Cutting-edge Performance and Reliability

Highest Power Most Power
Density in 3U Space

The power behind competitiveness

Delta UPS - Modulon Family
DPH Series, 50-300/500/600kVA

Leading Energy Battery Health
Efficiency Prediction

The highest power density with uncompromised
power performance and reliability
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About Delta Group

Leading expert in power management and thermal management solutions

Delta Group is the world’s leading provider of power management and thermal management solutions, as well as a major
source for components, visual displays, industrial automation, networking products, and renewable energy solutions.
Delta Group is focused on three main businesses: power electronics, energy management, and smart green life. Delta
Group has sales offices worldwide and manufacturing plants in Taiwan, China, Thailand, Japan, Mexico, India, Brazil
and Europe.

As a global leader in power electronics, Delta’s mission is, “To provide innovative, clean and energy-efficient solutions
for a better tomorrow.” Delta is committed to environmental protection and has implemented green, lead-free production
and recycling and waste management programs for many years.

World no. 1in Switching Power Supplies, DC Brushless Fans and Telecom Power Systems

153 sales offices and 39 manufacturing facilities worldwide

5-6% of annual sales revenues invested in R&D with over 7,000 engineers

in 64 R&D centers worldwide
Awarded 7,1 00+ patents and received 47 internationally recognized design awards

including iF, Reddot, and the Taiwan Excellence awards.

Worldwide No. 1 supplier of merchant power supplies

According to the IHS report, Delta Electronics remained the largest supplier of merchant power supplies with an estimated
market share of 15.5% in 2016 of a global market value that was estimated to be $21,869 million.

The Total Merchant Power Supply Market 2016 $M Revenue

Ranking Company Name Market Share
1 Delta Electronics 15.5%

2 Artesyn 7.5%

3 Lite-on Technology 4.5%

Source: AC-DC & DC-DC Merchant Power Supplies, IHS, 2017
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More information about Delta Group can be found at http://www.deltaww.com/

Delta InfraSuite
Data Center Infrastructure Solutions

Enterprise growth and IT equipment have become so closely linked that planning and building a high performance data
room is one of the critical issues for IT managers today.

With 45 years of leadership in the core technologies of power electronics, the expert teams at Delta Electronics have
developed a new generation of data center infrastructure solutions: InfraSuite.

Delta InfraSuite includes power system, rack and accessories, precision cooling, and environment management system.

InfraSuite Manager (DCIM)

Have the entire data center
at your fingertips!

e InfraSuite Manager integrates all
facilities and IT equipment on
one platform

e |t is a fully featured DCIM
solution to deliver automation
and visibility into the data center
and increase the ease of
management

Precision Cooling

o Highly-efficient variable fan speed control saves 27% of
power if fan speed reduced by 10%

Power Distribution System

e PDU / RPP : Modular and
hot-swappable output breakers

e rPDU : Reliable branch circuit breaker
protection

o rRPP : an ideal power distribution
solution to small data centers

e Busway : Safe and reliable power

distribution solution

Rack and Accessories i . UPS System

o Modular server racks with high
perforation rate over 70% which
increases heat dissipation

® Avoids cold and hot air mixture to
significantly improve PUE < 1.5

o Fully modular design. Hot-scalable and
hot-swappable.

o Ultra-integrated system with power supply,
power distribution and runtime.

e Output PF up to1
e Leading power efficiency up to 96.5%
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Micro Modular Containerized Power DCIM Cooling AC Power Converged
Data Center Data Center Data Center Container Power

Delta Data Center Solutions
www.deltapowersolutions.com




Big Density for Big Data

Increasing digitization expands the global need for compute and storage. IT managers must respond to growing IP data
traffic with only limited data center space. Content-heavy applications such as bandwidth-intensive video streaming,
the Internet of Things (loT), VR/AR and big data are generating considerable additional traffic, resulting in demand for
greater data center capacity. That has made scalability and flexibility driving forces in infrastructure innovation.

Delta’s innovative modular UPS technologies give customers the high power density, power performance, and availability
they need to succeed in the face of these challenges. This high density makes oversizing — one of the major drivers of
excess data center cost — avoidable right from design phase.

