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Overview

* Hydrogen Financial Analysis Simulation Tool (H2FAST)

 H2FAST is a standard financial accounting framework applied

to the DOE’s H2A cost analysis models

* There are three ways H2FAST has been implemented:

H2FAST: Web
H2FAST: Excel

H2FAST Web

H2FAST Excel

— The Excel spreadsheet is downloaded from the website, and provides
more detailed inputs and capabilities for a more advanced end-user

H2FAST: BCS (Business Case Scenario tool)

BCS Vis

— Full supply chain results are currently being used internally by the
H2USA IFWG for scenario exploration (using SERA model outputs)

— This presentation shows one visualization option for BCS




Goals and Audience for H2FAST

Goals

*Inform investment decisions by providing end-users an industry-grade
tool to explore the financial aspects of the following:

— One hydrogen station or multiple hydrogen stations
— Broader hydrogen infrastructure network developments

Audience

*Financial analysts at firms engaging in hydrogen projects

*Government agencies considering support for hydrogen stations
(Governor’s offices, state energy offices, municipalities, etc.)

*Stakeholders partnering on projects with multiple parties
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What does H2FAST do? How does it work?

H2FAST provides a quick and convenient in-depth financial

analysis for hydrogen stations

H2FAST builds upon the DOE
H2A discounted cash flow
framework, with more extensive
post-processing to report on a
range of financial performance
metrics of interest to investors.

H2FAST calculations conform to
generally accepted accounting
practices (GAAP) and use either
default values or user inputs.

Standard Price and Results
Property Data

e B e s, Information
and Utility
Frices

Phyzical
Froperty
Data

Technical Analysis

H2A Discounted Cash Flow Framework

A business sector end-user will have less time to access relevant
financial information than a typical H2A model end-user
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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?




H2FAST WEB

H2FAST Web




H2FAST Screenshot HZFAST Web

Links to Download
Spreadsheet
Version

H2FAST

The Hydrogen Fueling Financial Analysis Scenario Tool, HZFAST, provides a quick and convenient in-depth financial
analysis for hydrogen fueling stations. HZFAST is available in two formats: an interactive online tool and a downloags
Excel spreadsheet.

The HZFAST spreadsheet offers basic and advanced user interface modes for modeling indivi alions or groups

10 stations. It provides users with detailed annual finance projections in the form of ing tatemnents, cash flow
staternents, and balance sheets; graphical presentation of financial performang gl .
I nt rod u cto r life-cycle cost breakdown for each analysis scenario; and common ratio analys tion, returr E m b e d W I d get
y on equity, and debt service coverage ratio, Download the H2FAST spreadshect.

Use the HZFAST online tool to explore how some basic financial performance metrics change by vg#fing up to 20 user

La n g u a ge inputs. Enter your own input values or adjust the slider bars to see how the results change. .
A — Change Graphical
[ Download Spreadsheet <[> Share/Embed

H2FAST Output metrics
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H2FAST Website: www.nrel.gov/hydrogen/h2fast/
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H2FAST Web

List of H2FAST Web Inputs

Many other inputs and outputs are possible. This set of inputs and outputs

has been reviewed by the H2USA IFWG and other reviewers.

Station |nputs Scenario Inputs Internal Rate of Return [% / year]: 19.5

Utilization (%) or Capital Incentive (S/stn) ~ EEiis — e
Vehicles Refills (per day) Initial Production -
Hydrogen per Refill (kg) Incentive (S/stn) CEERETE 7| ||| T——
Hydrogen Price (S/kg) Annual Decrement of s > T
Total Capacity (kg/day) Production Incentive e oL
Total Capital Cost ($) ($/stn) e T
Total Installation Cost ($) Incidental Revenue (S/yr) peee -
O&M Cost ($/yr) Cost of Delivered e e

Hydrogen (S / kg) e ey Poducton g o
Financing Inputs Cost of Electricity ot 5
Debt Interest Rate (%) ($/kWh) e
Min Debt/Equity Ratio T o

* Inputs values can be changed with cell entries or sliders
* Graphed results update automatically at right



Example Case A: $1.2 M station,

15% IRR,
no subsidy, $14/kg price at the pump | 8yrinvestor payback
* A nominal gaseous H2FAST !?‘@T“éi’ﬁiﬁin”p'ff;l’;% Hal: 127
- vector oy e s
ta n k t ru C k d e I IVE ry Installation time [months] i ] 18 NPV: | 3450256
station: 250 kg/day oemencrampup e o - e -
TIL) . Station type: | Delivered Gaseous HZ ™| $0.5M
y S 1 ‘ 2 m I I | I O n I n Leng-term station utilization [%): 0 70
Cd p |ta I an d Vehicle refills [refills/day]: 0 a5 . __I.IIIIIIIIIIIIIIIII
Hydrogen per refill [kg]: 0 2 I
|nSta ”at|0n Total capacity [kg/day]: o 250
. Hydrogen price [$/kal: o 14 514/ kg -50.5M
y Hyd rogen dellve red Equipment capital cost [S]: O 031846
fo r S 5 . 5 O/kg an d Total installation cost [3]: O 233 $1°2M -
sold for $14/kg O&Mcosts SR JEC

Scenario Inputs

* Top graph shows

Capital incentive [$/station]: o 0 Inweston Cumulative Cagh Flow [$] -
. $4M
N et inve Sto r cas h Initial production incentive [S/station]: @) 0
Annual decrement of production $3M
ﬂ OW" Botto m g ra p h incentive [$/station]: L] &
$IM
. Incidental revenue [$/year] 0 0
shows cumulative e $5.5/
ost of delivered hydrogen [S/kg 55 5.5 kg II
° Resu It . S 12 4/kg as Cost of electricity [$/kWh] 0 012 50 I.- -.II
. Cost of natural gas [$/mmBTL] o a 51
breakeven price for :
Financing Inputs e
a 10% IRR Debt interest rate [%]: o 6 = 2 2 8 ¥ 2 8§ 8 2 B % 8
Minimum debt to equity ratio: o s —e,—|
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Example Case B: Assume a $1.0 M
Capital Incentive and $10/kg price

