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Presentation Outline

* Introduction: what is H2FAST and what questions
can it answer?

* Review each version of H2FAST
o H2FAST Web Tool
o H2FAST Excel Tool
o H2FAST Business Case Scenario tool (beta)

* Summary
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The H2FAST framework has been implemented
_within multiple tools

Consistent financial calculations are deployed across the

H2FAST web and spreadsheet tools and SERA scenarios

H2FAST-Web is a simple, easy to use online calculator Tool interface
-,._? /, _f’\-\:; Internal Rate of Return [% / year]: 19.2 designs have been

Break-Even Hydrogen Price [$ / kg Hal: §7.44
First Year Positive EBITD: 2016 s o o
Investor Payback Period [years]: 6 tal l O r ed to dI S tl n Ct
Installation time [months] o 18 NPV: $710,449
end-user groups

Demand ramp-up [years]

@

Investor Cumulative Cash Flow [§]

H2FAST-Excel allows for more detailed inputs and elaborate outputs

A|B C D E FlG H 1 ]
1
s H2FAST: Hydrogen Financial Analysis Scenario Tool
4 1 Station 2: Cumulative investor cash flow, (Thousands)
5 Overall Financlal Performance Metrics x e defaults -
6 Leveraged, after-tax, nominal IRR £.22% . -
n T e e R
7 Investor payback pericd _13 years 200 - o E o 3 m @ - g
R Firet wsar af ancitive FRITN analreie uaar 4 - = - 2 1 -

Business Case Scenario tool explores the full range of SERA outputs

",? ki I b » v i B! Cost Share Internal Rate of Return over 15-Year Period (capital incentive and annual incentive)
- ,. :.'h = NS ” Hydrogen Price [$/kg]
: 1T Aol e Capital Cost [$] 8.50 9.00 9.50 10.00 10.50 11.00 11.50 12.00

3:’1& o R ~20% 800,000 18.3% 21.2% 23.7% 26.0% 28.1%
Lisseseeressessanritesseses ; 900,000 ? “ ¥ " “
.......... entihicl 1,000,000 18.1% 20.7% 23.1% 25.2% 27.1%
— i = 1,100,000 18.0% 20.5% 22.8% 24.8% 26.7%
1.200.000 K g ¥ ¥ g
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What types of questions can H2FAST
help to answer?

* H2FAST: Web

— How will a S1 million capital incentive
change the outlook for our station project?

— What if we gain $10,000 per year (~S30/day) in additional
convenience store sales due to hydrogen customers?

e H2FAST: Excel

— What if our demand ramp-up rate is sluggish the first couple
years, but then increases rapidly in the 4t" year?

— What if we put S5 million into a project with 7 stations?
* H2FAST: BCS-Vis

— What kind of investments and incentives would be needed
for a network of stations covering an entire metropolitan area
or region?

— How can we prioritize investments in one region or city
compared to another?
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H2FAST: A simple, user-friendly online tool

Visual results are provided instantly as inputs are changed by users

; Link to Download
[ £ spesdretvorson v ShreEmbed |
i : Spreadsheet

|_ TE A :Z_';'-T © About Internal Rate of Return [% / year]: 4,
LMD o Break-Even Hydrogen Price [$ / kg Ho]: 511.09 .
First Year Positive EBITD: 2018 Ve rS I O n
Investor Payback Period [years]: 13
I ntrOd ucto ry Installation time [months] 18 NPV: $-315242 E m bed Widget

(=]

Demand ramp-up [years]

