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The complete and seamless mechanical integration of a
UPS W|th a continuous power genset
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...but it's not static — it's dynamic!

battery (chemical) flywheel (mechanical)
based energy storage based energy storage
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Rotational storage and direct energy extraction...
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... versus chemical and bi-directional conversion
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Supply/UPS Input e UPS Output/Load

Harmonic voltages : . Harmonic currents




Upstream Downstream
Short Circuit Short Circuit
2X FLC <« w ﬁ 14X FLC










Power Module Components
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Power Module Components

Kinetic Generator

Energy Alternator
Module

Clutch

- 3



The UPS “Prime Mover”
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The ETM/KEM

Exciter

Vented Housing Pony Motor

Outer Rotor Inner Rotor
1500/ 1800 rpm 1500/1800 - 2900 rpm
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Utility Mode TF & &=
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Transfer Mode (Releasing the UPS Prime Mover)
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Diesel (Genset) Mode L&A E
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Energy Storage Optimization (ESO) Mode
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High efficiency  sound attenuated Integrated
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Continuous Monitoring B|IHFEZ 178 2.4t
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Continuous Monitoring B|IHFEZ 78 2. 45t

Unit 1
Unit input Engine | Clutch Generator Unit output
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Predictive Analytics

229 AM 830 AM
[Sep 2, 2015)

24 AM - G2AS B34 AM







30+ Year Life #B#E304AY 5 FH 48 HH
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Highly Efficient E34EE (& &
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97%
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Battery Air Conditioning PFC




Game Changing
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CAPEX ZEE R AN

Space, primary Z=f5]

Deduct for battery storage, additional switchgear, and room to house the
mechanical equipment

0] DR 258 S R B 3 (A 2

Space, secondary

Real estate cost, lease cost, land cost, opportunity cost, building structure,
construction of floors, walls, ceiling.

JE VPRI 22 TP AR AN R » 3G 366 02 F P s 2R A 2

Support systems

Deduct for hydrogen and battery monitoring, louvers and dampers, fire
suppression

B DA B R BRI DA B S8 2 408

Mechanical systems

deduct for HVYAC, CW system, roof top condensers, ventilation, controls, and
associated structural and roofing costs.

DA BN 5 BRE A5 DA S 2 Al 21478

Electrical systems

Cost to upsize the generator and switchgear, depending on load.
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CAPEX
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OPEX ZEHHE AN

Efficiency 35t
Minimum 2% (often more) gain in system efficiency; larger gains in <50%

Lb— M £ 8% 2% L) R HE

Power for cooling & AIKE
Operating cost for the mechanical system

NERELERZEH TR

Preventative maintenance FE[5{RE&
Deduct for maintaining monitoring systems and mechanical systems

M D RE (UPS+Genset)

Overhauls and major maintenance #H KR8
Deduct for battery replacements vs bearing overhauls

HEE M RE BEE = FE R - SIReE T R -

Equipment longevity E n4d i AR E &

UPS lifespan of 12-15 years vs. 25 — 30+ for DRUPS. UPS system requires
complete replacement during lifecycle of DRUPS. Mechanical system lifecycle is
15 to 20 years, one replacement during DRUPS lifecycle.
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ROTARY STATIC

$95 555 985 395 335 835 845
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Parallel Systems [/ J5f Z247¢
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1

Voltage range

A B

Low Voltage Medium Voltage
400 — 600V 5 — 35kV

3 ph. 3 wire 3 ph. 3 wire

3 ph. 4 wire 3 ph. 4 wire
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Turnkey Solutions




Power
Protection

Thank you for your time.



