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Vanguard Battery Flex Pack Quick Start Guide

This document is meant to be a quick guide to get a Vanguard Flex Battery running. This guide is for Flex Packs of all
sizes with “Turn-Key” BMS firmware. If the battery is “CAN-controlled,” this guide does not apply. For more detailed
information, reference the Vanguard Battery Flex Pack Application Guide and Physical Installation Guide for the specific

battery. Further assistance can be provided by an application engineer from the Briggs & Stratton Power Application
Center.
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PREFACE

This document is meant to be a quick guide to get a Vanguard Lithium Flex Battery running. This guide is for Flex Packs of
all sizes with “Turn-Key” BMS firmware. If the battery is “CAN-controlled,” this guide does not apply. For more detailed
information, reference the Vanguard Battery Flex Pack Application Guide and Physical Installation Guide for the specific
battery. Further assistance can be provided by an application engineer from the Briggs & Stratton Power Application
Center.

OPERATING THE BATTERY

Unlike lead acid batteries, Vanguard lithium batteries have internal BMS (Battery Management Systems) that monitor
the battery, communicate various measurements and calculations, and controls the output of the battery. There are
various states, or modes, that Vanguard lithium batteries can be in. When not in use, the battery should be in Sleep
Mode, which helps preserve the state of charge for better shelf life as well adding another level of safety as there is OV
between the terminals while the battery is in Sleep Mode. One can think of the battery being “off” in this state.

In order to operate the battery, one must put the battery in either Discharge, Charge, or Hybrid Mode. In each of these
three modes, the terminals are live with the pack’s voltage, but each has a different purpose. With the default “Turn-
Key” BMS firmware, the modes are controlled by connecting the +5V Supply Pin (Pin 9) on the Machine Harness
connector to the Discharge Enable (Pin 2) and/or Charge Enable (Pin 7) pins. The subsections below explain each mode
and how to put the battery in that mode.

DISCHARGE MODE

Discharge Mode is the main operating state for the battery. The battery expects to have current to be pulled from it as
well as receiving regen current within its limitations as described in the Application Guide. When the battery is put into
Discharge Mode, it quickly does a series of tests to determine if it is safe for the battery to go live by ensuring there is
not an unexpected power source connected to the battery as well as ensuring that all Vanguard batteries in parallel are
at the same voltage. This test takes a second or two and can be heard as a series of clicks coming from the contactors
inside the battery.

To put the battery into Discharge Mode, the Discharge Enable Input (pin #2) on the harness needs to be pulled “high” to
the +5V Signal Supply (pin 9). This is usually done using a key switch, but any sort of latching switch can be implemented.
See Figure 2 on page 7 for a generic wiring schematic.

CHARGE MODE

Charge Mode is used to safely and properly charge the battery using the Vanguard Charger. The Vanguard Charger
automatically puts the battery into Charge Mode when it is connected to the battery and AC power is present to the
charger, but it must have the battery’s +5V Signal Supply, Charge Enable Input, and CANO High/Low signals connected to
the charger’s DB9 connector as listed in Table 3 on page 9 and Figure 2 on page 7. CAN communication between the
battery and Vanguard charger is required as well as proper terminating resistors.
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HYBRID MODE

Hybrid mode is intended to operate the application while also charging the battery via generator or other power source.
It allows one to operate the battery and application like it is in Discharge Mode while also charging the battery using the
Vanguard Charger. To put the battery in Hybrid Mode, the battery must be in Discharge Mode and then plug in the
charger. You cannot enter Hybrid Mode from Charge Mode.

APPLICATION HARNESS

| BATTERY CONNECTION

Each battery requires a machine harness connection. Table 2 (page 7) lists the pin-out for the battery’s harness
connector. Each battery requires an Interlock loop connecting pins 11 and 13. Each battery’s Discharge-Enable pin must
be connected to the 5V Supply pin through a power switch on the application that functions similar to an ignition switch.
This allows the battery to be “off” (OV on the terminals) when the application is not in use. The Charge-Enable and 5V
Supply pins on the battery must also go to the Vanguard charger, which connects the two pins when the Vanguard
charger receives AC power. The battery and the charger must be connected via CANO High and Low as well.

The 12V output on the battery’s harness connector can utilize the ground on pin 6 OR the 48V ground terminal, but it is
not advised to use both as it creates a ground loop. If using pin 6 as a ground, current is limited to 2A. If utilizing 48V
terminal ground, current should be kept under 1A as it can otherwise cause inaccuracies with SOC (State of Charge)
calculations.