* Assume S1 M
capital incentive in
the first year

* Change pump price
to $10 per kg

* Increase in IRR and
investor payback
period

* Result: $9.4/kg as

breakeven price for
a 10% IRR

Melaina, NREL

19.5% IRR,
6 yr investor payback

Debt interest rate [%]: o 8 —————

—

Minimum debt to equity ratio: i ] 0.5

HTAC — April 21-22, 2015

H2FAST Internal Rate of Return [% / year]: 19.5
Break-Even Hydrogen Price [$ / kg Hal: 50,43
. First Year Positive EBITD: 2019
Station IHPUE Investor Payback Period [years]: 6
Installation time [months] o 18] ———— ||| NPW: 5158696
Demand [Elujel s h"eﬂrs] u 3 ::J: Ivwesstor Mel Cash Flaw [5 / year] -
Station type: | Delivered Gaseous H2 = S100K
Leng-term station utilization [%]: o 0] ———{—
Vehicle refills [refills/day]: i ] 43.75 _IIII IIIIIIIIIIIII
Hydrogen per refill [kal: o a 0 u
Total capacity [kg/day]: 1] g A———
Hydrogen price [$/ka): 0 10 $ 10/kg _S100K
Equipment capital cost [S]: 0 031848 I
Total installation cost [$]: O 7 $ 1 . 2 M -
Pl d and lanned saame
anned and unplann ) pa s wm e o = -
0&M costs [$/yr]: o b= 1) O — % E 3 % % % % % 2 % % %
Scenario Inputs
Capltal incentive [s;smﬁon]: Inwestor Cumulative Cash Flow [3] -
§T50K
Initial production incentive [S/staticn]: @ | IC———
Annual decrement of production 3 (0 )
incentive [$/station]: Li ]  E S0.5M
Incidental revenue [S/year] o o] J—————
. JE— $250K
Cost of delivered hydrogen [S/kg] o 58 S 5 5 /kg
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— 50 -
Cost of natural gas [$/mmBTU] o 8 — I ——— IIII.
Financing Inputs —

ot o o = ™~ T o ] b=

aaaaaaaaaaaa
i~ ™~ N = ~ ™~ ~ ~ ~ ra rd r




Example Case C: $S1.0 M Incentive, —
$10/kg price, $10k incidental revenue | syrinvestor payback
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Planned and unplanned “- T I —— A T~ T A D= - T S
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H2FAST EXCEL

H2FAST Excel




H2FAST Excel

H2FAST Spreadsheet: Summary of Capabilities

In general the spreadsheet version allows for greater control of inputs and
more elaborate exploration of outputs, within a spreadsheet environment

that may be more comfortable or preferable for some end-users.

Inputs
» Ability to enter information for up to 10 stations, and assess
finances for each individually or as a cluster of station projects.
» This allows for 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

800

« Cash flow statement
» Balance sheet s |HHHHHHHHH|
» Select ratio analyses T e e

mmmmmmmmmmmmmm
OOOOOOOOOOOOOO
NNNNNNNNNNNNNN

All 4 stations: Average daily H2 sales (kg/day) ; E
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H2FAST Excel Interface e

H2FAST: Hydrogen Fueling Financial Analysis Scenario Tool

Basic Interface

1 . All 1 stations: Cumulative investor cash flow, (Millions)
Owverall Financial Perfarmance Metrics Restone defaulls
Leveraged, after-tax, nominal IRR 4449 2.5
Irvestor payvhack period 3 years 2 H H
Firel year of positive EBITD analysis year 3 1.5 BaSIC user InpUts
After-tax, nominal NPV @ 10% discount 5 GE6,724 | 1 .
Fstimatad braak-svan leveragad prics (57kgl 5 F.a0 | 5 Adva n C e d u Se r I n p uts
| cumulative invester cash flow =] _Labels |

Irvestor contribution + arevous year irsstor contribution

Calculated values

X B N E &g =
= "R R 5 ® &’
Key results
Station{s} Information
Select interface type All Staticns

Enter number of stations to madel

Detailed graphical display

Delivered gas

Total dispensing capacity (kafdavl 50 Total :lis cing capaci ty (kiMday) 750

Equiprienl capilal cost 1,182,185 quiprnenl & aNal cosl 41182165

Irstallation cost 205,541 Irsgallation cost\ \ $  20EEA

Annual maintenance [5/vear] 36,056 Anr rr'naints-namN.«'\."earJ \ & 36,056 Station COStS SpeCifi Cations

Qe tima capital incentives (grant or ITC) 5 1,400,000 One time cav\l incentives [Eﬁ\nt or ITC) A\ 1,400,000

Arrual operating incentives [grant or FTZ) 4 - Anruz! Up:rall‘[lh‘:t_"l lives tglaNJr Pre) 4 \ -

Irzidental revenue 5 Anrual incidental re\gnue 3 \ Re e n eS COSt b rea kd O n
yord !

Price af hydrogen at project anset {5/kgl 10.00 Real levelized values {$/k

Installz tion time (months) ] 18

Demard ramp-up [yezrs) Al ] 2 Sales revenus 510.00

- e Capitalincentive H H £ H
Long-term raminal utilization (3 0% F
. 2 Financial specifications
Fead R Tomaation Production incentives S0.00
4

Cost of delivered hydrogen (5/ke)

Delivered hydrogen
Cast of electricity

[ Price of electrigity [S/k4h) [3 0.120 Equipment cast
M aintenznce expense General OUtpUtS
| Price of natural gas (5/mmBTU} | 5 .00 Road tax

Taxes payable

Other operating expenses Creditcard fees

Installation expenditura § 50,25

5 Graphical display selector

Fquipmert life (years} il v i :rﬁperg ir'l;ul:alf‘lctc K " ;\:E};J
Total tax rate istate, federal, local) 38,5060 'R':nlpg admimstrative | 56'55
AR = I 50.
Debt/equity finzncing : 0.5 Interest expense e0.02
Dakt type & Revolving debt licensing & permitting | S0.02
If lpan, period of loan [years) LG Labor expense 50.00 M d & t t t |
Debt interest rate [compounded menthiy) 6,00 Costof natural gas 5000 0 e S a |Ons Ogg eS
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H2FAST:
BUSINESS CASE SCENARIO TOOL (BCS)

