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Welcome to Avista Labs!

Avista Labs
Incorporated in 1995 
Headquartered in Spokane, Washington
IP:  2 Patents; 230 claims

Modular PEM fuel cell
Control electronics

Design, Develop and Market
Fuel cell systems
Related components

Moved into new building in 2000
22,800 square feet

Office Space
Test Facilities
Machine Shop
R&D Labs
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Electricity & Fuel
Production, Sale, Delivery & Use

“25% of all electricity demand will require digital quality by 2006”

On-Site Electricity

99.999% Reliable
5.3 minutes off-
line per year

Generation
Storage
Distribution

Quality

End User

At Avista Labs, electricity is 
more than a commodity business

Specialization
On site electricity solutions bring 
availability, reliability and quality 
cleanly and affordably to the point 
of use

Value Proposition
Point of use specific
Custom solutions using standard 
components
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Market Opportunity 
for Components & Systems

Fuel Cell 
Component Applications

Fuel Cell Fuel Cell 
Component ApplicationsComponent Applications

Portable / Compact
Power

Portable / CompactPortable / Compact
PowerPower TransportationTransportationTransportation

Commercial/
Industrial

Commercial/Commercial/
IndustrialIndustrialRecreationalRecreationalRecreational

BusesBusesBuses

Centralized
Power

CentralizedCentralized
PowerPower

ResidentialResidentialResidential Commercial/
Industrial

Commercial/Commercial/
IndustrialIndustrial

Motive
Applications

MotiveMotive
ApplicationsApplications

Auxiliary 
Power

Auxiliary Auxiliary 
PowerPower

Stationary
Refueling

StationaryStationary
RefuelingRefuelingConsumerConsumerConsumer

Light Duty
Vehicles

Light DutyLight Duty
VehiclesVehicles

Heavy Duty
Vehicles

Heavy DutyHeavy Duty
VehiclesVehicles

Distributed
Generation
DistributedDistributed
GenerationGeneration

Stationary PowerStationary PowerStationary Power

H2fuelH2fuel
Avista Labs Avista Labs 

& H2fuel& H2fuel
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Off Site ElectricityOff Site Electricity

Generation

Transmission

Substation

Distribution

On Site ElectricityOn Site Electricity

End Use/Point of Use
99.9% Reliable

Off Site FuelOff Site Fuel

Production

Distribution

Transmission/Storage

99.99% Reliable

Quality

Generation

Availability/Reliability

Storage
Distribution

Drivers
8Shift from Industrial to Digital Economy
8Growing Environmental Concerns
8Infrastructure Response Time/Regulatory Process
8Economies of Scale to Economies of Mass Production
8Time to Market   

“25% of all electricity demand will 
require digital quality by 2006”

8.8 Hours

53 Minutes

99.999% Reliable
5.3 Minutes

Electricity & Fuel
Production, Sale, Delivery & Use
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The Best Components 
Make The Best Systems

Fuel Cell
Module DC Power

Power
Conditioner

Air

Propane
Natural Gas
Ethanol

Heat & Water

Clean Exhaust

Hydrogen
Rich Gas

Fuel
Processor

Natural Gas AC or other
DC Power
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Simple, Hot-Swappable Cartridges
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Our Cartridge

Superior Reliability!!

Patented modular architecture 
Simple, Air Cooled Boxes
Hot-swappable cartridges

Failed membranes are bypassed
The Load is not interrupted

Self-hydrating membrane 
Less balance of plant is required
Performance is optimized at the cartridge level

In the event of a membrane failure:
Immediate action is not required
A cartridge can be changed out in less than one minute
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Arizona Public Service
Phoenix, AZ

Arizona Public Service
Phoenix, AZ

Avista Utilities (2)
Spokane, WA

Avista Utilities (2)
Spokane, WA

Houston Advanced Research Center
Houston, TX

Houston Advanced Research Center
Houston, TX

Tyndall A.F. Base
Panama City, FL

Tyndall A.F. Base
Panama City, FL

Fuel Cell Test & Eval. Center
Johnstown, PA

Fuel Cell Test & Eval. Center
Johnstown, PA

Premium Power Provider
MA

Premium Power Provider
MA

Demonstration Sites

ABB
Raleigh, NC

ABB
Raleigh, NC

Snohomish PUD 
Everett, WA

Snohomish PUD 
Everett, WA

Brookhaven National Lab
Long Island, NY

Brookhaven National Lab
Long Island, NY

Consolidated Edison
New York, NY

Consolidated Edison
New York, NY

Avista Labs 
Spokane, WA

Avista Labs 
Spokane, WA

 

♦

♦

♦

♦
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COMMERCIAL PRODUCTS

SR-72: 3kW FUEL CELL

SR-12: .5kW FUEL CELL

HYDROGEN SENSOR
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Codes, Standards and
Regulations - An Update

US DOE Fuel Cells Summit V

   May 30, 2001
     David R. Conover, CEO

National Evaluation Service, Inc.
 