A AELTA



Modulon DPH series UPS 50-300/500/600 kVA

The world’s highest power density UPS providing ultimate MW power

protection with leading power performance and superior reliability

Delta’s state-of-the-art online double conversion UPS is available in capacities of up to 600kVA with record-setting high
density power modules of 50kW. Data center operators can save more power room space with cabinets that are only
half the width of most competing models. Besides high power performance and efficiency, the new Modulon DPH series
UPS also offers advanced failure detection and event analysis capabilities to ensure outstanding reliability for large scale
data centers.

Modulon DPH UPSs give customers greater flexibility to meet their backup power requirements, such as for CORD

(central office re-architected as a data center) or edge data centers in the telecommunication segment. Delta offers a

broad range of modular UPSs for diverse mission critical applications.

© High density power module 50kW in 3U space

@ Standard 19” rack dimension

@ Input, output, bypass and maintenance bypass breakers

e d
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® 10” color touch screen
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© Control module @ Bypass switch

O Static transfer switch module @ Input, output and maintenance bypass switches
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Pay-as-you-go Architecture with
Ultra Compact Design

The industry-leading power density of 55.6 kVA/50kW per 3U module achieved by Delta’s new Modulon DPH UPS gives
data center operators the flexibility to adapt to rapidly changing requirements. Delta’s Modulon DPH series UPS offers
both the highest power density per module and the smallest footprint available, achieving 500kVA in a single rack and
600 kVA in two racks to make the most out of the available space.

This high power density means less space is consumed by power infrastructure. That helps avoid oversizing—one of
the major drivers of excess data center cost. What's more, adding capacity later is simple and economical, unlike with
conventional monoblock UPS solutions, which require enough capacity for the maximum data center load to be installed
from the start. The flexibility and density of Delta’s new Modulon DPH line translates to more room for revenue-generating
IT racks and longer data center life cycles.

How were we able to achieve these specifications? In UPS design, high efficiency and high density are two sides of the
same coin. Delta R&D experts first chose advanced high-speed IGBT semiconductor technology and low-loss magnetic
components for the Modulon DPH family. They then optimized the layout and airflow management to reduce power
loss and increase heat dissipation. The resulting design requires smaller heat sinks and fewer components. In the end,
our engineers were able to fit 55.6 kVA per power module in a mere 3U space - a testament to Delta’s engineering
capabilities.

4 N\ Modulon DPH 500kVA UPS
o 7
Delta’s engineering excellence is the secret behind | |
the compact, high-power 3U module

| 50% |

space

i\ o
55.6 kVA | |
in 3U space | |
L —

Competitor

Delta’s new DPH series UPS offers the highest power density
available at 55.6 kVA/50kW in a three unit space. State-of-the-art
technologies were used to design the device including optimized
printed circuit board (PCB) layout placement, PFC interleaving
technology, solid thermal simulation, and more.

Delta’s ongoing pursuit of engineering excellence and leading
position in the market reflects a deep commitment to serving
our customers the world over.

Excellent Power Performance and Efficiency

Leading AC-AC efficiency in Online Mode

Delta is firmly committed to making data centers as green as possible. The Modulon DPH series UPS is the ecological
choice with its AC-AC conversion efficiency of up to 96.5% in normal operation and 99 % in ECO mode. This high energy
efficiency results in considerable energy savings for large data centers.
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Green Mode

AllUPS vendors do their best to maximize AC-AC efficiency under full load. However, with N+X and 2N power architectures,
a typical data center will operate under light loads of 30% to 40% or even less. That’s why efficiency under light loads
can sometimes be more important.

Delta’s intelligent Green Mode enables UPS power aggregation across all power modules to boost AC-AC efficiency
and reduce energy loss. The system will automatically detect the total load capacity percentage to decide which specific
power modules should be fully powered on or idle in order to achieve higher efficiency of the UPS. When the load
percentage is less than 40%, one power module will switch from online to standby mode every 30 seconds. And when
load percentage is higher than 60% or load increases dramatically, the idle modules will be awakened in less than 5ms
to ensure the continuous power supply to the load. What's more, the power modules will take turns switching over to
standby mode for a long operating life.

4 )
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Ultimate availability for
mission critical operations

DPH series features the adaptable modular design that critical components are hot swappable. Furthermore, the
state-of-the-art microprocessor technology in the DPH series self-detects key components and parameters and supports
waveform recording. These advanced features enable accurate event analysis and diagnosis, making the DPH series
suitable for high-availability applications.