Station type: | pelivered Gaseous 1z

e

-
2

Long-term station utilization [3%]: o
; - : .
e F Single Value
Total capacity [kg/day]: o I|II Res u ItS
Hydrogen price [$/kal: o -
Equipment capital cost [$]: Ci B L
Total installation cost [$]: o
Planned and unplanned — 100K
0&M costs [S/yr]: L 231 = .
Graphical
I n u ts Capital incentive [$/station]: o
p Initial production incentive [$/station]: & 0 Ut p Uts ( 1 )
Annual decrement of production
incentive [3/station]: @
Incidental revenue [$/year] o III
Cost of delivered hydrogen [$/ka] o 50 = -.III
Cost of electricity [$/kWh] o IIII .
DOWﬂ IOad fU ” Cost of natural gas [$/mmBTU] o IIIIII Graph":al
financials for . Outputs (2)

Ca Se Minimum debt to equity ratio:
O Reset Inputs & Download Results CSV

Change Graphical
Reset Inputs / Output metrics
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Example Case A: $1.2 M station,
no subsidy, $14/kg price at the pump 15% IRR,

8 yr investor payback [_

. Internal Rate of Return [% / year]: 15.1
° A nomina | ga seous H 2 FAST a_r::lv;z;ﬁm?mmpﬁr::;:rkg Hal: §12.37
tank truck deli ke Pepant Patod o
an ruc elive ry Installation time [months] o 18 NPV: 5450256
Stat ion: 2 50 kg/d ay Demand ramp-up [years] o 3 Inwvestor Net Cash Flaw [§ / year] -
egge . Station type: Delivered Gaseous HZ : S0.5M
¢ $ 1 * Z m I I I IO n I n Leng-term station utilization [%): o 70
ca p ita I a n d Vehicle refills [refills/day]: o 4375 ..IIIIIIIIIIIIIIIII
Hydrogen per refill [ka]: o 2 S0 g I
InSta I Iatlon Total capacity [ka/day]: o 250
Hydrogen price [$/ka]: o 14 $14/kg -50.5M
¢ Hyd rogen Equipment capital cost [S]: O 031846
delivered for Total installation cost [$]: 0 =z $1'2M
$1M
$5.50/kg and sold  cavcostsisn o s

for $14/ke

Capital incentive [$/station]: o 0 iooestcr Cumuletive Cash Flows ] -
M
o Top graph Shows Initial production incentive [S/station]: @ 0 o
. Annual d t of producti m
net investor cash incentive [§/stationt: * . @[
. Incidental revenue [$/year] o 0
flow; Bottom graph _
Cost of delivered hydrogen [5/kg] o 55 $5 5/kg
ShOWS CumU|atlve Cost of electricity [$/kWh] o 0.12 50
Cost of natural gas [$/mmBTL] o a _S1M
. [ ]
Result: $12.4/kg as
breakeven prlce for Debt interest rate [%]: 0 6 = 2 2 8 ¥ 2 8§ 8 2 B % 8

o, Minimum debt to equity ratio: o 05
a 10% IRR
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Example Case B: Assume a $1.0 M
Capital Incentive and $10/kg price

19.5% IRR,
6 yr investor payback [_

Internal Rate of Return [% / year]: 19.5
b Assu me S 1 M H 2 FAST rE:r:?Ev:n;:dmeg:nmPric:E:a.frkg Hal: 59.43

First Year Positive EBITD: 2019
capital incentive in Investor Payback Period [years]: 6
Installation time [months] 0 18 NPV: $158696
th e fl rst yea r Dermand ramp-up [years] 0 3 e -
- Station type: Delivered Gaseous HZ H £ 100K
* Change pump price o
Leng-term station utilization [%]: 0 70
to S 10 pe r kg Vehicle refills [refills/day]: O s _IIIIIIIIIIIIIIIIIII
Hydrogen per refill [kg]: o 1 e
[ Increase in IRR and Total capacity [kag/day]: 0 280
. Hydrogen price [$/ka): o 10 10 k -510
investor payback SR »10/ke )
quipment capital cost [$]: O 031348
periOd Total installation cost [S]: 0 27 $1-2M
Planned and unplanned o K - T