BCS Vis




BCS Vis

Visualizing SERA Scenario Results

The H2FAST framework can be applied across the entire hydrogen system to

explore multiple market growth scenarios

 The SERA model can generate a large volume of scenario results

 For some engaged audiences, such as H2USA Working Group members,
there is interest in exploring multiple sets of scenario outputs

 The SERA Visualization tool (BCS-Vis) is being developed for this type of audience

Demand and Delivery by City Regional/State-level Subsets of Results Station Placement
o - 200K Vehicle Adoption i S@P " i |
[ e RN —_ State Name I b s
Ly R 8 1000k = Connecticur Rates pRY &/ 0 e &
€ . 2 Wi ionite = Maine I || j : g
®. Bty 9_" E. 800K B Massachusetts = I | R = L5
I d:*‘ X B New Hampshire B I | fa ¥
9 ® New Jersey I B ..
$ 600K ® New York I S,
5 W Rhode Island I | .
et 0 - Cash Flows
iy T 400K B Vermont I || . |
: [] [ /
ry’ 5400 4 [
L2 _',j,/.lil s 0K ——y I I I EEEN i [/ /
N 2015 2020 2025 2030 2035 1° // Fa
Year . A ] Vi
. = q_q_f');'_”/ G :F‘-’E‘x
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BCS Vis

SERA Visualization (Beta)
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This 4-min video demonstrates this visualization tool: http://youtu.be/J7y51c-dldo
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SERA Visualization (Beta)
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This 4-min video demonstrates this visualization tool: http://youtu.be/J7y51c-dldo
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Summary

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

— 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

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

— 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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H2FAST Excel

Example Toggles

H2FAST.

i All1 stations: Cumulative investor cash flaw, (Millions)
Overall inancial Performance Metrics
Leveraped, after-x |IRR 25
Investor payozck period 3years 2
Firs! year of positive EBITD analysis year 3 15
After tax, nominal NPV @ 10% discourt s 686,724 1
Estimated break-sven leveraged price (5/ka) 7.50 05
‘Cumulative investor cash flow [=) Labels |
Investor contributinn 4 prewous yaar investor contriaution
# s el 05
. 4 04 5 2 OE B A -] 2
- & 8 8 R R R & 8 H5 R’ R’

i

Station{s) Information Wiulti-Station Inputs
Selectinterface type Basic Select stationfs) to analyze AllStations
Enter number of stations to model 1 Station being analyzed fyellaw 1

Station type Delivered gas

Tatal i tkgfdavh 20| Total i ity (ke/day] 250
Equipment capital cost 1,182,165 Equipmenlcapital cost S 1183165
Irstallation cost 205,541 i $ 205541
Annual maintenance (5/vear) 6,056 | Anoul {5/vear) 5 3056
Qne tim capital incentives (grant or ITCH s 1,400,300 | e time capital incentives (mrant oriTe) | 5 1408000

| Anual operstingincentives (grart or P1C) |'s | annael eperating ircentives (grantor PIC) | § =

| Incidental revenue s B | &nnual incidental revenue. s

Demand Projection

Price of hydrogen at project anset {5/kg) 10.00 i
Real levelized values ($/kg H,)
Irstallation time frontts) |l 18 £
Demard ramp-up (years) Y N | 2 Sales revenue e —————]
Lang:term nominal utilizatian (3 70% Capitalincentive A
Incidental revenue
Production incentives
il Delivered hydrogen
Costof electricity
[ Price of slectrsity I8/ B 0120 Equipment cast
Wai expense
[ Price of naturel gas 15/mmBTU} [s a0 Road tax
Taxes payable | k]

Creditcrd ees § fuis

Installation expenditure § 50.25
# 502

Financing Information Sales tax 50.23
Propertyinsurance | $6.09

el ] fn E5)

i ;. 0.05
Total tax rate (state, federal locel} 38 507 ;if::‘g& el : ?0 &
Debt/eauity financing s Interest expense 50.02

_ Ravolvingclebl licensing & permitting | 52.02
I loan, period of loan fyears) I Labar cxpense 50.00
Debt inkerest rate (campourkded monthiyh 6.00% Cost of natural gzs 50,00
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H2FAST: Hydrogen Fueling Financial Analysis Scenario Teol

Example Toggles

i All1 stations: Cumulative investor cash flow, (Millians)
Overall Financial Performance Metrics Festore defaults
Leveraged, after- LIRR B4.44% 25
Irwestor paynack period 3years. .
First year of positive EBITD analysis year 3 15
After-tax, norninal NPV @ 10% discount B 656,724 1
Estimated break-even leveraged price (3fkg) | & 7.50 A
[ cumuative imestor cash flow [=] Labels A
Ivestor contribation + prewo us yaar investor contrinution i
i
Wiulti-Station Inputs
Select interface type I Select station(s) to analyze Al Stations
| Enter number of statians to model 1 Station being analyzed fyslow 1
Station type Delivered gas
Tatal i tkfdayh %0 Total i 7ty (ke/day] )
Equipment eapital cost 1,182,155 Equiprment capital cost 4 1,182,165
Irstallation cost 205,541 i $ 205541
Annual maintenance (5/vear) 36,056 Annuzl mai 15/ vear) 3 %6,056
alation (% annually) 1.9%
Qne time capital incentives (grant or 1C) B 1,400,000 | [ Gre time cagital incentives (granter (1€) | $ 1,400,000
Annual i (grant or 7TC) 5 - |annuat i ives (grant or PTC) | § c
g decay rat= (2/year) 0%
e w
Incidental revenue. 5 = | | Annusl incidental revenue [s =
Incidental reveni i {sefyear) 18%
of hydrogen at project onset {S/ke) Real levelized values {$/kg H,)
Froject start year
Price. L 5% annuaily) Sales revenuz R, 51000
Iretellation ime (montrs) A1 Capital incentive L5t
T Eas Inciddental revenue 50.00
oo o e R Incentives | $0.00
Delivered hydrogen
M Costof electricity
Cest af delivered hydrogen iS/kal 550 Fquipment cost
| i hydregen cost (% annually] | 1a% .
Road tax
| Price of slectricity (5w |s 0120 Taxes payable
| Escalation rate of electicity cost (s annually) | 139 Creditcard fees
g § S — Installation expenditure § $0.25
| Price of naturs! sas (§/mmsTU} | s 200 i-:‘aﬂ;;t:mmm l'fgéz
| Escalation rate of natural gas cost (% araually) | 1.3%) Saling € admintstrative. § 3008
Rent | 50.05
f—— Interest expense 50.02
Credit card fees {3 of seles) 250% Licensing & permitting | 52.02
Soles fox (3 ot sales] 2 385 i e 000
Read tax (§/ke) ] 0.35 Costof natural gas 5000
Road 1 tlyear) 150%
i hours (hyezr-station) -
Labor rate (3/7) 5 40
Later {56 annuaily} 19%
Licensing & permitting (5/year-stetian) 5 1,000
Licersing & perrmit o rate (Syear) 135
Rent of land [3/statian-year] & 3,000
Rent escalation (% anually] 13%]
Property insurance (3 cf dep casital) 1.5%]
Selling & administrative sxgense {5 of sales) 05%|

