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A AELTA

Lithium Ion Battery for High Power UPS
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A AELTA

Cell Business and Technology Transfer

Battery cell technology & manufacturing come from Mitsubishi
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Including Machinery, to Delta Electronics of Taiwan
— Management Resources to be Shifted to Energy Storage System
Products —
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MHI to Sell Lithium-ion Rechargeable Battery Business Assets,
Including Machinery, to Delta Electronics of Taiwan

— Management Resources to be Shifted to Energy Storage System
Products —

- Em n

Tokyo, April 18, 2014 - Mitsubishi Heavy Industries, Ltd. (MHI) has concluded an agreement with

. T
*“ﬂ% Delta ics, Inc., a leading of ic devices in Taiwan, under which MHI
= will sell Delta its business assels, including énery, ir Sthiume-i batteries. Asa
r 1 resuft MHI will shift its mar into in energy storage system ([ESS)
o products ing Ethium-i batieries.
Delta ics is the core ise of the Taiwan-based Detts Group. The company
ing a diverse ineup of elecimnic products incuding power and
thermal solufions, and as f global scale it has approximately 200

faciliies wordwide including producSon, sales and RED functions.

ESS producks inday 0 record sustained market growth ahead as core devices for

‘achieving power network ilization in ith fhe i i fwind power, solar power
ind enengies, and for adjusfing p supply vis-&-vis demand in order fo save

enengy.

The: Trffium- bafteries by MHI are light in weight. compact in size and

high in refiability. Th boasts an track record in this field, its bafieries being

widely used in diverse products ranging from elactric buses to ESS products, including containar-
based systems. Following fhe sale, MHI will focus on expanding the market for ESS products.

Leveraging the new agreement, going forward MHI and Delta Electronics also plan io join forces in
pursuing further of the Rthium-i batiery busi including ESS
products. At fhe same fime, MHI will continue o work toward the reaization of an ever mone
energy-eficient, low-carbon society through expanded adoption of stationary large-capacity
ESS's, electric buses, eic.

About Delta Electronics, Inc.
The company founded in 1871, is fhe global leader in power and fhermal management sohfions,
-as well as a major source for industrial aufomation, data center, ICT components, displays and
networks. As an energy-saving solulions provider, Della's businesses encompass power

ics, ay i g life. Delta is as ise of global scak
with il 200 Baailifies ade inchuding production, sales and RED funcions.
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MHI: Mitsubishi Heavy Industries, Japan
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AISELTA Energy Storage Device Hierarchy

(e N

attery System Information:
Installed Capability: 1.16MWh(Maximum)

Design Usable Capacity: 928KWh(80%)
System Voltage Range: 739.2VDC ~ 907.2VDC

Operation voltage range:
7 Min—-739.2V (3.3V/cell@3Cdischarge_SOC10%)

\ Max —907.2V (4.05V/cell@1C Charge_SOC90%) /

Battery module

Battery Cell

Battery storage container content:

- 40ft container

- Lithium battery(1.16MWh)

- BMS(Battery management system )

- FES(Fire extinguishing system )

- Electrical distribution panel .

- HVAC Battery Container

- System controller

é\ AELTA MLDE

St

Battery Rack

ESS content 28 racks (224S 28 P)
Energy: 1.16MWh (828V- 1400 Ah)

Rack content 16 battery module (224S1P)
Energy: 41.4KWh (828V-50Ah)

Energy: 2.59KWh (51.8V-50Ah)

=~ IR
' [Module content 14cell (14S1P)

]

P140 Cell
3.7V, 50Ah
Delta Confidential




£\ nELTA Li-lon Battery Solution for Datacenter

- Safety design
Integrated Cell Monitor Unit(CMU)
Integrated Battery Management Unit(BMU)
predictability and manageability

- Longer Life

UPS Load 100% 100%

UPS Service Life 10 years 10 years
batteries refreshed before Year 4 & 8 Not required
UPS life

-Space Saving
- Less Weights
- Cooling cost saving.

« Reduced TCO
capital cost/operational cost/
Transportation cost/ Maintenance Cost.
The li-ion battery solution has a 35% lower 10-year TCO
than the VRLA solution.

