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1 Introduction

The megaTower is a modular energy storage system that can accommodate up to four
towers, each with its own BMS unit. Each tower consists of interconnected megaTower
modules, including one top and one bottom module, with intermediate modules in
between.

The megaTower range offers modular energy storage systems that can be expanded
according to your needs. The Plus range consists of 6-module stacks, configurable from
one to four towers (6M1T to 6M4T). The Extra range delivers higher capacity with 10-
module stacks, available in three- or four-tower configurations(10M3T and 10M4T). In the
10M3T configuration, three towers are populated within a four-tower frame. Both options
allow you to configure the current power according to your needs and add more or expand
towers as your energy storage needs grow.

Each module has a 36.1 kWh capacity. Each tower is managed by a Battery Management
System (BMS) located in the top module.

The megaTower features active cooling, a robust design, and an isolation panel with
auxiliary power and protection components, making it suitable for industrial and
commercial energy storage.

The MegaTower features a fully modular design, including a modular frame and
megaTower modules that can be easily populated into the frame. This design simplifies
handling, assembly, on-site installation, and relocating the megaTower from one location
to another.

One key advantage of the megaTower's modular design is its ability to isolate and resolve
complications without disrupting the installation. If a complication arises in one module,
the modular structure allows for targeted maintenance, enabling only the affected tower
to be switched off while the rest of the megaTower remains operational. This ensures
that troubleshooting and repairs can be performed without causing downtime or
impacting the performance of other towers.

A system can be easily expanded by adding new megaTowers in parallel with existing
units.

Each megaTower is equipped with an E-stop button wired into the isolation panel,
allowing for an emergency system shutdown to ensure safety and control.

This manual provides guidance for installers on the installation and commissioning
process of the Freedom Won megaTower Plus and megaTower Extra. Its purpose is to
help installers achieve a successful installation and integration with other equipment,
focusing on practical implementation rather than the technical details of the battery's
inner workings.

Freedom Won offers the following ranges using LiFePO4 technology:
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12V Auxiliary Range

eTower

LiTE Home and Business 52V

LiTE Home and Business HV

LiTE Marine

LiTE Mobility (golf carts, forklifts, etc.)
LiTE Commercial HV and HV+

LiTE Industrial

megaTower Plus/Extra

© XN oakraANd -

This manual does not cover the setup, interface, or functionality requirements for third-
party equipment integration with the megaTower. However, Freedom Won is available to
provide direct support specifically related to battery interfacing with supported third-
party inverter brands.
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2 Product Description

2.1 megaTower Module Configuration

The megaTower frame accommodates four towers. Each tower is fitted with megaTower
modules that connect in series with each other when populated into the frame.

Refer to the image below illustrating the megaTower frame example. This example is for
the megaTower Plus, it can accommodate up to 6 modules per tower, which makes 24
modules in total.

Figure 1: megaTower Frame Example

The megaTower modules consist of three different types: a top module, intermediate
modules, and a bottom module. The megaTower Plus includes four intermediate
modules, while the megaTower Extra has eight. As a result, the megaTower Plus has a
total of 6 modules per tower, and the megaTower Extra has 10.

The modules connect at the rear to a series of vertically aligned busbars as they are slid
into place. The top module has additional connectors that connect it to the main
horizontal busbars, which connect all the towers to a common DC bus.

Each tower's modules are linked with Ethernet cables on the front. These cables carry
the communication signals and auxiliary power necessary to connect all the modules in
the tower to the top module, where the master BMS unit is located.

The top megaTower modules across the four towers are connected with cables through
a four-pin Deutsch plug cable, which links all the top modules together. This cable
provides communication and power from the isolation panel to the modules. Anisolation

Copyrights reserved by
Freedom Won
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panel can be mounted at the right or left end of the frame, containing an isolation switch,
main power fuses, and a power supply with battery backup for auxiliary power.

Refer to the image below for megaTower top module, intermediate megaTower module,
and bottom megaTower module examples.

‘,'I g / \ \‘\_“
— \

(Comms and Power Cable) x \ﬁ

0

( Frame ) > : ?I

|
|

4
-
9
m
of
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0
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= 3
o
Q
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o

Figure 2: megaTower Plus Top, Intermediate, Bottom Module Example

Legend Table

Component ‘ Description

Comms and Power Cable The Comms and Power Cables are responsible for both
transferring electrical power and facilitating communication
between the various installed modules of the megaTower. It
ensures that each module is connected to the power source
and communicates properly for charge/discharge control,
monitoring, and coordination across the stack.

Frame The Frame serves as the structural foundation of the
megaTower. It provides the physical support for stacking
multiple megaTower modules, ensuring stability and
alignment of components.

Top megaTower Module The Top module is the uppermost module in a megaTower. It
(Master) houses critical components like the battery management
system (BMS), which controls charging, discharging, and
safety features for the tower. It is referred to as the Master
module because it includes the Master BMS. Refer to 2.1.1for
the master module role.
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Tower A Tower refers to a column of megaTower modules stacked
above one anotherin a frame. Each megaTower has 4 towers
and 6 or 10 modules, depending on the megaTower version.

Intermediate megaTower The intermediate modules are middle-level modules in the
Module (Remote) megaTower. Positioned between the top and bottom
modules, these modules contribute to the system's overall
energy capacity and voltage. Intermediate modules also
complete the series connection between the top and bottom
modules. These modules are also referred to as Remote
modules because they contain Remote BMS units that
measure battery parameters that are communicated to the
Master BMS. Refer to 2.1.1 for the intermediate module role.

Bottom megaTower Module | The Bottom Module is the module populated at the bottom of
(Remote) the megaTower frame. It is the foundation for the entire
stack, providing the base level. This module is also a Remote
module, but it has a different rear busbar connection
configuration from the intermediate modules. Refer to 2.1.1
for the bottom module role.

AN

warnine Warning: Incorrect Module Installation Can Cause Damage

Do not swap module typesinto different slots. Each module is designed for a specific slot
and usingitinanincorrect slot will result in serious damage to the module. Always install
modules in their designated slots to prevent damage and maintain optimal performance.

2.1.1 megaTower Module Roles

Each megaTower module within the megaTower plays a specific role, contributing to the
overall functionality of the megaTower. Refer to Figure 3 below for the top megaTower
module example.

12
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Four Pin Deutsch
Connector

ON/OFF Switch

RJ45 Connector

o

Gateway Ethernet
Port
<

T —

mega

OR Code

Legend Table

Figure 3: megaTower Top Module Example

Component ‘ Description

Four Pin Deutsch

This four-pin configuration provides a reliable connection for
power and signal transmission between the top modules.
Thisis then also connected to the Isolation panel for power
and communication.

Fan Used as forced cooling to cool components.
ON/OFF Switch Used to manually start or stop a tower.
RJ45 Connector Used to carry inter-module data communication between the

top, intermediate, and bottom modules. This connection also
carries power to these modules.

Gateway Ethernet Port

A Gateway Ethernet Port is a connection point that allows
communication between the battery’s remote access
gateway and the internet for remote setup, monitoring, and
fault-finding. The internet is required at this point to allow
the gateway to be remotely accessed. The BMS can also be
accessed through this connection using the Freedom Won
eConnect application software.

OR Code

The QR code is used to direct users to the portal and pre-
populate the battery serial number and verification key into
the portal fields.

13
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Top Module (Master) Features/Operations

e Equipped with the Master Battery Management System (BMS) that links to the
other modules and manages primary controls and interaction with other
devices.

e Equipped with a Remote BMS unit for measurement of cell voltages,
temperatures, and balancing of cells.

e C(Calculates safe charge and discharge parameters and then communicates to the
connected inverter.

e Monitors all cell voltages in Master and Remote modules.

e Collectsinformation from all Remote megaTower modules.

e Enables communication between towers.

e Houses the internet gateway for remote monitoring and fault-finding.

e Includes 4x Phoenix busbar connectors at the rear to connect to the busbars
mounted in the frame. Two are for connecting to the modules below, and two are
for connecting to the main megaTower busbars.

e Houses two contactors to disconnect the tower from the main busbar if
required. They disconnect both the + and - connections to the main busbar.

e Thermistors to measure cell module and busbar temperatures.

e Houses the tower on/off button unit, which includes a light that indicates tower
status.

e Fuseto protect modules from overcurrent and short circuit.

Intermediate Module (Remote) Features/Operations

e Equipped with a Remote BMS to monitor cells within the module.

e Cellbalancing.

e Featuresinput and output RJ45 connectors for megaTower intermodular
connection.

e Theintermediate module is fitted with 2x rear-mounted Phoenix busbar
connectors.

e Thermistors to measure cell module and busbar temperatures.

e Fuseto protect modules from overcurrent and short circuit.

Bottom Module (Slave) Features/Operations

e Equipped with a Remote BMS to monitor cells in the module.

e Balancing of cells.

e Hasasingle RJ45 connector for power and communication.

e Theintermediate module is fitted with 2x rear-mounted Phoenix busbar
connectors, completing the series busbar connection.

e Thermistors to measure cell module and busbar temperatures.

e Fuseto protect modules from overcurrent and short circuits.
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2.2 megaTower Capacity and Configuration

Each megaTower module has a capacity of 36.1kWh. A fully populated megaTower Plus
contains 24 megaTower modules, resulting in a total capacity of 868kWh. The nominal
voltage is 691V. The megaTower Extra, with all towers populated, contains 40 megaTower
modules, resulting in a capacity of 1447kWh at a nominal voltage of 1152V.

The isolation panel (Figure 4) features an isolation switch designed to isolate the
megaTower DC bus from the outgoing DC connection to the inverter. It also includes a
dedicated 24V battery backup, which enables the BMS to initiate a “black start” in the
absence of external AC power. The panel is equipped with a 230V AC power input and a
DC-DC power supply to provide auxiliary power from both an AC source and the battery
bus.

oDuring the installation, ensure that the Isolation Panel, located on the side of the
megaTower, has adequate space for proper access and operation, allowing for its door
opening as needed.

-

/

_— -~

DC to DC Converter
Power Supply

Mimosa Network/Ethernet
Surge Arrestor

]

12V Backup Batteries

Figure 4: Isolation Panel Example
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Legend Table

Charger Converts 230 AC power from the grid source
into DC power, which is used to charge the
24VDC batteries.

DC to DC Converter Power Supply Alternative charging of the 24V batteries,
converting the high DC voltage on the main
bus to 24VDC.

Mimosa Surge protection X2. One on the Helps protect the CAN communication and

CAN and one on the ethernet ethernet line from surges or lightning

communication line. strikes.

12V Batteries 12V batteries are used for auxiliary power to

the Master megaTower modules for
communication to the BMS.

800A Fuse Protection against short circuits on the
DC bus and overcurrent.

E-stop Button Wired into the isolation panel to enable
emergency shutdown for safety and control.

Isolator Switch Used to isolate the inverter from the
megaTower.

The maximum current for each megaTower is determined by the Phoenix busbar
connectors' current limit of 200A per tower. Both the modules and the isolation panel
have built-in fuses to protect against overcurrent and short-circuit situations.

The megaTower includes active cooling fans in each module that will switch on should
the module's internal temperature increase above a prescribed threshold. General and
technical specifications are listed in Table 1. Special lifting equipment is required to
populate the megaTower on-site. This will be covered under the installation section.
Fixed busbars are pre-installed into the frame during assembly. The modules connect to
the busbars as they are populated into the frame. Once populated, the main positive and
negative busbars link all the towers together, carrying the current to the inverter, as
shownin Figure 5.
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- '
e
Main Positive

[ ]
—

N

Small Module .
Busbar
Module Busbar

\_ N

Legend Table

Component Description

Figure 5: Main Positive and Negative Busbars Example

Main Positive The main positive busbar.

Main Negative The main negative busbar.

Module Busbar Used to connect the intermediate and
bottom modules.

The main busbars are connected to the isolation panel using polybraid cable. There are
termination pointsin the isolator panel for cable connections to the inverter(s) and other
equipment that must be connected to the DC bus.

The CAN communication to the inverter is terminated on a Phoenix 10-pin plug on the
isolation panel. Refer to Figure 6 for cables and communication to the inverter example.
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~~~~~~ Ethernet

CAN
——— Positive cable
——— Negative cable

Figure 6: DC Cables and Communication to Inverter Example

The installer must use the correct termination cable size based on the megaTower
specifications (refer to the Installation Tools section). The cable must adhere to local
standards. If several inverters and charge controllers need to be connected to the
battery and/or there are multiple batteries, it may be advisable to install a DC connector
box as a junction point to branch out to all the battery-connected equipment.

oThe external power cables are not included with the megaTower. The installer or
EPC must provide and install these cables.

Users can access the BMS in each top megaTower module through the gateway ethernet
port using eConnect and the Orion utility. Referto Figure 3 Legend Table for more details.
The BMS profile must match the inverter being used. The profile determines the CAN Bus
protocol for communication between the inverter(s) and the megaTower(s). During the
setup, users may be required to update the megaTower profile to match their inverter. To
enable remote login, the battery gateway must be connected to the internet. As an
alternative backup, a CAN adapter can be used for local access to the battery BMS.

oThe correct adapter for the megaTower range is a CAN adapter, as illustrated in
Figure 7. This is available from Freedom Won as an accessory. The installer will have to
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make up a DB-9 cable to connect the CAN adapter to the BMS through the 10-pin
Phoenix connector.

Figure 7: CAN Adapter Example

The BMS power and communication cables between the top megaTower modules and the
isolation panel are connected with a four-pin Deutsch connector. These cables are only
used on the top megaTower modules to connect power and CAN Bus 2 communications
from the isolation panel to the top megaTower modules. Figure 8 provides animage of the
plugs used. The megaTower will be supplied with a pre-made four-pin Deutsch connector
and jumper cable set.

