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Complete Solutions P

The powerhouse in hydrogen fuel cell
technology for material handling and
stationary customers.

Headquarters in Latham, New York
 Founded in June 1997
« Over 300 total employees
« Offices in Spokane, Washington
World class manufacturing facilities in NY and WA

Over 9,500 units in the field
¢ >100 million hours of runtime by material handling
customers
e >100 million hours of backup coverage for stationary

=
Gen/z
Focused R&D activities

« 189 issued patents Power * Fuel * Serve )
* Polymer & catalyst technology ) —~
»  Hydrogen storage & generation GenDrive: ReIIOg)

GenFuel, GenCare,
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Worldwide Issues

NatCatSERVICE

Loss events worldwide 2014
Geographical overview

Floods
United Kingdom,
Dec 2013—Feb 2014

Winter damage
USA, Canada, 5-8 Jan

Severe storms
USA, 18-23 May

Severe storms
4w France, Belgium,
Gemany,
Drought !
USA, 2014 =l
-
®
Flash floods
b

“a%ee  USA11-13 Ay

Hurricane Odile
Mexico, 11-17 Sep

Severe storms

USA, 24 Apr
Severe storms Drought

USA, 27 Apr—1 May

980

Loss events

Souree: Munich Re, NatCatSERVICE, 2015

Floods
Bosnia and Herzegovina,
Serbia, Croatia, Romania,

13-30 May =,

Typhoon Rammasun
China, Philippines, Vietnam,
11-22 Jul

-
iy \\—? ’ Winter damage
k - &  Japan, 7-16 Feb
Typhoon Kalmaegi
China, Philippines, Vietnam,
12-20 Sep

Cyclone Hudhud |g
India,
11-13 Oct

Severe storms ::I;'_Od; ki
USA, 3-5 Jun ndia, Pakistan,
315 Sep Earthquake

China, 3 Aug

o Loss events ® Geophysical events
(Earthquake, tsunami, volcanic activity)
(O Selection of catastrophes @® Meteorological events

Overall losses = US$ 1,500m (Tropical storm, extratropical storm,

convective storm, local storm)

© 2015 Minchener Rickversicherungs-Gesellschaft, Geo Risks Research, NatCatSERVICE — As at January 2015

@® Hydrological events
(Flood, mass movement)

@ Climatological events
(Extreme temperature, drought, wildfire)
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Reported Outages 2014

Source: “Blackout Tracker Annual Report,” by Eaton Corporation.
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Redundant & Resilien
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AC ( Fuel Storage )

Panel

CRITICAL EEE-E

LOAD

DC
Bus

Equipment
Load

Resilience: The ability to resist, absorb, recover from or successfully adapt to adversity or a
change in conditions.

Department of Homeland Security, Risk Lexicon 2008
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enFueI Hydrogen

High Pressure Gas Transport Modules
e 85Kkg of H2
e 1,300 kWh of Hydrogen Storage

(D))

Refill model or add-on storage l

Group, Inc.

3 Party Service Providers

Multipack Replacements
« 12/16/18 pack -
Low initial investment AIR LIQUIDE
Delivered when required . -

Simple picker truck

Micro Bulk Truck
« 200 kg of H2

Bulk Refill
Pressure Equalization
Up to 400kWh storage

v ks new
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iy « Simple DC Bus Connection
« Connects on the Load Side of Meter
@ « Parallel to Battery and Rectifier
AC * Fuel Cell Dimensioned for Power
e « Hydrogen Dimensioned for Energy
pattery L — « Indoor or Outdoor Mounting

« Load Following
Fault-Tolerant

DC
Bus

« Efficiency and Power Reduction

_ | * New technology in telecom gear
Fuel Cell Equipment * More efficient power conversion
o « Cooling solutions

Simple maintenance and fewer site visits mean up to 84% lower operational costs when
compared to combustion generators.

