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What else can a UPS do’>

.. Providing true energy management
“*‘technology that is reliable and efficient.
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Grid operators seek new opportunities to meet
explosive demands for power

* Explosive growth in demand for
power is creating added strain on
electrical infrastructure

* In response, grid operators implement financial incentives
(demand charges, Time-of-use rates, penalties/tariffs) that
promote utilization of Distributed Energy Resources
(DERS) to support demand
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Energy costs in the data center

« Energy costs are emerging as the second highest operating
cost (behind labor) in 70% of data centers worldwide*

« A 1MW data center consumes 160M kWhrs of energy over 10
years

— Equivalent to the energy consumed by 1,400 typical U.S.
households in that same amount of time

— UPS electrical losses typically account for 5-10% of energy
usage**

« 80% of CEOs view sustainability as impacting brand value***

*Source: (Gartner)

E ‘T **Source: “The Invisible Crisis in the Data Center: The Economic Meltdown of Moore’s Law,” Uptime Institute
o[\l
/|

***Source: (McKinsey)
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Data center customers have large battery
banks that often sit unused

 The UPS is vital technology for any data center,
providing critical backup power to.ensure business
continuity in the event of an outage

« Qutages, however, are infrequent which often
renders the battery an underutilized asset



Energy Storage Services

Basic UPS Function

* Backup Power \

Ener:
Backup Power d

; Arbtrage /
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Copyright 2015 Rocky Mountain Institute. FromThe Economics of Battery E
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E ;T. N Figure 10. Microgrid services (RMI 2015).
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UPS of New Generation:
Eaton EnergyAware UPS (Dual Purpose UPS)

« Same architecture of UPS, extended functions.
« Eaton EnergyAware UPS is not only UPS, but also Energy Storage.

Today Tomorrow

Energy & Grid Aware
Solutions

Smart Energy Revenue Green
Consumption Generation Contribution

)
tt-ﬂ )
|

Generator
Frequency Regulation Replacement

Peak shaving; TOU
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EnergyAware UPS (Dual Purpose UPS)
System components

EnergyAware
UPS

Utility Source

Controller & Software
engineering

el .-
- <€=) pPower

Power Meter H Information

Critical Load

Inputs:
Min UPS Backup Time
Peak Pricing/Limits
Time of use Rates

“~H

Demand Charges Lithium batteries

Freqg Reg Signal
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Operating modes:
(in terms of Energy Storage)

UPS Mode UPS Mode + Peak shaving + UPS Mode + Adding demand +
Load shifting operation Ancillary service to grid

v"UPS supporting load v"UPS still supporting load v"UPS still supporting load
v Battery fully charged v Battery discharged to v Battery charge to increase
v/ Static switch off reduce utility demand utility demand

(provide partial power to load )

F-1-N
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EnergyAware UPS Dashboard
User Interface

E-T-N
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INPUT POWER METER

Voltage 480 v

Mode  Demand Response
Aarm oK

BATTERY

s0c 75 %
Mode  Discharging
Power 50 kw

Power 50 kw
Freg 60 Hz
Aarm oK
SITE CONTROLLER
arget Power 50 kW
Mode Peak Shave
Aarm oK

OUTPUT POWER METER

Voltage 480 V.

Alarm oK
Critical Load Protection 5 minutes

Main Dashboard Screen

F-1-N
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Power 100 kw
Freq 60 tz
Alarm oK
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Maximum SOC
Maximum Active SOC

Target SOC

Minimum Active SOC
Critical Reserve SOC

Minimum SOC
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Enable Dynamic
Capabtility

o 5 T
Critical Load Protection €5 ) Minutes

at Planned Load —

Lithium Battery Configuration Screen
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Demand Charge Management

Figure 17. TOU DCM Configuration Operational HMI Example

7 == Time-ot-Use Demand Charge Management Configuration

Enable Dynamic Enable Dynamic

Capability Start End Capability
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Peak Shaving

