each cycle.

complete system discharge.

ZESS 50 DEEP DISCHARGE ENERGY STORAGE SYSTEM.

The ZESS 50 consists of one 50kWh module, a Power Conversion
System(PCS) and an overall system control package.

e Each cell stack contains 60 cells in series arranged in
bi-polar configuration

e Fach module contains 3 cell stacks having an open cell voltage
of 108V.

e All stacks supplied with electrolyte from a flow system consisting
of tanks and electrolyte circulation pumps.

e Discharge capacity of 50kWh.

e Chargeable from a variety of power generation sources
at differing charge rates, enabling fast re-charge time
(8-4 hours).

¢ Discharge can be sustained at continuous rates up to 300A.

e Can be equipped to be totally self-contained and can run
independently from the grid.

e Fully automated control system manages all storage system
controls and safety functions.

TURNKEY AND READY TO ROLL.

The ZESS 500, 500kWh energy storage system arrives on the back
of a trailer and plugs directly into the grid . This fully grid-interactive
system is ready to perform in peak shaving or renewable energy

applications upon arrival and ready to move when you are.

e Delivers better cycling performance than lead-acid
batteries, particularly when deeply discharged on

e Improves capacity and extends cycle life by allowing

e Delivers higher energy density compared to

NUMEROUS ADVANTAGES DEFINE THE ZESS.

e Suits multiple applications through modular
construction and portability.

¢ Reduces on site environmental and safety concerns
and costs as well as future disposal issues.

e Environmentally designed using clean, low cost,
re-cycleable plastics.

lead-acid batteries, making it smaller and lighter.

e State of the art manufacturing techniques.

ZESS 500 DEEP DISCHARGE ENERGY STORAGE SYSTEM.

The ZESS 500 consists of 10 — 50kWh modules, a Power Conversion
System(PCS) and an overall system control package.

e Each module is the same as that used in the ZESS 50.

e Modules connected in two separate strings, five modules per
string, offering maximum operating flexibility.

e Total open cell voltage of 540 V.

e Nominal string current is 150A and achieves a full-charge cycle
in 4.5 hours.

e Achieve complete continuous discharge at twice the 150A rate
(600A for total DC system).

e Achieve maximum continuous power (250kW) and sustain it for
two hours (500kWh) with 200% peaking capability.

¢ Both strings connected to the PCS, with AC side of the PCS
connected to the utility grid and/or the customer load.



|_EQUIPMENT SPECIFICATIONS

ZESS - 50 ENERGY STORAGE SYSTEM

ZESS - 500 TRANSPORTABLE/ENERGY STORAGE SYSTEM

PHYSICAL

Weights:

Module Enclosure (empty)
Modules (1)

PCS (incl enclosure)

Dimensions:
Module Enclosure
PCS Enclosure

ELECTRICAL

Mdules / PCS Interface:
Maximum Voltage

Voltage Range

Current (Discharge)
Current Range (Discharge)
Current (Charge)

Input Current Ripple

*PCS /Utility Grid Interface:

Phases
Voltage

Frequency
QOutput power

500 Ibs
3,200 Ibs
1,000 Ibs

84" Hx 48" W x 48" D
92" Hx 36" W x 36" D

120 VDC

0VDC - 120 VDC
300 ADC

OADC - 300 ADC
150 ADC

<2% RMS

3

480 VAC, +/- 10%

(MV avail w/set-up transf)
60 Hz, +/- .5 Hz

25.0 kW / 35.7K VA

(0.8 PF lead or lage)

e Overload capability: 110% continuous (required trip level

for UL 1741)
e Enclosure: NEMA 3R

e Operator interface display (OIT)

ELECTRICAL SAFETY FEATURES

PHYSICAL

Weights:

Trailer (empty)

Shipping Container (empty)
Modules (10)

PCS

Dimensions:

Trailer

Shipping Container
Module (each)
PCS

ELECTRICAL

Mdules / PCS Interface:
Maximum Voltage

Voltage Range

Current (Discharge)
Current Range (Discharge)
Current (Charge)

Input Current Ripple

*PCS /Utility Grid Interface:

Phases
Voltage

Frequency
Output power

10,000 Ibs
10,000 Ibs
30,000 Ibs
10,000 Ibs

4.5ft H x 8ft W x 45t D
8ft H x8ft W x 20ft D

73" Hx 44" W x 42" D
96" H x 96" W x 54” D

625 VDC

0VDC - 625 VDC
300ADC per Module String
OADC - 300 ADC

150 ADC

<2% RMS

3

480 VAC, +/- 10%

(MV avail w/set-up transf)
60 Hz, +/- 5 Hz

250 KW / 357K VA (0.8 PF lead

or lage)

e Overload capability: 110% continuous (required trip level

for UL 1741)
e Enclosure: NEMA 3R

e Operator interface display (OIT)

—19' = 11—

Enclosure door interlock switches System protection: o/u voltage, o/u frequency

E-Stop Completely Self Protected: Over Current, Surge Suppression, and +/- fuses
AC disconnect switch UL1741 Compliant

Anti-islanding protection IEEE 519 Compliant

*For alternate configurations and/or complete MV systems, contact the factory.




@energy corporation

Manufacturing

Menomonee Falls, Wisconsin
For more information, contact ZBB Energy Corporation in Wis-
consin at 1 (262) 253-9800.

Research
Perth, Australia

For more information, contact ZBB Energy Corporation in Bibra
Lake, Western Australia: 61 (8) 9494 2055.

www.zbbenergy.com