RN o) /1% n.wgildl
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Typical Outdoor |

« Pad/Platform Mounting

« Cylinder Exchange or Refillable

e No Emissions

v ks new
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« Shelter or Equipment Room Fuel Cell

* Indoor or Outdoor Fuel Storage

* Indoor: No external impact to site
* Qutdoor : Simple Fueling & Maintenance Accessibility

e No Emissions

0 SEh oo | spluanower




Mobile & Hybrid Pc

* Power On Wheels
* May be power only or power w/ communications
» Purpose designed for disaster recovery and temporary

communications
* Hybrid Power

* Fuel Cell/Solar/Wind/Battery/Genset Hybrid
* Fuel Cell can support intermittent alternate energy

oallnnew n.m'a?wer
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—~— Remote
(/ Tech
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Customer
NOC

Monitoring
* Remote Activation
* M2M via SNMP
* Active Fuel Level Monitoring
* Active Alarm Monitoring
* Remote Testing

Customer’s Distributed
Fuel Cell Network

Fuel Cell #2

Fuel Cell #n

Connectivity
e Ethernet/IP Network
e USB

Modem — per Operator standards
CDMA/GSM/GRPS

Adaptors
Local Display

g power
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@) southernLINC

SouthernLINC Wirele Wireles

A Southern Company

* Wireless communications network
backed by the strength and reliability of
Southern Company

* Provides reliable wireless
communications service, including
mobile phones, to a wide range of
businesses and consumers within a
127,000 square-mile coverage area that
Includes Alabama, Georgia,
southeastern Mississippi, and the
Florida Panhandle

Since day one, SouthernLINC Wireless built in redundancies, power back-ups and security features
designed to deliver consistent communications, even during severe weather conditions.
The SouthernLINC Wireless network is built to weather-grade specifications, including reinforced cell sites

designed to withstand winds up to 120 mph along the coast and heavy rain and ice loads in the northern
part of its footprint. The company has a proven track record of providing reliable communications during
and after several major tornadoes and hurricanes, including Erin, Opal, lvan and Katrina.

oallnnew nmer
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Integrated LTE Solutic

« Capital Cost & TCO

* Lower capital expense for backup power equipment
* Reduced maintenance of fuel cell relative to combustion generators

* Reduced Footprint

* Lower ground space lease cost — recurring expense
* Greater applicability to larger number of existing tower locations

e Speed to Deploy
* Permitting challenges increasing for combustion generators
« Simplified deployment
* Reduction of on-site backup power integration / expense
* Enhanced Intelligence
* Integrated SNMP monitoring/alarming
* Integrates w/ IP based radio equipment

Integrated solution equips telecommunications customers with a reliable single
cabinet solution for their network power and communications equipment, providing
customers with a reduction in capital and operational expenses at each site.
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Integrated LT

Power,
Radio,
Backhaul,
MW, &
SPD

HSM-16
300 kW-hr

5 day runtime @
2.5kW load

Fuel Cell
& Battery

Integrated Cabinet
2 Environments
Upper Compartment:

HEX
Lower Compartment:
Ventilated -
I Utility
Feed

el SovuthernLINC

Wireless

A Southern Company

Site Footprint Improvement

< 10 FT- » <«—30 INCHES—>»
25 kW GEN
; ]
o)) : Small s
o S5FTx7FT Communications %
T Plug Pqwer ReliOn Cabinet =
Integratedi Outside Plant %]
sqdlution i
‘ [ ]

14 FT

v

A

System Configuration

Remote Radio

LTE Radio

Microwave

Fuel Cell

DC Data Comm
Bus

Telco/Lease

Battery

HVAC

Rectifier
Disconnectl— AC — [N NN

Panel — Ancillary
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136 communications sites - ™

8 regional dispatch centers

VHF conventional wideband analog
transitioning to P25 operation

Predominately microwave backhaul
* 600 channel analog looped systems
* DS3 Point to Point digital microwave
* OC3 ATM ringed digital microwave

Primary service provider for state,
federal, tribal, and local public safety
agencies

WASHINGTOM STATE PATROL

b [
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Problem Definitio

« Washington State

* Geography ranges from 14,000 ft. mountains and rainforests to farmlands and
semi-arid desert

« Batteries
* Reaching end of life
* Space constraints in shelters

« Desire to investigate alternatives that would
« Ensure highly reliable power for critical communications network
« Save valuable shelter space
* Further WSP’s sustainability goals

WSP's Electronic Services Division has replaced traditional lead-acid batteries with
hydrogen fuel cells at 15 of the agency's network radio towers across the state. With
initially the same startup cost as lead-acid batteries, fuel cells provide WSP with all the

same benefits while helping to preserve the environment.