Pay as you go
Thanks to its modular design, Modulon DPH UPS systems enable advanced power module redundancy control and the
ability to add capacity and pay as you grow.

Compared to traditional UPS systems, fully modular designs with hot-swappable key modules - including STS module,
communication interfaces and power modules - can also cut the mean time to repair (MTTR) down to practically nothing
and expand system capacity flexibly.

Advanced event analysis

Modulon DPH UPS systems offer key parameters and waveform
records supporting advanced event analysis and diagnosis.

e Event triggers: Mode switch, system shutdown and no output
(drop load) ANNANAAANTN
x 1
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* Recorded parameters: Output voltage, current wave display, AN UUwf\_flﬁf SV
battery voltage, DC bus voltage, input voltage wave display ' :

Software: Delta Black Box

Proactive detection of key components

Modulon DPH series UPS owns the state-of-the-art microprocessor technology which performs proactive self-detection
of key components including batteries, STS fans and AC/DC capacitors. The system can also provides complete and
detailed operating status of the UPS. Alarm occurs proactively when abnormal situation is detected.

The battery set is critically important in the event of a power outage. Battery health is essential if operation is to continue
uninterrupted. Modulon DPH UPS systems can carry out proactive battery testing, perform capacity detection, and even
forecast how fast batteries are aging by collecting and analyzing data.

ogo

STS Fan

AC Capacitor
DC Capacitor
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Redundant design for high availability

The Modulon DPH series UPS is a highly redundant system that is used to achieve outstanding availability. By ensuring
the design includes no single points of failure, Delta was able to build an extremely reliable solution. The resulting

Controller & Signal Transmission

six-nines availability reflects best practice for optimizing the total cost of operating your data center.

Expanded relay 1/0 card and lithium ion
battery communication card (optional)

Dual controllers ensure reliable communication and enable
parallel system redundancy and synchronization.

The dual controller design provides a CAN bus redundancy,
either inside the UPS system or between parallel systems
as a daisy chain or ring connection.

1"

Dual auxiliary power ports ensure continuous
power supply.
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Power Module

The fully fault-tolerant design provides self-redundancy
to the control mechanism in power modules.

Full control logic in each power module allows the
system to self-synchronize in the event of control
module failure and automatically switch to the backup
for assured continuous operation.

Parallel expansion and N+X redundancy can be
implemented to meet the power requirements of
MW-level data centers. Modular DPH series UPS
systems grow with your business via parallel expansion
with up to 8 units for 4.8 MW of total capacity.

12 A AELTA



High manageability

Battery Management System

If the UPS is equipped with an external battery management
system, the battery information (including battery charge/
discharge current, voltage, resistance and environment
temperature) can be integrated into the UPS and monitored
via the LCD of the UPS. It is also compatible with other
vendors’ BMS hardware through open protocol interface and
firmware customization.

Environment Management System

Up to 16 pieces of EnviroProbe can be connected to UPS via
Ethernet for data collection such as security, water, fire and
temperature.

u Power Consumption Management

For better facility management, facility managers can monitor
the power consumption and get detailed energy usage
analysis to understand the electricity tariff history by day /
week / month / year.

Delta’s DPH series Modulon UPS offers the ability to
view up to 10,000 event logs on the touch panel. The
unit’'s 10” LCD screen can optionally display information

on security, cooling, fire protection, and temperature
in addition to battery status. The availability of all this
information on the touchscreen of the UPS allows for
easy local management.

& o AQ o a
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Delta InfraSuite Manager DCIM solution is also available for option for more comprehensive data center infrastructure

management.

