Commercial Systems Engineering Reference Manual: Y-branch Connector
COMMERCIAL SYSTEMS ENGINEERING REFERENCE MANUAL: Y-BRANCH

CONNECTOR

EXECUTIVE SUMMARY

The Y-branch Connector represents a critical advancement in DC-side cabling
architecture for commercial and industrial (C&Il) energy storage systems.
Designed to facilitate efficient parallel expansion of battery racks and
photovoltaic (PV) arrays, this component ensures low-resistance, high-reliability
power distribution while minimizing wiring complexity. Engineered in
accordance with Tier-1 OEM standards, the connector enables rapid
deployment and scalable system growth, delivering a robust solution for peak
shaving, demand response, and micro-grid applications. This document
provides a comprehensive technical overview, detailing the mechanical,

electrical, and safety specifications integral to the Y-branch Connector.



SYSTEM ARCHITECTURE & SAFETY

The Y-branch Connector serves as a central hub within the DC power
distribution network. It is designed to handle the high-current outputs of
next-generation LFP battery modules and is suitable for use in both

PV-storage-charging infrastructures and standalone containerized BESS.

- TOPOLOGICAL INTEGRATION: The connector is deployed between the battery
string combiner boxes and the central DC busbar, allowing for the seamless
merging of two independent power sources into a single output, or splitting a
single input into two branches. This modular approach facilitates N+1
redundancy and hot-swappable maintenance, ensuring maximum system
uptime.

- SAFETY PROTECTION MECHANISMS: The housing incorporates high-grade



insulation materials compliant with IEC 60664-1, providing a robust barrier
against creepage and clearance failures. A secondary mechanical latch and a
touch-proof design prevent accidental disconnection or electrical shock under

load, meeting stringent international safety directives for industrial equipment.

KEY FEATURES

- High Current & Voltage Tolerance: Engineered to support continuous currents
up to 500A and system voltages up to 1500V DC, catering to large-scale BESS
configurations and high-capacity arbitrage applications.

- Tool-less Installation: Utilizes a push-in or quick-connect locking mechanism
that allows for rapid field assembly, significantly reducing installation time and
labor costs for facility engineering teams.

- IP68 Protection Rating: Provides superior dust-tight and waterproof
protection, ensuring reliable performance in harsh outdoor environments, from
solar farms to industrial micro-grids.

- Low Contact Resistance: Gold-plated or silver-alloy contacts minimize resistive
losses (typically < 0.2 mQ), enhancing overall system round-trip efficiency (RTE)
and thermal performance.

- Visual Interlock Indicator: An integrated status indicator provides a clear visual
confirmation that the connection is fully mated and mechanically locked,

reducing the risk of operational errors during O&M procedures.



COMPLIANCE & STANDARDS

The Y-branch Connector is manufactured to comply with a comprehensive suite
of international standards, ensuring global market acceptance and reliability.

- UL 4128 (Standard for Photovoltaic Connectors) — Certified for use in PV and
storage applications.

- IEC 62852 (Connectors for DC application in photovoltaic systems) -
Validated for environmental endurance and electrical safety.

- RoHS & REACH - Compliant with environmental protection regulations
regarding hazardous substances.

- Fire Safety: Materials are self-extinguishing and rated V-0 according to UL 94,

contributing to the system's advanced thermal runaway suppression strategy.

TECHNICAL SPECIFICATIONS

The following parameters outline the electrical and mechanical boundaries
within which the Y-branch Connector operates. These specifications are verified
under controlled conditions as per IEC 60512 for electromechanical

components.

Parameter Specification

Rated Current 500A (Maximum)




Rated Voltage

1500V DC

Contact Resistance

< 0.2mQ

Protection Degree

IP68 (Mated)

Operating Temperature

-40°C to +85°C

Insulation Material

High-grade Thermoplastic, UL94 V-0

Wiring Range (Input/Output)

AWG 2/0 to AWG 4/0

(Flexible/Stranded)

INDUSTRIAL DEPLOYMENT

The versatility of the Y-branch Connector enables its use across a broad

spectrum of industrial applications. In standard C&l storage facilities, it

simplifies the interconnection of multiple battery cabinets to a centralized

Power Conversion System (PCS). In micro-grid configurations, it enhances the

integration of multiple generation sources, such as diesel generators and

renewable PV systems. Its robust construction and high-reliability contact

system are designed to sustain the rigorous cyclic loads associated with daily

peak shaving and frequency regulation, supporting the long-term strategic

asset procurement goals of modern energy infrastructure.