* Result: $9.4/kgas  ouessin

breakeven price for [ o wes | $1.0M ==
a 10% IRR Initial production incentive [$/station]: @ 0 e
Annual decrement of production . _
incentive [§/station]: o S0.5M
H 2 FAST p rovi d es Incidental revenue [S/year] 0 o
. Cost of delivered hydrogen [$/ka] 0 5 5 k 250K
ra pld assessments Cost of electricity [$/kWh] 0 0.12 S : / g
50
O Cost of natural gas [$/mmBTU] 0 8
of the influence of
-5250K
incentives Debt interest rate [%]: i ] [ = 2 = 8 8 358 3338 g 8

Minimum debt to equity ratio: o 0.5
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Example Case C: $1.0 M Incentive,
$10/kg price, $10k incidental revenue

22% IRR,
5 yr investor payback |_

| | Rate of Return [% / year]: 219
b $ 1 M Cca p ita I H 2 I:A ST ;rfa::-EEv:r:;:d;J;mPriceﬁarrkg Hal: $9.24

First Year Positive EBITD: 2019
H H Investor Payback Period [years]: 5
Ince ntlve Installation time [months] o 1a NPV: $211520
* $10 per kg price Demand ramp-up [years o S .
Station type: Delivered Gaseous H2 H §100K
d Ad d a n | n C| d e nta I Long-term station utilization [%]: o 70 I III IIIIIIII

Vehicle refills [refills/day]: o 43.75 II II III
revenue St ream Of Hydrogen per refill [kql: o 2 0 g -
$ 10 k pe r yea r Total capacity [ka/day]: o 250 S

~ Hydrogen price [$/ka]: 1] 10 10/kg -5 100K
( Sso/d ay) Equipment capital cost [§]: 0 1031848
L] i I . AT S 1 [ 2 M
° Increase ln IRR and Total installation cost [$]: O 237325 )

Planned and unplanned 05916 “onk T B 0 B M oT W e s N T W
investor payback ok costs (/v —
pe rIOd Capital incentive [S,.’station]: @ | 1000000 $1.0M Investor Cumulative Cash Flow [$] -

$1M
° ReSUIt: 9.2 k as Initial production incentive [$/station]: o 0
b k $ / ) g f Annual de[grfeme.nt ?{ production 0 p

rea even rlce or incentive [S/station): .

o p Incidental revenue [S/year] o 10000 $10k/yr o

a 10 A) I RR Cost of delivered hydrogen [$/ka] o 55 $5 5/k IIIIII
Cost of electricity [$/kWh] o o : 8 50 II.- o]

Ma ny fina nCing Cost of natural gas [$/mmBTU] o a

Options can be Debt interest rate [%]: 6 o = 2 28 83882323 8
explored quickly
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H2FAST Spreadsheet: Summary of Capabilities

The spreadsheet version allows for greater control of inputs

and more elaborate exploration of outputs

Inputs and User Interface
« Enter information for up to 10 stations and assess
finances individually or as a cluster

« Side-by-side comparison of station projects

« There are two modes for users to provide inputs:
« Basic mode: 20 parameters
« Advanced mode: 51 parameters

* Inputs and outputs have hover-over descriptions to orient users

Outputs

» Detailed report tables are provided for each project year
« Scenario parameters (e.g. volumes of sales)
* Income statement
« Cash flow statement | | =

 Balance sheet i HHHHHHHHH

» Select ratio analyses o,

mmmmmmmmmmmmmm

All 4 stations: Average daily H2 sales (kg/day)
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ancial Analysis Sce

Station 2: Cumulative investor cash flow, (Thousands) L4
Overall Financial Performance Metrics Restore defaults "
Leveraged, after-tax, nominal IRR 4.22% oS
S oo R
b