Slide 2 

Goal

A better understanding of current
codes and standards initiatives that

affect all fuel cell technologies, a
focal point for discussion on those
activities and identification of future
needs in this area to facilitate fuel

cell acceptance
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Objectives

• Review the status of U.S. and
international initiatives to develop new and
maintain existing codes and standards

• Enhance the information presented
through audience participation

• Identify holes that my need to be filled and
how to fill them
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Why Pay Attention to Codes
and Standards?

Codes and Standards can support fuel cells
– reduce expenditure of manpower
– save time and money
– enhance technology marketing and deployment
– facilitate a manufacturing and servicing infrastructure
– realize multi-lateral approvals and international trade
– secure technology benefits
– protect the market from unsafe products
– allow for simpler testing and certification of products
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The Ideal Situation

   Uniformity in the acceptance and
application of fuel cell design,

installation, operation, and use including
a supportive service infrastructure
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Technology Differences
Different Codes and Standards

• Stationary fuel cell power plants
– The fuel cell equipment
– Integration and interaction with the built environment

• Portable fuel cells
– The fuel cell appliance
– Acceptance for use in the built environment

• Vehicular applications
– The fuel cell and on-board fuel source
– Refueling, parking, servicing, etc. infrastructure
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Specific Activities

SUBJECT AREA STATIONARY PORTABLE VEHICULAR
Terminology/definitions IEC TC 105 WG 1

USFCC

IEC TC 105 WG 1

USFCC

IEC TC 105 WG 1

USFCC

SAE Information
report J 2574 (Draft),
Fuel Cell Vehicle
Terminology (to be
mainlined directly to
ISO TC 22/SC 21, IEC
TC 69, JEVA and
JAMA)

Fuel Cell safety ANSI Z21.83

CSA U.S. Requirements
No. 1.01, Residential
Fuel Cell Power
Generators

IEC TC 105 WG 3
(liaison with IEC TC 31
on electrical apparatus
for explosive
atmospheres)

CSA Requirements
No. 3.01, Portable Fuel
Cell Appliances (Draft)

IEC TC 105 future WG

UL (considering
development of a
standard)

IEC TC 105 future
WG 6 (liaison with ISO
TC 22 SC 21 on electric
road vehicles and IEC
TC 29 on electric
vehicles)

SAE J2578 (to be
mainlined directly to
ISO TC 22/SC 21, IEC
TC 69, JEVA and
JAMA)
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Specific Activities
SUBJECT AREA STATIONARY PORTABLE VEHICULAR

Fuel cell module IEC TC WG 2

CSA CAS No. 33

IEC TC 105 WG 2

CSA CAS No. 33

IEC TC 105 WG 2

SAE Fuel Cell
Standards Committee
(dialogue started to
determine the direction
it will pursue in this
area related to I/E
performance
requirements by
suppliers to the OEMs)

Fuel cell performance ASME PTC 50

ANSI Z21.83

IEC TC 105 WG 4

ASME PTC 50

CSA Requirements No.
3.01, Portable Fuel Cell
Appliances (Draft)

ASME PTC 50

SAE Fuel Cell
Standards Committee
(3 work items to be
draft documents by the
end of summer, 2001)
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Specific Activities
SUBJECT AREA STATIONARY PORTABLE VEHICULAR

Installation of a
stationary fuel cell
power plant

NFPA 853

Model Building  Codes

NES Fuel Cell Protocol

IEC TC 105 WG 5
Use of a stationary or
portable fuel cell in, on
or adjacent to buildings

NFPA 853

Model Building Codes

Model Building Codes

Electrical components
associated with the fuel
cell

UL Standards are
referenced in
ANSI Z21.83

NFPA 70

NESC

NFPA 70 SAE
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Specific Activities
SUBJECT AREA STATIONARY PORTABLE VEHICULAR

Inverters, controllers,
and controllers

UL 1741 UL 1741 UL 1741

Interconnection of the
fuel cell with the grid

IEEE 1547

UL1741 (to be
harmonized with IEEE
1547 when it is finished)

NESC

IEEE 1547

UL1741 (to be
harmonized with IEEE
1547 when it is
finished)

NESC

IEEE 1547

UL1741 (to be
harmonized with IEEE
1547 when it is
finished)

NESC
Parking, servicing,
locating a non-
stationary fuel cell in,
on or adjacent
buildings

Model Building Codes

NFPA Standards

Model Building Codes

NFPA Standards

ICC Ad Hoc
Committee for
Hydrogen Gas
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Specific Activities
SUBJECT AREA STATIONARY PORTABLE VEHICULAR

Hydrogen
processing, storage
and delivery

Model Building
Codes

NFPA Standards

ISO TC 197

Model Building
Codes

NFPA Standards

ISO 197
Service station
hydrogen delivery
components

ISO TC 197

NFPA Standards

ISO TC 197

SAE Fuel Cell
Standards
Committee Interface
Working Group
workshops bringing
together vehicle
manufacturers and
connector suppliers
addressing both
hardware type and
communication
protocols.  Draft
document in
process.

