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INTRODUCTION

This document describes how to set up Selectronic inverter-chargers to create a
self-managed (open-loop) charge configuration with AES LiFePQO4 batteries and AES
RACKMOUNT battery modules.

1. AUDIENCE, WARNINGS, MESSAGES, GENERAL SAFETY, PERSONAL
PROTECTIVE EQUIPMENT

1.1 Audience

Configuration, installations, service, and operating tasks should only be performed
by qualified personnel in consultation with local authorities having jurisdiction
and authorized dealers. Qualified personnel should have training, knowledge, and
experience in the:

¢ Installation of electrical equipment

e Application of electrical codes, safety, and installation standards

e Analysis and reduction of hazards involved in performing electrical work

e [nstallation and configuration of batteries

e |nstallation and configuration of systems activated by relays

1.2 Warning, Caution, Notice, and Note Messages
Messages in this manual are formatted according to this structure.
Additional information concerning important procedures and features of

II the product. Read all the instructions before installation, operation, and
maintenance.

A Important information regarding hazardous conditions.

A WARNING

Important information regarding hazardous conditions that may result in personal
injury or death.

A CAUTION

Important information regarding hazardous conditions that may result in personal
injury.

NOTICE

Important information regarding conditions that may damage the equipment but
not result in personal injury.

NOTE

Ad hoc information concerning important procedures and features unrelated to
personal injury or equipment damage.




1.3 General Warnings

A WARNING
ELECTRIC SHOCK AND FIRE HAZARD
¢ This equipment must only be installed as specified.
¢ Do not disassemble or modify the battery.
e |f the battery case has been damaged, do not touch exposed contents.
e There are no user-serviceable parts inside.

Failure to follow these instructions may result in death or serious injury.

A WARNING
ELECTRIC SHOCK AND FIRE HAZARD

Do not lay tools or other metal parts on the battery or across the terminals.

Failure to follow these instructions may result in death or serious injury.

A CAUTION

ELECTRIC SHOCK

¢ Do not touch the energized surfaces of any electrical component in the battery
system.

* Before servicing the battery, follow all procedures to fully de-energize the battery
system.

¢ Follow the “Safe Handling Procedures” below when working with the battery.

Failure to follow these instructions may result in injury.

1.4 Safe Handling Procedures

Before using the battery and any power electronics, read all instructions and
cautionary markings on all components and appropriate sections of their manuals.
e Use personal protective equipment when working with batteries.

e Do not dispose of the battery in a fire.

e Promptly dispose of or recycle used batteries following local regulations.

Do not disassemble, open, crush, bend, deform, puncture, or shred.

Do not modify, re-manufacture, or attempt to insert foreign objects into the
battery, immerse or expose the battery to water or other liquids, fire, explosion,
or other hazards. If the user suspects damage to the battery module due to water,
heat, or other reason, take it to a service center for inspection.

Only use the battery for the system for which it is specified.

Do not lift or carry the battery while in operation.

When lifting a heavy battery, follow the appropriate standards.

Only lift, move, or mount following local regulations.
Take care when handling battery terminals and cabling.

Only use the battery with a charging system that meets specifications. Using a
battery or charger that does not meet specifications may present a risk of fire,
explosion, leakage, or other hazards.



¢ Do not short-circuit a battery or allow metallic conductive objects to contact
battery terminals.

e Replace the battery only with another battery that has been qualified for the
system. Using an unqualified battery may present a risk of fire, explosion,
leakage, or other hazards.

e Do not drop the device or battery. If the device or battery is dropped, especially
on a hard surface, and the user suspects damage, take it to a service center for
inspection.

1.5 Personal Protective Equipment

When handling or working near a battery:

e Use Personal Protective Equipment, including clothing, glasses, insulated gloves,
and boots.

¢ Do not wear rings, watches, bracelets, or necklaces.

2. DOCUMENTATION

This Application Note provides information about the integration of Discover
Lithium Batteries with Selectronic inverter-chargers in a self-managed (open-loop)
configuration.

Before installation and configuration, consult the relevant product documentation,
including Manuals, Application Notes, Installation and Configuration Guides.

Selectronic Documentation

e SP PRO 2i Instruction Manual (Document No: Ol0003 Part 004122 Rev 42 - Feb
2023)

e SP PRO Series 2i datasheet (Document No: BR0O007_20 Aug 2022)

¢ |Instruction Manual for SP LINK - Configuration and monitoring for SP PRO Series
2i (Document No: 010005 Rev30 2022)

Visit https://www.selectronic.com.au/ for the most recent version of published
documents.