Delta Confidential




£\ nerTa LI-lon Battery Solution Advantages

LIBs can provide effective performance when compared to valve regulated

acid battery (VRLA), savings begin to occur after the first comparable VRLA
replacement cycle.

Modular &
Scalable

Saves space Weighs less

s
) &

VRLA LIB

VRLA LIB
Longer life Saves cooling Communication
= = P Modbus / CAN
- J
-
a b

VRLA LIB
Delta Confidential



£\ nerTa urn Around Efficiency

Very Little Wasted Energy

Lead acid batteries are less efficient at storing power than lithium ion batteries.

Lithium batteries charge at nearly 100% efficiency, compared to the 80% efficiency
of most lead acid batteries.

Usable Capacity

Due to DOD limitations, VRLA battery is always designed at 50 - 60% DOD, whereas
Li-lon Battery can go up to 100%

Lead Acid -
(GEL/AGM/Flooded) Lithium

- & .
Usable energy
50-70%0 8o0-100%
| I}
|
| ——
Float Charge

VRLA battery needs Float Charge vs Lithium which cut’s off once fully charged
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£\ nELTA No Cooling Needed

Climate Resistance
» Lead Acid batteries are affected by and need Controlled Temperature environment

 Lithium-ion batteries are much more efficient at wide temperature range -20 to +45°C.
At -20°C, a Lithium battery that delivers a 1C current (one times its capacity), can
deliver more than 80% of its energy when the AGM battery will deliver 30% of its

capacity. For harsh environments (hot and cold), Lithium-lon is the technological
choice.

Capacity vs. Temperature

120
T 100 ——
=K e ————
o | - i
[ -
i
2 Bl — — = —_— el | 1N
E - Fe —_ = S
E L —
E AN 105 C)
E g

]
20 o 20 d0
Temperalure ("C)
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£\ nELTA High C rate application

High “C” Rate of the Battery
» Lead Acid batteries cannot be used at High C rates since its Cycle Life is affected
 Lithium-ion batteries are much efficient and can be easily used up to 6C continuous

100% 85% 30% 20% 10%0 8%

o —
—

o.05C 0.1C
20hrs 1ohrs 2hrs 1hrs 20min 12mMin
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A NELTA

Service Life >

10 years

Data Acquisition

Delta Confidential

Operation

Analysis

= = ullutithln, -
5 wililutsithn,

A
P

Remote Sensing System

TY-VITW

Capacity: 600kWh
Power: 250kW

SOH: 2015 cycles /96%

Service

Maintenance

10



AAELTA Prediction for Service

Operation Service

Data Acquisition
Maintenance

o DPC/US, Health: @ |,
- DPEC/CN, Health: @ ,

o TY5/TW, Health: O |,
Install Date: Oct, 5, 2016
Service Date: Dec, 5, 2022

\ Early Warning

Service Scheduling

11
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A\ nELTA Green Eco Friendly Solution
| " Go Green... | P

Save Energy....

’ Save Environment
Fully Recyclable ’

 Lead Free
» Plastic, Copper, Aluminium can all be recycled

Delta Confidential



AI&ELTA Retrofit solution

Retrofit and new UPS applications
There are three possible scenarios when deciding
to retrofit the VRLA batteries or Li-ion Batteries of an existing UPS: worth to adapt

Li-ion Solution

1. The UPS is operating in the early part of its lifecycle
UPS generally less than 5 years old, it makes sense to retrofit the VRLA batteries

with li-ion batteries

2. The UPS is operating near the middle of its lifecycle
UPS generally 5-10 years old, it depends to refresh the VRLA batteries or Li-ion

batteries.

worth to adapt

Li-ion Solution

3. The UPS is operating at the end of its lifecycle
UPS generally 10 years old, it may makes sense to replace the entire UPS

with a new UPS that uses li-ion batteries

Delta Confidential



A AELTA

NMC v.s. LPF v.s. VRLA
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A\ nerTa Battery chemistry nature