Figure 8: TE 4 Pin Connector
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2.3 megaTower Range Specifications Sheet Overview

Refer to the table below for megaTower Plus and Extra Specifications.

Table 1: megaTower Plus and Extra Specifications

JAL

megaTlower

megaTlower

megaTower megaTower Plus megaTower megaTower
Plus 6M1T Plus 6M2T Plus 6M3T 6M4T Extra 10M3T Extra 10M4T
FWMT-0221- FWMT-0442- FWMT-0663- FWMT-0885- FWMT-1475-
HVPA-0000 HVPA-0000 HVPA-0000 HVPA-07670648 HVXA-
12781080

Total Energy 217 434 651 868 1085 1447

Capacity [kWh]

Usable Energy, 195 391 586 781 977 1302

90% DoD [kWh]

Recommended 174 347 521 695 868 1158

Energy per Cycle,

80% DoD [kWh]

Battery Current 314x1 314x2 314x3 314x4 314x3 320x4

Capacity [Ah]

Nominal Voltage 691 1152

(vl

Max/Min 767/648 1278/1080

Operating

Voltage [V]
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Max./Cont.
Discharge
Current[A] 2
Max./Cont.
Discharge Power
[kW]2
Max./Cont.
Charge Current
[A]

Max./Cont.
Charge Power
[kw]

Short Circuit
Current[kA]
Total Number of
Modules
Module Weight
[kgl

Total Module
Weight per
Tower [kg]
Crated Module
Weight [kg]
Total Crated
Module Weight
[kgl

Module
Dimensions - H x
W x D [mm]
Crated
Dimensions per

Freedom Won megaTower User Manual

220/200

162/138

160/96

110/66

234

B x 234(1404)

284

6 x 284 (1707)

230x1225x682

6x422x1320x772
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440/400

304/276

320/192

2211132

10

12

12 x 234(2808)

12 x 284(3408)

12 x 422x1320x772

660/600

456/414

480/288

331/199

15

18

18 x 234 (4212)

18 x 284 (5112)

18 x 422x1320x772

880/800

608/553

640/384

442/265

20

24

24 x 234 (5616)

24 x 284 (6816)

24 x 422x1320x772

660/600

760/691

480/288

552/331

15

30

30x 234(7020)

30 x 284(8520)

30x422x1320x72

Revision: 01

880/800

1014/922

640/384

737442

20

40

40 x 234(9360)

40 x 284 (11360)

40x422x1320x772
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D[mm]

Module and Cell
Configuration
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36 cells per
module in series, 6
modules in series

per 'tt)ower. 1tower | per t|(|)V\|/er. 2 per tower. 3
per battery parallel towers parallel towers per
per battery

Notes to Specification Sheet
Voltage suitable for various high DC voltage inverters. Please enquire with Freedom Won for pairing support.
Max current duration 10s every 8min. Derating will apply outside the 5°C to 50°C range. Refer to the warranty document for thermal

1
2
guidelines.
3
either side of the megaTower.
4
Frame Specifications
Model (Incl. FWMT-6M1T-HVPA-FRAME
Isolation
Cabinet)
Total Weight - 92
Frame [kg]
Crated Weight - Frame: 132 |
Frame [kg] Isolation Cabinet: 98|
Busbars: 58
Overall Frame 1596x(1264+440)x700

Dimensions (Incl.

Isolation
Cabinet) [mm] 3

Copyrights reserved by
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36 cells per
module in series, 6
modules in series

in series, 6

battery

36 cells per module

modules in series

36 cells per module in

series, 6

modules in series per

tower. 4
parallel towers per
battery

36 cells per
module in series,
10

modules in series
per tower. 3
parallel towers
per battery

36 cells per
module in series,
10

modules in series
per tower. 4
parallel towers
per battery

These dimensions include the isolation cabinet on the side. Power supply and isolation panel dimensions H x W x D [mm]
930x440x370mm. The isolation panel door opens towards the front face of the megaTower. The isolation panel can be mounted on

Refer to the warranty document for further details.

FWMT-6M2T-HVPA-FRAME

184

Frame: 265 |
Isolation Cabinet: 98 |
Busbars: 58
1596x(2520+440)x700

FWMT-6M4T-HVPA-FRAME

368

Frame: 530 |
Isolation Cabinet: 98|
Busbars: 58
1596x(5032+440)x700

580

Frame: 788 |

FWMT-10M4T-HVXA-FRAME

Isolation Cabinet: 98|

Busbars: 58

2568x(5032+440)x700

Revision: 01
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Crated Frame Frame: 600x850x1740 | Frame: 600x850x1740 | Frame: 780x1700x1740 | Frame: 900x1600x2650 |

Dimensions (Incl.  Isolation Cabinet: Isolation Cabinet: Isolation Cabinet: Isolation Cabinet: 1046x596x486 |

Isolation 1046x596x486 | 1046x596x486 | 1046x596x486 | Busbars: 140x140x4100

Cabinet) [mm] Busbars: 120x140x550 Busbars: 120x140x1675 Busbars: 120x140x4060

Frame 1Tower to houseupto 6 2 Towers to house up to 12 4 Towers to house up to 24 4 Towers to house up to 40

Configuration modules (6 modules modules (6 Modules per modules (10 Modules per tower)
Modules per tower) (6 Modules per tower) tower)

Additional Information

DC Connection Busbar in isolation cabinet - installer to connect appropriate cables.

DC Connection - 1x120mm? Polybraid Cable 2 x 95mm? Polybraid Cable

Fly Leads (no.

per electrode)

[mm?]

Module Aluminium and Mild Steel - Powder-coated white, rack-mounted. Option of installing an isolation panel on either side of the rack.

Enclosure

Protection Main bank fuses (600A), fuses in each module (300A), Main bank fuses (1000A), fuses in each module (300A), contactors
contactors in each master module. Protection against short in each master module. Protection against short circuits,
circuits, overcurrent, cell under and over voltage, and overcurrent, cell under and over voltage, and temperature, weak
temperature, weak cell detection. cell detection.

Control Interface | CAN Bus, Ethernet/Gateway, optional Fiber connection.
Human Interface RJ45 Plug for Programming or PC access via ethernet, 8-pin Deutsch connector for access via CAN. On/Off button with indicator
light. EMS optional

Remote Real-time data logging and remote monitoring over Ethernet. Internet connection required.

Monitoring

Service Life 4 Standard Warranty: 10-year (or 8000 cycles)80% DoD, 0.5C Max Discharge, 0.3C Max Charge, Max 25deq. Expected life: >15 yrs(>8 000
cycles)at 80% DoD

Battery Battery Specification: Designed and built according to IEC62619, IEC61000, UN38.3

Standards

Notes to Specification Sheet

1 Voltage suitable for various high DC voltage inverters. Please enquire with Freedom Won for pairing support.

2 Max current duration 2 minutes every 10-min. 1.5 x Max overload can be handled for 5 seconds. Current limits are rated for 10°C to 25°C

battery temperature. Derating will apply outside this temperature range.
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3 These dimensions do not include the isolation panel on the side. Power supply and isolation panel dimensions H x W x D [mm]
930x440x370mm. The isolation panel door opens towards the front face of the megaTower. The isolation panel can be mounted on
either side of the megaTower.

4 Refer to the warranty document for further details.

5 Isolation panel requires 220VAC to ensure the backup batteries are charged and balanced.
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2.4 megaTower Plus and Extra Dimensional Drawings

When installing the megaTower on-site, it is essential to account for its dimensions to
ensure an efficient installation process. To prevent potential issues, adequate clearance
should be maintained rather than designing to the exact limits of the available space. The
megaTower Plus has a height of 1,596 mm and fits conveniently into a standard shipping
container. The megaTower Extra, standing at 2,568 mm, requires a high-cube (HC)
container with an additional ceiling height to accommodate its taller frame. The
megaTower Plus and megaTower Extra were designed with containerised solutions in
mind, allowing for two to fit into a single 6m container facing each other. If a 12m
containerisused, itis possible toinstall 4x megaTowers in one container. This optimised
design facilitates efficient transportation and seamless deployment of the megaTower.

For containerised solutions, Freedom Won offers the option to assemble and pre-
commission all megaTower models at the Freedom Won factory in the container before
delivery. This will reduce the required setup and commissioning time on-site.

Refer to the image below for the megaTower Plus dimension drawing.

Leave 450mm clearance
infront of panel door .
b,
5472 A
5032 440
- =, r=1
: 0 - = - - - f - - - =
[] [ [] []
“= s mem . . . mow - = o -
F ] + ] ] ] 2 | =
s s aa . . s =mow . M el O
[ ] + [] [ ] [] < o
“ e mewm - . " e ow - &
[] + [ [] []
s = - . s e - = .
] -1 ] [] &
- . - - L] L] - - - - Ll - LI L] -

Figure 9: megaTower Plus Dimensions
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Refer to the image below for the megaTower Extra dimension drawing.

Leave 450mm clearance

infront of panel door -
- A o
5472 o/A
5032 440
- ] F ' A .. 1
¥ ¥ | L -
i N T T T -
K W . L .. .. | |
L] [ ] . |_i . . = S |
3 i ] ’ 2 I |
3 i — ||:| — — E g & i
i i | L . . -
i ¥ P L .. &
(] ] e FH® .. . - -
Figure 10: megaTower Extra Dimensions
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1 Safety Precautions

This section highlights safety procedures to prevent damage to the megaTower and
personnel. These instructions must be followed to avoid harm to equipment and
personnel.

1.1 Operator Safety Requirements

To operate or assemble the megaTower safely and effectively, personnel must:

warnine Important Safety Precautions
e Be familiar with the energy storage system'’s structure and working principle.
e Readand understand this user manual.
e Beaware of relevant local standards and regulations.

e The operators must have a thorough understanding of wiring, electrical theory,
and assembly principles. Failure to meet these requirements may result in serious
injury, equipment damage, or system malfunction.

warnine - Safe and Handling Precautions
To safely handle the megaTower, follow these precautions.

e When using a forklift to move the megaTower box, it's important to ensure that
the centre of gravity is evenly balanced between the two forks. This ensures
optimal stability and control.

e When moving larger-sized equipment, ensure that your view is not obstructed.
It is recommended to arrange for assistance from additional personnel.
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oancer Warning Signs and Nameplates

To ensure safe operation, follow the labelling guidelines.

e Do not remove or damage warning signs as they contain critical safety
information.

e The nameplate stickerislocated on the Isolation Panel and provides essential
product parameters.

e [onotremove or damage the nameplate.

e Ensure the equipment label always remains clear and readable. If the label is
damaged or blurred, replace it immediately.

oancer Electrical Safety Precautions

To ensure safe operation, avoid touching live components, inspect equipment before
use, and observe electrostatic protection rules.

e Do nottouch terminals or conductors connected to power.

e Inspect equipment for damage or hazards before operating.

AN

warnine. Environmental and Space Requirements

To ensure efficient installation of the megaTower, it is crucial to select an installation
location that meets the following requirements.

e Select an installation location that is free from electromagnetic radiation, oil
mist, corrosive or flammable gases, metal powder, dust, oil, water, or other
foreign objects that could interfere with the megaTower operation.

e Ensure that the selected location does not have flammable materials near the
battery, as they can pose a fire risk.

o Verify that the installation area is clear of radioactive or harmful gases and
liquids that could compromise the megaTower’s performance or pose arisk to
human safety.
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e ThemegaTower must beinstalledindoorsinawell-cooled area protected from
moisture and dust.

o Keep the megaTower away from areas with high humidity, high temperatures,
or exposure to corrosive gases. These elements can negatively impact
performance and lifespan.

e Do notinstall the megaTower in direct sunlight.

e Verify that the grounding cable in the power distribution room is properly
installed and grounded. The ground resistance inadry environment should not
exceed 4 (). megaTower frames must be grounded to the site's Protective
Earth.

e The battery mounting surface must have adequate load-bearing capacity and
must be properly levelled to within 3mm over the length of the megaTower.

oanceR Personal Protective Equipment (PPE)

Failure to wear the required PPE may result in serious injury or death. Wear protective
gear such as insulation gloves, safety shoes, etc.

oanceR Product Scrapping

When disposing of the megaTower, do not treat it as reqular waste. Return to Freedom
Won (fees may apply) or contact a local authorised recycling agency.

oancer Other Considerations
Take the necessary precautions when maintaining or repairing equipment:
e Wear protective gear (earplugs, insulating shoes, scald-proof gloves).
e Ensure emergency rescue facilities are available at remote installation sites.
e Implement all necessary measures to ensure personnel and equipment safety.

e Ensure megaTower operations meet national/regional standards.
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e This manual is for standard configurations. For special needs, provide
instructions when ordering.

e This manual does not cover all possible situations. For unclear situations,
contact Freedom Won.

warnine Isolation Panel 24V Charger Settings

Theisolation panelis fitted with a Victron charger to ensure the backup two 12V batteries
(connected in series for 24V nominal) are charged. Always set the Victron charger to Li-
ion mode before using the megaTower to prevent damage to the backup 12V batteries.
The two batteries must be individually charged to 14V before connecting in a series.

AN

warnine Communication Cable Requirements

The communication cable between the inverter and megaTower must be of high quality
and shielded, and grounded on the inverter end to prevent noise interference from
external equipment. Failure to use a suitable cable can lead to system malfunctions,
damage, or safety hazards.

Allcommunication cables used must be routed away from machines with electrical noise
emissions and any power cables (AC and DC). Any noise picked up by the communication
cable may result in bad or no communication.
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oanceRr Electrical Shock Hazard

Any unpopulated towers of the megaTower must be blanked off with cover plates to
prevent exposure to live busbars. Failure to install cover plates will result in exposed
electrical components, posing a serious risk of electrical shock. Ensure cover plates are
properly installed to avoid injury or death. These cover plates are available as
accessories.

warnine: Module Installation and Frame Levelling

Module Population: Always populate the modules from the bottom up to ensure stability
and safety of the megaTower frame.

