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EXECUTIVE SUMMARY

This document serves as the definitive technical reference for the deployment
of our advanced Hybrid inverter Battery Energy Storage System (BESS), with a
specific focus on the comprehensive compatibility matrix that ensures seamless
integration with a wide array of photovoltaic (PV) systems, grid-tied inverters,
and on-site loads. Designed for commercial and industrial (C&I) applications,
this platform delivers unparalleled flexibility, enabling peak shaving, load
shifting, and emergency backup with optimized system efficiency. The core of
this solution lies in its intelligent power management system, which
dynamically communicates with and controls various power electronics,

ensuring a harmonious and reliable energy ecosystem.



SYSTEM ARCHITECTURE & SAFETY

The Hybrid inverter BESS is engineered around a modular, scalable architecture.
The system's brain is a central Energy Management System (EMS) that
orchestrates power flow between the PV arrays, the grid, the battery storage,
and the facility's loads. This EMS features a proprietary compatibility matrix that
pre-configures communication protocols (including Modbus RTU/TCP, CAN Bus,
and IEC 61850) for over 50 leading inverter and charge controller brands,
significantly simplifying engineering, procurement, and construction (EPC)
processes. Safety is paramount, with a multi-layered protection scheme that
includes an IP54-rated cabinet, active thermal management, and cell-level
fusing to mitigate electrical and thermal risks. The architecture supports both
AC-coupled and DC-coupled configurations, making it adaptable to new

installations and retrofit projects.



KEY FEATURES

- Seamless Inverter Compatibility: The built-in compatibility matrix includes
pre-verified drivers and settings for major Tier-1 inverter manufacturers,
enabling plug-and-play integration and reducing on-site commissioning time
by up to 60%.

- Intelligent PV-Storage Coordination: The hybrid inverter BESS can prioritize
solar self-consumption, store excess PV energy, or discharge stored power to
optimize time-of-use (TOU) arbitrage, all managed via a single, user-friendly
interface.

- Robust Off-Grid & Backup Capability: With a seamless switchover time of
<10ms, the system provides reliable backup power to critical loads during grid
outages, ensuring business continuity.

- Scalable Energy Capacity: The modular design allows for parallel expansion,
enabling capacity scaling from 215kWh up to several MWh to meet evolving
energy demands.

- Advanced Thermal Runaway Prevention: A multi-level safety system, including
a dedicated Battery Management System (BMS) with cell voltage and
temperature monitoring, a fire suppression system, and integrated gas

detection, provides industry-leading protection.

COMPLIANCE & STANDARDS



The Hybrid inverter BESS has been rigorously tested and certified to meet the
most stringent global safety and performance standards, ensuring bankability

and ease of permitting. Key certifications include:

- Safety: UL 9540 (Energy Storage Systems and Equipment), UL 1973 (Batteries),
IEC 62619 (Secondary Cells), UN 38.3 (Transportation).

- Grid Interconnection: IEEE 1547, UL 1741, IEC 61727, VDE-AR-N 4105.

- Electromagnetic Compatibility: FCC Part 15, IEC 61000-6-2, IEC 61000-6-4.

- Environmental: RoHS, REACH, CE, UKCA.

The system's Fire Suppression System is designed to NFPA 70 (NEC) and NFPA

855 (ESS) guidelines.

TECHNICAL SPECIFICATIONS

The following section details the core technical parameters for the standard

215kWh / 372kWh C& cabinet. For project-specific customizations, please refer

to the detailed engineering datasheet or contact our technical sales team.

Parameter Specification

Nominal Energy (per cabinet) e.g., 215 kWh / 372 kWh




Cooling Method

e.g., Smart Liquid Cooling

Cell Chemistry

e.g., Tier-1 LFP (Lithium

Phosphate)

Iron

AC Output (Grid-Tied)

e.g., 100 kW / 150 kW

AC Output (Off-Grid/Backup)

e.g., 100 kVA / 150 kVA

Max. PV Input Power (DC)

e.g., 150 kWp

PV Input Voltage Range (MPPT)

e.g., 500V - 850V DC

Communication Protocols

e.g., Modbus, CAN Bus, IEC 61850

Round-Trip Efficiency

e.g., >88%

Protection Degree

e.g., IP54 (Outdoor Rated)

INDUSTRIAL DEPLOYMENT

Deploying the Hybrid inverter BESS is streamlined for industrial environments.

The system is housed in a robust, weatherproof outdoor cabinet, suitable for

pad or rooftop installation. Key considerations for site planning include:

- Environmental: Ambient operating temperature range of -30°C to +55°C (with

derating above 45°C), and a relative humidity of up to 95% (non-condensing).

- Grid Connection: The PCS supports a bi-directional grid interface for 208V,

400V, and 480V AC at 50/60Hz. A dedicated transformer may be required for




medium-voltage interconnection.

- Communication: Standard communication interfaces include Ethernet, RS485,
and optional 4G/5G cellular modem for cloud-based remote monitoring and
over-the-air (OTA) firmware updates.

- Installation: The cabinet is designed for front-access maintenance, minimizing

the required footprint and simplifying cable routing.
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