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Overview

Timeline

Project start date — September 2006
Project end date — On Going
Percent complete — 50% complete

Budget

Total project funding — 100% DOE
share

Funding received in FY 2007 — $305k
Funding for FY 2008 — $249k

Barriers

Systems Analysis Barriers
Stove-piped/siloed analytical capability

Inconsistent data, assumptions, and
guidelines

Suite of models and tools

Partners

NREL project with support from A
Mountain Top, LLC for programming
expertise
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Objective

Develop a web-based GIS tool to allow
analysts, decision makers, and general users
to view, download, and analyze hydrogen
demand, resource, and infrastructure data

spatially and dynamically.
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Milestones
June 2007 November 2007 May 2008 September 2008

Application Milestones

 HYyDRA beta * Legend and » Restrict access * Improve
released to users | Layer control to sensitive data performance and
» General mapping | * User action » Graph data from Beis el ieE
functionality queuing selected layers « Macro System
* Dynamically « Data import and Model Interface
change export
assumptions
» Security
Data Milestones
» 17 datasets » 31 datasets * 10-plus new

datasets
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Approach

Spatial Analysis for Hydrogen

* Energy Carrier c
* Produced from Various Feedstocks " National Average

Industrial Electricity
Rate = $0.0525/kWh

Resource, Demand, and Infrastructure Vary Regionally

2% 7%

* Move Beyond National Averages
— - Facilitate Regional and Local
50.0443KWVh Analyses

Wyoming —
$0.0391/kWh

0%
1% 1%

1%

Vermont —

$0.0796/kWh Builds on Existing Tools and Models
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Accomplishments

 Created and integrated 48 datasets viewable as
graphical maps.

»Resource Cost and Availability s
»Hydrogen Production Cost '
= Resource Consumption | 5
»Hydrogen Demand I b
= |[nfrastructure

* Implemented data manipulation and analysis tools.

* Implemented application security
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Accomplishments — Data Security

% Renewable Planning Model | Beta (RPM under construction) - Mozilla Firefox

Fil= Edit View History  Bookmarks

Tools Help

User login

Usernarme:
Password:
Log in

Create new account

Request new password

</EI - = @ PN | i httpeffrosselli.nrel. govirpmentryy ,‘__,l - | [}.] '.'thD simplesml [7 4\]
[5d Latest Headlines [ | AFDC Internal | | Time [ | Events [ | The Source %= Frisco s [ | HydraDeyv 4= Denwer Wx [ | vahoo 5 AFDC RSS Feed # 1.
php sirmplexml enable - Google Search 4k HyDRA | & Renewable Planning Model | Bet... =B | /1 Problem loading page -

‘.0 —
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Renewable Planning Model

Horne

In order to access the Renewable Planning Model (RPM) or HyDRA, you must first log in.

HyDRA Model

The HyDRA (Hydrogen Demand and Resource Analysis) model is a web-based GIS tool to allow analysts, decision makers, and

general users to view, download, and analyvze hydrogen demand, resource, and infrastructure data spatially and dynamically.

The HyDRA model is currently in Beta release. The application can be assumed to be stable, and have limited errors. Howewver, at
this time there is limited documentation and help. Please use the forum as a location to discuss ideas for improvements to the
model.

To access HyDRA, click on the "Beta" link under "Enter HyDRA" in the left navigation.

Renewable Planning Model

RPM is currently a prototype webh application and that there will be ongoing changes. &t any given time, this application may be
unstable or erratic. If this were physical instead of virtual space, we'd ask you to wear a hard-hat...

Google PY¥ Estimate: Uses Google maps as a backdrop to do Pw Watks estimates.
Stable: Stable baseline with preloaded distribution sample.
Development: Latest, greatest shaky stuff.