Frame Levelling: After installation, the megaTower frame must be levelled and shimmed
to ensure equal load distribution and prevent uneven stress on the system. Failure to
stabilise the system can cause permanent damage to the frame.
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1.2 Pre-Installation Checklist and Spare Parts

o Before starting the installation, thoroughly inspect all equipment for any signs of
damage. If any damage is found, immediately contact Freedom Won and provide
photographs for support.

Refer to the megaTower accessories and components list below. Accessories are not all
supplied with the megaTower but are recommended.

Table 2: Accessories List

1 Module Lifting Handles - Note that six are supplied with each megaTower, with
more available as accessories.

2 A module electric lifter - Necessary for the megaTower Extra, where forklift
access is impossible to install the modules. This is not included as standard
with the megaTower product.

3 CAN adapter - Note that one is supplied per megaTower.

4 Deutsch 2 Way Plug, Male, 16A - To extend the remote E-stop.

5 Deutsch 2 Way Plug, Female, 16A - To Extend Remote E-stop.

6 ECKK302 Ratchet crimping tool - For Deutsch connectors.

7 Empty Tower Cover Plates - Required to close off unpopulated megaTower

tower frames, preventing exposure to live busbars and reducing the risk of
electrical shock. The installation of this cover plate is mandatory to ensure the
safe operation of the system.
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Refer to the list below for spare parts items.

Table 3: Spares List

1 1500V Main DC Fuses, 1000A FUSE-BS15-1000-ECM
2 24V Power Supply Fuses X2 FUSE LINK-492205
3 1500V Module Fuses, 400A FUSE-ESU10-400-C

o It is not necessary to keep spare fuses on hand, as they rarely blow. In the unlikely
event that a fuse does blow, replacement fuses can be obtained from Freedom Won. For
very remote locations, additional spares might be required. Contact Freedom Won for
advice.

1.3 Packaging and Lifting Considerations

The megaTower modules are packed in a wooden crate with foam protection between
the module and the crate.

The frameis shipped in separate sub-assemblies that are pre-assembled at the Freedom
Won factory. This reduces the shipping volume.

The sub-assemblies and modules are packed inawooden crate with feet and can be lifted
by a forklift or pallet trolley.

For detailed shipping details, refer to the table below.
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Table 4: megaTower Plus and Extra Packaging and Lifting Considerations

megaTower = megaTower | megaTower = megaTlower megaTower megaTower
Plus 6M1T Plus 6M2T Plus 6M3T Plus 6M4T Extra Extra
FWMT- FWMT- FWMT- FWMT-0885- | 10M3T 10M4T
0221-HVPA- | 0442- 0663- HVPA- FWMT-
0000 HVPA-0000 | HVPA-0000 @ 07670648 1475-HVXA-
12781080
Total 6 12 18 24 30 40
Number of
Modules
Module 234
Weight [kg]
Total Module | 6x234(1404) 12x234(2808) | 18x234(4212) 24 x 234(5616) 30x234(7020)  40x234
Weight per (9360)
Tower [kg]
Crated 284
Module
Weight [kg]
Total Crated 6 x 284 (1707) 12 x 284(3408) | 18 x 284(5112) 24 x 284 (6816) 30x284(8520) | 40x 284
Module (11360)
Weight [kg]
Total Weight | 92 184 368 580
- Frame [kg]
Crated Frame: 132 | Frame: 265 | Frame: 530 | Frame: 788 |
Weight - Isolation Isolation Cabinet: 98| Isolation Isolation Cabinet: 98|
Frame [kg] Cabinet: 98| Busbars: 58 Cabinet: 98| Busbars: 58
Busbars: 58 Busbars: 58
Crated Frame: Frame: 600x850x1740 | Isolation Frame: Frame: 900x1600x2650 |
Frame 600x850x1740| = Cabinet: 1046x596x486 | 780x1700x1740 | Isolation Cabinet: 1046x596x486
Dimensions Isolation Busbars: 120x140x1675 Isolation | Busbars: 140x140x4100
(Incl. Cabinet: Cabinet:
Isolation 1048x596x486 | 1046x596x486 |
Cabinet) Busbars: Busbars:
120x140x550
[mm] 120x140x4060
Frame 1Tower to 2 Towers to house up to 12 4 Towers to 4 Towers to house up to 40
Configurati house up to 6 modules house up to 24 modules (10 Modules per tower)
on modules (6 (6 Modules per tower) modules (6
Modules per Modules per
tower) tower)
The frame will be broken down into the following main structural sections for simple
assembly on site. Thisis also illustrated in Figure 11.
1. Side, top, bottom, and back cover plates
2. Upright frames
3. Rear frame assemblies
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4. Floor section
5. Isolation panel
6. Main+and - busbars
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Figure 11: megaTower Frame Shipping Breakdown Example

For frame assembly instructions, refer to Assembling the megaTower Frame in section
4 of this document.

1.4 Temperature and Environmental Considerations

The megaTower must be operated within the specified conditions to be eligible for the
standard warranty. Failure to meet these conditions will result in a shift to the alternate
warranty, which covers 6000 cycles instead of the standard 8000 cycles. To qualify for
the standard warranty, adhere to the following requirements:

e Standard Warranty: 10-year (or 8000 cycles) 80% DoD, 0.5C Max Discharge, 0.3C
Continuous Discharge, 0.3C Max Charge, Max 25°C.

e The battery temperature must not exceed 25°C. To achieve this for a megaTower
operated under heavy duty (high C rate and multiple cycles per day), the battery
room temperature should be maintained at approximately 16-18°C, allowing for
effective air cooling to prevent the cells from exceeding 25°C.
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1.5 Site Preparations

Before installation, consider the preparation steps below.

1. Ensure that the access doors on site are large enough based on the shipping
dimensions provided in Table 4.

2. ldeally, all crates should be moved to the assembly area by forklift or pallet trolley,
which means a suitable ground or floor surface is preferred.

3. For battery rooms with narrow or restricted access or uneven ground outside the
battery room, the frame sub-assemblies can be manually carried for easier
installation.

4. The megaTower modules can also be carried by hand for short distances. Carrying
the modules by hand is best achieved by unpacking the module and using the six
handles provided with six carriers, sharing the weight equally.

1.6 Room Design for megaTower Installation

When designing a plant room, it is crucial to consider all parameters. The assembled
megaTower dimensions are supplied in Table 1. Extra clearance should always be given,
and the room should not be designed to the limit.

Additionally, consider the entry and exit points for cables. Ensure that the Isolation panel
is positioned to allow access for the door to open. The floor of the plant room should be
level power-floated concrete, preferably painted with floor epoxy or sealed with acement
sealer.

If air conditioners are to be mounted above the megaTowers, ensure that drip trays are
installed beneath them to prevent condensation from dropping onto the megaTowers.

Ensure at least 900mm space at the front of each megaTower for the installation and
possible removal of modules. Ensure at least 20mm gap behind the megaTower to
provide for airflow to the rear of the frame.

AN

warnine Container Compatibility and Clearance Requirements

For megaTowers installed in containers, note that the megaTower Plus (height 1559mm)
can fit into a standard-height container. The megaTower Extra (height 2531mm) will only
fit into a “High Cube” (HC) container with the extra ceiling height. The megaTower Extra
is close to the height limit of an HC container. Be mindful that during the design, anything
hanging from the ceiling might interfere with the megaTower Extra.

The megaTower Plus and Extra were designed so that two can fit into a container facing
one another, positioned with their backs to each side wall. Figure 12 shows an example
of how 2x megaTower Plus batteries and 2x Freedom Won Encore HPS500 inverters can
fitinto a single 12m container.
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All megaTower models can be offered complete ex-factory installed into a converted
shipping container. Such systems are pre-commissioned at the Freedom Won factory
and can be combined with the required battery inverters supplied and fitted by Freedom
Won.

Figure 12: Example of Freedom Won Encore HPS500 and megaTower Plus Layout

Other arrangements are also possible, such as 4 megaTower Plus or Extrain a single 12m
container. If you require technical input into your container layout, contact the Freedom
Won sales team. Refer to the Freedom Won CSS range of containerised solutions.

2 Assembling the megaTower Frame

The megaTower frame is delivered in 4 main pre-assembled sections, which include:

e Side, top, bottom, and back plates: The side and top plates are cover plates for the
frame. The bottom plate is the base from which the frame is assembled.
e Main uprights: These vertical assemblies house the module slides.
e Rear assemblies: These assemblies comprise the rear section of the frame,
housing the module connecting busbars.
e |solation Panel: This panel contains essential electrical components, including
the DC isolator, main fuses, and power supply with battery backup.
e Main +and - busbars

To assemble the megaTower frame, simply bolt the pre-assembled sections together
using the supplied fasteners. Ensure that the surface on which the megaTower is
installed is flat and can support the weight of a fully assembled unit. If a megaTower is
to be located against a wall, the frame can be assembled away from the wall for easier
access and then slid over to the wall before installing any modules.

2.1 Installation Tools

Refer to the megaTower required tools checklist in Table 5to ensure all items are present
before assembling.
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Table 5: Tools Required

Tool ‘ Quantity ‘ Sizes /Type

Spanner 4 10mm, 13mm, 17mm and 36mm
Socket 4 10mm, 13mm, 177mm and 36mm
Ratchet 1 -

Allen Key Set 2 4mm, 3mm

Star Screwdriver 3 Small, Medium, Large

Black or Colour Insulation 1 -

Tape

Craft Knife 1 -

N

oanGeR Personal Protective Equipment (PPE)

Failure to wear the required PPE may result in serious injury or death. Wear protective
gear such as insulation gloves, shoes, etc.

The megaTower is partially pre-assembled with sub-assemblies that must be combined
with individual components to form a complete frame. The components list below
outlines all the necessary parts for assembly, which are included in your purchase. Verify
that the correct quantity of each component is present when inspecting the contents of
your delivered megatower frame.

o/-\ssembling tools such as a screwdriver, drill, socket wrench, and utility knife are
not included in the package.
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Refer to the table below for frame parts and descriptions for the megaTower plus and extra.

Table 6: Sub-Assembly and Assemblies Examples

Description Plus Extra Description Extra
Oty Oty Oty
#1 Floor  Panel |4 4 #2 Insulator 40 72
Rear Flange o Spacer
Plate (=2 )
#3 Black 20 36 #4 MegaTower 52 68
Insulator Main Gusset
. M6x40mm Tall
#5 Left End Floor |1 1 #6 MBx15-N-A2- 36 51
Plate STD
#7 M6 Standard | 208 252 #8 M8x15-N-A2- 50 57
Washer  A2- STD
#9 M6 Nylock Nut | 56 56 #10 Left End 6 10
Module
Support Plate
H#N M6x20-N-A2- 108 128 #12 6/10 Stack |1 1
STD Left End Rear
Column
39
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#13 Mid-Section 2 2 #14 6/10 Stack 1
Floor Plate Left End Front
@ Column
#15 Right End 1 1 #16 MegaTower 1
Floor Plate Secondary
SN Gusset
%\n
#17 Left End Roof 1 1 #18 MegaTower 10
Plate Right End
\ Module
Q\) Support Plate
#18 Left Side Roof |1 1 #19 6/10 Stack 1
Flange Plate Right End
\ Rear Column
#20 Red Insulator 31 47 #21 6/10 Stack 1
M8x40mm Tall Right End
Front Column
#22 M8x35 Grub 42 58 #23 Rubber Edge 1
Screw Cover
H#24 Cable Entry 1 1 #25 6/10 Stack 4
Roof Flange Bus Bar
\ Plate Column
40
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#26 Mid-Section 2 2 #27 6/10 Stack 4 4
Roof Plate Return Bus
Q} / Bar
#28 M8x30mm 1 1 #29 Bus Bar 8 12
Coupling Nut Column Brace
i A2 Std ﬁ :
#30 M8 Standard 377 483 #31 Red Insulator 16 24
Washer A2- M6x30mm Tall
S | w
#32 M8x10 N Hex 1 10 #33 Main Rear 8 12
Bolt A2 Std m Beam
#34 M8 Nylock Nut | 3 3 #35 Main Rear 3 3
A2 Std Beam
/ E
#36 M8x20-N-A2- 371 493 #38 Mid-Section 3 3
STD Bus Bar Beam
r \ Brace
#39 Typical Roof 1 1 #40 Insulator 1 1
Flange Plate Spacer 2
#41 Right End 1 1 #42 Bus Bar Beam 3 3
Roof Plate Brace Heat
Shrink Tube
41
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e
// .
#43 Right End 1 1 H#44 Red Insulator 1 1
Roof Flange M8x30mm Tall
\ Plate .
#45 Mid-Section 15 27 #46 Left End Bus 1 1
Standard Bar Beam
Module Brace
Support Plate
#47 MegaTower 48 80 #48 Left End Bus 1 1
Module Wear Bar Beam
Plate Brace Heat
/ i Shrink Tube
#49 DIN7991-Mbx8- | 144 240 #50 Right End Bus 1 1
N-A2-STD Bar Beam
#51 Mid-Section 3 3 #52 4 Tower Main 1 1
Top Module Negative Bus
Support Plate \ Bar
#53 6 Stack Mid- 3 3 #54 4 Tower Main 1 1
Section Front Negative Bus
Column Bar Black Heat
Shrink Tube
#55 6 Stack Mid- 3 3 #56 4 Tower Main 1 1
Section Rear Positive Bus
Column Bar

/
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#57 DIN7991- 252 420 #58 4 Tower Main 1 1
M6x10-N-A2- Positive Bus
. STD Bar Red Heat
Shrink Tube
#59 Mid-Section 3 2 #60 MegaTower 10 10
Column Cap Foot
#061 Intre layer 20 36 #62 6/10 Stack Rear | 4 4
Busbar B Panel
Sy
. QQ‘—Q.
{\
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Table 7: Parts and Descriptions Examples (Table Continued)

Description

Description

#63 6/10 Stack |1 1 #064 6 Stack Empty | 4 4
Left End Panel Tower  Front
/‘/] Cover
P
#65 Foot Shim 30 30 #6606 6/10 Stack |1 1
Plate Right End
ﬂ . Panel
#67 Megatower 1 1 #68 M25 Plastic | 4 4
Power Cables ‘ Cable Gland
#69 95x10mm 4 4 #70 17mm Cable P- | 8 8
Heavy Duty Clamp
% Crimp Lug M10 @
H#71 M6x20-N-A2- 36 36 #72 M8 Oversized | 48 80
STD Washer  A2-
T Q -
#73 M6 Oversized 52 52 #74 MB6x20mm 60 60
Washer A2- Button Head
STD Bolt A2-STD
#75 M10 Oversized 8 8 #76 M10 SIS | 4 4
Washer A2- SPRING
STD @ WASHER
4t
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#77 M10 Nylock 4 4 #78 DINS33- 4 4
Nut M10x30-N-A2-

% STD

2.2

Pre-assemblies for Client

The frame configuration of your megaTower varies depending on the specific model
purchased. The megaTower Plus features a 6-high frame, while the megaTower Extra has a

10-high frame.