inancing Information

Equipment life (y=ars}

Total tax rate {state, tederal, localp 36,505
Is installation cost depreciable? No

e incantives taxabla? No

15 capital incentive depreciable? Yes

Are tox losses monetized (tax equi i Yes

‘Allovzbl tax loss carry-forward

Gereral inflation rate 1909
Depreciation [MACRSH 7 year,
Laveraged after-tas nominal discourt rate [EE)
Debtfesuity finencing 0.5
Debt type Revolving deat
W ican, periad of loan (years) £l i

Debtinterest rate merthiy} 6.00%
Cas onhand (5 oF manthly expenses) oo

Melaina, NREL
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H2FAST Excel

Example Toggles

H2FAST.

i All1 stations: Cumulative investor cash flaw, (Millions)
Overall inancial Performance Metrics
Leveraped, after-x |IRR 25
Investor payozck period 3years 2
Firs! year of positive EBITD analysis year 3 15
After tax, nominal NPV @ 10% discourt s 686,724 1
Estimated break-sven leveraged price (5/ka) 7.50 05
‘Cumulative investor cash flow [=) Labels |
Investor contributinn 4 prewous yaar investor contriaution
# s el 05
. 4 04 5 2 OE B A -] 2
- & 8 8 R R R & 8 H5 R’ R’

i

Station{s) Information Wiulti-Station Inputs
Selectinterface type Basic Select stationfs) to analyze AllStations
Enter number of stations to model 1 Station being analyzed fyellaw 1

Station type Delivered gas

Tatal i tkgfdavh 20| Total i ity (ke/day] 250
Equipment capital cost 1,182,165 Equipmenlcapital cost S 1183165
Irstallation cost 205,541 i $ 205541
Annual maintenance (5/vear) 6,056 | Anoul {5/vear) 5 3056
Qne tim capital incentives (grant or ITCH s 1,400,300 | e time capital incentives (mrant oriTe) | 5 1408000

| Anual operstingincentives (grart or P1C) |'s | annael eperating ircentives (grantor PIC) | § =

| Incidental revenue s B | &nnual incidental revenue. s

Demand Projection

Price of hydrogen at project anset {5/kg) 10.00 i
Real levelized values ($/kg H,)
Irstallation time frontts) |l 18 £
Demard ramp-up (years) Y N | 2 Sales revenue e —————]
Lang:term nominal utilizatian (3 70% Capitalincentive A
Incidental revenue
Production incentives
il Delivered hydrogen
Costof electricity
[ Price of slectrsity I8/ B 0120 Equipment cast
Wai expense
[ Price of naturel gas 15/mmBTU} [s a0 Road tax
Taxes payable | k]

Creditcrd ees § fuis

Installation expenditure § 50.25
# 502

Financing Information Sales tax 50.23
Propertyinsurance | $6.09

el ] fn E5)

i ;. 0.05
Total tax rate (state, federal locel} 38 507 ;if::‘g& el : ?0 &
Debt/eauity financing s Interest expense 50.02

_ Ravolvingclebl licensing & permitting | 52.02
I loan, period of loan fyears) I Labar cxpense 50.00
Debt inkerest rate (campourkded monthiyh 6.00% Cost of natural gzs 50,00
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H2FAST: Hydrogen Fueling Financial Analysis Scenario Tool

Example Toggles

Melaina, NREL

i Station 1: Cumulative investor cash flow, (Millicns)
Overall Financial Performance Metrics festore defaulls
Leveraged, after- inal [RR B2.40% 25
Investor payoack period 3years 2
Firstyear of positive EBITD analysis year 3 15
After tax, norninal NPV @ 10% discourt 686,724 1
Estimated break-even |=veraged price (5/ke) 5 7.60 05
[ cumudative investor cash flow =] Labek
Inuestor + orevinus 8l
— R -1 &= 3
- ] "8 R &8 8§ 8 8 8 R & R 8 ®”
i
Station{s) Information atio
Select interface type Select station(s) to analyee i 1
Enter number of stations to model Station beingaralyzed yslk 1 2
Delivered
Station type Delivered gas| iguie
Tatal i trg/dayl 750 Total dispensing casacity (ke/day) 250 500
Equipment capital cost 1,183,165 Equiprment capital cost S 1183165 & 188300
Irstallation cost 285541 Inszallation cost S pu5541[ S 472075
Annual rai (S/yeart 36056 Anual mai dyear) S @6056[5 57598
Qne time capital incentives (grant or ITC) § 1,400,000 | e time cagital incentives larant or me) | s 140,000 [ 5 1400000
| Annual opersting incentives (grant cr PIC) B | Arual operating incentives (grantor PIC) | & §
| Incidenal revene 5 | | Annual incidenal revenue s B =
Demand Proje: n
Price of hydrogen at project anset {S/ka) 10,00 levelized
Irstallation time fronths) TS| 18 Bezl values ($/kg Hy)
Damard famg-up (years) 1 2 Sales revenue $10.00
Lang.term nominal utilizatian (%) 70 Capitalincentive - 118
Incidental revenue 50.00
PR o R Tormastion Production incentives  $0.00
Cost ot de ivered hycrogen {5/ke) 3 20 Delivered hydrogen 550
Costof electridty - 5120
[ Price of slectricity [5/kWh) 5 0.120 | i £ 1Y)
eexpense [ S0.5%
[ Price of natural gas (5/mmBTU} < 200 Road tax 5036
Taxes payable B S0z
Creditcard fees §soxs
Installation expenditure | $0.%5
Sales tax § 5023
e o poperyynarane | 5102
elling & 2dmi
Toal i rate (tats, federal, local) 3.50%) o 2
Debt/esuity financing 0.5 Interest expense 5002
o6 Revlyigdeit Licensing & permitting ~ $0.02
¥ lan, period of loan (years) Lahor expense 50.00
Debt interest rate (campoureed monthy) 6.00% Cost of natural gzs 50.00
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H2FAST Excel

