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Working Scope /
Scope | UrPOSE IEEE P2686 Recommended Practice for Battery Management

This recommended practice includes information on the Systems in Stationary Energy Storage A‘Pplic ations

design, installation, and configuration of battery
management systems in stationary applications,
including both grid-interactive, standalone cycling and
standby modes. This document covers Dbattery

management hardware, software, and configuration. The IEEE P2686 working group has spent FY20 writing content of the first complete draft.

Hardware capabilities in large systems include: e - .

grounding and isolation; passive and active balancing. We have completed writing the first draft of the clause that describes battery management
and wired or wireless sensors. Software capabilities . .

include: algorithms for optimal operation with reduced technologies and functions and expect to have a completed draft of all three clauses by

risk; best practices for verification and validation; - - . . .

alarms; and communication with external systems. February of 2021. An in person meeting was held in February and two virtual meetings were
Common settings are discussed along with settin . - . -

selection metho?js. Battery types thatqthis documenqc held N June and JUIy We eXpeCt f|rSt ba||0t|ng tO take p|aC6 N early 2022

covers include lithium-ion, sodium-beta, advanced lead-

acid, and flow batteries. General factors for other types -

are provided. Transportable energy storage systems IntrOdUCtlon (Draft Conte nt
that are stationary during operation are included in this

standard

Excerpt

This document does not cover battery management The role of battery management in stationary

Application or Customer/ EMS — Energy Management Systen

Market ’ Utility

systems for mobile applications such as electric energy storage systems is distinct from battery @fﬁw Service BN Bmgmmmﬁwmﬂm@@m@mm%m
vehicles; nor does it include operation in vehicle-to-grid management in electric vehicles or consumer — — ‘ @ DMS
applications. Energy management systems, which electronics. In stationary energy storage systems, H PCS — Power Conversion System
contrql the dispatch of power and energy to and from deC|S|ons_ about when and. how much to The EMS is nesponsible for making and Enerev Management The term EMS refiers to a broad range
the grid, are not covered. charge/discharge the batteries are mostly coordinating control decisions for one gy Vianag of computing systems from a wtility
_delegated t% IthefEMS ?r charger, w?lle the BMS or more devices to provide energy System (EMS) EMS to a device specific EMS.

Pur is responsible for enforcing a safe operating services.

urpose window. To accomplish this task, the BMS acts % El

Well-designed battery management is critical for the

_ , _ ) within one or more control loops as illustrated in Controller-1 Controller-2 ssxsmmsmsmaw CoOntroller-N
safej[y .and Iopgewty of bgtte_rles " stat_lonary Figure 2. Often, the BMS has direct control of an Diesel
spa)ﬁlel(;jtlosnyss.te-rl;]hIsdec:i)gcrl:;?senta r:z |?gfengizfor;o j :\nfcil;]fg interrupt device that opens the battery circuit to Generator Flywheel BESS Control Commands
rotect the battery from hazardous operation. 4
challenges to battery management design. This A y zaroous operat | t |

Additionally, the BMS can elevate warnings or
alarms to the EMS, which is then responsible for
appropriately restricting operation. This active
role distinguishes a BMS from a battery
monitoring system [IEEE 1491]. Note that a BMS
can include functions that take direct control of
charge or discharge. Examples of this include
periotic equalization charge in lead-acid systems,

document assists in the selection between design
options by supplying the pros and cons of a range of
technical solutions.

l L_\l Control Implementation

PCS, « BMS

cke

Li-lon Battery

eed Data (Alarms)
Safety Limits

|
Many aspects of battery management design require
integration with other systems such as energy

management or charge control systems. System

mFe_gratlloln ca|n 26 made d'.ﬁ'ctl.m or_ |{n$f035|ble éwthomital or dendrite stripping cycles in zinc-bromide flow Many other devices can be integrated through an EMS such as: ‘ Bfrfﬁgﬁ@ respo ;M@ mmmwmmmmg and "
_m;m;na e\;e do dc_orr;rn umE:ra 'OZ dm © atc;]e. an contr:.o battery systems. The functional distinction is that demand response fleets, fuel cells, renewable energy generators, ‘m""ﬁ@m@a@mmw safety limits and, if necessary,
I es”auc'e =1andardizalion. Mo acoress iils issue, s the purpose of battery management is to maintain phasor measurement wunits, etc. actuating the safety disconnect.