Refer to the table below for all required components for sub-assembly parts for a megaTower
Plus. Extra will follow a similar process.

Table 8: Sub-Assembly Parts Supplied and Description

Description

Left End Floor
Plate Primary

Quantity

Description

Right End Floor
Plate Primary

Quantity

Assembly Assembly
Mid-Section 2 #82 Left End Roof Plate | 1
Floor Plate Main Assembly
Primary
Assembly
#83 Right End Roof | 1 #84 Mid-Section Roof 1
Plate Main Plate Main Assembly
Assembly
#85 6 Stack Mid- 3 #86 6 Stack Left End 1
" Section Main Column Primary
Fﬁiﬁ Column Assembly
Z Primary
ré Assembly
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#87 6 Stack Right 1 #88 M6x20 N Counter 36
End Column Sunk Allen Drive
Primary

Assembly

#89 M6 Standard 104 #90
Washer

M6x20 N Hex Bolt 56

0

#91 Left End Bus 1 #92 6 Stack Bus Bar 4

Bar Beam Main Column Main
Assembly Assembly

#93 Main Rear 8 #94 Mid-Section Bus Bar | 2
Beam Beam Main
Assembly \ Assembly

#95 Right End Bus 1 #96 4 Tower Main 1
Bar Beam Main Negative Bus Bar
Assembly \ Assembly

#97 4 Tower Main 1 #98 Single Tower Top 4
Positive Bus Ethernet Cover

\ Bar Assembly

/
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#99 Cable Exit Tray | 2 #100 Cable Entrance Tray | 1
#101 Cable Carry 1 #102 MegaTower Foot 10
Tray

{

#103 M6 Nylock Nut 40 #104 6 Stack Right End 1
D Panel

#105 B Stack Left 1 #106 M25 Cable Gland 4
End Panel

#107 M8 Standard 224 #108 M8x20 N Hex Bolt 250
Washer

#109 M8x15 N Hex 22 #110 M10 Nylock 4
Bolt
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#1M Roof Mid- 1 #112 M10 Oversized 8
Section W/0 Washer
Cable Entry e/

#113 Foot Shim 30 #114 Megatower Power 1
Plate Cables

#115 M10x30 N Hex 4 #116 95mm2 M10 Crimp 4
Bolt Lug A19

#117 M10 Spring 4 #118 17mm Cable P- 8
Washer Clamp

#119 M8 Oversized 48 #120 M6 Oversized 52
Washer Washer

C c

#121 M6x20 Button 60

Head Bolt
48
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2.3 Assembling the megaTower Plus Frame

To achieve the complete frame assembly of the megaTower Plus model, follow the steps
below. The build for a megaTower Extra will follow the same steps, the only difference is
the increased height or number of modules.

Table 9: Assembly 1: Base Assembly Items

Sub-Assemblies Items (0]TET111147

#79 Left End Floor Plate Primary Assembly 1

#80 Right End Floor Plate Primary Assembly 1

#81Mid-Section Floor Plate Primary Assembly 2

Refer to the table below for the required components for the megaTower Plus frame.

Table 10: Frame Components and Description

Part/Component Description Quantity

#60 megaTower Foot X10

<.

M6x20 N Counter Sunk Allen X36

Drive
M6 Standard Washer X36
#9 M6 Nyloc Nut X36

2.3.1 Assemble the Base Plate

Follow the steps below to assemble the base plates.
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1. Place the 4-base plate subassemblies on the floor.

2. Position the black megaTower feet plates alongside the base plate sub-
assemblies.

3. Ensure the base sub-assemblies are arranged in their correct positions, noting
that:
a. The middle plates are identical.
b. The left and right plates have distinct configurations.

4. Use the sub-assembly table to confirm the plate descriptions and correct
positioning.

There must be 10 countersunk black feet plates and 4 white base plates. For an example
of the white base plates, refer to the image below.

Figure 13: Base Plates with Black Feet Example

2.3.2 Attach Black Floor Plates

Follow the steps below to assemble the floor plates.

1. Use M6x20 Allen Cap countersunk screws to attach the black floor plates to the
base plate sub-assemblies.

2. Secure each screw with an M6 washer and a M6 Nyloc Nut.

3. The black plates will connect the white bases, forming a cohesive structure as
illustrated below.
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Figure 14: Black Plates Installation Example

2.3.3 Secure Middle Plates and Black Feet

Follow the steps below to secure the middle plates and black feet.

1. Attach 4 black feet to each middle plate, ensuring a secure connection.
2. Foreachblack foot that joins plates together, use 4 M6x20 Allen Cap screws, with
washers and nuts to secure the attachment.

Figure 15: Middle Plate with Black Feet

Refer to the image below for the middle black plate installation example.
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Figure 16: Middle Black Plates Installation Example

2.3.4 Secure Corner Plates

Follow the steps below to secure the corner plates.

1. Place the plates at the 4 end corners of the base.

2. Secure each corner plate with 3 M6x20 Allen Cap screws and nuts.

3. Leave the corner-most hole unoccupied, maintaining a stable and even
connection.

Figure 17: Corner Feet Example
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2.3.5 Completed Base Structure

Follow the steps below for the completed base structure.

1. Confirm that the base structure consists of:
a. Four white base plates.
b. Ten black floor plates.

The completed base assembly will look like the illustration below.

Figure 18: Final Base Assembly Example

2.3.6 Assemble the Upright Stands

Refer to the table below for sub-assembling upright stands.

Table 11: Sub-Assembly Upright Stands

Sub-Assemblies Involved Quantity

#85 - 6 Stack Mid-Section Main Column Primary 3
Assembly
#86 - 6 Stack Left End Column Primary 1
Assembly
#87 - 6 Stack Right End Column Primary 1
Assembly
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Refer to the table below for the required components to assemble the upright stands.

Table 12: Upright Stands Components and Description

Part/Component Description Quantity

#108 M8x20 N Hex Bolt X24

#107 M8 Standard Washer X24

#4 MegaTower Main Gusset X24

2.3.7 Upright Stand Placement

Follow the steps below to assemble the upright stands.

1. Position the upright stands as follows:
a. Two stands in the middle
b. One stands on the left side
c. Onestandson theright side

o Each upright stand is labelled according to its designated position.
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Figure 19: Upright Stand Positioning Example

2. Position the Upright Stands
a. Place the upright stands between the base plates and on the ends of the
base plate assembly.
3. Align the Bolt Holes
b. Ensure that the bolt holes on the upright stands are aligned with the
corresponding holes on the base plates, as shown in the diagram.
4. Fasten the Upright Stands
c. Fasten the upright stands to the base plates using two Hex M8x20 bolts
with M8 flat washers.
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Figure 20: Joining Upright Stand to Base Example

5. ldentify the gusset locations on the upright stands. Each middle stand has two
brackets on either side, while the outer stands have one gusset on the inside
edge.

6. Secure the gussets to the upright stands using Hex M8x20 Bolts with washers.

7. Verify that the gussets are correctly installed by referring to the example below.

Figure 21: Gussets Secured with Hex M8x15 bolts and M8 Washers Example

Refer to the image below for a zoomed-in rear view of the corner brackets.
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Figure 22: Zoomed-in Rear View of Corner Brackets Example

Verify that your assembly matches the illustration below to ensure correct installation.

Figure 23: Front View Example
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2.3.8 Assemble the Rear Sections

Refer to the tables below for the required components to assemble the rear sections.

Table 13: Sub-Assemblies for Rear Sections

#91 - Left End Bus Bar Beam Main Assembly 1
#92 - 6 Stack Bus Bar Column Main Assembly 4
#93 - Main Rear Beam Assembly 8

#94 - Mid-Section Bus Bar Beam Main Assembly 2

#95 - Right End Bus Bar Beam Main Assembly 1

Table 14: Rear Sections, Components, and Description

Part/Component Description Quantity
#108 M8x20 N Hex Bolt X186
#107 M8 Standard Washer X16
#4 megaTower Main Gusset X48
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oDuring installation, ensure the arrows on the rear pre-assembled sections point
upward.

The megaTower frame has labelled markers that guide the correct positioning of the rear
sections, ensuring they are correctly aligned and securely fastened to the corresponding
labels.

Right End Bus Bar
Beam Main
Assembly

Arrows

¥

Figure 24: Rear Sections Labels

Follow the steps below to assemble the rear sections.

—_

Attach the Main Rear Beam Assembly (right and left rear beams) to the gussets.

2. Combine the 6-Stack Bus Bar Column Main Assembly with the Main Rear Beam
Assembly.

3. Connect the combined structure from steps 1and 2 to the Left End Bus Bar Beam
Main Assembly.

4. Attach the Right End Bus Bar Beam Main Assembly to the structures from steps 1
and 2 to make four structures.

5. Connect the Midsection Busbar Beam Main Assembly to the structures from steps

1and 2. Refer to the image below for more details.
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Left End Bus Bar Beam Main
Assembly

Mid-Section Bus Bar

Beam Main Assembly

6 Stack Bus Bar Column
Main Assembly

Main Rear Beam Assembly ]

————

Figure 25: Zoomed-in Rear View Example

Refer to the image below for a front view example.

Figure 26: Front View Example
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Refer to the image below for a full rear section placement (back view) example.

Figure 27: Full Rear Section Placement (Back View) Example

8. Secure the rear sections of the structure by fastening the bottom corner support
using Hex M8x15 bolts with M8 flat washers.

Figure 28: Secure Rear Sections to Base Example

2.3.9 Support Joining Plates

Four joining plates must be placed between the rear racks, joining them together to
make the structure more rigid.
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1. The 4 supporting plates consist of the following:
a. Flatjoining plates for the middle section gaps.
b. Two bent joining plates for the end gaps between the rear section and the
upright supports.
2. Place thejoining plates between the rear racks, joining them together to increase
the structure's rigidity.
3. Fasten the supporting plates using Hex M8x15 bolts with M8 flat washers.

Figure 29: Installed Supporting Rear Joining Plates Example

Verify that your assembly matches the illustration below to ensure correct installation.

/A

A

'—~ 7
X\

7

¥

Figure 30: Rear Sections Assembly Example

2.3.1 Assemble the Top and Side Covers

Refer to the tables below for the required components to assemble the top and side
covers.

Table 15: Sub-Assemblies for Top and Side Covers
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Sub-Assemblies Involved Quantity

#82 - Left End Roof Plate Main Assembly 1
#83 - Right End Roof Plate Main Assembly 1
#84 - Mid-Section Roof Plate Main Assembly 2

Table 16: Sub-Assemblies for Top and Side Covers

Parts/Components Description Quantity
#108 M8x20 N Hex Bolt X16
#107 M8 Standard Washer X16

o

Follow the steps below to assemble the top and side covers.

1. Place the top covers on the structure, ensuring that the screw holes align with the
corresponding holes on the upright sections.

2. Screw the roof plates into place using the provided M8X15 bolts and M8 flat
washers.

Figure 31: Top Cover Placement Installation Example

When placing the side covers, ensure that your side cover with the cable gland holes and
isolation panel holes are on the correct side. This plate will later become the isolation
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panel mounting position. Secure the side plates using the M6x20 and M8x20 bolts with
washers.

2.3.1.1 Main Busbars Installation
The main positive and negative busbars come crated. There are two different ends, a
letter end and a slotted end.

1. Insert the long main busbar's negative and positive (N and P) ends first, ensuring it

is properly seated before you continue.

Figure 32: Busbar Ends Example

2. ldentify the areas on the busbars that have a flat edge.

3. The flat edge sections of the busbars must be free of heat shrink for proper

installation.

Figure 33: Heat shrink on Main Busbars
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4. When inserting the busbars, insert the letter end of the busbar as shown in the

image below.
Positive
Busbar
Negative
Busbar

I

5. Insertthe busbarsthroughthe channel onthe top of the rear section of the frame.

Refer to the image below.
/ . N

-

Figure 34: Positive and Negative Busbar Example

Busbar
Sliding Slot

Figure 35: Busbar Sliding Slot
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6. The black busbar must be secured at the bottom of the channel, and the red must
be secured at the top. Refer to Figure 34.

7. Install the red insulated supports to the top of the section before placing the
busbars.

8. Ensure that the slots are aligned to the screw holes on the insulated support.

9. When the screws are aligned, secure the busbars using Hex M8x15 bolts with M8
(9Nm) flat washers.

Figure 36: Inserting Main Busbars and Installing Red Insulated Supports

The image below illustrates the rear view of the busbar structure in a tower.
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Figure 37: Secured Main Busbars Example

The smalljoining busbars are pre-installed on the rack. Refer to the image below for more

details.