While the 12V output is likely capable of powering an application’s power contactor, display, or data logger, it should
not be used to power headlights or other similar accessories. A DC-DC convertor on the 48V bus can be used for this
purpose instead. Table 1 (page 6) lists the connectors and pins that should be used for the machine harness to interface
with the battery. Figure 2 (page 7) shows a generic wiring harness between the battery, charger, and key switch.

Batteries of the same capacity can be wired in parallel to increase capacity and current capabilities. The 48V bus should
be wired to a common point such as bus bars, not daisy chained. The 48V leads should be as close to same length as
possible to keep equal resistance between batteries. The machine harness connectors should be wired in parallel as
shown in Figure 3 on page 8.

The following notes should be considered when designing/making the machine wire harness:

e 20 AWG (0.75 mm?) wire recommended for all signal wires.

e 14 AWG (2.5 mm?) wire recommended for the +12v output and ground, if used.

e All CANBUS wiring should be twisted-pair.

e The charger connection will provide the charge enable (switch) connection.

e A 120-ohm terminating resistor is required at the end of each CAN wiring run, for a total of (2) 120-ohm resistors
per CANBUS.
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Table 1: Connector and Pin/Socket Part Numbers

Connector Connector Part Number Socket/Pin Part Number
- POS.3,6(14GA /2.5 mm?): 0460-215-16141
Battery Deutsch (TE) HDP24-18-20PN ( / ) .
Mounted POS. 1-2, 4-5, 7-20 (20 GA / 0.75 mm~): 0460-202-16141
icati POS. 3,6 (14 GA / 2.5 mm?): 0462-209-16141
Application | o+ h (TE) HDP26-18-20SN ( / ) -
Harness POS. 1-2, 4-5, 7-20 (20 GA / 0.75 mm~): 0462-201-20141

Dummy Pin (14 GA /2.5 mmz): 114017
Both Dummy Pin (20 GA / 0.75 mmz): 0413-204-2005
Pin Extractor: 0411-240-2005

Figure 1: Machine-Side Connector for Vanguard Commercial Battery (Viewed from Wire-Entry Side). Deutsch (TE) P/N.
HDP26-18-20SN
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Table 2: Vanguard Commercial Battery Machine Harness Pin-Out

» » A 0 OLOR
1 LOW TRUE 1 COMM MODE REQUEST ORANGE
2 HIGH TRUE 1 DISCHARGE MODE ENABLE BROWN
3 12V AUXO MAIN 12V OUTPUT RED
4 CANO HIGH PRIMARY CANBUS (11939) YELLOW
5 CANO LOW PRIMARY CANBUS (J1939) GREEN
6 GROUND GROUND PIN BLACK
7 HIGH TRUE 2 CHARGE MODE ENABLE PINK
8 12V AUX1 PRECHARGE CIRCUIT FOR ONBOARD LIGHT GREY
CHARGING PROTECTION DIODE
9 5V 5V SUPPLY FOR PINS 2 AND 7 BLUE
10 12V AUX2 DARK GREY
11 INTERLOCK SUPPLY INTERLOCK LOOP IN APPLICATION ORANGE
HARNESS
12 LOW TRUE 2 12V ALWAYS-ON ENABLE WHITE W/ STRIPE
13 INTERLOCK RETURN INTERLOCK LOOP IN APPLICATION ORANGE
HARNESS
14 SIGNAL GROUND SECONDARY GROUND PIN BLACK
15 CAN1 HIGH SECONDARY CANBUS YELLOW W/ STRIPE
16 CAN1 LOW SECONDARY CANBUS GREEN W/ STRIPE
17 (RESERVED, FACTORY USE) (N/A)
18 (NOT CONNECTED) (N/A)
19 12V AUX 3 TAN
20 (NOT CONNECTED) (N/A)
VANGUARD BATTERY
O oo ra 20N KEY SWITCH
2 |HIGH TRUE 1 (Discharge) NO [HIGH TRUE 1 (Discharge)
3 [12v AUXD (Positive) ~———®COM [5V+ SUPPLY
4 |CANO HIGH
5 |cAND LOw ~—
6 |GROUND
7 |HIGH TRUE 2 (Charge)
8 [12v AUX1 (Pre-Charge)
9 |5V+ SUPPLY VANGUARD CHARGER
11 |INTERLOCK SUPPLY . DB3 MALE CONNECTOR
13 |INTERLOCK RETURN ' 2 |CANOLOW
14 |SIGNAL GROUND » 5 |5v+ SUPPLY
15 |CAN1 HIGH 7 |CANO HIGH
16 |CAN1LOW 9 [HIGH TRUE 2 (Charge)
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VANGUARD BATTERY - GENERIC SCHEMATIC - 2 BATTERIES WITH 1 ONBOARD CHARGER