13

Technical Specifications

Model
Power Rating kVA
kw

Power Module Quantity

DPH 300 System DPH 500 System DPH 600 System

100,150,200,250,300 300,350,400,450,500* 500,550,600
100,150,200,250,300 300,350,400,450,450 500,550,600
Up to 6 units Up to 9 units Up to 12 units

Input Nominal Voltage
Voltage Range
Current Harmonic Distortion
Power Factor

Frequency Range

220/380V, 230/400V, 240/415V (3-phase, 4-wire + G)
176 ~ 276 Vac (full load)

< 30%

>0.99

40~70Hz

Output Voltage
Voltage Harmonic Distortion
Voltage Regulation
Frequency

Overload Capability

220/380V, 230/400V, 240/415V (3-phase, 4-wire + G)
= 0.5% (linear load)

+1% (static)

50/60 + 0.05 Hz

=125% : 10 minute ; =150% : 1 minute ; >150%: 1 second

Display

10” color touch screen

Interface Standard

RS232 x 1, Parallel port x 4, USB type A x 2, USB type B x 1, MODBUS x 1, Smart
slot x 1, REPO x 1, EPO x 1, Input dry contact x 4, Output dry contact x 6, External
battery temperature dry contact x 4, External switch/breaker status dry contact x 4,
BMS (RJ45) x 1, Ethernet x 1

Optional Relay I/O card, Battery cabinet temperature sensor cable
Conformance Safety CE
Efficiency AC-AC Mode Up to 96.5%
ECO Mode 99%
Battery Nominal Voltage +240 Vdc
Charge Voltage +272V (adjustable from 204V to 312V)
Protection of Battery Deep Discharge Yes
Environment  Operating Temperature 0~40C

Relative Humidity
Audible Noise (at one meter)

IP Protection

0 ~ 90% (non-condensing)
<75dB <80dB <85dB
1P20

Others Parallel Redundancy and Expansion

Emergency Power Off

Battery Start

Module and system redundancy ; Maximum 8 units
Remote (default) and local (optional)

Yes

Physical Dimensions (W x D x H) 600 x 1100 x 2000 mm 1200 x 1100 x 2000 mm
Weight : UPS System (without power modules) 311 kg 317 kg 605 kg
Weight : 50kW Power Module (optional) 36 kg

* The power module's power rating is adjustable to either 50kVA or 55.6kVA via touch panel.

**When input vTHD is less than 1%.

All specifications are subject to change without prior notice.

2007~ 2008 Forbes Asia’s
Fabulous 50

2009 Frost & Sullivan
Green Excellence Award for
Corporate Leadership
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ISO 9001 and ISO 14001
Standards




Europe

Czech Republic

Delta Energy Systems

(Czech Republic), spol.s r.o.
Perucka 2482/7, 120 00 Praha 2,
Czech Republic

T +420 272 019 330

E ups.czech.republic@deltaww.com

Finland

Delta Solutions (Finland) Oy

P.O. Box 63, Juvan teollisuuskatu 15, FIN-
02921 Espoo, Finland

T +358 9 84966 0

E ups.finland@deltaww.com

France

Delta Electronics (France) S.A.

Z| du bois Chaland 2, 15 rue des Pyrénées,
Lisses, 91056 Evry Cedex, France
T+3316977 8260

E ups.france@deltaww.com

Germany

Delta Energy Systems (Germany) GmbH
Coesterweg 45, 59494 Soest, Germany
T +49 2921 987 0

E ups.germany@deltaww.com

The Netherlands - EMEA Headquarters

Delta Electronics (Netherlands) BV
Zandsteen 15, 2132MZ Hoofddorp,
The Netherlands

T +31 (0) 20 800 39 00

E ups.netherlands@deltaww.com

Poland

Delta Electronics (Poland) Sp. z.0.0.
23 Poleczki Str., 02-822 Warszawa,
Poland

T +48 22 335 26 00

E ups.poland@deltaww.com

Russia

Delta Energy Systems LLC

Vereyskaya Plaza Il, office 112, Vereyskaya
str.17, 121357 Moscow, Russia

T +7 495 644 3240

E ups.russia@deltaww.com

Slovak Republic

Delta Electronics (Slovakia) s.r.o.
Botanicka 25/A, SK - 841 04 Bratislava,
Slovakia

T +421 2 6541 1258

E ups.slovakia@deltaww.com

Switzerland

Delta Electronics (Switzerland) AG
Freiburgstrasse 251, 3018 Bern-Bumpliz,
Switzerland

T +41 31 998 53 11

E ups.switzerland@deltaww.com

Spain

Delta Electronics Solutions (Spain) SLU.