- 283 ]
Investor payback period 13 years 800 P g : ® 0 =
First year of positive EBITD analysisyear4| | 600 ~ 8 : s E 2 *_ a
After-tax, nominal NPV @ 10% discount $ (315,239, 400 - 8 ﬁ : : 3 L N__— -
Estimated break-even leveraged price ($/kg) $ 11.09 200 @ 8% E e _——
NEEE =
m agedfdisl——
Curmlative mvestor cash Tl [=] 600 8RR _—
Investor contribution + previous year investor contribution f 800 ____—
1000 U ==
b | Tririiiiiieiags Color coding facilitates
i L] L]
Sationts) iformation [ « 9 navi at ion
Select interface type Select station(s) to analyze 2
[_Enter number of stations to model Station being analyzed (yellow background) 1 2| 3]
Station type Delivered gas| Delivered gas| Delivered gas|
Total dispensing capacity (kg/day) 250 Total dispensing capacity (kg/day) 100 250 500
Equipment capital cost 1,031,846 Equipment capital cost S 930,156 | $ 1,031,846 | $ 1,659,916 . .
Installation cost 237,325 Installation cost S 213936|$ 237325[|$ 381,781 B a S I C u S e r I n p uts
Planned & unplanned maintenance ($/year) 95,316 Planned & unplanned maintenance ($/year) | $ 82,852 S 95316 § 141,412
i (% annually) 1.9% d d .
One time capital incentives (grant or ITC) 3 a | one time capital incentives (grantor ITC) | $ - Is - Is - p
Annual operating incentives (grant or PTC) 3 s | Annual operating incentives (grant or PTC) | $ - s - |s B
Operating incentives decay rate (%/year) 10% C I I t d I
T paT] o dlculated values
Incidental revenue S - [ Annual incidental revenue [s - IS - IS -]
Incidental revenue ion rate (%/year) 1.9%) K I t
ey results
Pr'cf of hydrogen at project onset ($/kg) 10.00 Real levelized values ($/kg H,)
Project start year 2015
Price escalation rate (% annually) 1.90%] Sales revenue $10.00
Installation time (months) 18 Capital incentive $0.00
e s ) 20 Incident}al revenue $0.00
Long-term nominal utilization (%) 70% Productionincentives  $0.00
Delivered hydrogen s $5.50
Feedstock Information Maintenance expense B $1.57
Cost of delivered hydrogen ($/kg) Equipment cost o 5087
rate of hydrogen cost (% annually) Interest expense B s0.37
Road tax B 5036
[Price of electricity (5/kwh) [s Credit card fees § 5025
Escalation rate of electricity cost (% annually) _| Sales tax b %023
Cost of electricity §so.21
[Price of natural gas ($/mmBTU) [s Taxespayable [ $0.20
Escalation rate of natural gas cost (% annually) Installation expenditure § $0.20
Property insurance | $0.08
Selling & administrative | $0.05
OPher operating expense Rent $0.05
Credit card fees (% of sales) 2.50% Licensing & permitting | $0.02
Sales tax (% of sales) 2.25% Labor expense $0.00
Road tax ($/kg) $ 0.36 Cost of natural gas $0.00
Road tax escalation rate (%/year) 1.90%|
Staffing labor hours (h/year-station) B
Labor rate ($/h) B 40
Labor ion rate (% annually) 1.9%
Licensing & permitting (3/year-station) s 1,000
Licensing & permitting escalation rate (%/year) 1.9%)
Rent of land ($/station-year) S 3,000
Rent escalation (% annually) 1.9%
Property insurance (% of dep capital) 1.5%
Selling & administrative expense (% of sales) 0.5%)
Project ional life (years) 20
Total tax rate (state, federal, local) 38.50%
Isi ion cost depreciable? No
Are operating incentives taxable? No
Is capital incentive depreciable? Yes
Are tax losses ized (tax equity applicati Yes
Allowable tax loss carry-forward
General inflation rate 1.90%
Depreciation (MACRS) 7 year|
Leveraged after-tax nominal discount rate 10.0%
Debt/equity financing 0.5
Debt type Revolving debt]
If loan, period of loan (years)
Debt interest rate monthly) 6.00%
Cash on hand (% of monthly expenses) 100%)
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User Interface Overview