Main Negative and
Positive Busbar
Rear View

Isclation Panel
—7  RearView

Small Joining
Busbar Rear View

/

Rear View

Figure 38: Tower Rear View
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2.3.2 |Isolation Panel Installation: Left or Right Position

Refer to the table below for the required components to assemble the isolation panel to

the tower.
Table 17: Components for installing the Isolation Panel
Parts/Components Description Quantity
#108 M8x20 N Hex Bolt X4
#107 M8 Standard Washer X4

o

To secure the isolation panel on the left or right side of the tower, follow these steps:

1. Use ajack to lift the isolation panel until the holes (A, B, C, and D) align with the
tower's corresponding holes.

2. Placetheisolation panel side by side with the tower.

3. Insertan M8 hex bolt through the tower frame and into the aligned holes on the
isolation panel. The isolation panel has pre-installed nuts.

4. Verify that the holes (A, B, C, and D) on the isolation panel are properly aligned
with those on the tower.

5. Place an M8 standard washer onto the M8 hex bolt.

6. Fastentheisolation panel to the tower by tightening an M8 Standard Washer
onto the M8 hex bolt.

7. Referto theillustration below for additional guidance.
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Figure 39: Isolation Panel Installation

2.3.3 Cable Glands Installation

Follow the steps below to install the cable glands.

1. Insert the 4 cable glands in the 4 holes on the right-hand side of the frame.

2. Fasten the cable glands using a spanner. The cable gland positions may differ
depending on which model of megaTower you have purchased. Refer to the
illustration example below.

Figure 40: Cable Gland Installation Example
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Refer to the illustration below for a complete installation of the top and side covers
example.

Figure 41: Assembly 4 Top and Side Covers Example

2.3.4 Assemble the Back Covers

Refer to the table below for the required components to assemble the back covers.

Table 18: Back Cover Parts and Descriptions
Part/Component Description Quantity

#62 6 Stack Rear Panel X4

#108 M8x20 N Hex Bolt X32

#107 M8 Standard Washer X32
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#94 M6x20 N Hex Bolt X40

#89 M6 Standard Washer X40

C

Follow the steps below to assemble the back covers.

1. Four back covers must be secured. The corner with the two holes indicates the
top side of the back plate. The bottom corner has one screw hole.

Figure 42: Rear Plate Arrangement Example

2. Start securing the back plates by fastening the corner bolts first.

Figure 43: Secured Back Plates Example

71

Copyrights reserved by
Freedom Won

Revision: 01




Freedom Won megaTower User Manual E

2.3.5 Ethernet Routing Tray

Each tower will receive an ethernet tray to be installed on top of the megatower. This tray
is dedicated to run the ethernet cables from the RJ45 on the top module to the switchin
the isolation panel.

Install the ethernet routing tray on the front end of the roof panel, using the M6 button
head bolt and M6 oversized washers to secure it in place.

Figure 44: Ethernet Routing Tray Example

Verify that your assembly matches the illustration below to ensure correct installation.

Figure 45: Assembly 2: Back Covers Example
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2.3.6 Main Power Cable Routing Tray

Thistrayisusedtoroute the main DC power cables from the busbars to the glands. Follow
the steps below to route the cables.

1. Mount the cable tray routing along the centreline of the ceiling, ensuring it is
properly aligned and secure.

2. Fasten the cable tray routing to the ceiling using M8 bolts, ensuring a secure and
stable installation. Refer to the illustration below for a cable routing example.

Figure 46: Cable Routing Tray Example

2.3.7 Main DC Cable Routing

Follow the steps below to insert the cables through the glands.

1. Insert the cables through the glands and secure them to the busbar using a Hex
M8x15 bolt, accompanied by an M8 washer and nut, through the slotted end.

2. Pull the slack (loose cable) through the glands to ensure the cables are properly
aligned and not sagging or hanging.
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(Positive and Negative
g | LCable Routing Exit

Figure 47: Positive and Negative Cable Routing Example

The cables are fed through the cable tray on the ceiling of the frame and then connected

to the middle of the main busbars. There are dedicated holes on the main DC busbar for
these connections

Refer to the Figure below for the Cable Connection to the Main Busbar inside the isolation

panel.

Negative Busbar
and Cable
Connection

Positive Busbar
and Cable
Connection

/

Figure 48: Power Cable Connection to Isolation Panel Example
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2.3.8 Power Routing from DC Bus to Isolation Panel

When working with the megaTower Plus and Extra range, it is crucial to
A exercise extreme caution due to the potentially lethal voltages involved. Before

connecting the positive and negative cables to the inverter, ensure that the
megaTower isolator is switched off and all megaTower modules in the frame are
offline. Use a multimeter to verify that there is no voltage present on the DC busbars in
the isolation panel on both sides of the isolator before commencing work within the
panel. Ensure that the DC isolator is switched off. Also, the top modules in each tower
should be pulled +by 100mm before working in the isolation panel.

The DC Cables that exit the megaTower on the side are pulled through the glands on the
bottom side of the isolation panel and are secured to the busbars on the inside of the
isolation panel. Ensure the correct cables are connected to their matching busbar.

2.4 megaTower Module Installation for megaTower Frame

Lifting handles are used to lift the megaTower modules by hand. These handles hook into
the side and front of the megaTower modules for safe lifting. An example of the Freedom
Won supplied handle is provided in Figure 50. A scissor lift will also be required to install
megaTower Plus modules, for megaTower Extra, an electrical lift will be required. The
scissor lift example and details are supplied below.

The scissor lift bed must be fitted with a high-density polyethylene (HDPE) plastic cover.
This material allows modules to slide easily across the surface, to minimise friction and
prevent potential damage. Make sure that the cover has an edging around its perimeter
to effectively prevent the plastic cover from slipping or falling off the scissor lift bed
during movement.
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Figure 49: Scissor Lift for Modules

e Scissor Lift Dimensions WXLXH: 500X905X350mm

e Lifting height required: 1550mm for the lower megaTower Plus modules
e Lowered height: max 3560mm

e Capacity: 300kg minimum (preferably 500kg)
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Figure 50: Module Lifting Handles

warnine During the megaTower module fitment process, the megaTower modules must
not be forced into the frame, there are connectors at the back that will get damaged if
forced in. If force is required to position the module, it may be because of misalignment
of the busbars. The module must be removed so that any potential misalignment can be
identified and resolved.

oAIways populate modules from the bottom to avoid an unstable megaTower and
potential injury.

To safely install the megaTower modules into the frame, follow these steps:

1. Complete the frame assembly, ensuring that all bolts are tightened according to
the specifications.

2. Move the frame toits final location and fasten the frame to the floor.

Verify that the frame is stable before loading any megaTower modules.

4. Use the supplied lifting handles to position the bottom megaTower module onto
the scissor lift.

5. Align the scissor lift with the frame so that they are square.

6. Gradually and carefully lift the scissor jack to the appropriate height, always
starting from the bottom.
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7. Slide the megaTower module off the scissor lift onto the frame slides.
8. Ensure that the module fastening bolts are installed as shown in Figure 51.

——

2 —
- -

,’/ \\\
Module
Plastic Slides
Module
Holding Bolt
V\‘ J
\\ //

Figure 51: megaTower Module Slides

To ensure safe and efficient assembly of the megaTower system, follow the prescribed
lifting procedure.

e The bottom megaTower module can be fitted by hand or positioned to the correct
height using a pallet trolley and subsequently pushed manually into place.

e Topopulate amegaTower Plus second module from the bottom and upwards, only
a scissor lift is required.

e Forthe megaTower Extra, the height of the uppermost four megaTower modules
is too high to install with a scissor lift. To fit these megaTower modules, the
Freedom Won module lifter is recommended.
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3 Connecting the megaTower
3.1.1 Power Cables

When working with the megaTower Plus and Extra range, it is crucial to exercise
extreme caution due to the potentially lethal voltages involved. Before connecting the
positive and negative cables to the inverter, ensure that the megaTower isolator is
switched OFF and all megaTower modules in the frame are also offline. Use a
multimeter to verify that there is no voltage present on the DC busbars in the isolator
panel on both sides of the isolator before commencing work in the panel.

The megaTower is simple to connect to the inverter. Follow the steps below to connect
the power cables.

1. Install trunking or cable tray between the isolation panel and the inverter.

2. Routethe power cables through the trunking(or on a cable tray) from the isolation
panel to the inverter.

3. There are glands underneath the isolation panel. Find these glands and route the
power cable through them.

4. Crimp 95mm? ring terminals with a 10mm hole to the ends of the cables, ensuring
the lug is matched to the size of the cable.

N N\
\\
\
Inverter

Isolation Panel

Negative Cable

Figure 52: megaTower DC Power Cable Connection

5. Connect the positive cable to the positive terminal in the Isolation panel.
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6. Connect the negative cable to the negative terminal in the Isolation panel. Refer
to the image below for connection points.

4 T N

i Negative Busbar
) | o § and Cable
ol [ ® Connection

Positive Busbar - i
and Cable I ®
Connection i

Y /

Figure 53: Cable Connection to Main Busbar Example

7. Connect the positive and negative cables from the Isolation panel to the
corresponding battery terminal in the inverter. Ensure correct polarity

8. Verify that the external cables connecting the megaTower to the main DC
combiner cabinet or inverter do not exceed 20m. If longer runs are required,
assess the need for larger cables to minimise voltage variation.

9. Use a High-Voltage (1500V) cable that meets both the voltage and current
requirements of the megaTower.

10. Use the inverter's DC connection busbars to link the charge controller(s)to the DC
Bus. If there are multiple inverters and/or charge controllers, consider using a DC
connector box or an enclosed busbar as a junction point.

3.1.2 Parallel Configurations

Multiple Freedom Won megaTowers can be connected in parallel, provided the model
(Plus or Extra) is consistent across all units and each megaTower is populated with the
same number of towers. For example, if an application requires only six towers instead
of the eight provided by two megaTower Plus units, the designer can select two
megaTowers and populate three towers in each. The unused towers will be blanked off
but can be populated at a later stage if needed.

All cables from all batteries routing to the common connection point on the DC bus must
be of the same length.

oWhen designing a system with multiple megaTowers, it is generally recommended
to limit the number of megaTowers connected in DC parallel to four, as this typically
provides sufficient storage capacity to support a single set of inverters. Additional
storage can be added by combining multiple sets of four megaTowers plus theirinverters,
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with each combination having its own dedicated DC bus, while the AC connections are
paralleled across all inverters. However, if more than four megaTowers need to be
connected in parallel to acommon DC bus, the designer must carefully consider the fault
current on the DC bus where all batteries converge, ensuring that downstream
conductors, fuses, and breakers can protect equipment in the event of a short circuit.

One tower in the parallel network will assume the role of master tower, and the rest of the
towers will be slaves. This selection process occurs automatically. Refer to Figures 54
and 55 below for a parallel configuration example of the DC Bus and CAN.

TOWER 1
TOWER 1
TOWER 1
TOWER 1

TOWER 3 TOWER 2
TOWER 3 TOWER 2
TOWER 3 TOWER 2
TOWER 3 TOWER 2
d
:

TOWER 4
TOWER 4
TOWER 4
TOWER 4
H

DC BUS

Figure 54: Parallel Configurations DC Bus Example
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Refer to Figure 55 for an example of how to parallel the communication between multiple
megaTowers together with a single inverter. This also indicates the position of the
termination resistors to ensure the CAN Bus network functions correctly.

E TERMINATION RESISTOR

_____________ can AN
| - -0 |

- & & -

: 2 : :

1 = = = 1 =

g g g g

& g & &

TD\\:E!
TOWER 3
TOWER 3
TD\\:E!

= p = =
H g g H
] 2 2 - e ] 2
T E A v I 3 MEGATOWER
|: [ [ |: ISOLATION PANEL
CAN |

NYD

T T &
LS VIV hmmmmd CAN LOW INVERTER
CAN HIGH

Figure 55: Parallel CAN megaTower Configuration with Inverter Example 1

The illustration below shows an alternative example of how to parallel the
communication between multiple megaTowers together with a single inverter.
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Figure 56: Parallel CAN megaTower Configuration with Inverter Example 2

The megaTower towers will configure themselves automatically for master and slave
configurations with up to 20 towers in total (enquire with Freedom Won if more than 20
towers are required to be connected ona common DC bus in your megaTower design). No
programming is required; simply connect the CAN Bus cables and switch on the towers.
The master will be the first megaTower module that must be switched on.

If the master tower trips or is switched off, one of the slaves will automatically take over
as the master without any interruption of service.

3.1.3 CAN Bus Integration for Inverter and Charge Controller Control

CAN Bus is used to control the inverter(s)and charge controller(s). The CAN Bus from any
megaTower can be connected to the inverter. This is achieved by utilising the 10-pin
connector socket under the isolation panel. The socket is used for incoming
communications and connecting to the next item of equipment in the chain, whether it
is a battery, an inverter, a solar charge controller, or a system controller.
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Connection

Figure 57: Ten Pin Connector Port on Isolation Panel
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Refer to the internal wiring schematic and pin configuration below.
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Figure 58: Isolation Panel Intern Wiring
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Refer to the 10-pin configuration details and functional description table for more
information.

Table 19: Ten Pin Plug Configuration

Description Function
1 CAN 2 High CAN Communication In
2 CAN 2 Low CAN Communication In
3 Ground CAN 2 CAN 2 Grounding
4 CAN 2 High CAN Communication Out
5 CAN 2 Low CAN Communication Out
6 Ground CAN 2 CAN 2 Grounding
7 E-stop E-stop Remote Out
8 E-Stop E-stop Remote Return
9 - -
10 - -

Refer to the 4-pin configuration details used between the top modules.