Example Toggles

H2FAST: Hydrogen Fueling Financial Analysis Scenario Tool

Melaina, NREL

i Station 1: Cumulative investor cash flow, (Millions)
25
Invester period 3years) 2
Firstyear of positive EBITD 3 15
After-tax, nerminal NFV @ 105 discount S 695,724 El
Estimated brezk-euen leversged price (5/41 7.60 os
[ cumuate mvestorcash fow v Latels
Irestor inutis i
o o5
w = = 5 3 8 QN & 3 8 7 & a
! R B8 8 8RS\ § &8 8 8 &
i
Station ) Information tation Inputs
Selectinterface type Select stationis) ta analyze 1
Enter number of stations to model ing aralyzed (yellow 1 2 3
Delivered
Suation tyne Delivered lizuid|_ Electrolysis
Tortal dispersing capacity (ka/dayl 250 Total cispensing capacity (kafday) 250 500 130
Equiprmenl capilal cost 1,182,165 Equiprme il capital cost S 1183165 |5 18EBa00| & 227mESi
Irstallagion cost 295541 Installation cost S 305541 6 472,075 5 284087
Annaal mai {5/year) 36,056 Anrwaal 5/year] S 360565 57503|§ 102895
Qne tima capital incentives (grant cr ITC) B 1,458,000 Qne time capital incentives (@entor ITe) 5 1400,000 | 5 1,400,000 [ & 1400000
| Annual operating incentives (grant or PTC) |'s i lgrantorPI) ]
[ Ircidencal revenue s | Annualincidental revenue 5 [s - s B
Bi Fiid
Price of hydrogen at project onset {3/kg) 10,00 i
Irstaliation time frorts) : 15 Real values (8/kg Hi)
Derriard ramp-up Iyears) |1 z Sales ravenus s20.00
Long.term rominal utilization (5] F0%| Capitalincentive [
Incidental revenue 50,00
Productionincentives 000
= Delivered hydrogen
Cost of electricity
[ Price o slectrisity (/KN [s 0120] et
expense
[ Price of natural gas (&fmmBTu) [s aoo] Road tax
Taxespayzble
Crdtcardlees § 5o
Installation expenditure § 50.25
pranihin
T — alue o Property insurence | 008
Total tax rate (state, federal_ocal] 50| SRZ'r“‘t"g& AEmR TRt } 2222
Debt/equity financing 05| Interest expense $0.02
De bHEyRes KEvalne debl licensing & permitting | $0.02
Iflgan, period of loan fyears) ol Labor expense 0,00
Dabt interest rate (campounded mortaly) 5.00% Costof natural gs 0,00
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H2FAST: Hydrogen Fueling Financial Analysis Scenario Tool

Example Toggles

Melaina, NREL

i Station 1: Cumulative investor cash flow, (Millions)
Overall Financial Performance Metrics Restare defaults
Leveraged, after- LIRR 84.44%) 25
Investor payoack period aymars 2
Firstyear of positive EBITD analysis year 3 15
After tax, norninal NPV @ 10% discourt s 686,724 1
Estimated break-even leveraged price (S/ka) 7.50 05
[ cumuatve imestorcash flow [v] Labels
Ivestor contributinn + prewo us yesr invester contriburion o -
H g2z 58 8 8 B g 8
- ] 8 R 8 8 8 8 8 R 5 8
i
Station{s) Information atio
Select interface type Seleot station(s) to analyze i 1
Enter number of stations to model Station being analyzed fysll 1 2 3 4
Oelivered|
Station type Delivered gas liguic O site SMR
Total i tka/dayh 750 Totel dispensing canacity (ke/day) 250 500 130 250
Equipment capital cost 182,165 Equipmenlc apital cost ¢ 1aE3165| S nmesaon|$ 22987 | 141B5eE
Irstallation cost 205,541 Installation cost 5 265541[6 470075| 6  384087]5 283720
Annual rai /vear) 36,056 Anvual mai {sivear) 5 @60s6|s 575035 102505 (5 127674
Qne tima capital incentives (arat or ITCH s 1,400,000 | e time castial incentrves (@rant ar el
| Arnnual operating incentives (grart or 710} |'s | el operating incentives (grnt or PIC)
| Incidenal revenue s = | &nnual incidental revenue:
De Projectio
Price of hydrogen at project anset {3/kg] 10,00 i
Irstallation time frontts) |l 18 Real values ($/kg H)
Dermard ramp-up (years) T | 2 Sales revenue e rr—————————
Long term norminal utilizatian () 705 Capitalincentive [t
Incidental revenue 50,00
Production incentives  $0.60
‘5” Delivered hydragen $5.50
Costof electridty
Price of slectricity (/KW [s 0.120] Equipment cast
i expense
[ Price of natural gas (5/mmaru) [s 8,00 | Road tax
Texes payable
Crecitcard ees
Installation expenditure § $0.25
el fax |
e — S & Propertyinsurance | §0.:
Tote w ate {tate federallocal 35,508 Ski‘r“'l""&“’“' SUAtNG : ;3_3:
Debt/ecuity finaneing 05 Interest expense | 50,02
bEdype Hevovinedeht licensing & permitting | 50.02
if loan, period of loan fyears) 1 Labor expense sn
Debt interest rate (camaounded monthy) 6.005% Cost of natural gas 50.00
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H2FAST Excel