H_. eﬁOdﬂSQ rébusncé@@me;mt _best praCt'CeS battery safety and longevityy, and so they E | C t | D f EMS C| BMS
fnﬁumtﬁféa@ﬁéiﬂsygttgatr_mwﬁéké etr@a;tp%aﬁlgvigate generally supersede economic concerns or grid Xample Contro lagram Ttor an

for three intended audiences: general interest, BMS conditions, though not always.

desi ineers, and system integrators. For read T
who have a general nterest in BMIS technologies we  T€CHINOlogy Description (Draft Content Fxcarnt\

recommend starting with Section 5 as this describes the Alarm: Sensor

e ft d functi | logic that K sensor . ¥ Temperature is n/a,
aéMwSarle:, fc; W:rf’ ar; .l:]?cn'dor,:a oglct:h. a}[ r;\a .esnuri The BMS is the supervisory control system that ensures functionality - L —EEE
?e-conf.i ?e :aBI(\a/Ig \;\é)roal seecifiz ltJ)Z?te IsinoaesSIgeciﬁc of the battery pack while maintaining safe operating conditions and | ﬁie:n‘;"sd;‘:nz
. Iicat?c?n we recommend pstartin witr:y Sectioan on reacting appropriately to contingencies. This section provides a brief F
BFID\;)S Confiquration bv a Iicatior? and batterv tvbe description of some critical functions of the BMS. Each function Settings:
: gur oy app : Yy ype. description consists of an objective (task fulfiled by the function), * Max Temperature Over Temperature
seclion & provides a list of best. practices forwhich BMS input, output and effect on system. Effect on system describes the * Trip Max Temperature larm:
functions should be implemented with regards to the ouptcc;me gn e sustem statg when the funct g " s triggered. This + Min Temperature ' T::;":'T[je":noarx
battery type and its intended usage. For readers who . , ySH - . 99 ' * Trip Min Temperature pensor P
ntearate an existing BMS into a batt nerav stor section provides a brief description of some critical functions of the Jeme>  —s  Temp], String [#],
ntegrate an existing n°o a batiery energy storage BMS. Each function description consists of an objective (task fulfilled l Temp sensor [#],
system we recommend starting with Section 7 as this by the function), input, output and effect on system. Effect on system Temperature feralc whratieh ecorded at
describes the communications interface between the dy bes th ’ tp , OUTP th { { ty h. the f ty : (Temp) —»{ sensors every lF s
BMS and other devices. escribes the outcome on the system state when the function is SencorDats i ecEds e re—
. . triggered. e T  Temp >Max Temp],
Temp > —>  String [#], Sensor ¥ OR
Expected Timeline tring 4], Senso
[timestamp]
. Analog Channels BMS F ,
2018 — PAR submitted to IEEE o i H
Temperature Sense Leads Salannes Channels ¥
BMS Mi Under Temperature Alarm: Abnormal
L peeeeeee ICFO- = bessssseseees .
Sampling and Controller 4 Alarm: [Sensor Operation (Temperature
_ _ Analog to Digital - Process Control B - T Temp < Trip Min Management Alarm)
2019 — WG Kickoff Meeting Conversion Creut | i i ot L Teml, siing 4]
Communications Temp ensOrlitl;
Recorded at
Balancing — l E [timestamp] —
cireutt Analog or Digital Warnlng: [Sensor
2020 — Drafting Sections f L iy
- Current Sense Leads Circuit Interrupt Actuation vin Teme [#], Recorded at
e Current Shunt or Circuit Interrupt B F [testanp] .
] Hall Effect Sensor Contactor / Breaker = l h Normal Operation
. T > (Temperature
m= 2021 — Review/Editing Permissive)
- Inverter |
- , : Example Temperature Management Process Flow Diagram
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If you have knowledge of BMS design and would like to participate in the development of a new |IEEE recommended practice, then please contact the working
group chair, David Rosewater dmrose(@sandia.gov, and join us for the next digital working group meeting.
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