Hazardous fluids in
fuel cell vehicles

SAE J2579

 
Slide 12 Status Stationary 

Portable
Vehicular

ANSI Z 21.83-1998 “Fuel Cell Power Plants”

Packaged, self-contained or factory matched packages
of integrated systems of fuel cell power plants for use
with natural or LP gas and having a maximum output
voltage of 600 VAC and power output of 1,000 kW
operating at no less than –20F (-29C)

•CSA Fuel Cell Working Group (WG) preparing revisions
•Working Group meetings 3/14-15 and 5/24
•Seventeen (17) Task Group assignments under the WG

•Future maintenance under CSA Canvass Group and        
Technical Committee on Fuel Cells (FCTC)

•Meeting of FCTC late Summer 2001
•Resultant standard to be CSA FC 1 and replace ANSI Z21.83
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Slide 13 Status Stationary 
Portable
Vehicular

CSA International
www.csainternational.org

•Fuel Cell Technical Committee being formed

•First meeting Late Summer 2001

•Four CSA Canvass Groups
–CSA FC 1 Fuel Cell Power Plant (Z21.83 revision)
–CSA FC 2 Residential Fuel Cell Power Generators
–CSA FC 3 Portable Fuel Cell Power Generators
–CSA FC 4 Fuel Cell Modules
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Portable
Vehicular

CSA International
www.csainternational.org

CSA U.S. Requirements No. 1.01
“Residential Fuel Cell Power Generator”

Packaged self-contained residential units < 50
kW for outdoor application at one- or two-family
dwellings as well as light commercial

•Precursor to CSA FC 2
•Draft to be finalized June 2001
•Adapted from ANSI Z21.83 but applicable to ‘residential’ units
•CSA currently uses Z21.83 supplemented with CSA No. 1.01

to test and list ‘residential’ units
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Portable
Vehicular

CSA International
www.csainternational.org

CSA U.S. Requirements No. 3.01
“Portable Fuel Cell Appliances”

•Precursor to ANSI/CSA FC 3

•Draft to be finalized July 2001
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Slide 16 Status Stationary 
Portable
Vehicular

CSA International
www.csainternational.org

CSA Component Acceptance Service
No. 33 “PEM Fuel Cell Modules”

•Component Acceptance document because a 
module is not an appliance but a component

•Published in September 2000 and being used for 
testing and certifying such modules

•Will be used as ‘seed document’ for ANSI/CSA FC 4

 
Slide 17 Status Stationary 

Portable
Vehicular

Design, construction, and installation of stationary (non-portable)  fuel cell
power plants with a gross electrical generation that exceeds 50 kW; including:
(1) A singular prepackaged, self-contained power plant unit
(2) Any combination of prepackaged, self-contained power plant units
(3) Power plant units comprised of two or more factory matched modular
components intended to be assembled in the field and
(4) Engineered and field-constructed power plants that employ fuel cells

•Standard approved in May 2000 and published
•Next revision to be approved May 2003
•Proposed changes due December 28, 2001
•NFPA 853 Technical Committee to meet Spring 2002

 NFPA 853 “Standard for the
Installation of Stationary Fuel
Cell Power Plants”

WWW.NFPA.ORG

 
Slide 18 Status Stationary 

Portable
Vehicular

 NFPA 70
“National Electric Code”

WWW.NFPA.ORG

NFPA 70 adopted by reference in the US model codes

New Article 692 “Fuel Cell Systems” received 5
comments and was considered at May 2001 Annual
Meeting for final action

–Installation
–Circuit Requirements
–Overcurrent protection
–Wiring with and outside the fuel cell
–Grounding
–Marking
–Connections to other systems
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Slide 19 Status Stationary 
Portable
Vehicular

 NFPA 70
“National Electric Code”

WWW.NFPA.ORG

NFPA 70 adopted by reference in the US model codes

Article 705 “Interconnected Electric Power Sources”

•Report on proposals came out July 2000
•Nothing further happened at May 2001 Annual Meeting
•Publication September 2001
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Portable
Vehicular

UL 1741 “Static Inverters and Charge Controllers”

•Harmonized with IEEE 929

•Listed products are being accepted by many utilities

•Slated for harmonization with IEEE 1547 when
published

–Harmonization will allow manufacturers to be evaluated
once for compliance with national electrical safety and utility
interconnection performance requirements