Done
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Accomplishments — Electricity Cost

Documentation Lirk to current magp Seftings  Logout Import

Scale (40229320 + = Map Layers

¥ -66 : General

Regions

Resaurce availability

= Resource cost

= Residential Electricity Cost

- legs than &
| e
M is
Ml otoizs

- greater than 12.5
D Comtmercial Electricity Cost
D Industrial Electricity Cost (c
(I Residertial Matural Gas Co
D Commercial Matural Gas Cc
[ industrial Natural Gas Cast
Hydrogen production potential

Hydrogen production cost

/" State Borders
B less than 5

5 to 7

7 tog

Bl g to 12,5

B greater than 12,5

Dane g
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Accomplishments — Electricity Cost

Hydrogen Demand and Resource Analysis (HyDRA) Prototype umetatio ink to current map  Seftings  Logout  Import

Map Layers

General
Regions
Resource availability
=/ Rezource cost
= Residential Electricity Cost

-Iessthans
M

| I
Motoizs

- greater than 12.5
D Commercial Electricity Cost
D Industrial Electricity Cost (c
[ Residertisl Matural Gas Ca
D Commercial Matural Gas Cc
[ incustrial Matural Gas Cost
Hydrogen production potential

I N E

Hylrogen production cost

/" State Borders
Bl less than 5

5 to 7

7 to9

Bl g to 12,5

B greater than 12.5

Done E
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Accomplishments — Natural Gas Cost

Hydruen Demand and Resource Anl|y5i5 {HYDRA] Prﬂtﬂtype Documentstion Link to current magp Settings  Logout Import

Scale [I600770 + f ] General

Regions

¥ -5 o 35
Rezource availzbility

= Resource cost
D Residential Electricity Cost
D Commercial Electricity Cost
D Indu=trial Electricity Cost (c
Residential Natural Gas Co

-Iessthanm
M iot012
T 121014
M iatos

- grester than 16
D Commercial Matural Gas Ct
[ incustrial Matural Gas Cost—
Hydrogen production potertizl
Hydrogen production cost

Consumgtion
(e T T

v Large City Areas C-_D
" State Borders
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Bl 16 to 17
B 12 to 14
Il 14 to 16
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| FindAdd
Dare g

10



el

« »NR=L National Renewable Energy Laboratory

&3

Accomplishments — Natural

Hydrogen Demand and Resource Analysis (HyDRA) Prototype

Seale [3600770 soom+ = | I :

K. -86 Y. 35

Create Graph

Matural Gaz Rates W

Matural Gas Rates
$/MCF

D.
ResidentiaiCommercial Industrial
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Regions
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N Firdadd
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Accomplishments — Natural Gas Cost

Hydruen Demand and Resource Ar‘ll]y‘sis [HVDRA] Prﬂtﬂtype ocumentation Link ent map Settings  Logout Import
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| FindAdd
Dare g

12



/o‘sx

M NREL National Renewable Energy Laboratory

\s
A5

Accomplishments — Hydrogen Production Cost
(Forecourt SMR from Natural Gas)
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Accomplishments — Hydrogen Production Cost
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Accomplishments — Hydrogen Highway

MREL Hydrogen Demand and Resource Analysis (HyDRA) Prototype
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Accomplishments — Hydrogen nghway
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-~

L
[
I
el

| ) & DCnmmercial forecourt elect

Scale [11056480 Zzoom+ =] |
..... - " = Dlndustrial forecaurt electral

" 7B T a l ‘ ‘ r : k. = [“IResidertial forecourt natur

! - less than 4
Nashmlle Gr:eensbor‘c' 3 ~qf; - Jto 4.5

. Chardptte Faetteville : | PR

HOFEET T T IE freeiille 47505

Columbia (i greater than 5
- EI

ALY anta%}ro Area [ commercial forecourt natu

|:| Industrial forecourt natural

* Consumption

Eirm i/n.gham AUEYsta

* Hydrogen demand analysis
* infrastructure
* Imagery
=/ User generated
* [ 1Fuel Stations win S0mi
* [ atiprad
*+ ostshorewind
* []charlatteFuel

Perzagpla, an ... 11e

— Create New HyDRA Buffer

Bold figlds are required.