Ctra. de Villaverde a Vallecas, 265 1° Dcha Ed.
Hormigueras, 28031 - Madrid, Spain

T +34 91223 7420

E ups.spain@deltaww.com

Turkey

Delta Greentech Electronic San. Ltd.

Serifali Mevkii Barboros Bulvari Soylesi Sok No
19 Y.Dudullu-Umraniye/Istanbul, Turkey

T +90 216 499 9910

E ups.turkey@deltaww.com

United Kingdom

Delta Electronics Europe Ltd.

1 Redwood Court, Peel Park, Campus, East
Kilbride, G74 5PF, United Kingdom

T +44 1355 588 888

E ups.united.kingdom@deltaww.com

Middle-East & Africa

South Africa

Delta Energy Systems MEA (Switzerland) AG
South Africa Representative Office

Unit 305B, Lougardia Building, Cnr
Embankment and Hendrik Verwoerd Drive,
Centurion, 0157, South Africa

T +27 12 663 2714

E ups.south.africa@deltaww.com

United Arab Emirates

Delta Energy Systems (Switzerland) AG
Dubai Representative Office

P.O. Box 185668

Gate 7, 3rd Floor, Hamarain Centre, Dubai
T +97142599 553

E info.middle-east@deltaww.com

Americas

Brazil

Delta Greentech (Brasil) S/A
Rua Itapeva, N° 26 - 3° andar
01332 000 - S&o Paulo - SP
T +55 11 3530 8658

E ups.brazil@deltaww.com

The United States

Delta Electronics (Americas) Ltd.
46101 Fremont Blvd.
Fremont, CA 94538

T +1 510 344 2157
E ups.na@deltaww.com

Asia Pacific

Australia

Delta Energy Systems Australia Pty Ltd.

Unit 20-21, 45 Normanby Road, Notting

Hill VIC 3168, Australia

T +61 3 9543 3720

E ups.australia@deltaww.com

Sydney office:

Level 3/67-69 Epping Rd, North Ryde, NSW 2113

Brochure_UPS_DPH-50-300_500_600kVA_en-us_V/1

China

Delta GreenTech (China) Co., Ltd.

238 Minxia Road, Pudong, Shanghai, 201209
PR.C

T +86 21 5863 5678 / +86 21 5863 9595

E ups.china@deltaww.com

India

Delta Power Solutions (India) Pvt. Ltd.
Plot No. 43, Sector-35, HSIIDC,
Gurgaon-122001, Haryana, India

T +91 124 4874 900

E ups.india@deltaww.com

Indonesia

Wisma Aldiron 1st Floor, Suite 140, JI. Jend.
Gatot Subroto Kav. 72, Jakarta 12780,
Indonesia

E ups.indonesia@deltaww.com

South Korea

Delta Electronics (Korea), Inc.

1511, Byucksan Digital Valley 6-cha, Gasan-
dong, Geumcheon-gu, Seoul, Korea 153-704
T +82 2 515 5303

E ups.south.korea@deltaww.com

Malaysia

C-05-08, LEVEL 05, BLOCK C, SKYPARK
One City, Jalan USJ 25/1

47650 Subang Jaya

Selangor Darul Ehsan, Malaysia

E ups.malaysia@deltaww.com

Philippines

Unit 1001 Richmond Plaza, San Miguel Ave.,
Ortigas Centre, Pasig City, Philippines

E ups.philippines@deltaww.com

Singapore

Delta Energy Systems (Singapore) Pte Ltd.
4 Kaki Bukit Ave 1, #05-04, Singapore
417939

T +65 6747 5155

E ups.singapore@deltaww.com

Taiwan

Delta Electronics Inc.

39 Section 2, Huandong Road,
Shanhua Township

Tainan County 74144, Taiwan
T +886 6 505 6565

E ups.taiwan@deltaww.com

Thailand

Delta Electronics (Thailand) Public Co., Ltd.
909 Soi 9, Moo 4, E.P.Z., Bangpoo
Industrial Estate, Tambon Prakasa,
Amphur Muang-samutprakarn,
Samutprakarn Province 10280, Thailand

T +662 709-2800

E ups.thailand@deltaww.com

Vietnam

3rd floor, RIC Building, 51 Hoang Viet, Tan Binh,
Ho Chi Minh City Vietnam

E ups.vietham@deltaww.com
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