Delta Battery Chemistry

(LiNiy ;3C0,,3Mn, ,;0, , NMC) (LiFePO,, LFP)
Mineral structure
GGG
Layer (2D) Olivine (3D)
Working voltage 3.6~3.7V 3.2~3.3V
Theoretical capacity 276 mAh/g 170 mAh/g
Practical capacity 150~170 mAh/g 140~160 mAh/g
Conductivity 103S/cm 10° S/cm
ORI, AU, >70% 40~70%
retention rate

Delta Confidential 15



£\ nerTa NMC vs LFP vs VRLA (1/2)
T e |t | vRA

Nominal Cell

Voltage (V) 3.7 3.2 2.0
Energy Density

(Wh/Kg) 132 >80 30
Power Density

(KW/Kg) 2.78 >0.7 0.3
Cycle life* >2,000 >1,000 <500
Self discharge <1% <59, ~15%
rate™*

Storage life _ _
@90%S0C >10 years 7~10 years 2~3 years
Round-trip >96% 95% 60%
efficiency

Full charge time

from 0% SOC <0.5 hour <1 hour >8 hours

*100% D.0.D. @25°C, 1C-rate, EOL capacity 80%
**100% SOC for 1 month rest @25°C
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A AELTA

Discharge Voltage (V)

Delta Confidential

42

37

32

2.1

22

1.7

12

NMC vs LFP vs VRLA (2/2)

Delta Li-ion (NMC)
| Vy |
Constant slope of voltage decline ocn
is easier to identify SOC status
| |
Consistent capacity in
VRLA different C-rate
I'l_i:;!_lllll! Illlitllllhltlll“‘ﬁii _______
____________________ . it H""- << \/‘\%)SCA
. ,““ ‘\\ /
2.11CA 1.12CA
0% 20% 40% 60% 80% 100%

Depth of Discharge % (DoD)

—0.2CA
—0.68CA
—1.12CA
—2.11CA
—2.63CA
===-0.05CA-20HR
===-0.1CA-10HR
===-0.28CA-3HR
===-0.68CA-1HR
===-1.12CA-30MR
===-2.11CA-10MR
===-2.68CA-5SMR



£\ nELTA High current discharge capacity

Initial Discharge performance (25°C) ——oacfioa)
- voltage drop = 3 — oscpsa)
—~. S —scoan
Discharge 39 — 2ctio0n
capable range Eu —— acz004)
______ ~Faa -
E 20 —— BL[3004)
18
Delta :j 2C 1C 0.5C 0.2C Charge : 1C-CC/CV
22 [4.15V/1Acut)
_ Discharge : CC [2.70V cut)
NMC P-140 1 10 1000 - bient : Charge:25'C
Discharge Time [ min Discharge :25°C

VRLA Discharging Characteristics Curves at 25°C

(it o5 2 Batiers

~ lnitial
voltage drop

TR KL

LIRS

kL

3C duration can
support 8 mins only

i ] -I-ll_llll 3 4 ; 1] | ]

* High battery resistance to cause the voltage drop a lot when discharge beginning. It
will reduce the backup capacity and even can’t deliver enough power.
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A AELTA

Thermal issue @high current discharge

Delta
NMC P-140

Cylindrical
LFP

Discharge performance
Amtient. 75°C
45 s
O
40 0 <
2
35 ¥ g
-
E’-“ ' 6C 02c % g
15 | 4c 1C -
5
S20 6C -
%15 15 2
o ac - E‘ - .
os . . - Temp. raised
[} ——— R _-_—”:-' L il 5 <13°C @4C_rate
0 10 20 30 0 50 60
Discharge Capacity / Ah
il [ Discharge C-Rate |
— it . [ R —
2

—7
:-}.q-‘-'f‘ w0 .rmb‘* : \%{-‘ Temp. raised
. ARt m'.' ) >20°C @4C-rate
SR A -

|iEEd | 2K

» Due to the battery internal resistance and form factor design, the generated heat will
impact the battery life and operation cost of air conditioning.
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A AELTA

Li-Ion Battery Rack

System Configuration
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A AELTA

DBSHV50S

High Voltage design applied
for high power application

Special Features

High Safety

o Certification: UN38.3, UL1973

e Built-in CMU (Cell management unit) to monitor
individual cell voltage, temperature and manage
cell balance.

e Built-in isolated CAN Bus among CMUs & BMU

for high voltage battery string operation

Easy installation and Service

Plug-in power bus connection

High voltage protection during installation and
service

Isolated CAN Bus cable (loop connection or
daisy chain) for high voltage battery string.