Drlaiig I charlotteFuel
Buffer Layer: | f gjingStations E @ ¥4 Large City Areas

B Fuel Stations
" State Borders
Bl less than 4

Buffer Name: | H2FLelStations

Distance to Buffer: |25p

Miles 4

B 4 to 4.5
Color: [ g Z FordyLauderdaledlest B 4,5 to 4,75
- Miggi 4,73 to 5
Transparency: |47 v . A

greater than 5

Subrmit |

Your Buffer will be created and added to the User Generated
Layers part of the legend.

| FindAdd
o

10



el

« »NR=L National Renewable Energy Laboratory

&3

Accomplishments — Hydrogen Highway

Documentstion Link: t: rent map Settings  Logout Import

Map Layers

= General
StateBorders
Cities

" Irterstates
|:| S Highwways
[ | stetelakels

* Regions

I+

o

* Resource availskiity

* Resource cost

* Hydrogen production potertial
I+ Hydrogen production cost

1+ Cansumption

* Hydrogen demand analysis

" infraztructure

* inagery

B orlandoFuel = User generated
B charlotteFuel — f=: * LFuel Stations win S0mi
Y Interstates wobids [ atProd
## Large City Areas
B Fuel Stations
/" State Borders
B less than 4
B 4 to 4.5

ES! Il 4.5 to 4.75

i 4,79 to 5

greater than 5

|| FindAdd |

Done E

17



e - .
{: :; M®=L National Renewable Energy Laboratory

Accomplishments — Hydrogen Highway
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Accomplishments — Hydrogen Production from
Biomass
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Accomplishments — Hydrogen Production from
Biomass
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Accomplishments — Hydrogen Production from
Biomass, Hydroelectric
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Accomplishments — User Data Import
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Future Work — Additional Map Data

In Progress Planned

« Hydrogen Pipelines*® « Geologic hydrogen storage

* Oil refineries™ « Carbon sequestration

« Power plants*  Rail infrastructure

« Water reservoirs/dams * » Feedstock transportation

» Natural gas pipelines* costs

« Natural gas storage* » Hydrogen transportation
costs

* LNG terminals®
* Electric substations *

* Electric lines *
 Hydrogen producers* *Data restricted to federal employees

23
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Future Work - MSM Integration

Step 1: Manually integrate forecourt SMR and electrolysis
costs

County by county analysis
Allows us to validate integration with known results

Electric @
- Rate H2 Cost

5 ko 42,8
ereater than 12,5

e

Step 2: Build new electricity emissions layer for HyDRA

24
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Future Work - MSM Integration

Step 3: Programmatically integrate cost and emissions forecourt

electrolysis
\ l H2 Cost

WTW energy use

Electric Rate Petroleum use
Grid Mix Fossil use
GHG emissions

WTP GHG emissions

25
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Future Work — Application Enhancement

* Hydra now has many new *Improved look and feel
features and data layers *Increased Performance

* Responsiveness and usability *Based on other work being
are becoming more important done at NREL

* New technologies are emerging

% Solar Power Prospector (CSP) -- BETA - Mozilla Firefox ‘?HEHzl
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Displ. INUAL { | 3 il

Done [CIC
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Future Work - Schedule

September 2008:
New content
Initial MSM interface
Re-architecture to improve usability and performance

FY 2009 and beyond:
Temporal functionality
Expanded MSM integration
Additional resource and infrastructure layers
Optimization capabilities

Build user base beyond hydrogen
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Summary

HyDRA concept is a web-based, dynamic, highly interactive
demand and resource tool

= View, download, and report on resource, demand, and infrastructure data
» Spatially represent analysis results
» Provides a tool for regional analysis

Hydra is built on existing work at NREL

» GIS resource analysis
» Hydrogen demand scenario analysis
= Renewable Planning Model

To access the HyDRA application, visit:

hitps://rom.nrel.gov/rpomentry/ and request a login.

28
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