BATTERY 1
VANGUARD BATTERY KEY SWITCH
DEUTSCH CONNECTOR NO |HIGH TRUE 1 {Discharge)

HDF24-18-20PN
HIGH TRUE 1 (Discharge) i COM |5V+ SUPPLY

12V AUXO0 (Positive) ol o

CAND HIGH E r‘ﬂ
CAND LOW ¥ 4
GROUND ‘E Ui

HIGH TRUE 2 (Charge)
12V AUX1 (Pre-Charge) i CHARGER 1

SV+ SUPPLY ":—)""“' VANGUARD CHARGER
11 [INTERLOCK SUFPLY DBY MALE CONNECTOR
13 [INTERLOCK RETURN "~ CANO LOW

14 [SIGNAL GROUND 0 5V+ SUPPLY

15 [CANTHIGH CANO HIGH
16 [CANTLOW ) 3) D HIGH TRUE 2 (Charge)

o =t|on|wn| b |r

w0

W | = R

ONBOARD
VANGUARD BATTERY CHARGER VANGUARD CHARGER

48V Terminals (5/16") PROTECTION 48V Terminals (5/16")

48+ |Positive (Red) g DIODE —u—qs\h Positive (Red)
48V-|Negative (Black) L ' I—ﬁnsv- Negative (Black)
BATTERY 2 ®

VANGUARD BATTERY
DEUTSCH CONMNECTOR
HDP24-18-20PN

HIGH TRUE 1 (Discharge) 4
12V AUXO (Positive) '
CAND HIGH

CANO LOW '
GROUND ~ >
HIGH TRUE 2 (Charge) J
12V AUX1 (Pre-Charge)  —g—
5V+ SUPPLY

11 |[INTERLOCK SUPPLY
13 |INTERLOCK RETURN
14 |SIGNAL GROUND

15 |CANT HIGH APPLICATION

- CONTACTOR APPLICATION
16 |CAN1TLOW (Optional)

CAN H [CAN High
VANGUARD BATTERY 2V = |12V Pos 2
48V Terminals (5/16") 12V - [12V Neg —®CAN L [CAN Low
48V +|Positive (Red) H #43\,; +|48V Load |t 45\ + |48V Positive (Red)
48V- |Negative (Black) # T # 43V - |48V Negative (Black)

L . J

[
[ [
[ [

[
r
!

co|~|o|m|e|w]|m

w0

NOTE 1: Despite the layout of the schematic, do not daisy chain 48V circuit. Try to keep wire lengths of 48V
circuit as equal in length as possible to prevent resistance imbalance between packs. Bus bars can be useful in
applications with batteries in parallel.

NOTE 2: (2) 120 Ohm terminating resistors should be on the CAN bus, one on each end of the two longest
legs.

Figure 3: Generic schematic for a system with 2 parallel batteries and 1 onboard Vanguard Charger.
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CHARGER CONNECTION

The Vanguard Commercial Battery Charger utilizes a standard DB9 port and connector to communicate between the
battery, the charger, and the machine. The DB9 port on the charger is female with sockets. The machine harness’s DB9
connector should be male with pins. Only use the Vanguard Commercial Battery Charger or a charger approved by Briggs
& Stratton. It is recommended to use 20 AWG (0.75 mm?) wire for the data connections to the charger.

Table 3: Vanguard Commercial Battery Charger Pin-Out

RECOMMENDED | TO BATTERY
SOCKET# FUNCTION COLOR CONNECTORPIN #

(NOT CONNECTED) (N/A)
2 CANO LOW GREEN 5
g (NOT CONNECTED) (N/A) -
4 (NOT CONNECTED) (N/A) .
5 +5V SIGNAL SUPPLY BLUE 9
6 (NOT CONNECTED) (N/A) .
7 CANO HIGH YELLOW 4
8 (NOT CONNECTED) (N/A) .
9 CHARGE ENABLE RETURN  PINK 7

ALL LISTED CONNECTIONS ARE REQUIRED

O[LELEL\0
0,00 0.0

(VIEWED AS LOOKING AT CHARGER DB9 PORT)

Figure 4: DB9 Pin-Out as Viewed Looking at the Charger Port
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