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Start with Simulation
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Develop Battery Management Algorithms in Simulink
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Generate C/C++ Code From BMS Algorithm Models
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Perform HIL Testing for BMS ECUs (1/2) @ A &
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Perform HIL Testing for BMS ECUs (2/2)
10991: Battery Emulation I/O Module

Key Features
= 6 independent isolated channels

= Architecture allows series and parallel battery stack
combinations

= Independent power and sense lines

= Voltage range of 0-7 V with 14-bit resolution
= 300 mA source to load

= 100 mA sink adjustable in 16 steps

MATLAB EXPO 2018



Summary

Multi-Domain

Collaborate Across
Domains
MATLAB EXPO 2018

Long lteration Cycles

Reduce Iteration Time

4\ MathWorks

Safety Critical System

s e e
Transit

Step

Functional Safety
Certification

10



4\ MathWorks

Taking It Further
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An Example BMS Architecture (1/2)

= Cells connected in parallel to match Ah
capacity requirement
— aBlock is one row of P number of cells in
parallel
= Blocks are connected in series to match
DC Bus voltage

= Cells are assembled, soldered and
packaged in smaller Modules
— A Module is typically 6 to 16 Blocks in series

= An Example 54kWh Pack Configuration i
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Series (S) Count

— Cell: Nominal 3.6v with Capacity 3.4Ah

— 46Cells in Parallel; Block of 156.4Ah Capacity
— 98Cells in Series; 6-S Module; Total 16 Modules
— Pack of 4416 cells with ~54kWh Capacity
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An Example BMS Architecture (2/2)

Module# n+1

Module# n

Block Voltage Measurement
Temperature Measurement
Optional Current Measurement
Cell Diagnostic
Cell Balancing
Isolated Serial

Communication

Central Controller Isolated Serial
supervisory tasks, SoC/SoH Communication
estimation, contactor management, JL

isolation monitoring, fault detection
and recovery = pheiabaiaiiaii Module# n-1
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