Figure 16. RTP DR Configuration Operational HMI Example

W E Real Time Pricing Demand Response Configuration

Enable Dynamic Enable Dynamic
Capability Capability

Unit Identification - Start End

Rated Power - kw On Peak Period 1 - - m
Available Peak Shaving Power - kw Off Peak Period 1 - - D
Discharge Ramp Rate Up - kW/s D Target Power 1 - kw ’_1
Discharge Ramp Rate Down - kW/s D Time Duration 1 - Minutes ‘_'
Charge Ramp Rate Up - kW/s \ } Battery Charge Delay Time 1 - Minutes {7‘
Charge Ramp Rate Down - kW/s CJ On Peak Period 2 - - {7]
Mode Transition Time - Seconds CJ Off Peak Period 2 - - l |
Mode Transition Timeout - Seconds \’_“ Target Power 2 - kW D
oty G 0 oo QEED v [
Enable RTP DR - ( ] Battery Charge Delay Time 2 - Minutes EJ
Apply RTP DR Parameters - \—]




Real Case Study
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Real Case Simulation:
Lower Contracted Capacity

Contracted Summer (NTD) ICUESTININISROIDE Contracted Capacity | el
Capacity rate (MW) Proposa Origina

Peak 217.3 160.6 Peak 97 100
Semi-peak 160.6 160.6 Semi-peak 3 0
Off-peak 43.4 32.1 Off-peak 1 0
Eaton Proposal: 101 101
\ 100 100 100 J
100 -
Original: 100 \ / \ /
97 97
cooooooc cococooo coco~ ococooool hocoooocoooooooo.
=T e S~ omao.m SmMSmMomoOmMomMomaom
Increase off-peak 8 5 Semi-peak capacity = = {Decrease peak ~ ~ N NN NRA
capacity to charge will be flexible to capacity

E -1 battery offset peak demand

Powering Business Worldwide
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Real Case Simulation:
Power Consumption (whole month data)

Peak — Se
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pea I~

100

v o #

3 -, v, . 2 \:‘ N ,‘ D
a2 ‘g""'" AR

Based on existing battery=2.4MWh
May (non-summer) 1

gE828%283288237 2. Lowerdemandcharge

r

DS s SN AA AN T SR B,
- . = Nt "'-,"'R \ ',__'_-.
] - AP

s 2l A GNT, M M =
B A EE X TN, fE _.’-_i‘:.\{{:«‘r--,‘l;‘;?!w

= T
%] sl Ty

Aug. (

Q v QO g Qg wmn g N g n o g mn g N g wm g N g n g wn g O
Qo QO — o4 N oo s W W 0 I~ 00 O Oy O — o9 o9 st W oW w0~ 00 00 Oy O A o~
o o o o o o o o o o o oo oo o ™= ™~ S ™~ S = S A “~ A A A A 4 o 4 o~

23115
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Capacity 100MW

Avoid penalty from over-contracted capacity

Contracted Capa
1oo0Mw

Max.

city:

3. Arbitrage from imbalance between peak & off-peak rates
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Real Case simulation:
Optimize Contracted capacity (-640kW) w/ Bat'=2.4MWh
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Annual Economic Benefit

Bat'=2.4MWh w/ 32220 =[F{K640kW
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Eaton is the leading the way In this innovative
technology

Data Center Dynamics 2018 Global Award for Mission
Critical Innovation

A . ' :
= I'm a winner
Powering Business Worldwide TREAa DCDAwards

o= Microsoft

= N BRAN EBAUGH
Mission Critical SENIOR PROJECT MANé?ER

Innovation Award

Tuming Tried-and-True UPS Technology
into a Value-Generating Grid Asset in

collaboration with Eaton “Microsoft wants to put our assets to work ‘round the clock.”

Category Sponsor

CBRE - Brandon Middaugh, Senior Project Manager, Distributed

’m_l?d >Awards | 2018 Energy, Microsoft

Lpm—

Eaton & Microsoft: Turning tried-and-true UPS technology into a
value generating asset
F-T-N
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http://videos.eaton.com/detail/videos/ups-backup-power-and-monitoring/video/5843445929001/eaton-microsoft-dual-purpose-ups?autoStart=true
../EnergyAware UPS/eaton-microsoft-energyaware-ups.mp4
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Power Capacity

(MW)

TTL
Power

5MW

AEXFFI®
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PV

0.5MW

Green .
Power & Substation Energy EnergyAware
Monetar Storage UPS
REC y
0.5MW 0.5MW 0.5MW 0.5MW
625MWh 1MWh 1MWh




Thanks for your Attention.
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