Flexible Capacity Expansion

Series Expansion up to ~900VDC
Parallel expansion up to MWh capacity

Excellent Manageability

A Delta design BMU (Battery Management
Unit) is provided to manage and protect
individual cell of each module

DE&leltadnbadicantial

Lithium lon Battery Module

Charge: 0" Cto+45 " C
Discharge: -20° Cto +45 ° C

Operating Temperature

Interface CAN 2.0B (500kHz)

Discharge Rate Max. 4C (200A)
*1) SOC is “State of Charge”

199 (W)x 187 (H)x 543 (L)
UL1973, UN 38.3

10% - 90% SOC™'24,000 cycles
tortace |

Discharge Rate

N
-



£\ nELTA Control box Design

Control box
* Integrating Battery management system and Function of Control box

protection unit such as Fuse and Relay

Short circuit protection

Pre-charge function
Current measurement
SOC,SOH calculation

Cell balancing

Battery protection

Communication to UPS

(RS485,CAN,dry contact)

22
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A NELTA

Lithium —

Battery Rack

Delta Confidential

lon Battery Rack

Li-lon Battery Rack -
25.9 kWh

MCCB & Fuses Inside
Battery Cabinet

Top Cable Entry
Provision for HMI
Master BMS

Graphical User Interface

TSR e e B e - ]

g

Graphical User Interface

Battery Rack Integration with DPH Series

Modular UPS DPH Series
v Modular UPS with 25kW

power modules / 200kW
in a rack
(400kVA/400kW)

Hot Swappable Power
Modules, Static By-pass
and Controller

Controller level
redundancy with
distributed control

architecture

Inbuilt redundancy for
aux — power supply and
cooling fans

Flat Efficiency Curve,
hitting > 95% @ 30%
part load



A AELTA

UPS Input / Output Panel

Gland plates
(For UPS Cable Entry)

Battery Breake
MCCB
600 A; 4P
(2 Nos.)

Semi Conductor
Fuse 600 A
(4 Nos.)

Isometric View (Rear)

Notes:-

Schematic

TermInatlon Panel

Lkl BEaZ

Uslon BB

Ll lon B8

ks

System Configuration with DPH series

(2R x MCO00) Cable

o5
I
i
!
I
I
I
I
!
I
I
I
i
1
I
I
I
I
I
i
|
I
|
|

|
|
|
|
i
i
i
|
|
2R = #0000} Cadle | [2R x ACOOD) Cable
i
| i
| ! |
T8 | z_ ]
T : T
!
| | CusiomerInzut Cabs  Cusiomer Culput bl
T i 2% 02 nd &0 FT
Batery Blook | A e o=l Ih"— Batiery Bjock
i
| |
|iF LIPS 2R %m--rmutb: 2 {2R x 58 sqmm) Cable |fP LIPS-2
(DPH 200 KVA) : 2 1 (DFH 200 KA}
! o e < |4
a \ ! II"‘\ 2
i |I 1 I 1 I| =1
s —+— 17
2 T i 1 o
T ] ¢
‘B ——
I 1 1 2
gl i - i
& || 1 |
5 T R H
£ , l I
B Bl s ovesera s e S |

» Overall Size of Termination Panel is 800 (W) x 1090 (D) x 2000 (H), matching to UPS footprint

+ All Cable Entry in Termination panel will be from Top.