Example Toggles

H2FAST: Hydrogen Fueling Financial Analy

i Station 2: Cumulative investar cash flaw, [Millions}
Overall Financial Performance Metrics Restore defaults
L ged, after-t: | IRR 3
Investor payiack period Gy=ars 4
First year of positive EBITD analysis year 2 3
After-tax, nominal MPV @ 10% discourt B 1178231 2
Estimated break-even leveraged price (S/ka) £ 797 1
[ cumuatve imestorcash flow [v] Labels
Ivestor contributinn + prewo us yesr invester contriburion o i
H g %oz 58 8 8 B g 8
- ] 8 R 8 8 8 8 8 ®R = 5 8
i
Station(s) Information atio
Select interface type Seleot station(s) to analyze i 2
Enter number of stations to model Station being analyzed fysll 1 2| E 4
Celivered|
Station type Delivered gas liguig] is| On she SWR
Tatal i tkafday) 500 Totel dispensing canacity (ke/day) 250 500 130 250
Equiprent capital cost 1,855,300 Equipment capital cost $ 1asaies | isswaon| s 2av94a7| 5 1018588
Installation cost 472,075 Installation cost S 265541[ 6 470075| 6 384087]5 283720
Annual mai /year) 57,593 Ancuaal mai {5/pear) S R0S6[S  5750a|5 102585 |5 107674
One time capital incentives (grnt or ITC} g 1,400,000 | e time castial incentrves (@rant ar el
| Arnnual operating incentives (grart or 710} |'s | el operating incentives (grnt or PIC)
| Incidenal revenue s = | &nnual incidental revenue:

De Projectio
Price of hydrogen at project anset {3/kg] 1000 e
Istallation time (morths) Y| 18 Real values ($/kg Ha)
Dernand raimp-up (years) T | 2 Sales revenue I, 510,00
Lang term nominal utilization () 7056 Capitalincentive - 5050
Incidental revenue 50,00
Production incentives $0.60
550

Delivered hydrogen [ 5550
. Equipment cost

[ Price of slectricity [/kAh) [s 0,120 Taxes payable
Cost of electricity

[ Price of naturel gas 5fmmaTU} [s 800 .
Road tax

Codtearatees 4 S0t
Sales tex § 5023
nstallation expenditure § 50,20
e — S & Interest expense § S04
Tetal tax rate {state, federal, localp 35 505 ;:ﬁm’;’ 'a”;”'an’fali“ : 23_;;
Debi/ecuity finaneing 0.5 Hast | 50,02
type fevoringcchl licensing & permitting | 5801
11 an, period of loan fyears) By 3 Labor expanse sn.00
Debt interest rate (camaounded monthy) 6.00% Costof natural ges 50.00
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H2FAST: Hydrogen Fueling Financial Analy

Example Toggles

H2FAST Excel

i Station 3: Cumulative investor cash flow, (Millions)
Overall Financial Performance Metrics Festore defaults
Leveraged, after- 1IRR Marginis toc low e
Investor payoack period Margin is 0o low o5
Firstyear of positive EBITD Margin s oo low §
After-tax, nominal MPV @ 10% discourt $ 202,506
Estimated break-even leveraged price (S/ka) £ 15.98 13
[ cumuatve imestorcash flow [v] Labels 2
Investor contritutinn + prewnus yasr investor contriaution B %
H g %oz 58 8 8 B g 8
- ] 8 R 8 8 8 8 8 ®R = 5 8
i
Station{s) Information atio
Select interface type Select station(s) to analyze il 3
Enter number of stations to model Station being analyzed fysll 1 2| 3 4
Oelivered|
Station type Delivered gas liguic is|  On-site SMR
Tatal i tkafday) 130 Totel dispensing canacity (ke/day) 250 500 130 250
Equipment capital cost 2,279,897 Equipmenlc apital cost $ 1183165 | S nmesaon|$ 2287 | & 141B5eE
Irstallation cost 284,987 Installation cost S 2655416 470075| 5  384087]5 28370
Annual mai /year) 102,595 Ancuaal mai {5/pear) S R0S6[S  57sea|s 102585 |5 107674

| Arnnual operating incentives (grart or 710}

| e time cagal incentives (rant ar IT¢)
| el operating incentives (grnt or PIC)

Qne tima capital incentives (arat or ITCH B 1,400,000
5
5

|
| Incidenal revenue I

| &nnual incidental revenue:

Melaina, NREL

De Projectio
Price of hydrogen at project anset {3/kg] 10,00 Real ized values {$/k
€ Hy)
Irstallation time frontts) |l 18 .
e mard ramp-up [years) ] 2 Sales revenue . 510,00
Lavig-term nominal utilizatian (%) 70% Capitalincentive — 0.
Incidental revenue 50,00
Production incentives $0.60
‘5” Costof electridty R 520
. Equipment cost
[ Price of slectricity S/ [s 0,120 pense
Interest expense
[ Price of naturel gas 5fmmaTU} [s 800
Road tax
Creditcard fes
Property insurance
Financing Information Sales tax
clling & administrative | 5
Tl rate state, federal local 38.50%) o o kil dr
Debi/ecuity finaneing s 3o depithee bEs
Lo (e dire gl Cost of natural gas s0.00
I loan, period of loan fyears) L Delivered hydrogen s0.00
Debt interest rate (camaounded monthy) 6.00% Taxes payable |
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H2FAST Excel

Example Toggles

H2FAST: Hydrogen Fueling Financial Analysis Scenario Tool
i Station 4 Cumulative investar cash flow, [Millions)

Restore defaults

Overall Financial Performance Metrics

Leveraped, after LIRR 50.16%) s
Investor payiack period 3y=ars 4
First year of positive EBITD analysis year 3 3
After-tax, nominal MPV @ 10% discourt B 1,364,748 2
Estimated break-even leveraged price (S/ka) £ 5.30 1
[ cumuatve imestorcash flow [v] Labels
Inuestor cantributinn + arewn us year invaster contriburion o i
H g %oz 58 8 8 B g 8
- ] 8 R 8 8 8 8 8 ®R = 5 8

i
Station(s) Information atio
Selectinterface type Select station(s) to analyze i 1+
Enter number of stations to mode! Station being analyzed fysll 1 bl E 4

