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Introduction

The Shenzhen Microgrid Energy Management System Engineering Laboratory, established in 2011 as a key project under Shenzhen's New Energy Development Plan, focuses on four core objectives: 
(1) Developing core technologies for microgrids (distributed power generation and energy  storage  systems)  by  building  experimental  systems  integrating distributed  power  sources,  energy  

storage  facilities,  and  microgrid infrastructure; 
(2)  Creating  integrated  microgrid  management  systems through  optimized  operations  and  establishing  a  comprehensive  data platform with AI-driven analytics; 
(3)  Establishing a holistic evaluation framework for microgrid performance, along with industry- standard protocols  to  drive  sustainable  development  in  the  renewable energy ;  
(4) Cultivating technical experts and providing system commissioning services to support innovation in the new energy industry‘  

Laboratory

DC Microgrid  Control Strategy 

Grid connected mode                Grid connected to island             Island mode to grid connected    Bidirectional 
DC/DC converter

DC Power Supply System

The “hand in hand” dual-end power supply topology is adopted to meet the 
requirements of high-quality powerupply   access to four typical services:
1) High-capacity AC loads (unidirectional), such as those requiring high power 
2) supply reliability and high power quality, variable frequency drives
2) DC loads (unidirectional), including EV charging equipment and DC loads
3) A bidirectional AC microgrid system integrating renewable energy generation, energy 
storage, and AC loads
4) A bidirectional DC microgrid system integrating renewable energy generation, energy 
storage, and DC loads

PV，Power Storage， DC Power Supply，Flexiable Usage Intergrad

The photovoltaic-Powerstorage-direct-flexible power station integrates microgrid energy control 
systems, photovoltaic inverters, energy storage PCS, AC/DC distribution cabinets, and grid-
connected switchgear. It enables rapid standardized integration of photovoltaic systems, energy 
storage batteries, charging piles, and other equipment, creating a microgrid system that 
combines power supply access, energy storage, AC/DC conversion, power dispatching, optimized 
control, and grid interaction capabilities.

UserCase

Intergraded Traditional

Commissioning period

The factory adopts prefabricated design, production, and commissioning, completing the 
installation of equipment and communication
debugging in the power station in advance. The standard externalpower access interface 
enables plug-and-play installation on-siteThe factory adopts prefabricated design, 
production, and commissioning, completing the installation of equipment and communication
debugging in the power station in advance. The standard external power access interface 
enables plug-and-play installation on-site

On-site installation of multiple elements and devices including 
lighting, energy storage, and charging stations
Long commissioning and construction commissioning cycle

Construction difficulty and impact range
Low coupling design for AC distribution networks, standard power access interface, low 
construction difficulty; outdoor rapid deployment,maximum reduction Construction volume in 
the building

Photovoltaic systems, energy storage devices, and charging stations are 
all remotely connected to the building's electrical infrastructure.
Large amount of work and difficult construction

Secure and stable
The internal structure is designed with comprehensive planning, featuring
high integration and prefabricated installation and commissioning to ensure
the system operates safely and stably

On-site integration and joint debugging of equipment from
multiple manufacturers, including photovoltaic and energy
storage systems, may pose risks to system stability

Construction and O&M costs

High integration of key equipment reduces construction and construction costs by 10%
It reduces on-site debugging time by over 20% and enables one-stop operation and 
maintenance.
Routine inspection reduces operation and maintenance costs by more than 10%

Multiple devices need to be installed and integrated on-site, with 
extensive construction work.
Devices are scattered, and the construction and operation and 
maintenance costs are high

Demonstration project requirement

The walk-in design with a pull-out cabin door meets construction requirements.
Debugging, equipment inspection and maintenance, display of internal box structure, and 
other functions
Features and Requirements 

The equipment is scattered in various distribution rooms, without a 
sense of overall design.
The display effect is poor.

Cost&Benifit