Discover Energy Systems Documentation

e AES 42-48-6650 LiFePO4 Installation and Operation Manual (805-0065)
e AES LiFePO4 datasheet (808-0004)

e AES RACKMOUNT Installation and Operation Manual (805-0043)

e AES RACKMOUNT datasheet (808-0039)

Visit https://www.discoverlithium.com for the most recent version of published
documents.



https://www.Selectronic.com.au/
https://discoverlithium.com/s4x_files/resources/des-aes-42-48-6650-manual.pdf
https://discoverlithium.com/products/search/42-48-6650
https://discoverlithium.com/s4x_files/resources/des-aes-rackmount-user-manual.pdf
https://discoverlithium.com/products/search/48-48-5120-h
https://www.discoverlithium.com

3. OVERVIEW

This manual provides general settings and is not a comprehensive guide to the
programming and configuration of a specific installation. An installation may have
unique conditions or use cases that require modification or adaptations. Installers
must be capable of reviewing and adapting to the specifics of an installation and its
specific use case and optimizing settings where needed.

3.1 System Overview

The key steps required to install and configure the Discover Lithium batteries and

power conversion equipment are as follows:

e Review and confirm equipment compatibility and correct sizing.

e Terminate all networks correctly.

e Set up the self-managed (open-loop) configuration parameters such as charge
and discharge settings on the power conversion equipment.

e Set up user preferences and enable the use case using the power conversion
control system.

Figure 1. System Overview
Discover Lithium Batteries
* AES LiFePO,: 42-48-6650
e AES RACKMOUNT: 48-48-5120, 48-48-5120-H
Selectronic Inverters

e SPMC480-AU
e SPMC481-AU
* SPMC482-AU



NOTE

LYNK Il Communication Gateway

e The LYNK Il communication gateway is not required in a self-managed (open-loop)
configuration. However, it is a useful tool to diagnose the battery. For example, by
connecting the LYNK |l to the battery, you can access the battery logs, which can be
used to confirm if the inverter charge settings are fully charging the battery.

® As another example, use the relays on the LYNK to turn equipment or warning lights
ON/OFF based on various conditions on the battery.

Selectronic SP PRO 2i Instruction Manual

¢ Follow installation instructions outlined in the SP PRO 2i Instruction Manual,
especially content about pre-charge wiring and requirements on DC coupling.

3.2 Minimum Battery System Capacity

Battery charge and discharge rates are managed automatically by the Discover
Lithium Battery and Selectronic device. Using large solar arrays with battery banks
that are too small can exceed the operating limits of the battery to charge and
possibly lead to the BMS triggering over-current protection. Battery capacity must
accept the maximum charge current of the system, or charging must be curtailed
below the operating limit of the installed batteries. Derive this value by adding
together the charge capacities of all inverter-chargers and solar charge controllers in
the system. Additionally, battery peak capacity must support the surge requirements
demanded by the load attached to the inverter-charger. Match all inverter-charger
peak power values with the sum of all battery peak battery current values.

Inverter Peak = (Inverter Surge Value) / (Inverter Efficiency) / (48V: Low Battery

Cut-Off)
AES
AES LiFePO4 RACKMOUNT
Inverter Max Max
Single-Phase Models | Peak (20 Continuous | Continuous 42.-4.8-6650 48-48:5120/
seconds) | Charge oty || AWIITEER s oirn
9 9 inverter (2) Minimum per
inverter (3)
SPMC480-AU 184 A (1) 73 ADC 83 ADC 1 1
SPMC481-AU 262 A 104 ADC 119 ADC 1 2
SPMC482-AU 391A (M 156 ADC 179 ADC 2 2

() Calculated based on the surge power and efficiency CEC as published in Selectronic SP PRO Series 2i Instruction
Manual (Doc 010003 Part 004122 Rev 42 - Feb 2023).

(2 piscover AES LiFePOg4 42-48-6650 Battery, Peak Discharge Current: 300 A (3 seconds), 130 A DC Continuous Charge/
Discharge, as published in Discover LiFePO4 42-48-6650 Installation and Operation Manual (805-0065 Rev A).

(3) Discover AES RACKMOUNT 48-48-5120/48-48-5120-H Battery, Peak Power: 218 A RMS (3 seconds), 95 A DC
Continuous Charge/Discharge, as published in Discover AES RACKMOUNT Installation and Operation Manual (805-
0043 Rev E).



4. SELECTRONIC SETTINGS — SP LINK

Battery charge and discharge rates are managed by the Selectronic device based on
settings configured in the SP Link application.

Program the Selectronic inverter-charger with the correct voltage-based parameters
so the system can operate in a self-managed (open-loop) configuration.