Table 20: Four Pin Connector Pinout

Pin Description Function

1 CAN2H CAN Communication High

2 CAN2L CAN Communication Low

3 24 VDC+ 24VDC Positive for Power to BMS
4 24 VDC- 24V DC Negative for Power to BMS

3.1.4 Grounding Instructions

The megaTower frame must be properly grounded to prevent communication issues.
Ensure that the grounding between the megaTower modules and the frame is correctly
established and securely connected. Proper grounding also provides a safe path for stray
or excess electrical current. This reduces the risk of electrical shock caused by
unexpected voltage build-up.

There is a dedicated grounding sticker on the frame. Ensure that the frame is always
grounded at this point. The grounding cable must be at least 16mm? in cross-sectional
area and must be connected to an applicable protective earth (PE) point. All batteries
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must be connected to this common PE point with inverters and other equipment. For
correct grounding, refer to the image below.

il

/
/

Grounding b
[ Point } +‘ \

Figure 59: Grounding Point Example

3.1.5 Control Interface

Installers must connect the CAN Bus cable between the battery and the inverterto enable
communication between the Battery Management System (BMS) inside the megaTower
and the inverters. To improve the CAN connection, a good quality twisted pair shielded
CAN cable is required.

The CAN Bus is a widely used communication protocol for systems with multiple devices
that need to report their status or transmit commands to other devices within the same
network. The Freedom Won megaTower BMS can transmit messages and commands in
CAN protocol to provide information and, more importantly, control external devices.
Only two wires are required for this form of communication, namely CAN High and CAN
Low. For an inverter or charge controller to be controlled by CAN, it must first be
equipped with a CAN interface and a suitable method of connecting the CAN wires. The
megaTower BMS must be programmed with a CAN messaging profile that is developed
for the inverter or charge controller being used. This profile is uniquely developed for
each inverter model or model range to ensure seamless communication and optimal
performance. The CAN Bus connection is made using the 10-pin plug, which has the pin
configuration on the isolator panel plug end provided in Table 19. If the inverter or EMS
CAN port uses an RJ45 plug, a special cable must be made to connect the battery to the
correct pin configuration on the other end. Some devices have open terminal
connections that do not require a plug on the inverter end of the CAN Bus cable, refer to
Table 19 for megaTower CAN pinout.
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If the chosen inverter or EMS only supports Modbus for BMS control, we recommend first
considering an alternative EMS or inverter with CAN Bus input. If this is not feasible,
consult Freedom Won to explore using a CAN Bus to Modbus converter.

Freedom Won has developed CAN profiles for the following equipment compatible with
the megaTower:

e Freedom Won Encore HPS ranges

e Megarevo MPS and Mega ranges

e ATESSHPSranges
Freedom Wonis open to providing BMS CAN profiles for other inverters that are equipped
with a CAN Bus BMS interface.

Freedom Won supports the CAB 1000 inverter for the megaTower Extra using the
Freedom Won EMS as the communication interface between the inverter and the
megaTower. Other EMS brands can also be supported for this interface.

The CAN interface can provide the following functionality to compatible devices:

e Charge the Current Limit of all megaTowers connected

e Discharge Current Limit of all megaTowers connected

e Actual State of Charge (minimum of megaTowers connected)

e Actual Battery Temperature (highest of all megaTowers connected)
e Actual DC Bus Voltage

e Actual Current (total of all megaTower’s packs connected)

e Maximum real-time charge voltage setpoint

e Battery Name

e Highest Cell Voltage of all megaTower packs connected

e |owest Cell Voltage of all megaTower packs connected

e Firmware Version

e Ah capacity of all megaTower modules connected

e Advanced communication between all connected megaTower towers

The CAN 2.0 Part A and Part B standards use the SAE J1939 standard in the megaTower.
The isolator panel has a 10-pin plug, including CAN IN and CAN QOUT for parallel
configurations.

The third-party device manuals must be referenced for all details regarding connecting
the CAN interface.
3.1.6 Coms and Power Plug Sequence

Two distinct types of cables are used to interconnect all modules, facilitating both power
transmission and communication. The top main megaTower modules are connected
(inter-tower communications and power) using the 4-pin 16A cable, as illustrated in the
Figure below.
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Figure 60: Main Module Power and Coms Cable

The connection between the top megaTower modules and the megaTower modules
located beneath them (intra-tower communications and power) is achieved with an
ethernet cable.

Below the table is the pinout for the 4-pin connector used between the top modules.

Table 21: Four Pin Power Connector Pinout

Pin Description Function

1 CAN2H CAN Communication High

2 CAN2L CAN Communication Low

3 24 VDC+ 24VDC Positive for Power to BMS
4 24 VDC- 24V DC Negative for Power to BMS

Refer to the connection sequence below.

1. Theconnectionto the fourtop megaTower modules starts from the isolator panel.
2. Subsequently, the four-pin cable connections are daisy-chained to all top
megaTower modules. In contrast, the communication cables are daisy-chained to
all tower megaTower modules.
3. Theintra-tower ethernet communication cables are connected as follows:
a. Connect the cable between the tower 1top module to the module below it.
b. Then connect all modules in this same manner, right to the bottom
module.
c. Thelast bottom module only has one port for connection.

Refer to the connection sequence of the megaTower communication and power supply
in Figures 59 and 60.
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kolafion Panel to Tower Communication and Power
4 Pin Coble and Deutsch Connectors

DETAIL A DETAIL B DETAILD
SCALE1:5 SCALE1:5 SCALE1:5
i.‘?‘“:i: i!??i: =y
- - = = L ] - n qr u L ] u - 9P - - L ] - b
] " = .- = .- m N '1 " = w w P . - m - u 1
" " = .- = = » | '1 " = « wn [1M . " . .- = N
a B i Lid i q
n = = = = P = = "= = " = = =
n "= = = = = = N '1 "= = "= = 1" i = = = = b
] . = "= = . = N '1 . = = = P i . = = = 1
oD se )
Figure 61: megaTower Plus Com/Power Cable Connection
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Figure 62: megaTower Extra Com/Power Cable Connection

4 Start-up and Shutdown
4.1 Startup the megaTower

The megaTower ON/OFF button features a white LED that indicates three scenarios:

1. Solid White LED llluminated: The BMS is switched on, and the DC contactors are
engaged, indicating normal operation.

2. Slow Flashing LED(1flash persecond): The BMSis switched ON, but the contactors
are not engaged.

3. FastFlashing LED(2 flashes per second): The BMS is switched ON, but an alarm or
notification is present on the BMS.

For further troubleshooting assistance, refer to the troubleshooting section of this
manual.

To start the megaTower, follow these steps.
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warnine Personal Protective Equipment (PPE)

Failure to wear the required PPE may result in serious injury or death. Wear protective
gear such as insulation gloves, safety shoes, etc.

1. Make sure you have the correct profile installed.
2. Beforeyouswitch ONthe megaTower, rotate the Estop button clockwise following
the arrows on the button.

Figure 63: ON and OFF Button

3. Find the "ON" green button on each main module. Press and hold the "ON" button
for 3to 5 seconds to start the megaTower. Release the ON button once the power
to the BMS has latched. The indicator light will illuminate, indicating the BMS is
ON.

4. Confirm that the two contactors close (this is confirmed by identifying two clicks
separated by about two seconds). When the contactor closes, you will hear a
distinct sound, indicating that it has engaged and is functioning properly.

5. Check if the current begins to flow into the megaTower through the system
controller interface, the inverter interface, or the portal. There may be a 20-
second delay before the charging current flows.

6. Ensurethe discharge currentis only for inverter standby power during this delay.

7. Once the charge current is observed, ensure the LED indicator displays solid
white.

4.2 Main Isolator Switch-0On

Ensure that the DC cables are securely connected to the correct terminals. Verify that the
system is ready to receive voltage from the megaTower.
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MAIN
ISOLATOR
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Figure 64: Main Isolation Switch

oNever close the isolator or switch on any megaTower modules if there are
capacitors or other components on the DC bus that could cause aninrush current on the
megaTower when activated.

Confirm that the inverter DC breakers are in the "OFF" position.
Confirm that the megaTower isolatorisin the "OFF" position.
Switch "ON" tower 1and wait for it to start up.

Then switch on the next 3 towers, one at a time.

The Isolation panel can now be switched "ON".

Switch "ON"the inverter breaker.

I

4.2.1 Check DC Bus Pre-Charge Requirements

Confirm that the DC bus does not require a separate pre-charge circuit.

oThe megaTower does not include an internal pre-charge circuit, as most
commercial inverters have a pre-charge step in their automatic start-up sequence.
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4.2.2 Shut down the megaTower

1. Switch "OFF" the main isolator to disconnect the DC output from the megaTower.
2. Pressthe"OFF"button on each tower to switch off the power to the BMS. Hold the
“OFF" button for 3-5 seconds when switching off each tower.

AN

warnine: Avoid switching OFF the isolator or any of the towers while they are operating at
high current.

3. Ensure that the current is below 50A on the megaTower to be switched off and
below 200A for the isolator to be switched off.

4. Switch off the megaTower completely when not in use to prevent self-discharge.
Disconnect one of the terminals of the two 12V batteries in the isolation panel if
the megaTower is to be switched off for more than 5 days without auxiliary AC
power.

4.3 External E-stop

A remote E-stop can be installed, allowing for remote control and shutdown of the
megaTower in emergency conditions.

Each megaToweris equipped with an E-stop button wired into the isolation panel. Should
the E-stop be activated, power will be removed from the BMS, disconnecting the
contactors.

The E-stop must never be pressed without an actual emergency or dangerous situation.
Permanent damage can occurif the E-stop is misused. Referto Figure 58: Isolation Panel
Intern Wiring of the E-stop and the pin configurations.

5 Operating Procedures

5.1 Operating with Reduced Towers

The MegaTower is designed to operate with any combination of active or inactive towers,
ensuring continuous functionality. This allows the system to maintain operation even if
one or more towers are shut down for maintenance, with the remaining units running
uninterrupted.
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5.2 Preventing Overload

AN

warnine Current Capacity and Tower Operation

When operating with reduced towers, ensure that the engaged towers do not exceed the
single tower maximum current capacity. Failure to do so may result in all towers
disengaging their contactors due to current overload and may also result in equipment
damage.

5.3 Re-engaging a Disengaged Tower

When reactivating a tower, the contactors will remain disengaged until the voltage
difference between its terminals and the main busbar is within the acceptable range. If
a tower does not engage, adjust the bus voltage to bring it within a few volts of the
disengaged tower by:

e Stopping current completely - this may allow the bus voltage to settle closer
to the offline tower voltage without having to charge or discharge the online
towers.

e Discharge or charge the other towers to bring the voltage closer to the offline
tower.

5.4 Restart the megaTower After a Low-Voltage Trip

If the MegaTower reaches the critical low cut-off voltage, the affected megaTower
module will open the contactors in the top megaTower module to prevent further
discharge of the cells within the respective tower. This scenario can occur due to a
malfunction of the charging source, such as a generator that fails to start at the required
low start-of-charge (SoC) or megaTower voltage threshold. In systems without a
generator, the megaTower can be drawn critically low if the solar charging system does
not perform adequately or if the battery capacity is inadequate for the loads.

In most cases, the inverters should stop discharging the megaTower to the load before it
hits the critical low state (10% SoC).

oAIthough the inverters are shut down, they continue to draw a small amount of
power from the megaTower. If left unresolved for several hours, this can cause the
megaTower to reach a critically low state.

To restart the megaTower under the assumption that not all towers have tripped yet,
follow these steps.

1. Switch OFF the AC output breaker in the inverter(s) to isolate the loads.
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2. Verify that AC grid or generator power is available and can be activated for the
inverter(s). If not, ensure solar charge controllers are active.

oFor systems with only PV inverters (for instance, no DC-coupled solar) and no
generator or grid, this process is more complex and will be discussed further below.

3. Pressand hold the battery "ON" button for 3 to 5 seconds.

4. Confirm the contactor's close (this is accompanied by two clicks separated by
about two seconds).

5. Check if the current begins to flow into the megaTower through the system
controller interface, inverter interface, or portal. There may be roughly a 20-
second delay before the charging current flows.

6. Ensurethe discharge currentis only for inverter standby power during this delay.

7. Once the charge current is observed, ensure the LED indicator displays solid
white.

8. If the megaTower refuses to engage and hold the contactors, contact Freedom
Won for assistance. Technical support may need to force the contactors to close
through a remote login to allow the battery enough time to gain some charge and
restore cell voltages to acceptable levels.

9. Ifyoursystemonly has PVinvertersand no AC input or DC-coupled PV is available,
it will be necessary to get the battery inverters running before any charge can be
applied. This may require intervention as per the above from Freedom Won
technical support.

warnine Draining a megaTower to critically low levels is not recommended and could
result in equipment damage.

5.5 Programming the megaTower

Freedom Won and its authorised representatives exclusively perform programming of
the BMS. The standard profile loaded on the megaTower will be Freedom Won Encore,
other profiles are available upon request.

Write access to the BMS profile is password-protected and requires prior authorisation.

Freedom Won can remotely access the battery for setup, programming, and fault-finding
if it is connected to the internet. For remote setup and firmware changes, eConnect is
used to access the BMS via the internet gateway.
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5.5.1 Local BMS Access Through Gateway

1. Connect the ethernet cable to the RJ45 connector on the top module. This is the
top RJ45 connector on the module.

2. Setupthe eConnect and the Orion utility on the PC on-site.

3. Complete the BMS setup and the required changes.

5.5.2 Programming BMS Remotely Through Portal

1. Ensure that the gateway has an internet connection and has been added to the

portal.
2. Setupthe eConnect and the Orion utility on the PC remotely.

