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EXECUTIVE SUMMARY

Wire ferrules (also known as bootlace ferrules or end sleeves) are

precision-engineered tubular connectors designed to terminate stranded

electrical conductors within Energy Storage Systems (ESS) and Power

Conversion Systems (PCS). By consolidating individual wire strands into a solid,

uniform termination point, ferrules eliminate the risk of strand fraying, reduce

contact resistance, and ensure reliable torque application at terminal blocks,

circuit breakers, and contactors. For utility-scale and C&I BESS installations

requiring sustained high-current operation under vibration and thermal cycling,

OEM-grade wire ferrules are mandatory for achieving UL 1059 and IEC

60947-7-1 compliance.



SYSTEM ARCHITECTURE & SAFETY

Within a typical Liquid-Cooled BESS cabinet (e.g., 215 kWh – 372 kWh per unit),

wire ferrules serve critical roles across five primary interfaces: (1) Battery

Management System (BMS) voltage sense leads to cell monitoring PCBs, (2)

PCS DC input/output terminals carrying up to 1500 Vdc, (3) auxiliary power

supply connections for cooling pumps and fans, (4) CAN/RS485 communication

wiring for EMS daisy-chaining, and (5) grounding conductor terminations to the

chassis bonding network. Ferrules prevent "whiskering" of copper strands that

could bridge adjacent terminals — a common root cause of arc faults and

thermal events in high-density panel layouts.

KEY FEATURES



- Precision Crimp Geometry: Tinned electrolytic copper tube with internal

chamfering guides strands smoothly, preventing bird-caging during insertion.

Available in metric (0.25 mm² – 50 mm²) and AWG (24 – 1/0) sizes.

- Dual Color Coding: DIN 46228-4 compliant translucent polyamide insulation

collar with color-coded bands for instant gauge verification (e.g., grey for 0.5

mm², red for 1.5 mm², blue for 2.5 mm²).

- High-Temperature Resilience: Insulation collar rated for -40 ° C to +125 ° C

continuous operation, compatible with TUV Rheinland certified BESS ambient

temperature profiles.

- Vibration Locking: Closed-end barrel design prevents solder wicking while

crimped collar provides strain relief, passing IEC 60068-2-6 vibration testing for

stationary ESS deployments.

COMPLIANCE & STANDARDS

All wire ferrules supplied for Tier-1 BESS integration are manufactured under

ISO 9001:2015 and IATF 16949 certified processes. Specific compliance marks

include: UL 486F (USA), CSA C22.2 No. 188 (Canada), CE (EU), RoHS-3

(2015/863/EU), REACH, and IEC 60947-7-1 (low-voltage switchgear assemblies).

For maritime ESS applications (e.g., cold-ironing terminals), select ferrule series

additionally carry DNV and ABS type approval.



TECHNICAL SPECIFICATIONS

Construction Material: Electrolytic copper, tin-plated (99.95% purity, 3– 5 μ m

coating thickness)

Insulation Material: Polyamide 6.6 (PA66), V0 flammability rating per UL 94

Temperature Range: -40 ° C to +125 ° C (insulated types); -40 ° C to +150 ° C

(non-insulated)

Rated Voltage: 1000 V (IEC) / 600 V (UL) for control circuits; 1500 Vdc for power

terminations

Crimp Standard: DIN 46228-4 (insulated) / DIN 46228-1 (non-insulated)

Strip Length: 8–12 mm depending on ferrule length (typical 14–18 mm total)

Surge Current Withstand: 10 kV / 5 kA impulse (tested per IEC 61000-4-5)

Mating Cycles: ≥ 50 insertions without degradation in pull-out force

Pull-Out Force: > 50 N for 1.5 mm ² ferrule (DIN 46228-4 minimum

requirement)

Parameter Specification

Nominal Capacity 215 kWh / 372 kWh per cabinet

Cooling Method Smart Liquid Cooling

Cell Chemistry Tier-1 LFP

Max. DC Voltage 1500 V

Ferrule Size Range 0.25 mm² (24 AWG) to 50 mm² (1/0



AWG)

Insulation Color Code DIN 46228-4 (grey/red/blue/yellow

etc.)

Operating Temp. -40°C to +125°C

INDUSTRIAL DEPLOYMENT

For BESS field installations, the selection of ferrule dimensions must match both

the conductor cross-section and the terminal block type (spring-cage vs. screw

clamp). Spring-cage terminals require specific ferrule barrel lengths (typically 8

–10 mm) to ensure proper contact with the cage spring. Screw-clamp terminals

accept longer barrels (10 – 12 mm) but require anti-spread design ferrules to

prevent strand splaying under high torque (0.5–0.8 Nm for signal terminals, up

to 2.5 Nm for power terminals).

Recommended crimping tools: ratchet-style crimpers with self-locating dies

(e.g., profile identical to Weidmüller PZ 6/5 or Phoenix Contact Crimpfox).

In-line quality verification: perform pull test on 1% of crimps per IEC 60352-2;

accept only strand flush with ferrule tip (no over-insertion). Storage humidity: ≤

85% RH non-condensing; shelf life 5 years in sealed packaging.