4.1 Self-Managed (Open-Loop) Configuration

Refer to the latest Discover Battery documentation for battery values and the latest

Selectronic documentation for details on menu navigation and the setup procedure.

1. Install and then start the latest version of the SP LINK application.

2. Either use the Easy Start Guide > Site Configuration Wizard or create a new site
and fill in the site connection details.

3. In the Site Configuration tab, define the site and inverter equipment information.

4. In the Configuration Settings tab, set the battery parameters as shown in the
tables below.

5. Once the configuration is complete, from Configuration Settings, click Configure

SP PRO to send it to all assigned SP PROs.
4.1.1 Configuration Settings

Configuration can be done in either the Configuration Wizard or the SP LINK
application interface.

] Easy Stort Guide x

Site Configuration Wizard

Select Battery Configuration
Battery Confiquration
O Standard Battery Configurations and myGrid kits

Model No |Select from st

@i Cisiom Battery Configuration
Is the battery a sealed orflooded type? K unsure, select Sealed
O Sealed Lead Add Bater

ry Capaci
O Fooded Lead Acid 300 2] A [153kwh

@ Lihium LFePO4 Max Charge Curert

With Mideaint Menitoring

State Of Charge:
SoC Support Limit (Generstor Statt SoC for OF Grid)
50

% [77KWh | Suppor Batiery Capacty
Inverter Shutdown SoC

B 15 % [35K0m ] B Backup Batey Capacty

Figure 2. Site Configuration Wizard and SP LINK Application

All values and parameters assume an operating temperature of 25 °C.



SP-LINK - Inverter

SPUNK

Performance Data  Help
uraion Settngs | QuickView  Data View  Servioe Setngs

o X

Dol [0 | T

—— — — g o m—

Soa e O G <] [Dosbied 3] [ Grerod < (6edte) S0 kW] [Ewea o] [ 303

Inverter”  Battery® Charger” AC Source® Solar Hybrid Control  System* Inputs / Outputs” Shunts  Expansion Card Wring Diagram

Figure 3. Inverter Settings
Settin AES LiFePO4 AES RACKMOUNT
9 42-48-6650 48-48-5120 / 48-48-5120H
Quick Start
Battery Type Lithium LiFePO4 Lithium LiFePO4
Battery Capacity 130 Ah x the number of 100 Ah x the number of
batteries batteries

Inverter

DC Shutdown
e Battery 0% Load

When setting the DC Shutdown Battery 0% Load voltage,
consider what is set for the Generator Start SoC.

These settings should not be the same and should be at least
10% SoC apart. For example, if DC Shutdown Battery 0% Load

is 50.2V (20% SoC), set the Generator Start SoC to 30% SoC
or more.

48.0V (0% SOC)
49.5V (10% SOC)
50.2V (20% SOC)
¢ Battery 100% Load 46.0V
® Recovery Voltage 51.2V

e Shutdown SoC

Recommended value varies, depending on the type of
installation.

For example, when off grid with no generator, set a higher
Shutdown SOC such as 20%. If an automatic start generator is
configured, 10%.




SP-LINK - Battery

B Selectonic 5P LNK

Ele Connection PerformanceData  Help

Ste Information  Corfiguration Settings | QuickView  Data View | Service Setings

- o x

Disconnected

J[oo0000 | T

Corfiguration Fle 4] |

] Gt SPPRO's Configuration

Quick Start
Unit Application”

Solar Hybid (On Grc)

Inverter” {BaEN”} Charger
Lints

Powerchain Plan

| [Disabled

Battery Type®

| | Lthum LFePO4

AC Source™  Solar Hybrd Cortrol  System”  inputs / Outputs™

AC Gotpled Trp BMS Charger Adjustment
Max Charge Voltage®  AC Coupled Trip® Float Voltage Adjust
1480-884 V] 180.720V] 1200-00%
55205 S0 S
Hi Battery Alert™ Over Target Charge  Current Target Scale
1540-68.4 V] 3 1900- 1000 %]
s7af] | 10-250%] T0001%
207
Hi Battery Alest Clear®
540-884 1] Over Target Charge
55472 Cument Trp®
=l po-250%
208
Trip Delay*
02-2005)
20)

 (t6cels)

Shunts  Expansion Card Wiing Diagram

Battery
Periodic Equalise
Disabled <
Equalise Period"
12-1004]

100f

Periodic Recharge”
Enabled v

Recharge
12-1004)

Disabled

AC Source Power SoCControl  Battery Capacity
[01-1504 120- 60000 A
601 kW v |Enabled v 30012 [153kWh
Mid Peirt SoC Seting Over Temp. Protection
Monitoring Pevken’s Limit Charge above”
Disabled o] || 11.00- 150 135-70°C)
T2 s
Mad Point Range
r-10%) Limit Rate®
55 0-20%1
0
Equalise Request
Enablcd S

Configure SP PRO

Figure 4. Battery Settings

All values and parameters assume an operating temperature of 25 °C.