« 5

Select station(s) to analyze 2

Station being analyzed (yellow background) 1 2 3
Station type Delivered gas| Delivered gas| Delivered gas
Total dispensing capacity (kg/day) 100 250 500
Equipment capital cost S 930,156 | S 1,031,846 | S 1,659,916
Installation cost S 213936 | S 237325( S 381,781
Planned & unplanned maintenance (S/year) | S 82,852 | $ 95316 | § 141,412

One time capital incentives (grant or ITC) S = S = S
Annual operating incentives (grant or PTC) S = S - S
Annual incidental revenue B E K

Cost specifications can be entered for multiple stations
» Users can select individual or all stations

» Users can specify different station types

» Costs should be changed by the user

* Pre-populated values are derived from HRSAM

NATIONAL RENEWABLE EMERGY LABORATORY



User Interface Overview

1
Station(s) Information ation Inp « »
Select interface type Basic I Advanced Select station(s) to analyze 2
Enter number of stations to model 3 Station being analyzed (yellow background) 1 2 3

Users can switch between model modes
and stations to be analyzed

« Up to 10 stations can be modeled

« All stations can be modeled as a cluster

NATIONAL RENEWABLE EMERGY LABORATORY



— User Interface Overview

Price of hydrogen at project onset ($/kg) 10.00

Project start year 2015
Price escalation rate (% annually) 1.90%
Installation time (months) 18
Demand ramp-up (years) 2.0
Long-term nominal utilization (%) 70%

ost of delivered' hydrogen ($/kg) $ 5.50 U se rs ca n s pec ify a I I

Escalation rate of hydrogen cost (% annually) 1.9%

- -
Price of electricity ($/kWh) S 0.120 fl n a n c I a I pa ra m ete rs
Escalation rate of electricity cost (% annually) 1.9%

* Projected demand
Price of natural gas ($/mmBTU) S 8.00 e
Escalation rate of natural gas cost (% annually) 1.9% [} FeedStOCk & utlllty COStS
Other operating expense » Other operating expenses

Credit card fees (% of sales) 2.50%

Sales tax (% of sales) 2.25% C t I t t

Road tax ($/kg) $ 0.36 ¢ apl a S rUC ure
1 0 10,

Safing s hors e e - Taxes

Labor rate ($/h) S 40

Labor escalation rate (% annually) 1.9%

Licensing & permitting ($/year-station) S 1,000

Licensing & permitting escalation rate (%/year) 1.9%

Rent of land ($/station-year) S 3,000

Rent escalation (% annually) 1.9%

Property insurance (% of dep capital) 1.5%

Selling & administrative expense (% of sales) 0.5%

Project operational life (years) 20

Total tax rate (state, federal, local) 38.50%

Is installation cost depreciable? No

Are operating incentives taxable? No

Is capital incentive depreciable? Yes

Are tax losses monetized (tax equity application) Yes

Allowable tax loss carry-forward

General inflation rate 1.90%

Depreciation (MACRS) 7 year

Leveraged after-tax nominal discount rate 10.0%

Debt/equity financing 0.5

Debt type Revolving debt

If loan, period of loan (years)

Debt interest rate (compounded monthly) 6.00%

Cash on hand (% of monthly expenses) 100%

ENEWABLE EMERGY LABORATORY



User Interface Overview

Overall Financial Performance Metrics Restore defaults

Leveraged, after-tax, nominal IRR 4.22%
Investor payback period 13 years
First year of positive EBITD analysis year 4| _:
After-tax, nominal NPV @ 10% discount S (315,239)
Estimated break-even leveraged price ($/kg) $ 11.09

Key outputs are highly visible

IRR
« Payback
» Year of positive earnings
« NPV

» Break-even price of hydrogen

Note: values are leveraged, based on
equity investors cash flow.

