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"content”: "BATTERY PACK FUNCTIONAL CALIBRATION LOG\nOFFICIAL
COMMERCIAL BESS TECHNICAL OVERVIEW & DATASHEET\n\nEXECUTIVE
SUMMARY\n\nThe Battery Pack Functional Calibration Log serves as the
definitive performance ledger and quality assurance instrument for Tier-1
LiFePO4 (LFP) based Battery Energy Storage Systems (BESS). This document
details the systematic calibration procedures, validation benchmarks, and
operational traceability that underpin the factory acceptance, site
commissioning, and periodic maintenance of our commercial and industrial
(C&l) storage solutions. As energy storage assets increasingly serve as the
backbone of grid stability, demand response, and renewable integration, the
precision of the calibration log ensures that each pack delivers its rated capacity,
maintains cell-to-cell voltage and temperature equilibrium, and responds to
dispatch commands within stringent latency and accuracy windows. The
procedures described herein satisfy I1SO 9001 quality management
requirements, |IEC 62619 safety standards, and UL 9540 system-level
certification mandates.\n\n[IMAGE_11\n\nSYSTEM ARCHITECTURE & SAFETY

INTERLOCKS\n\nThe calibration architecture is embedded within our



proprietary Battery Management System (BMS), which operates at the pack,
rack, and containerized system levels. Each battery pack is equipped with a
dedicated slave BMS unit that performs high-precision voltage and
temperature measurements at each cell group (module). The calibration log is
generated by cross-referencing the slave BMS readings against a traceable
master reference source (calibrated multimeter and thermocouple simulator)
during the end-of-line (EOL) test sequence. This sequence is executed in a
controlled environmental chamber where ambient temperature is stabilized at
25°C + 2°C, ensuring that thermal coefficients are accurately compensated.
The BMS employs a Kalman filter algorithm for State of Charge (SoC) and State
of Health (SoH) estimation; the calibration log validates the convergence of
these estimations under various current rates (0.2C, 0.5C, and 1.0C).\n\nSAFETY
INTERLOCK VERIFICATION: The calibration procedure includes a systematic
check of the safety contactors, pre-charge resistors, and isolation monitoring
devices (IMDs). The log records the response time of the BMS to over-voltage,
under-voltage, over-temperature, and over-current fault conditions. Specifically,
the BMS must initiate a protective disconnect within 100 milliseconds of an
anomalous reading. This performance metric is timestamped and stored in the
onboard memory with cryptographic integrity to prevent tampering.\n\nKEY
FEATURES\n- Feature 1: Precision Voltage Balancing: Active cell balancing with
+ 5mV accuracy, verified by the calibration log against a 6.5-digit reference

multimeter\n- Feature 2: Thermal Gradient Profiling: The calibration log



captures 16-point thermal sensor readings per pack, establishing a baseline
thermal gradient for efficient liquid cooling control algorithms.\n- Feature 3:
Data Traceability: Each calibration record carries a unique hash identifier and is
retrievable via the cloud-based EMS for remote auditing.\n- Feature 4:
Automated Pass/Fail Criteria: The system automatically flags deviations
exceeding 2% of nominal capacity or 0.5% of nominal voltage, ensuring that
only packs meeting Tier-1 standards proceed to installation.\n\nCOMPLIANCE
& STANDARDS\n\nThe calibration processes and the resulting logs are
designed to meet or exceed the following international standards and
regulatory frameworks:\n\n- IEC 62619: Requirements for secondary cells and
batteries containing alkaline or other non-acid electrolytes -  Safety
requirements for industrial batteries.\n- UL 9540: Standard for Safety of Energy
Storage Systems and Equipment.\n- UL 1973: Standard for Batteries for Use in
Light Electric Rail (LER) and Stationary Applications.\n- ISO 9001:2015: Quality
management systems - Requirements for manufacturing and service
processes\n- IEEE 1547: Standard for Interconnection and Interoperability of
Distributed Energy Resources with Associated Electric Power Systems
Interfaces.\n- CE Marking (Low Voltage Directive 2014/35/EU & EMC Directive
2014/30/EU)\n\nThe calibration log serves as primary evidence during
third-party inspections and is a prerequisite for unlocking the standard 10-year
performance warranty\n\nTECHNICAL SPECIFICATIONS\n\nThe following

parameters are verified and recorded during the functional calibration



process:\n\n- Cell Chemistry: Tier-1 LFP (Lithium Iron Phosphate) with prismatic
hard-case cells.\n- Nominal Pack Voltage: 51.2 Vdc / 76.8 Vdc (configurable
series configuration).\n- Pack Capacity Range: 100 Ah to 280 Ah per cell,
yielding 5.12 kWh to 14.33 kWh per pack.\n- Operating Voltage Window: 42.0
Vdc to 58.4 Vdc (for 16S configuration).\n- Max Continuous Discharge Current:
1.0C (dependent on thermal management activation).\n- Peak Discharge
Current (10 sec): 1.5C.\n- Communication Protocol: CAN 2.0B, RS-485 (Modbus
RTU), and Ethernet/IP\n- Measurement Resolution: Voltage + 1mV; Current +
0.1% of reading; Temperature + 0.5°C\n- Storage Temperature (Calibration
Environment): -20°C to 45°C (functional verification only at 25°C).\n- IP Rating:
IP65 (Pack Level) / P54 (Cabinet Level with liquid cooling
plates).\n\n[TABLE_11\n\nINDUSTRIAL DEPLOYMENT & COMMISSIONING
LOGIC\n\nThe functional calibration log is not a one-time event; it is
dynamically integrated into the lifecycle management of the BESS. During initial
deployment at a C&I customer site, the calibration baseline is re-validated
using the same reference standards to account for transportation-induced
micro-stress. This "Site Acceptance Calibration" ensures that the state
parameters (SoC, SoH, DOD) align precisely with the factory datasheet. For
large-scale MWh installations, a fleet calibration approach is utilized where
statistical process control (SPC) charts are generated to monitor the variance
across hundreds of battery racks. Any rack showing a capacity variance of more

than 1.5 standard deviations from the fleet mean is flagged for a targeted



re-calibration.\n\nFurthermore, the log facilitates predictive maintenance by
tracking the internal resistance growth of cells over time. By logging the
incremental DC internal resistance (DCIR) during the factory calibration and
comparing it against subsequent bi-annual measurements, the EMS can
forecast end-of-life (EOL) with 95% confidence intervals, enabling optimized
replacement strategies that minimize downtime and maximize Return on
Investment (ROI).\n\n[IMAGE_2]",
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"Nominal Pack Energy”,

"5.12 kWh / 10.24 kWh / 14.33 kWh (depending on Ah rating)"

"Calibration Accuracy (Voltage)",

"+ 5mV (100 confidence interval)"

"Calibration Accuracy (Temperature)”,

"+ 0.5°C (NIST traceable)"

"BMS Sampling Rate",

"50 ms (real-time update cycle)"

"Active Balancing Current”,

"2.0 A (maximum per cell group)”

"Recommended Re-Calibration Interval”,



"12 months or 500 cycles (whichever comes first)"

"Data Storage (Log Size)",

"10 years of continuous logging at 1-minute intervals”