Setting

AES LiFePO4
42-48-6650

AES RACKMOUNT
48-48-5120 / 48-48-5120H

Battery

Max Charge Voltage

55.2V

55.2V

Hi Battery Alert
Voltage

576V

576V

Hi Battery Alert Clear
Voltage

56.8V

56.8V

Periodic Recharge

7 to 14 days

7 to 14 days

Peukert's Exponent

1.02

1.02

Limit Charge Above °C

45°C

50 °C

Limit Rate %

20%

20%
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SP LINK - Charger

[®] selectronic P LINK

Performance Data  Help Discomnected

J[oooo0 |

Corfiguraton Settings  QuickView  Data View  Service Seftings

Corfiguration Fie 4]

| [ Get P PO Coniguration

Configure SP PRO

Quick Start
Unit Application” Pawerchain Plan Battery Type® AC Source Power SoCControl  Battery Capacily’
01-1504M 120-60000 Ah]
Solar Hybrid On Grd) | [Diabled | [ tshium LFePO2 ~ (16oek) 60w | [Eabled v 300] [153kWh
Invetter” | Battery*  Charger” | AC Source’ | Solar Hybid Cortrol | System _Inputs / Outputs™  Shuts  Expansion Card Wiing Diagiam
ntil Stage Buk Stage Absoption Stage Aosort-Float Transton Float Stage Equale Stage
Voltage* Voltage™ Voltage* Net age” Voltage®
180-624] 1#80-624V] 148.0-624V] (a5 % of Battery Capaciy) | [480-624V] 1480 -6.8V]
55215 55215 s52[z]  [0.1-50% 55212 5525
Curent Current 0p -
{32 % of MaxChrg Cument) (a2 % of Max Ciug Curer] (a2 % of Max Chvg Curent)  Change Time" (a2 % of Max Chrg Cument) (a2 % of Mx Chrg Curant)
I1- 100%) 11-100%) - 100 % 11 -240 rin] {1-100 %1 1-100%)
10052 [2850A 1005 [2850A 1045 [285A 60 205 [570A 1
Initial Retum SoC Time* Time* Max Time" Long Term Voltage®  Time*
10-99 %] [1-240 min] 11- 260 min] 11 -240 min) 1480-624] 0.1- 260 hours]
e [5E EY 60l 5520 o

Figure 5. Charger Settings

All values and parameters assume an operating temperature of 25 °C.

Setting

AES LiFePO4
42-48-6650

AES RACKMOUNT
48-48-5120 / 48-48-5120H

Charger

Charger Settings

® Max Charge Current

130 A x the number of
batteries

95 A x the number of batteries

e |nitial Return Voltage

52.9V

52.9V

e |nitial Return SoC

95%

95%

Initial Stage

e \oltage 55.2V 55.2V

e Current 100% 100%

e Time 45 minutes 45 minutes
Bulk Stage

¢ \oltage 55.2V 55.2V

e Current 100% 100%

° Time 30 minutes 30 minutes

Absorption Stage

® \oltage

55.2V

55.2V

e Current

10%

10%

Absorb - FloatTransition

* Net Change

1%

1%

e ChangeTime

60 minutes

60 minutes

e MaxTime

60 minutes

60 minutes




Settin AES LiFePOg4 AES RACKMOUNT
9 42-48-6650 48-48-5120 / 48-48-5120H
Float Stage
* \oltage 55.2V 55.2V
e Current Keep default value Keep default value
e LongTerm Float 55.2V 55.2V
Voltage
Equalise Stage
* \oltage 55.2V 55.2V
e Current 1% 1%
* Time 0.1 hours 0.1 hours
Battery Temperature . .
Compensation Not applicable Not applicable
NOTE

e |f a DC Solar Charge Controller is used with a SP PRO, there can be some conflicts
when charging due to cable impedances. In some instances the displayed SoC on the
SP PRO may not reach 100%. If the DC Solar Charge Controller is the main charging
source, you may need to set the DC Solar Charge Controller 0.3V greater than the SP
PRO.

e The SP PRO inverter may default the SOC to 85% if the DC power supply is suddenly
interrupted (e.g. BMS protection). Either reset the SOC via the Service setting or
charge the batteries all the way to float mode prior to discharge.

e Set at least a 10% difference between the DC Shutdown 0% Load and Generator Start
SoC.

Example:
e DC Shutdown 0% Load =50.2V (20% SoC)
e SoC Start = 30% SoC
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