei: Cell-level monitoring, real-time visual & manageable 

battery cell data

System temp. is too 

high

Internal short 

circuit

Over voltage/ current/ 

dischargeU

Internal defect

Penetration

External force 

deformation

BMS

• Remote internal short-circuit detection, identifying potential risks, and 

providing a warning for thermal runaway

Identifying the following risks  in 

advance

97%

SOH

17mv

Cell voltage

20℃

Temperature

85%

Cell SOC

12.8A

Current

• Real-time monitoring of battery cell data, including SOH, SOC, voltage, 

current, number of cycles

• Cell data is visible and manageable on the SmartPVMS

Device Safety
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Optimizer + rack controller & active fire suppression module,

quickly extinguishing fires

Multi protection Huawei: Multiple interlocks, active disconnection & fast 

isolation, quickly suppress the danger

Optimizer

Rack controller

Active fire 

suppression module

• Optimizer actively bypasses faulty battery packs

• Rack controller provides overcurrent/ short circuit protection

• Active fire suppression module automatically senses in 

extreme situations and extinguishes fire quickly within 10s

Asset Safety
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More energy, pack-level optimization to achieve 5% more usable energy

Huawei: Pack-level optimizationTraditional: Low available capacity

8% more power by profitable ESS Solution @China

One poor battery will not affect others achieving 5% more energy

320 Ah 250 Ah 320 Ah

Optimizer Optimizer Optimizer
VS

One poor battery affects all batteries, low available capacity

250 Ah 250 Ah250 Ah

8% more power

Electricity CostEnergy Yield

• TOU business mode

• Discharge mode: 2 times/day
$17,400/year 
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C&I Project Already Deployed 
Sweden 2024

HUAWEI FUSIONSOLAR PARTNER for CEE, Scandinavia, Baltics and Eurasia 

photomate.eu
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What technical service does Photomate provide 
for the battery energy storage projects?

• Technical Support and Consultation

• Installation and Commissioning

• Monitoring and Maintenance

• Performance Optimization
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Basic supervision service from Photomate

Before commissioning

All necessary support and technical consultations 
about:

-installation site, EPC work;
-electrical and communication line design;
-compatibility of the products & 3rd party devices
-necessary 3rd party products (if needed);
-obligatory permissions and agreements (local).

Duration 6 hours

On-site commissioning

-verification of components assembly;
-basic electrical safety measurements*;
-powering on system;
-Smartlogger/SACU commissioning;
-firmware upgrades;
-connection to with FusionSolar PVMS
-testing working modes and features;
-defect elimination (if needed)**;
-basic how to use training (2hours);

Duration 1 day

After commissioning

-standard (real) remote technical support 8x5; 
-12 online inspections every 6 months from 
installation with provided report*

*FusionSolar Cloud connection needed

Duration 6 hours





Vilka Produkter vill ni se i snara 

framtiden?

Visit our Roadshow truck outside! 



Knowledge Data Center

Visit us on: photomate.zendesk.com

Visit our website: photomate.eu

Call our Hotline:

08-50282345

07.00-16.00
Monday-Friday



Thank you!  

SALES OFFICES EUROPE AND ASIA

▷ Č. Budějovice Czechia and Slovakia

▷ Prague Czechia and Slovakia

▷ Kyiv, Lviv Ukraine 

▷ Warsaw Poland  

▷ Budapest Hungary 

▷ Sønderborg Denmark 

▷ Stockholm Sweden 

▷ Tallinn Baltics

▷ Bucharest Romania 

▷ Plovdiv Bulgaria 

▷ Tbilisi Caucasus region

▷ Tashkent Uzbekistan 

▷ Almaty Kazakhstan
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