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EXECUTIVE SUMMARY

This document serves as the definitive engineering reference manual for the
deployment, integration, and operation of the Grid-Interactive Commercial
Battery Energy Storage System (BESS). Designed for the modern C&l
(Commercial and Industrial) landscape, this platform addresses the critical need
for intelligent energy management, peak demand reduction, and grid stability.
As an elite energy storage solution, it combines Tier-1 LFP (Lithium Iron
Phosphate) cell chemistry with advanced liquid cooling and a modular, scalable
architecture to deliver exceptional performance, safety, and return on
investment. This manual provides a comprehensive technical overview, detailed
system specifications, and a guide to its robust safety and compliance features,
tailored for engineering professionals, project developers, and facility

operators.



SYSTEM ARCHITECTURE & SAFETY

The system architecture is engineered for resilience and efficiency, centered
around a high-voltage DC bus and bi-directional Power Conversion System
(PCS). The core of the system is its safe and reliable Tier-1 LFP battery modules,
arranged in scalable racks to achieve desired voltage and capacity levels. A
state-of-the-art Battery Management System (BMS) monitors each cell for
voltage, current, and temperature, ensuring operation within optimal
parameters and facilitating active cell balancing. The PCS, with a peak efficiency
of >98.5%, seamlessly manages AC-DC conversion, enabling both grid-tied and
islanding modes. Safety is paramount, with multi-layered protection including:
1) Module-level fusing, 2) Rapid shutdown contactors, 3) Fire-resistant
enclosures, and 4) A dedicated Gas Detection & Fire Suppression System

(utilizing aerosol or inert gas) to mitigate thermal runaway risk. The system is



housed in a robust, weatherproof IP54-rated or NEMA 3R outdoor cabinet

suitable for a wide range of environmental conditions.

KEY FEATURES

- Scalable Modular Design: Cabinet capacity ranges from 215 kWh to over 1
MWh, allowing for easy parallel expansion to match evolving site demands
without major redesign.

- Advanced Liquid Cooling: Maintains cell temperature within a +/- 2°C
differential, boosting system lifespan, ensuring uniform performance, and
enabling high C-rate operation in hot climates.

- Grid-Interactive Intelligence: Provides automated peak shaving, load shifting,
frequency regulation, and demand response capabilities with a sub-second
response time.

- Seamless Islanding & Black Start: Capable of disconnecting from the grid to
provide a stable microgrid for critical loads during outages, featuring a smooth
transition and black-start capability.

- Smart Energy Management Platform: Integrated EMS (Energy Management
System) with cloud connectivity, allowing for remote monitoring, control,

predictive analytics, and O&M (Operations & Maintenance) optimization.

COMPLIANCE & STANDARDS



The Grid-Interactive Commercial BESS is designed and certified to meet the
most rigorous global standards, ensuring safe and reliable operation. This
commitment to compliance simplifies permitting and interconnection for

projects worldwide.

- Safety Certification: Full compliance with UL 9540 (Energy Storage Systems
and Equipment) and UL 9540A (Test Method for Thermal Runaway Fire
Propagation in Battery Energy Storage Systems), ensuring the highest level of
system-level fire safety.

- Electrical & Component Standards: Inverter/charger systems conform to UL
1741 / IEEE 1547 for grid interconnection, and battery modules are certified to
UL 1973 and IEC 62619 (Secondary Cells and Batteries - Requirements for
Safety).

- Environmental & Transport: Compliant with UN38.3 for safe transportation of
lithium batteries and RoHS for environmental protection.

- Grid Code Compliance: Designed to support and comply with major global
grid codes and requirements, including those in North America, Europe, and

Australia.

TECHNICAL SPECIFICATIONS

Parameter Specification




System Capacity (Nominal)

215 kWh / 372 kWh / Customizable up

to 1 MWh+

AC Output Power (Nominal)

100 kW / 150 kW / 250 kW

Battery Chemistry

Tier-1 LFP (Lithium Iron Phosphate)

Cooling Method

Smart Active Liquid Cooling

Round-Trip Efficiency

> 92% (DC-AC-DCQ)

Dimension (W x D x H)

~ 2200 x 1400 x 2400 mm (Varies by

model)

Ingress Protection

IP54 (Indoor/Outdoor)

Operating Temperature

-20°C to +50°C (derated above +45°C)

INDUSTRIAL DEPLOYMENT




The modular nature and compact footprint of the Grid-Interactive Commercial
BESS make it ideal for a diverse range of C&I applications. Typical deployment
scenarios include manufacturing facilities for reducing demand charges,
commercial buildings for peak load shaving, retail centers for participating in
demand response programs, EV (Electric Vehicle) charging hubs to increase site
capacity and reduce grid strain, and large-scale agricultural operations for
improving energy reliability. The unit is designed for simple ground-mount
installation on a prepared concrete pad, minimizing site preparation and civil
works. Standardized power and communication interfaces (CAN, RS485,
Ethernet) facilitate straightforward integration with existing facility energy
management systems and third-party SCADA. With remote monitoring and
over-the-air (OTA) firmware updates, the system ensures long-term operational
efficiency and adaptability to evolving energy markets. This platform is the
cornerstone of a future-ready, sustainable, and economically optimized

commercial energy infrastructure.