Oelivered|
Station type Delivered gas liguig] is| On st SWR

Tatal i tkafday) 250 Totel dispensing canacity (ke/day) 250 500 130 250
Equiprent capital cost 1415598 Equipment capital cost $ 1asaies | & issmann| S 2avdar| 5 1018588
Installation cost 283,720 Installation cost S 2655416 470075| 5  384087]5 283720
Annual mai /year) 127,574 Ancuaal mai {5/pear) S @R0S6[S  5750a|5 102585 |5 107674
One time capital incentives (grnt or ITC} g 1,400,000 | e time castial incentrves (@rant ar el
| Arnnual operating incentives (grart or 710} |'s | el operating incentives (grnt or PIC)
| Incidenal revenue s = | &nnual incidental revenue:

De Frapacti
Price of hydrogen at oroject onset {S4kg} 1000 i
Irstallation time frontts) |l 18 Real values ($/kg H)
Demand ramp-up (yeats) Al 2 Sales revenue iy
Long term norminal utilizatian () 70%) Capitalincentive [t
Incidental revenue 50,00
Production incentives $0.60
L pense W 5210
Costof natural gas . 513
[ Price of slectrsity (/KW [s 0.120] Cost of alectridty - L0
Texes payable
[ Price of raturel gas 15/mmBI 0} [s 500 Equipmentcast

Road tex 8 5036

Credtardees § tn2s
2

Installation expenditure § S0.2:
W so.

Financing Information Sales tax 23
Property insurance

Fquipment life (yearsh A 30 :
Interast axpense X
Toal i rate (tate fedral, local) 35 505 Selling 8 2 i § Sos
Debi/ecuity finaneing 05, Rt 1 500
Ptype s Hevovinedeht licensing & permitting | 50.02
¥ lan, period of loan fyears) S Labor expense. 50.00
Debt interest rate (camaounded monthy) 6.00% Delivered hydrogen 50.00
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H2FAST Excel

Example Toggles

H2FAST: Hydrogen Fueling Financial Analysis Scenario Tool

i All 4 stations: Cumulative investor cash flow, (Millions)
Overall Financial Performance Wiatrics Festare defaults
i1 ged, after & | IRR 24,31%) pt)
Inwestor payoack period Sysas 8
Firstyear of positive EBITD) analysis year 3 &
Aiter tax, norninal NPV @ 10% discourt B 2,387,108 <
Estimated break-sven leveraged price (5/kg) s 622 -
Cumdlative inve stor cash flow I=] _Labels b
Irwester cantrization + arevin s yaar ivestar contriaution i 2
— = oo . 2
- g5 & R 5 & R 5 =
i
Station{s) Information 0
Selectinterface type Select station(s) to anzlyze L | aiseaticrs
Enter number of stations to model Station baing analyzed fy 1 E E} 4
Station type Deliveres gas) On-site SMR
Total dispe i ity fgfdey) 1,130 Total dispansing canacicy (kg/day) 250 130
Equiprent cepital cast 6,768,961 Equipment capital cost $ L1EL16S | $ 18R300|5 22379,897 | & 1,41E588
Irstallatian cost 1,336,323 Installation cost $ 255541 % 472075)| 5 284987 | S 285730
Annual rai 15/ vear) 323,918 Anuzl mai {5/ vear) 5  %056[s 575035 103505 [3 127674
One time capital incentives [grar o ITC} E [ e time capital incertives grantariTe) | 5 1,400,000 $ 140000[ S 1405,000] 8 1,400000
Annual operating incentves (grarl or S} 5 | Aruel eperating incentives (grentor PIC) | § o - s =M B
Incklental revene [Cannual ineidenal revenue [s Is Is [s
De Frojectio
Price of hydrogen at project onset {5/kg) 10.00 Real ized values (/kg H
Instaliation time {rontts) ] 18 (5/kg Hy)
Demard ramp-up (years) L] 2 Sales revenue e ——————————
Long term nominal utilizaion (54 7% Capital Incentlve -
Incidantal revenua s0.00
Production incentives S0.00
o formation
R eyt S 0 Delivered hydrogen I 52.65
Costof electricity
[CPrice of electrieity 1S/kWh) [s 0.120] Equipment cost
i 58
[ Price of natural gas /mmBaTL} [s 800 Road tax
Taxes payable
Oith £ expenses Cost of natural gas
Cradit card faes
Installation expenditure § 50.25
Equipment life (yearsh o] = ‘salwe;ta‘x
Interest expense
Total ax .rar.e-(snat.e,lederat localf 36,5056, Phesaby A EUeEace | e
Debtfecuity financing 05 Selling& admi
Dabt tvpe Ravalving debt Rent
IF ican, perod of loan fyears) =8 M3 licensing & permitting | 50.01
Debt interest rate (camgounded monthy) 6.00% Labor expense 50.00
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H2FAST Excel