NATIONAL RENEWABLE EMERGY LABORATORY
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User Interface Overv

Cumulative investor cash flow, (Thousands)

Station 2:
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User Interface Overview

Curmulative investor cash flow E]
Investor contribution + previous year investor contribution }f

Curnul ative investor cash Flow o~
Ivestor cazh Flow

kAoretized tax lozzes

Gross margin

Cost of goods sold [$Hwear]

Cost of goods zold [#kg]

Ayerage station utilization [2£]
Ayerage daily HZ zales [kolday]
Retail price of H2 [$#kg]

Cost of delivered HZ to station [#ka)
Cost of electricity [$#kwh)

Cost af natural gas [$HrmmBTU)

111

[MCOME STATEMMEMWT WALLUES
Sales revenue
Froduction incentive revenue
|hcidental revenue
Credit card fees
Sales tax
Road tax
Total revernue
Arrual cost of delivered HZ
Arrual cost of electricity
Annual cost of natural gas
Tatal Feedstock & utilites cost
Labor expense
laintenance expense
Fent expenze

Property insurance Users can select from 65 different metrics
» Green window provides parameter descriptions

NATIONAL RENEWABLE EMERGY LABORATORY



User Interface Overview

Real levelized values ($/kg H,)

Sales revenue $10.00
Capital incentive $0.00
Incidental revenue $0.00

Productionincentives  $0.00

Delivered hydrogen $5.50
Maintenance expense $1.57
Equipment cost B 50.87
Interest expense B s$0.37
Road tax B $0.36
Credit card fees § 50.25
Sales tax § $0.23
Cost of electricity § $0.21
Taxes payable § 50.20
Installation expenditurel $0.20
Property insurance | $0.08
Selling & administrative| $0.05

Rent | $0.05
Licensing & permitting | $0.02
Labor expense $0.00

Cost of natural gas $0.00

Users are provided with a detailed breakdown

of revenues and expenses
» Values are reported on per-kilogram of hydrogen sold

NATIONAL RENEWABLE EMERGY LABORATORY



Report Tables All typical US GAAP report values are
isplayed for each analysis year
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Time Series Examples Range of tables satisfied

most end user inquiries

Station 3: Cumulative investor cash flow, (Millions)
o
~ B o
3 w oo - Ng
R SN T
ek o ot l..l:: —i ]
N N - P | I
2 m o - =l — 5o=ra]
i 03 N ==
- = =
1 M O = O E——
WO = D e
03 m = 0 =
0.5 Ty - =]
g 8 = I RS
- o N e i = T | m— - — N
h = 0y - O e
0.5 m m M i =] _—
== Fi Lo | —
1 e
e
1.2 —
2
(| =t o ) [, 4 =t 1o o (o 4 =t ] V)
— — — " o I o I 4 on on on 0 vs)
[ ) =] o ' = ' ' = o o ' oz o
™ 4 4 4 4 4 4 4 4 4 4 4 [ 4

User can select from 65 common reportable time series
Detailed description is available for each time series
Labels can be turned on and off to show numeric values
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H2FAST Business Case Scenario
— Visualization Tool




Multivariate visualization provides access to large scenario
_data results

 The SERA model can generate a large volume of scenario results

* The H2FAST framework can be applied across the entire hydrogen supply chain
system and a broad range of scenario parameters

* Some engaged audiences, such as H2USA WG members, are interested in
exploring ranges of inputs assumptions and multiple sets of scenario outputs