Delta Confidential




A AELTA

DPH Series
(PF: 0.9)
(Eff.: 95%)

DPH Il Series
(PF: 0.9)
(Eff.: 95%)

Delta Confidential

100KVA

150KVA

200KVA

300KVA

400KVA

500KVA

Typical Configuration & Back Up time

1 Rack

(25.9kWh)

12

N/A

N/A

N/A

N/A

N/A

1 Rack
(51.8kWh)

25

17

12

N/A

N/A

N/A

2 Rack
(77.7kWh)

37

25

19

12

N/A

N/A

2 Rack
(103.6kWh)

50

33

25

17

12

10

3 Rack
(155.4kWh)

75

50

37

25

19

15

4 Rack
(207.2kWh)

100

66

50

33

25

20

5 Rack
(259kWh)

125

83

62

42

31

25

25



Al&ELTA System Configuration with Unitary DPS

i
-~
>
-d
-

BMS
Control
...... so| Box:
Li-lon Battery
130KWH

DPS Series
400KVA/360kW
UPS
Unitary Model

Battery
UPS Modules

Delta Confidential 26



A AELTA

UPS + Li-10n

Reference Case

Delta Confidential



AlsELTA Real Case - USV India

Indla S 1st L|th|um lon Battery + Modular UPS system

N

200KVA DPH + 4 Lithium lon Battery Rack (104kWh) for 30 mins back up

Delta Confidential



A\ nE1Ta Real Case study of Datacenter

* IT load: 100kW

e Backup time: 30 minutes

e Battery redundancy: 1+1 sets

» Data center’s years of use : 10 years minimum

2400 mm

{ VRLA VRLA VRLA

4 33.6kWh 33.6 kWh 33.6 kWh

= VRLA VRLA VRLA

r; 33.6kWh 33.6 kWh 33.6 kWh

1. UPS and three battery cabinets
2. All batteries need replacement every four years. In a ten year

time frame, 2.5 replacements would be required.

3. Battery weight: 3,200 kg

.

DE&leltadnbadicantial

" N
1600 MM —
{ Li-ion
E 51.8 kWh
@ Li-ion
f; 51.8kWh

1. UPS and one battery cabinet
2. Lithium ion batteries can operate for

over ten years
3. Battery weight: 1,600 kg

+ Footprint 33%, » Weight 50%|
« Cycle Life 250%: +TCO10%]

29



AnELTa Benefit to Datacenter PUE

Power Usage Effectiveness

PUE = Total Facility Energy 1 Non IT Facility Energy
T Equipment Energy - IT Equipment Energy

« QOperation temperature range of Li-ion battery is wider than VRLA
(-20~+55°C vs. -15~+45°C)

 LIB is capable to operate in ambient 35°C normally without
cooling

Delta Confidential



A nerta  Delta vs. VRLA system configuration

Delta NMC Battery Specification
Band Delta Band Yuasa
Model DBS48V50SH Model NPA115-12] FR
Nominal Voltage V 51.8 Nominal Voltage \% 12
Nominal Capacity Ah 50 Nominal Capacity Ah 120
Max. Charge current A 100 Max. Charge current | A 30
Max. discharge current Max. discharge current
(30 sec.) A 2 (30 sec) ’ - .
Float Charging \% N/A" | Float Charging V 13.65+0.15
Weight Kg 30 | weight Kg 37
Length mm 730 | Length mm 342+3
Width mm 214 | Width mm 170+3
Height mm 118 | Height mm 213+3

_ System Configuration —

!

Delta NMC VRLA S
10 Modules of each serial string 40 -
2 Qty of string 4
20 Qty of module 160
US$55,000 Battery system initial cost US$33,000
600 Kgs Total weight of battery modules 5,920 Kgs

370 L Total volume of battery modules 3,597 L

Delta Confidential



A\ neLta ToOtal Cost of Ownership Analysis

1~4 years 5~8 years 9~12 years
A \ \
[ | | \
Chassis Battery cost Swap cost Battery cost Swap labor  Battery cost
$6,600 $26,400 $550 $26,400 $550 $26,400
J
Delta !
Dot $55,000 T
36.3% saving
| system cost $55,000 I
|
1~12 years 12 years TCO
Delta :
NMC 370L ! Volume
89.7%
reduction
VRLA
Delta :
-l 600Kgs . _
89.9% Weight
reduction

Delta Conmnaenual



A AELTA

Design for Safety

Delta Confidential



£\ nerTa Design for Safety

UL 1642 (Safety)

UN 38.3 (Transportation)

S Mark (UL safety in Japan)
SECIWAEIYE

Cell Voltage Temp Monitor in each Cell
Thermostat Protection in Cell level

DBS48V50S Warning & Error Status (CAN Signal)
HVIL Circuit Design

Redundant disconnect unit(Relay) in both positive and negative circuit
Fast melting fuse

HVIL protection circuit

Soft start / Pre-charge Circuit

Delta Confidential



A AELTA

14S1P module test

Impact test
UL1973

Drop test
UL1973

static force
UL1973

Delta Confidential

Te—
EEEEm
=
===
==
==

steel ball with diameter Pass -no damage
50.8 mm, weight 535g,

drop to battery module

surface from 1.258m

height.