3. Complete the BMS setup and required changes.

6 Connecting the megaTower to the Internet

The Top megaTower module in each tower must be connected to the ethernet switch
inside the Isolation panel. This is run through the ethernet routing tray on top of the
megaTower. Refer to the example below.
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Figure 65: Ethernet Switch Connection

6.1 Access the Freedom Won Portal

The built-in gateway enables remote monitoring and fault-finding capabilities. To
establish a connection to the internet and initiate remote monitoring, follow the steps
below. This portal also allows you to register your battery for warranty.

1. Ensure the battery is powered ON.
2. Pluganethernetcableintothe ethernet port onthe side of the batteryand connect

to the network.
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3. Navigate to the web browser, for instance, Google Chrome, Internet Explorer, or
Microsoft Edge.

4. Typethefollowing URL: https://portal.freedomwon.co.za in the field and open the
browser. This will direct you to the Freedom Won “Registration” screen.

M @ [ = FREEDOM WON - Portal x

O (] https//portalfreedomwon.co.za

Figure 66: URL Field

5. If youdon't have anaccount, create one by clicking on the "Register as an end user’
option or "Register as a team/installer” for team/installer registration.
6. If you already have an account, enter your Email address and Password in the
required fields and sign in.

Freedom
WO N

Email

Password [ 83

Not registered yet?

| Register as an end userl
Register as a team/installer
Lost your password? Reset password

Figure 67: Login Screen

Click on the "Register as a team/installer” link. The Register screen will open.

Type your “Name” and “Surname” in the required fields under the “USER INFO" tab.

Type your Email address in the required field under the “USER INFO" tab.

10. Click on the “Country” drop-down menu to select your country and enter your
Telephone Number in the field under the “USER INFO" tab.

11. Type your “Password” in the required field and re-enter the same password in the

“Confirm Password” field under the “USER INFO" tab. After you have completed the

user information, the “TEAM INFO tab will be available to click.
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12. Click on the "NEXT” button to add details on the “TEAM INFO" tab.

Register

Freedom
WON

be £

(Y

o

Confirm Password

o

Already have an account? Login Here

Figure 68: Register as a Team/Installer
6.2 Add Team Information

Follow the steps below to add team details.

1. Click on the “Team Type" drop-down arrow under the “TEAM INFO tab. A context
menu opens.

Register

Freedom
W O N

Already have an account? Login Here

By creating an account you agree to our Privacy Policy & our EULA Agreement|

Figure 69: Team Info Tab

2. Select a Team Type from the drop-down menu. You can select from “Installer”,
“Reseller”,”

1

Wholesaler”, or “End-user”, as displayed in the Figure below.
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Register

Freedom
WON

USER INFO TEAM INFO REGISTERED ADDRESS

Installer

Reseller

Wholesaler

Already have an account? Login Here

By creating an account you agree to our Privacy Policy & our EULA Agreement|

Figure 70: Team Type Selection

3. Type the “Team Name”in the required field.

4. Typethe“Company Registration Number”in the required field. This field is optional
and can be skipped if you do not have a company.

5. Click on the “NEXT" button to add details on the “Registered Address” tab.

6.3 Add Registered Address

Follow the steps below to add the registered address details.

Click on the “Country” drop-down menu to select your country.

Type your “Region”in the required field.

Type your “City” in the required field.

Type the “Postal Code” in the required field.

Click inthe “l am not a robot” checkbox to verify that you are a human user.
Select a few related items or images from the human verification screen.

I I N N
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Register

Freedom
WON

USER INFO TEAM INFO REGISTERED ADDRESS
Country D

Region
city
PostalCode

™

reCAPTCHA
Privaey - Tams

I'm not a robot

Figure 71: Registered Address Tab
7. Click on the “REGISTER" button to submit your registration. This will direct you to

the "POPIA Consent” screen.

8. Select the "l agree to the terms" checkbox.
a @ @ = FREEDOMWON - Portal x =

C ) httpsy/portal.fw-cloud.net/popiConsent

= fFreedom won

POPIA Compliance

By submitting this form, you consent to the collection, processing
and storage of your personal information, including site address
owner, and installer details, in compliance with the Protection of
Personal Information Act (POPIA). This information will be used
exclusively for warranty and service purposes.

| hereby consent to the collection and processing of the required

personal information for the purposes outlined above.

(]

Figure 72: POPIA Compliance Screen

9. Click on the "AGREE" button to confirm that you agree to share your personal
information on the portal.
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POPIA Compliance

By submitting this form, you consent to the collection, processing,
and storage of your personal information, including site address,
owner, and installer details, in compliance with the Protection of
Personal Information Act (POPIA). This information will be used
exclusively for warranty and service purposes.

| hereby consent to the collection and processing of the required

personal information for the purposes outlined above.

Figure 73: POPIA Compliance Screen

Once you have completed these steps, you will be directed to the "Welcome to Freedom
Won" screen.

6.4 Signinto your Account

o If you have not yet accepted the POPIA Content terms, the POPIA screen will appear,
prompting you to do so. If you have already accepted the terms, continue with the steps

below.
1. Type your “Email” address and “Password” in the required fields.
2. Click onthe “SIGN IN" button to log in to the Portal.
3. Clickinthe“lam not arobot” checkbox to verify that you are a human user.
4. Select a few related items or images from the human verification screen.
5. Whenall the required informationis accurate and complete, you will be directed to

the “Welcome to Freedom Won" screen.
6.5 Add an Installation
Follow the steps below to create a new installation.

1. The"Welcome to Freedom Won" screen will open.
2. Clickonthe “My Installation”tab and click on the plus sign(+)button on the top right
of the screen.
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= freedom won

Y Filters o
9 My Installations Q
Name Date Created Gateways Devices Users Actions
Installation 1 2023/08/24 14:49:11 m m m
Installation 2 2023/02/16 16:03:02 m @ m
Instaliation 3 2023/09/0511:13:11 @ m m
Installation 4 2024/10/03 15:26:54 m
Installation 5 2024/10/03 18:27:51 (2 2 Gateways ] aa
Installation 6 2023/12/18 08:43:59 < 3 Gateways () 3 Devices m
instataton 7 w7z 00159 aE aD
staaton’s p— 3 i ad
Instaliation 9 2024/08/23 10:18:25 m m m
Installation 10 2024/07/24 12:43:06 m () 2 Devices m
Rowsperpage: 10 ¥ 1100746 > 1

Figure 74: My Installation Screen

3. Click on the "Add an Installation” button. An “Installation setup” screen will open.

7] Installation setup
0%

1. Add an installation

ADD AN INSTALLATION

2. Add a bhattery to the installation

3. Fill out the warranty information for the
battery

4. Link an installation to the team

5. Invite other users to the team

6. View battery

Figure 75: Change Location Screen

4. Click on the "ADD INSTALLATION" button. A pop-up message will appear,
prompting you to enter a name for the installation.

5. Enterasuitable name in the required field.

6. Click onthe“Change Location” button and set the installation location.

103

Copyrights reserved by
Freedom Won

Revision: 01




Freedom Won megaTower User Manual

Add New Installation e

Name

Location not valid

CHANGE LOCATION @
ADD INSTALLATION

Figure 76: Change Location Screen

A progress bar will be displayed, indicating the percentage of completion for the actions
being performed.

6.6 Add Battery

After successfully adding the installation, proceed to link a battery to it. Ensure that the
megaTower is connected and set up for internet access.

1. Click on the "ADD INSTALLATION" button. The process bar will move, and the “ADD
BATTERY” button will be available to click.
2. Click onthe "ADD BATTERY” button.

2] Installation setup
an 20%

EDIT THE INSTALLATION

2. Add a battery to the installation

ADD BATTERY

3. Fill out the warranty information for the
battery

4. Link an installation to the team

5. Invite other users to the team

6. View battery

Figure 77: Add Battery
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3. The battery screen will open, enter the battery's serial number and cloud
verification key in the required fields. This information is located on the sticker on
the side of the top module.

4. Ensure all fields are accurately filled in, then click the "NEXT" button, as displayed
in the Figure below, to find the battery.

Please enter your battery serial number

Batiery Serial Mumber

The serial number can be found on the side of the battery on the sticker.

Cloud Verification Key ‘:

The Cloud Verification Key can be found on the side of the battery on the sticker.

Figure 78: Battery Serial Number

oEnsure that you have a stable internet connection for the battery at this stage, as
the setup process cannot continue without it.

6. Type the battery details and location in the required field and click on the Next
button.

7. To add the remaining Gateways, click the “LINK DEVICE" button in the newly
created profile.

8. Togroup the 4 gateways in the megaTower, add them to a group. This can be done
by clicking on the “Part of Group?” dropdown and selecting the “Yes” option.

9. Add the name of the group in the Group Name field.

o Ensure that the Group name is the same for all towers.

10. Click on the “NEXT" button.
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Frecdom won

FIND BATTERY BATTERY DETAILS

8

Battery Settings Battery Diagnostics

Workshop Battery 20/16

Test Shawn x -

Yes

TestingGroup

oy
SOUTH AFRICA x v

‘CHANGE BATTERY LOCATION §

=

Figure 79: Battery Details

6.7 Register Battery Warranty

Follow the steps below to register your battery or inverter warranty.

1. Click on the “"WARRANTY” button.

2 Installation setup
I 40
-Addaninstaliation (]

EDIT THE INSTALLATION

Number of devices in installation: 2

EDIT BATTERY e

3. Fill out the warranty information for the
battery

WARRANTY

4. Link an installation to the team

o

5. Invite other users to the team

6. View battery

Figure 80: Add an Installation Screen

The “DEVICE DETAILS" tab opens by default.
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6.7.1

Figure 81: Battery Serial Number Screen

Enter the “Battery Serial Number”in the required field. The battery serial number
and the battery model will be prepopulated when the user has done the necessary
stepsin the installation setup process.

Enter the "Place of Purchase” in the required field.

Click on the calendaricon, select the “Date of Purchase from the calendar pop-up,
and click the “NEXT" button.

Add Installer and Property Details

To add the installer and property details, follow the steps below.

1. Enter the“Installer Name and Email address” in the required field.
2. Click onthe “Next” button as displayed in the image below.

3.
4.

Freedom Won

Copyrights reserved by /

Figure 82: Installer Details Screen

Enter the property owner’s “First and Last Names” in the required field.
Click the “NEXT" button as displayed in the image below.
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Figure 83: Property Owner Screen

6.7.2 Add Property Address

To add the property details, follow the steps below.

Enter the name of your “Country” in the required field.

Enter the name of your “Province/State” in the required field.

Enter the “City” and the “Street” name in the required field.

Enter the suburb name in the “Address 2" field.

Enter the “Posta/Zip Code” in the required field and click the “Next” button.

O~ W N -

S Bess Warranty

DEVICE DETAILS NSTALLER DETAILS PROPERTY OWNER INVERTER DETAILS APPLICATION

Country
SOUTH AFRICA X -
Province/State

] Gauteng

City

s Modderfontain

Street

A 99 Hereford Rd

Address 2

M Longmeadow Business Eastate
Postal / Zip Code

= 1609

=

Figure 84: Property Address Screen

6.7.3 Add Inverter Details

If you purchased an inverter from Freedom Won, complete the details below. If your
inverter was sourced from a third-party supplier, enter placeholder or "dummy"

details.
1. Enterthe Inverter “Serial Number”in the required field.
2. Click the “Add to Warranty” button.
3. Enterthe“Inverter Model” number in the required field.
4. Enterthe"Size (KVA) of the inverter in the required field.
5. Listthe number of invertersin the field and click the “Next” button.
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[ Bess Warranty
ETA
Inverte Num o
#
o

ADD TO WARRANTY
Inverter Model
Size in KVA
. ~
50 -
No Of Inverters
1
=3

Figure 85: Battery Details Screen

6.7.4 Complete and Submit Application

To submit your application, follow the steps below.

1. Select the “Application Type” from the drop-down arrow.

2. Sign your application in the required field using the mouse pointer if you are
using a PC. For cell phone users, use your finger to sign the application.

3. Click onthe "Clear Signature" option to remove a signature.

4. Click the “Save & Submit Warranty” button to submit your application.

K Bess Warranty

DEVICE DETAILS NSTALLER DETAILS PROPERTY OWNER PROPERTY ADDRESS INVERTER DETAILS APPLICATION

Application Type
HouseHold E

Signature below

Clear Signature
m SAVE & SUEMIT WARRANTY

Figure 86: Application Screen

Once you have completed the application, the progress bar will be displayed, indicating
the completion percentage for the actions being performed.

6.8 Link an Installation to the Team or User

After completing the warranty form, you can create a team or invite other users to the
team. This will allow them to access and view the installations or teams’ batteries.

To link an installation to a team, follow these steps:
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1. Click on the "ADD AN INSTALLATION TO TEAM" button

4] Installation setup

3 Add an irstallaton )

EDIT THE INSTALLATION

Number of devices in installation: 2

EDIT BATTERY e

: ontor @

the-battery
VIEW WARRANTY
4-tink-aninstatt

]

tothet
Tio-the-teatn

Srinvite other users-to-the team ]
INVITE A USER TO TEAM

6. View battery

VIEW BATTERY

(& FW2022-52546 has successfully been added X

Figure 87: Link an Installation to Team Screen

2. Create anew team. A pop-up will open.
3. Select the installation you want to link with the team from the drop-down arrow.
4. Click on the “SAVE" button.

Add an installation to a Team X

Installations

Figure 88: Add Installation to Team Screen

To invite other users to your team, follow these steps:

1. Click the"INVITE A USER TO TEAM" button on the pop-up.
2. Enter the email address of the user you wish to invite to your installation in the
required field and click on the “Save” button.

Add a User ¢

Email

Enter the ugers email address you want to add 1o t

10

Copyrights reserved by

Revision: 01
Freedom Won




Freedom Won megaTower User Manual W

Figure 89: Add a User Screen

6.9 View megaTower Data and Records

To view megaTower data and records, follow these steps.