Stand-alone reports cannot capture the full
range of possible outputs

Demand and Delivery by City Regional/State-level Subsets of Results Station Placement
200K Vehicle Adoption i 30
: . B — State Name Rates ! I
S ! f%‘* ove ﬁ 000K m Connecticut ! I B ;";;J
P Bt I Wi 48 .l"%y § Maine ! I g '5.. A
$. o bTYS ._-'.,,—.-_._—,_:_.: 7 800K  ® Massachusetts B I B B e
“ . @ . ] . :“".' 8 B New Hampshire I EE :‘fj'
4 ] ew Yor | (L,
? Rhode Island = ! B o
2 400K & Vermont I RN Cash Flows
Z F
200K = B I I
B
fe” ; 0K __—-..IIIII == E—EEET .
v - ) Nl 2015 2020 2025 2030 2035 d
K & V,-‘i/\\;l'/};\',* : Year f
b N,

The Business Case Scenario Visualization tool (BCS-Vis) is being developed to

allow end-users to explore a wide range of inputs and outputs
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Business Case Scenario tool explores the full range of SERA
outputs
2-iNREL HyDRA

Active Layers

ncs sy UUCLT
““im ilt Ste L O

Brunswmk

BSC-Vis aIIows end users to explore a wide range of time
refin, | g series scenario metrics across various geographic scales

BlocA ity ton

‘ [ Transmission Lines b

Wisconsin #Green

A Kingstomn vermon
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3 Oshkpsh | Manistee o e Marlaham ” e Varmouth
Mational Forest g\;&}ﬁa\. City Mississauga0 O Torente Naw }
- T 1 i i v
Madison Iyilaukee Gr n Saginge \ no&ﬁ?ﬂ U S o Hampgshite state: Baston, MA-NH-RI
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Kersh . f’,. y London G New Yor 5 i
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Cedar Hack[ordi‘- £ | “Chatham Tix
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lawa 2 P "zChicag' / & 3
ﬁ - n,—.u@&n fepe 2 D‘-&‘q w Clevelg# | Xl nstable
b Des Moines 1 ! : e P o 3y
aha i Fort \Wayne i .“, 7 ;
- he&‘u‘a . » i * g Penneylvanla A"W R =
¥ p T S L e an. - Rhode'lsland
lilinois ~~g & Indiang#- Oh‘?’ 4 7 % il ‘]ﬁj
.“.r.:rkr,nph ¥ P 4 2 D ‘,E —r 7 - _,ﬂl Wil |
Sprigfield nd 3 i Columbys Marganfawn. = 5 A
Kah City 4 Ip? 2 Parkegsburg _‘:" 4 :” - EA ;i;{:de?
-5 : = a
3 o Vel « *ls ik : West 'm rmgton Delaware
Missouri 1 elivile I.o%ﬂe Hunki ""'!" W;rglma o ry < *
LVEE!HE o ” » 2
1 Values for Boston, MA——NH——RI
= 2050: 2,478,625 |
n2
. 2
|1 0-1.823,184 W 5.469.552 - 7.292.735 §
BN 1523.184- 3646368 N 7.202.735-0.115919 2
N 3.646.368-5469552 [ | 9115819-10.939.103 %
e e m— -4 o0, 00,0 0 eoée%e%e%e&eo %%,
e e = ¥ et = < (D
Displayed Year (2010-2050) : 2050 1 C
= Fl Dnradn Leaflat
_IUcathst:BOO]f’# nnnnn T Map data @2014 Google, INEGI | Termsof Use

4-min video demonstrates the multivariate visualization tool: http://youtu.be/J7y51c-dldo
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Selection of metrics and output variables
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Summary

 The H2FAST Web and Spreadsheet tools are an effective means of
informing investment decisions on hydrogen station projects

o Developed for end-users requiring a simple, first-cut analysis
(web version) as well as more detailed and elaborate analyses
(spreadsheet version)

 The H2FAST framework can also be applied to the entire hydrogen
fuel supply chain to evaluate the financial implications of
infrastructure development at the city, region, or national levels

o This framework is currently being used internally to inform
H2USA IFWG members in scenario exploration

o A beta version of a visualization tool has been developed to
allow access to these multivariate results to a broader audience
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Questions?

Contact email:
Marc.Melaina@nrel.gov
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