Washington State Patrol Media Release: March 25, 2015

v ks new
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Fuel cells of various configurations

to suit the needs of each individual

site 8
Cce

Backup power to grid (€U
Not a cookie cutter approach
WSP has installed fuel cells in tility

Feed

multiple regions around
Washington @

AC
Panel

Battery

DC
Bus

Fuel Cell

Equipment
Load
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Value to the Custo

* Reliable

* More cost effective

« Low maintenance

e Green in multiple ways
« Scalable

- Saves equipment room space

"The transition to the fuel cells was low risk, it worked well and we plan to continue working
towards the transition to alternative energy sources," said Bob Schwent, Electronic
Services Division Commander. "The fuel cells are very low maintenance, green and low
COSt." Washington State Patrol Media Release: March 25, 2015
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Commercial Resources

Eneng

* Federal & State Programs — ENERGY |12

« Fuel Cells — 30% or $3k/kW (whichever is less) of qualifying T aEmE
property as an Investment Tax Credit

» States: Varies widely — from Sales Tax abatement, to capital
offset, to renewable credits

DSIRE i3 the 30 policies that
nd NG in M L 1985, DEIRE i
carently opirated By the N.G. Sofar Center at LG, Stale Univessity, with support from B
irerstale Renewable Energy Cound, inc. DSIRE is Amded by the ULS. Department of Energy. DSIRE

M= Viers Faoarnl
Search DSRE é.;. oconives

sign up Q
for DSIRE news

RPS Data

* TIA Working Group , . e

 Fuel Cell Standards for Wireless and Other Critical Information

and Communication Technologies (ICT) Infrastructure

www.tiaonline.org/all-standards/exploratory-focus-group-fuel-cell-standards-
wireless-and-other-critical-ict

ENERGY

www.dsireusa.orq’

Fuel Cell Technolegies Office

BROGHAM INFORMATION L
AHEAS RESOURCES ORPORTUNITIES

AnOUT TECHWOLDGIES

v BEEAE T oM N L DR & ) Hyqueﬂ
EERE » Fus! Cell Technologers (fice. & Ereiabis v - 0 sras d I E ener £ v
B Hydrogen and Fuel Cells Program . aY-g
Tha Fual Coll Tachnologies Cifica s 3 comprahansi portiolo of activities that sddrmes tha full ranga of harrkes tacing NEWS -
the devslopmunt ol by d el s with e ultimate goals of o
oll, reducing carbon emissions, and enabling desn, reliabls power genesation SRIR/STTR Phass | Russass 1 Award Winaers
|, includes Four Hydrogen and Fuel Cell
i Using Fuel Cells for Power for
Febuary 11, 2004 F F
PROGRAM HIGHLIGHTS = thydh cl The deamons industry has cxpanded rapidly a5 mobile 4. COMpURDIS,
. Upcoming Webinar February 14 Addsim drations and high- hava bacoma The rumber of call ph and
PROGRAM AREAS Manufacturing for foel Cells * i cthar {aciities has iy i Thits expansion has
a = 2 P Now Available: 2013 Annual Fetnuary 62014 Fuel (edl lse introduced nw industry challngas. pamiculasly serice reBabilty. Ta provent utages, most
ogen Puodction Manufyctuin i i e i : X t
“x?r?yc" Dafteery G;‘v‘i:t Codas & Standards Merit Review Report > fitn Layout tedacomminications. praviders install some Sarm of backup power 10 keep their owears.
Sy Sy e - Deadling Extended bor RF Fegarding Rydrogen = Cagn Studies equipment, and natworks operational Ses an animated sxamele of 3 telecommunications
Fadrogen Storsge - Infrastnesture and FCEVs
Fusi Cofls Matkn! Transipmasian Folbruoey 4, 2014 Relatnd Links
Lonbpam Mkt b s ok, Histarically, he sloctric power grid providnd primary power. and hatteries and gensrators
FEATURES Wor i = Hazard & Risk Hany tal cations providers ase now, however, tuming to fual cells
2 Subscribe to News Updats . Ainabysis For backup power because of important advantsges they offer