Weighing >7kg, dropped Pass -no damage
from a minimum height
of 10 cm

250N for 5s Pass -no damage



AlsELTA 14S1P module test

Temperature The charge and discharge  Pass

behavior cycles are then repeated (Not exceed

UL1973 for a total of 5 complete component
cycles of charge and temperature spec)
discharge

Handling 3 times the weight of DUT  Pass -no damage

UL1973

Internal fire e — e —— heating one internal cell Pass - no fire

UL1973 ; el T o | that is centrally located propagating from
within the DUT until the DUT or
thermal runaway explosion of the

DUT

Delta Confidential



Anetta  Battery Module Exploded View

UL1973 compliant

Compact Size

-~

Integrated PCB
Voltage & Temperature Monitoring

Redundant Thermal Fuse gheiainiun i s N :
- e ) Blind mate connector

-
-
-
-

High Portability

Insulation Enclosure

Optimal flow path -
Non-flammable Material(5VA)

Delta Confidential



£\ nELTA Battery Module Design

® Thermostat (Redundant thermal fuse)

» Apply redundant thermal fuse to ensure over temperature protection while system
failure(thermistor...etc.).

Thermistor

Voltage Sense -
onserse I . —

Ty
N

Thermostat

‘ o/ Thermostat
(Redundant thermal fuse)

® Integrated PCB

+ CMU integrated with Voltage sensor, thermal
resistor and thermal fuse for every cell.
* No flying voltage sense wiring.

« Compact space usage. Integrated CMU -7

38
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Smarter. Greener. Together.

To learn more about Delta,
please visit www.deltaww.com



AI&ELTJI New Product — Under Development

Cell Module

B High Power / Long life Prismatic Cell M High Safety Plug-in Design

W High Capacity 50Ah Cell B Integrated Cell Monitor Unit(CMU)

B Nominal Voltage 3.7V M Contain 14 Cells in Series(14S1P)
Safety Control Box Rack

B High Power Application Design
B Built-in Safety Breaker(MCCB)
B Dual Relay/Diode Protection Loop
B Relay protection (Charge)
B Diode connection (Discharge)
B Meet Isolation Standard(UL 60950) for Power
& Control section
B Integrated Battery Management Unit(BMU)

B Standard 19” Datacenter Rack

B Pre-Installed Series Connection Bus-bar

B Integrate Master BMS w/ Gateway Hub
Design for Parallel Communication
Connection

B Top Side Connection Access(Power & Signal)

B Front Accessible for Simple Maintenance

Delta Confidential




£\ nerTa Battery module Design

Battery Module Design

* Plug-in Design

» Standard Rack mount type w/ 3U Height
* Light Weight(29.5Kg) with Handle Bar
Integrated Cell Monitor Unit(CMU)

-
-
-
-
————————

_________

- -
-

-
-
-
-
-

Female side

~f» Core module(7S1Px 2)

b _Plug-in connector(power)

Signal connector 41

Delta Confidential



AI&ELTA Battery System Outlook & Feature

> Design Feature

Control box

B High Energy Density
* Max capacity up-to 51.8KWh

B High Power Output

* Continue discharge power up-to 200KW
* Max peak(30s) power up-to 550KW

B Standard Data Centre Rack Design
* 19” with white color exterior
B High Safety Design

* Isolation zone between high-side & low-side
* 2 level BMS design(CMU & BMU)

B Easy installation & Service

Battery module x 20

*  Plug-in battery module

*Control box and cable entry can be placed on top side if required.