1. Click on the "VIEW BATTERY" button to view the following information.

4] Installation setup

EDIT THE INSTALLATION

Number of devices in installation: 2

EDIT BATTERY e

o

o

VIEW WARRANTY

i

@

INVITE A USER TO TEAM

6. View battery

VIEW BATTERY

| (& FW2022-52546 has successfully been added X

Figure 90: View Battery Screen

2. Live data: View real-time data on your battery's performance and status.

3. Historical records: Review past data and trends to gain insights into your battery's
behaviour.

4. Advanced parameters: Access detailed logs of system performance and advanced
metrics, and analytics.

5. You will be directed to the Devices screen, where you can view the Towers and
access their dashboards. Figure 91 provides an overview of the Towers' statuses
when enabled, online, and their state of charge.

Figure 91: Tower Data

6. Select the "Show Groups" checkbox to filter the Towers by group name.
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7. Click on the "Dashboard" button to view the data.

Y Filters

) Devices Q e

Battery Serial Numbers Group Name Edit Group Dashboard
FW2023-133451 FW2023-133453  FW2023-133454  PW2023-133452 BellaFrutta megaTower # EDIT 23 DASHBOARD
Rows per page: 10 - 1-10f1

Figure 92: Filters Screen

The Towers details will be displayed as shown below.

Charging  168.90 kW Sunny  hours, 29 minates o Health
47.6 © 2 g e

Overview of tower data

@ Cioud Status @ Cloud Status @ Cioud Statu @ Cloud Status
f so 46.50 s« 47.00 f s 47.50 B soc 49.50
$ Volage 1198.80 v § Voltage 1200.40 ¥ § Vodtage 1199.60 V § Voltage 1199.50 V
ans Current 343 3582 Current 39.2
§ Temperature H:30 | L:21 § Tempeature  H:31 | L:24 § Temperature H:33 | L:23 § Temperatuce H:40 ) L:25
No # Errors Present No # Emors Present to # Errors Present No
&F ot | & ot | & ra offt | & Fan oft

Figure 93: Towers Details Screen

8. Click on the tabs below to view the History and advanced Data of the towers

B3 DASHBOARD B HisTORY +Z ADVANCED

Figure 94: History and Advanced Tabs
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7 Expected Product Life

Design and Lifespan:

The Freedom Won megaTower is designed for an optimal life cycle, with an
expected operational lifespan of over 15 years (exceeding 8000 cycles) in
daily cycling scenarios with an average 80% Depth of Discharge (DoD) per
cycle.

End of Life Definition:
The end of life is defined as when the battery capacity decreases to 60% of its original
capacity.

Sizing Considerations:

To ensure adequate performance throughout its lifespan, it is advised to size the battery
to accommodate its duty requirements even A F T Ecapacity degradation due to aging.
The megaTower's degradation is approximately linear over its service life, starting at
100% of its nameplate capacity and ending at 60%.

Capacity Usage:

As ageneralrule, itisrecommended to use 70% of the new battery capacity from day one
for the expected duty, which will correspond to 100% of the battery capacity towards the
end of its design life.

7.1.1 Warranty Terms and Conditions

e The Freedom Won megaTower modules are sealed with a tamper-proof warranty
seal, which should only be opened by authorised Freedom Won technicians,
installers, or repairers. Damaging or removing the seal without prior authorisation
from Freedom Won will void the warranty.

e |f the megaTower indicates an internal problem, contact Freedom Won or the
original installer for assistance. Freedom Won will arrange for inspection and
repair.

e Lightning damage is not covered under warranty.

e Physical damage to the battery housing and external and internal fittings, such as
impact or dropping, is not covered.

e Thestandard warranty periodis10yearsor 8,000 cyclesatanaverage of 80% DoD,
whichever occurs first. Refer to the warranty document on the Freedom Won
website for more details.

e The battery is guaranteed to provide at least 60% of its new capacity at the end
of the warranty period or cycle count. If the megaTower is underperforming,
contact Freedom Won for investigation and potential servicing to restore the
minimum guaranteed performance.
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e Freedom Won may arrange for on-site service or request module returns at their
discretion. Shipping and travel expenses related to warranty events are not
covered.

e To activate the warranty, it is mandatory to register the product on the Freedom
Won portal within 60 days of purchase. If not registered within this period, the
warranty will be void, and registration cannot be processed. Pairing a Freedom
Won inverter with a Freedom Won battery qualifies you for up to 10 years of
warranty coverage, giving you long-term peace of mind.

oFor more detailed warranty information, refer to the warranty document in the
Downloads section of the Freedom Won website.

7.2 Surge Protection

The megaTower is fitted with two surge protection units on the CAN and ethernet
communication lines. It is advisable to fit a surge protection unit to the CAN Bus of any
storage solution purchased from Freedom Won to safeguard the Battery Management
System (BMS) from voltage spikes. Failure to do so may result in damage not covered
under warranty, thereby incurring additional costs for BMS replacements.

To mitigate this risk, Freedom Won recommends installing a surge protection device,
such as the Mimosa Surge Arrestor (Network Interface Device), which is designed for
ethernet but is also compatible with CAN Bus. This device must be installed on the
connection to each megaTower Isolator Panel to ensure protection. While the MIM-NID is
a recommended example, similar surge protection devices offering equivalent
protection and performance levels are also acceptable.

oA surge protection device may not protect the BMS CAN Bus transceiver from
severe lightning surges. For more robust protection, an opto-isolated CAN Bus repeater
will be required, which may be requested from Freedom Won as an optional accessory.

Refer to the image below for a basic surge protection example.
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Figure 95: Mimosa Surge Arrestor

8 Troubleshooting Procedures

Refer to the troubleshooting table below to resolve common megaTower issues. If the
issues persist after consulting the table below, contact Freedom Won or an approved
Freedom Won supplier for further assistance.

oVerify that all cables are securely connected and conduct a thorough on-site
inspection of the physical wiring. Loose connections or damaged wiring can prevent the
battery from switching on and cause damage. A thorough inspection of the cables and
wiring is necessary to identify and rectify any issues affecting the megaTowers
functionality.

Table 22: Troubleshooting

Issue Possible Cause Solution

Description

megaTower does | e Faulty Power Supply 1. Check if the 24V charger in the isolation
not switch ON. Unitin the isolation panel is functioning correctly. Issues
panel. such as no AC power source or faulty
e Auxiliary Battery connections can prevent the battery
State of Charge from receiving power.
(voltage)is too low. 2. Ensure that the Victron 24V charger is
e Faulty Connections. set to Li-ion mode.
e Internal Faults 3. Ensure that the backup batteries inside
the Isolation panel are sufficiently
charged. If the batteries are depleted or
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Auxiliary Power
Connection not
connected/no power.
Environmental factors
such as extreme
temperature,
humidity, dust, and
dirt can cause
condensation and
corrosion on the
internal components
of the battery.

E-stop button
pressed.

megaTower SoC is too
low to allow the BMS
to stay on and engage
the contactors.
Tower voltages differ
by more than the
acceptable switching-
on amount.

damaged, the megaTower may not switch
ON.

Inspect all connections to the battery,
including cables and terminals, for any
signs of damage or looseness. Poor
connections can prevent the battery
from receiving or transmitting power.
Internal faults within the battery, such as
damaged cells or circuitry, can prevent it
from switching ON. Or contact Freedom
Won support.

Check if the E-stop button has been
released.

If the battery is suspected of being
critically low on charge (low voltage),
contact Freedom Won for assistance to
override the low cutoff values to allow for
the battery to be charged.

If a tower has a voltage that differs by
more than several volts from the rest, it
may not close its contactors - get the DC
bus voltage close to the tower voltage
that you want to switch ON, and the
contactors will automatically close at the
right time. Observe the respective
voltages on the gateway portal.

Ensure the top modules are slid into the
frame and the locking bolts are installed.

The LED flashes

Error code present.

Connect to the BMS through the utility to

cool modules.

fast e Missing cell datain see what kind of erroris present, then
live cell data. solve the error or fault.
e Overload Protection The megaTower has tripped due to
enabled. overload. Ensure the megaTower is used
within its specifications.
Fan Error Fan not switching ON to The fan will automatically switch ON when

the cells reach a temperature of 20°C. If
the fan does not start, contact Freedom
Won support.

CAN BUS Error

Physical Connections
Termination
Resistors

CAN Voltage

Error Logs

Device Status
Incorrect CAN cable
used.

Noise and EMF from
other machines.

Ensure all connections to the CAN Bus
are secure and free from damage.
Check if termination resistors are
correctly installed at both ends of the
CAN Bus.

Measure the voltage levels on the CAN
Bus to ensure they are within the
specified range.

Review error logs or diagnostic tools
provided by the CAN Bus hardware or
software to identify specific error codes
or messages.
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5. Check the status of devices connected to
the CAN Bus to determine if any are
malfunctioning or causing
communication errors.

6. Checkthat the frame is connected to an

earth cable.

Check the polarity of the CAN wiring.

8. Check that all devices on the CAN
network are operating on the same BAUD
rate (250kbps).

9. The CAN cable used must be a shielded
cable with twisted pairs. The shielding
must be grounded.

Ensure cables are not routed close to
equipment that can cause noise and EMF

~

in the cable.
Missing cellsin e Cellsarenotshowing | 1. Go through CAN Bus fault-finding steps.
the utility in the live cell data. 2. Inthe case of megaTower Extra, 360 cells
should be visible under the "Live Cell Data"
tab.

3. Inthe megaTower Plus, 216 cells should be
visible under the "Live Cell Data" tab.

4. If allthe cells are not visible, contact
Freedom Won support.

5. Ensure that the correct version of
eConnect and Utility is used.

6. Ensure that the gateway has an internet
connection and is visible on the online

portal.
Missing module e eConnect software 1. The eConnect sometimes delays
dataon the issue. displaying the megaTower cell/module
online portal e Communication information. Therefore, one must wait for
failure between the a moment for the data to load.
slave BMS and the 2. Runaknown working ethernet cable
master. directly between the ethernet switch and
e Incorrect profile. the Gateway plug. This will eliminate
possible ethernet cable issues for further
testing.

3. Checkif the COMMS and ethernet cables
are fully pushed in and making good
contact.

4. Check if the two plugs that are going to
the Slave BMS are not damaged.

5. Checkif you have the correct profile
loaded.

6. Ensurethe correct software version of
eConnect and the Utility is being used.

7. Possible setup mistakes during the portal
setup process. Remove the battery and
reload.
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Low voltage trip

This situation only
occurs in the event of
a malfunction of the
charging sources,
such as a generator
that fails to start at
the required low SoC
or battery voltage
threshold.

In systems without a
generator, the battery
can be drawn
critically low if the
solar charging system
does not yield
adequately or the
battery is too small
for the loads.

To restart the battery if not all towers
have tripped, follow these steps:

Switch off the AC output breaker in the
inverter(s)to isolate the loads.

Ensure that there is either AC
grid/generator power ready to be
activated on the AC input of the
inverter(s), or if this is not available,
ensure the solar charge controllers are
active. Note: For systems with only PV
inverters(i.e., no DC coupled solar)and no
generator or grid.

Press and hold the battery's "On" button
for a duration of 3 to 5 seconds.

Confirm that the contactors close (you
will hear two clicks separated by a few
seconds). Observe whether the current
begins to flow into the battery by
referencing the system controller
interface orinverter interface, or via the
portal. There may be a delay of up to 20
seconds before the charge current begins
to flow. Ensure that during this delay
period, the discharge current is only what
is required to satisfy the inverter's
standby power.

Once a charge current is observed, ensure
that the LED indicator displays solid
white. If the battery refuses to pullin and
hold in the contactors, contact Freedom
Won for assistance. It may be necessary
for Freedom Won to force the contactors
to close to gain some charge and restore
the cell voltages to acceptable levels.

If only PV inverters are installed and there
isno AC input available for the inverters, it
will be necessary to connect a PC to the
battery to re-enable the battery inverters
to get them to use the PV inverters to
charge the battery - contact Freedom
Won for assistance with this process.
Depleting a megaTower to critically low
levels is not recommended.

Contactorsin the
main module are
not closing.

Incorrect pack
voltage.

For megaTower Extra: Ensure the pack
voltage falls within the range of 1040V to
1240V to maintain optimal operation and
safety.

For megaTower Plus: Verify the pack
voltage is within the range of 622V to
743V to ensure correct functionality and
safety of the system.
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3. The BMS will not close the contactorsiif
the voltage difference between towers is
not within 20V.

Different SOCs e Unbalanced cells Make sure the battery is fully charged and
are displayed on e SOC Calibration remains connected to the charger, allowing
the four towers issues the SOC to calibrate and the cells to be
balanced.
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9 List of Abbreviations
HPS - Hybrid Power System

DC - Direct Current

AC -Alternating Current

A - Ampere

CAN - Controller Area Network

kWh - Kilowatt-Hour

ESS - Energy Storage System

BMS - Battery Management System

EMS - Energy Management System

MW - Megawatts

V/F - Voltage/Frequency

P/Q - Power Quality

EPO - Emergency Power Off

AQ - Digital Input

DI - Digital Output

SoH - State of Health

SoC - State of Charge

THDi - Total Harmonic Distortion in Current
THDu - Total Harmonic Distortion in Voltage
CAN - Controller Area Network

UART - Universal Asynchronous Receiver /Transmitter
Hz - Hertz

KvA - Kilo-Volt-Amperes

DG - Diesel Generator

HMI - Human Machine Interfaces

DSP - Digital Signal Processing

EMF - Electromagnetic Field
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LED - Light Emitting Diode
FAT32 - File Allocation

DSP - Digital Signal Processors
ATS - Automatic Transfer Switch
PV - Photovoltaic

DOD - Depth of Discharge

CB - Circuit Breaker

VSD - Variable Speed Drives

121

Revision: 01
-

Copyrights reserved by
Freedom Won