Accomplishments & Progress

' Tram atoul DO augpporied actvibes » EVENTS

To suppon effcient pmminill? and safe operation of fuel cell backup power systems at
ication sites, the U 5 F Enotgy i working with cod izt
permilting offcials, naticeal s [ experts o support the
divelopmeént of moded codes and Standards, and 1 provide up-to-date infarmation 1o
pormitting ofcials. Riead the DOE Hydrogen Program fact shoet Fusl Golls for Backup, Pawst
F i i e

3 DOC Hydrogen and Fuel Cells Program Anesal
Review Report Wit Review and Peer Evaluation Mostng
June 1620, 2014

Market and Commercialization Repons

Limarm e bersta i B fucd el imebestey QUICK LINKS o mada about the program's acthities You can
Wore Events s aho see the Bt of current Slalonary and Poralis Fuel Cell Systerms Codes and Stendards
- Pmgram Placs Catiers
American Hecovery and Fei + 2013 Anngel Marl Bevisw Repod H H
o R e FEATINEED PUBLICATIONS = Prtbio venen www.hydrogen.energy.gov/permitting
Ford ot sbout Snancial ppartunted ¢ + Hydrogen and.Fusi Cells Technical Advisory Sants of the States: Fusl Calla in
Committes America 2013 5
QHMmlwmy.  DIOE Hygireaen gt Fusl Gl Frogm ‘
» Inlgragency Artivijes
* Inlermateonsd Actiibes
w Fuel Cell Technologies Office. - Addigonal Resourtes 013 Annusl Frogress Reporn
Newslenter » Contacty o

wwwl.eere.energy.gov/hydrogenandfuelcells I o
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http://www.dsireusa.org/
http://www.hydrogen.energy.gov/permitting
http://www.tiaonline.org/all-standards/exploratory-focus-group-fuel-cell-standards-wireless-and-other-critical-ict
http://www.tiaonline.org/all-standards/exploratory-focus-group-fuel-cell-standards-wireless-and-other-critical-ict
http://www.eere.energy.gov/hydrogenandfuelcells
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* Hydrogen Fuel Cells

* Valuable component in a resilient power solution
* Highly reliable, simple, cost-effective solution for critical remote and

off-grid applications

« Field-proven, with thousands of installations

Customer Challenges &

Industry Trends

+ Frequency of grid outages

+ Increased need for network reliability

+ Regulations to curb hazardous
emissions

« Corporate sustainability programs

« Off-grid and grid-supplement power
solutions in developing markets

+ New technology continues to reduce
network power requirements

« Customers seeking a highly reliable,
cost-effective backup or grid-
supplement power solution that is
cleaner than a combustion generator

Fuel Cell Strengths

99.6% field-tested reliability
Fault-tolerant architecture ensures
continued power output
Environmentally-hardened
Cost-competitive with incumbent
power solutions

Tax credits available

Scalable power levels maximize
current budget

Multiple fueling solutions for short
and long-term runtime

Simple maintenance

Remote monitoring & control
Clean power source

No emissions from hydrogen-fueled
products

95% reduction in CO, NOx and SOx
from methanol-fueled products —
and 20-50% reduction in CO,

No particulate matter

Plug Power Confidential and Proprieta
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HEADQUARTERS WEST COAST
968 Albany Shaker Road 15913 E. Euclid Ave.
Latham, NY 12110 Spokane, WA 99216
Phone: 518.782.7700 Phone: 509.228.6500
Fax: 518.782.7884 Fax: 509.228.6510
www.plugpower.com

Plug Power Confidential and Proprietary.

aalnsee nmwer



	Resilient Power Architectures �for �Critical Power 
	Complete Solutions Provider
	Agenda
	Worldwide Issues
	Reported Outages 2014
	Redundant & Resilient Power 
	Hydrogen Supply Solutions
	Site Power System
	Typical Outdoor Installations
	Typical Indoor Installations
	Mobile & Hybrid Power Systems
	Remote Operations
	SouthernLINC Wireless
			
	Integrated LTE Solution
	Washington State Patrol
	Problem Definition
	Solution
	Value to the Customer
	Commercial Resources
	Summary
	Slide Number 22