¥ Highly Reliable Battery System for Mission Critical IT Equipment

Delta Confidential



A NELTA

> Technical Data

Applied Cell type
Installation Capacity
Nominal Voltage
Maximum Voltage
Max Charging Power
Minimum Voltage

Max Discharging Power

Cycle Life*/Design Life*
Communication Bus

Environment Operation
Temperature

Dimension

Total Weight
Storage humidity
Waterproof level
Permissible Altitude

Additional Accessories

Delta Confidential

UPS Battery System Specification

DELTA P140-1304(50Ah)
25.9KWh 51.8KWh
+259Vdc
+287Vdc
50KW 100KW
+224Vdc

100KW(Cont.)
200KW(30s)

200KW(Cont.)
400KW(30s)

=4000Cycles / =10years
CAN2.0/RS485

Charge: 0°C ~ +45°C
Discharge: -20°C ~ +45°C

1090mm(L) x 600mm(W) x 2000mm(H)
500kg 800kg
0~95% @ 25°C
IP 20 class Function
<2000m

* Master BMS
* Gateway Hub(Optional)
e HMI(Optional)

> Product Outlook

» Single-line Diagram
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£\ nELTA UPS of Data Center (TY5 facility)

50KW + 25.9KWh System for 30 min. , UPS + Li—ion in one Rack

> Design Feature

B High Energy Density
* Max capacity 51.8KWh

B High Power Output
* Max discharge power 200KW

B Dual Battery Loop Design
* Top & Bottom independent battery system

* Support UPS N+1 structure
B Standard Data Centre Rack Desi 1
andar a. a Centre Rac e5|gn UPS 50KW
e 19” with black color exterior
B High Safety Design
* Isolation zone between high-side & low-side
* Integrate MCCB in main DC BUS line
* Dual auxiliary power supply(DC & AC)
e 2 level BMS design(CMU & BMU) Battery
B Easy installation & Service 25.9KWh
*  Plug-in battery module '
* Top side power & signal connection




Abeum UPS of Data Center

500KW + 51.8KWh System for 10 min.

> Design Feature

B High Energy Density
* Max capacity 51.8KWh

B High Power Output
* Max discharge power 200KW

B Dual Battery Loop Design Battpry #3/
* Top & Bottom independent battery system 25 PKWh 1
* Support UPS N+1 structure : —
B Standard Data Centre Rack Design
e 19” with black color exterior

B High Safety Design
* Isolation zone between high-side & low-side
* Integrate MCCB in main DC BUS line
* Dual auxiliary power supply(DC & AC)
* 2level BMS design(CMU & BMU)

B Easy installation & Service

*  Plug-in battery module
e Top side power & signal connection

¥ Highly Reliable Battery System for Mission Critical IT Equipment




A AELTA

Battery System Specification

Cell

UPS 3U Module

\Q\@/ UPS Battery Cabinet
System |
Component
Configuration 1S1P 14S1P 70S2P*2
Nominal Capacity 185 Wh 2.59 kWh 51.8 kWh
Nominal Voltage 3.7 Vdc 51.8 Vdc 1259 Vdc

Operation Voltage Range

2.7Vdc—4.15 Vdc

44.8 Vdc - 57.4 Vdc

+224 Vdc - +287 Vdc

Output Power

1.1 KW

12.5 KW

250 KW

Dimensions

166.6mm(H)x110.1mm(W)x38.2mm(D)

690mm(D)x214mm(W)x121mm(H)

1090mm(L) x 600mm(W) x 2000mm(H)

Weight

1.4 Kg

28.5 Kg

800 Kg

» Back-up Time(in minuets)

1R
(25.9

100KVA
DPH Series
(PF:0.9) 150KVA
(Eff.: 95%)
200KVA
DPH Il Series 300KVA
(PF: 0.9)
(Eff.: 95%) AL
500KVA

Delta Confidential

N/A 17
N/A 12
N/A N/A
N/A N/A
N/A N/A

25 33 50
19 25 37
12 17 25
N/A 12 19
N/A 10 15

ack 1 Rack 2 Rack 2 Rack 3 Rack 4 Rack 5 Rack
kWh) (51.8kWh) (77.7kWh) (103.6kWh) (155.4kWh) (207.2kWh) (259kWh)
12 25 37 50 75 100 125

66 83
50 62
33 42
25 31
20 25