Report Tables

Calere.r oo fend of year] me o015 78 zom 2R 2057 2nm 0w
s yezr (2l of yeark o 1 5 6 17 15 1 @
Avermge Nz tion 2 : 070 272 0] a7 oo a7
iarage dally nydrogen saes (kgrday : = w1 el el 1 72
Arnual e ogen sa s thatyean = - 288715 4TS 282715 288745 78
Escalation of prices
P~ price of hydrozer (576 N 1000 130 2351 2057
(ot of clverad hydeoger o station (o/ba) B 550 a8 h.e3 B0
Cest of clectricizy 15/t - £12 6 c16 a7
Conl ol il g (5run G0 a0 nen n.81 71,66
Hoad car [37ks] - 03 07 [ )
Lsbor rate [50] - a0 5206 54.06 5828
Melntenance fofyaar) : agis 32 e 357,755 [
Aot for staticr foztprin (8/yezr) - 3a0¢ 4,054 4371
L il P yar 2,000 <01 1,351 1457
incor EnT
Revenues (annual)
S s reverue 430,30 | 1458352 2585720 | 3172052 EEEEEH] 329373 EETET) 3,430,086 | 3485067 3551284 515,758 | 3687515 275757 AEBETL 50172 3,075,554 L0AL30 PR 2143370
Production ‘ngantive reven.s - - | B | - = = e = z =l B B B B B =
Insicental reverue B = B - B B = = : 2 - B z : z -
Credit card fees - - E7.479] =] 178,301) [CREEY 13 58] 167.227) [EEREE) (B0 2188} 82229 185720 167,523] (93.265) 108,285 {105,270)
Saes - - (337361 (oot 1r1.372) (72,1084 3,517 [78432) {79,304 (92563) [£4:5¢5) {85 1524 1E7,758] (99457} 5L256)
ioad tax B 5 [T [EEyE] f12152) [T 0,27 [TEn) o [EERET) T1an,cex) (1e3151) 12,850 AE)
Qperating enpenses
Coszofde = = 026 500 iisgae 257,080 1178040 102350 1225064 128453 | 127220 | 1206976 _mEate 140,501 1451263 1478880 1507038
Coss o ey - - 35,251 532229 502,337 N 563, sasne | > 79758 52,691 705,842
Coszaf ratural gas - - [EE] e $8108 g Vo 7] 11800 121800 28 3T
Total “eedstock & usiit z 5 FRITErT] 176223 i [T = 2250730 2203520 297057
<hor mxperen —
= 5 5 137 ae5060 acasa 163175 471975
3 z 7 15,327 16525 15820 17,15 17485
B = EA B 260as s 2002 ET
Lz nsing & per-ite g B 5 2.l 1,650 5508 s612 572 552
Selling % achr 17,779 15,560 15,45 15,787 7,756 X 19572 70,757 21,547 2104
[lotal cosra 5 - 1878585 278 1 2200500 255,015 230,703 3466315 2508410 5,758,117 2810818 Ty 2517860
Earings baora INMerest, ayas and dsprec GAA 6 1] - = T2 T [T 78 ot FErT Ja im0 e irager T35 18451 EEym) T 558,717 ) FEEET) 318316 )
I res2 0 cutatancing dek: - 52,106 5006 50,106 59,106 50106 50106 59,106 50,106 50106 59,106 50,108 0106 5106 50,106 006
e et cepuecia fon 1726757 831,713 619,53 595730
= (50161 11,596.500] 115] iazn iz an2 252 e e 5295 SR E30565 [ 68,710 57 567 FETS)
Taxes pavakie = (30#15) {1643,589) A3 (686) 3201E A5727 435704 444,802 A56.073 473147 182,957 232852 303138 512518 52409 534 572 345554
ez o - | - | o | - | - = - | - - | - | - | - - | - - | - - | - | - - |
adjustments to reconcile net income to net cash
[peorecien I I Go#s) I EEERea | T | GasA5T 080 a0 | 400 | 56073 453570 | 737 482357 | 492557 soaaoa | 513518 Szagee | ST a5 ase | 2TR52
[hazcacn I = 5 I -0 3 = E S & =] 2 | 2 =] 8 3 2 5 2 = E
Cosh Flows From Inuesting Activiies
(Capitsl expens tures far squip—ert ‘ c1‘3353231| - = ‘ ‘ E | = - ‘ ‘ = - | - ‘ E ‘ - - ‘ E E ‘ - B E - -
capit ures for ezt itz {5,105 28] o = 3 o = = 5 = 5 : o - = 3 B = 5
[Piaz s eronsded oy IUsed 1ot [ = B = = | 5 | | 5 | =F T IV=—v_5 A =i 5 =l | 5 ]
C A1
J.
T rmece o et 5 5 5 5 r—\ 5 d 5 A O Bl D 5 5 5 5 5 5 B 2 XS
e o0 393 3 . A ) L | . . . i . . . . - - 275
LT 5 = REYTE] = A a1 ]| [ Az I e EEXEN [ =R
Diviciends paid 5,600,900 - - | | - - - - - - -
Rezeipl of e | 0528 33,38 {54572) {215,558) () 1578473 fasn s (] (o821} an (524330]
[Nk Cos e of Coshand G Equivents I 5 5 | ] | . = ] B 1 ] o] 3 1 - 1 - 1 - | - =
Assets
cumuiacive cas 5105280 205281 5,105 784 5105251 8105081 5,105 281 165 254 8105280 81058 8.105.281 210528 2105 281 5.105.281
curmulavs FPRE N g (e, (5,185 855] I, 724,508 16.399,538 e, 755,961) (s, e 28] {5,755,951] (s reagstf 6,708,961 76855 {5,755,261]
cumulais depreci 103 152 205 284 4,620,262 2,069,430 2310377 0T 1,336,303 1336323 1336303 1336323 1,336,523 1336355 1,336,323 :
i FEAT 833,781 “ 410,554 1333354 1AL %
cumulasiie tax lass carjizread B FETE g8zl 2518857 Bg0ag10 208,048 11587 veE] = 1578538 15830€2 1597185 Lz i Le07 s FISERES)
Total s z = = E - B = = = = E = E s E = z z -
Uabilies
|cumlazive Cebs | 835,205 | 235,005 | 835,005 | 3,95 | 535005 835,095 | 835,003 o il o5 | 235,005 835,005 | 2351 235005 2as,005 | £35,005
[Tt o biities [ | [ [ | [ = I [
— ,\ J
cunilarlue iy fnom eapiallncertves 1TsTE 1703577 103872 o B 1 10577 s 1703577 3572 1703577 1577 1703577 an, 0557 =R 1705871 IE=TE 128,557
curmuzsius equiy P vests: eatris.tiar) = (30g151 {735,547) (2427.585) (3,584 200) Az [ 15,534.011) (6230 249} t6553,500) (5577.484) 573239) 16.568,554) 16,500,522 15,560,133) 16,555,605 16,556 5561 (6,546,278) (E.5¢1,481) (£535503) (£.526537) 16,248,14)
i arrivgs 15,291 40575 933,781 1,313,371 #18,554 1,353,854 171,326 1,248,274 751 147,758
curnulaziue de’emeditay losses r2i0z0 zéin 625456 = F16.858 271545 aianpen 3 763 | 208951 288501 158,267 1522590 878,052 738,515 ey rezasy A 752,587 57,288 rez0s1 o887y ri1gE i 1,536,575
e 5 z 5 ; E 2 | ; 5 = 2 g 5 5 5 5 2 5 ] 5 S Z

Melaina, NREL HTAC — April 21-22, 2015 32




H2FAST Excel

Time Series Examples

All 4 stations: Cumulative investor cash flow, (Millions)
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