Underwriters Laboratories
www.ul.com

 
Slide 21 Status Stationary 

Portable
Vehicular

American Society of
Mechanical Engineers

www.asme.org
ASME PTC 50

Performance Test Code for Fuel Cell
Power System Performance

Outline
–Object, Scope, and Measurement Uncertainty
–Definitions and Descriptions of Terms
–Guiding Principles
–Instruments and Methods of Measurement
–Calculations and Results
–Report of Results
–Uncertainty

•Object and Scope Approved

•First Draft April 1999

•Compiling list of reviewers

•Meeting June 12-13 in NYC

•Targeting 2002 publication
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Slide 22 Status Stationary 
Portable
Vehicular

International Code Council
www.intlcode.org

2000 International Mechanical Code
  “924.1 General.  Stationary fuel cell power plants
having a power output not exceeding 1,000 kW, shall be
tested in accordance with ANSI Z21.83 and shall be
installed in accordance with the manufacturer’s
installation instructions.”

•Similar language approved in 2000 to the
International Fuel Gas Code and proposed in 2001 to
the International Residential Code

•Proposed changes to the IMC, IFGC and IRC to add
definitions of stationary and portable fuel cell power
plants approved March 2001 and will receive final
action Fall 2001
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Portable
Vehicular

National Evaluation Service
www.nateval.org

Evaluation Protocol for Stationary
Fuel Cell Power Plants

•Undertaken on behalf of U.S. DOE (PNNL)

•Input from FC developers, manufacturers, research & testing labs,
engineers, regulators, utilities, etc.

•Basis for evaluation and assessment of stationary FC PP’s
intended for building applications

•Advises manufacturers of testing/documentation needed for
building regulatory acceptance

•Voluntary and advisory

•Published May 2001
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Portable
Vehicular

IEEE
www.ieee.org

•Being developed by IEEE Standards Coordinating Committee (SCC) 21
•Draft 7 balloted 3/28/01 and did not receive required 75% affirmative vote
•April 18-20 meeting addressed resolution of negative ballots
•Working group to meet June 5-8 to reword Draft 7 to address negatives
•Re-draft scheduled for circulation Summer 2001
•Standard slated for completion in 2001

P1547 Standard for Interconnecting
Distributed Resources with Electric
Power Systems
To provide a uniform standard for interconnection of distributed
resources with electric power systems, and requirements
relevant to the performance, operation, testing, safety
considerations, and maintenance of the interconnection

 

 61



Slide 25 Status Stationary 
Portable
Vehicular

www.ieee.org

•Standard for Testing Interconnected Systems for Distributed Resources

•Application Guide for Distributed Resources

•Recommended Practice for Monitoring and Control of DR

•DG Equipment - Specifications and Performance

•Network Specifications and Applications with DR

•Certification of DR and Interconnection Equipment

IEEE SCC 21
Future Activities

Have PARs

 
Slide 26 Status Stationary 

Portable
Vehicular

IEC TC 105
www.iec.ch

Scope - To prepare international standards regarding
fuel cell technologies for all fuel cell applications such as
stationary, transportation, and portable power generation
systems

Membership - CA, CN, FR, DE, IT, JP, NL, CH, GB, and
US

Liaisons - IEC TC 69 (electric vehicles, ISO TC 22 SC
21 (electric road vehicles), ISO TC 197 (hydrogen), IEC
TC 31 (electrical apparatus in explosive atmospheres)
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IEC TC 105
Chair: John Bossert, CA

Secretary: Werner Tillmetz, DE
Ass. Secr.: Andreas Piepereit, DE

IEC TC 105IEC TC 105
Chair: John Bossert, CA

Secretary: Werner Tillmetz, DE
Ass. Secr.: Andreas Piepereit, DE

Definitions  (US)
ad hoc WG #1

DefinitionsDefinitions  (US)
ad hoc WG #1

FC Module (DE)
ad hoc WG #2 

FC FC Module (DE)Module (DE)
ad hoc WG #2 

Stationary 
FC System
Stationary Stationary 
FC FC SystemSystem

FC System 
in Transprt.
FC System FC System 
inin  Transprt.Transprt.

Portable 
FC System
Portable Portable 

FC SystemFC System

Auxiliary
Power Unit
AuxiliaryAuxiliary
Power UnitPower Unit

FC Syst.
Integration
into Road
Vehicles

FCFC  Syst.Syst.
IntegrationIntegration
into Roadinto Road
VehiclesVehicles

Together withTogether with
ISO TC 22ISO TC 22

FC System
for
Propulsion

FC SystemFC System
forfor
PropulsionPropulsion

Installation (US)
WG #5
Installation (US)Installation (US)
WG #5

Performance (JP)
WG #4
Performance (JP)Performance (JP)
WG #4

Safety (US)
WG #3
Safety (US)Safety (US)
WG #3

InterfacesInterfacesMarkingsMarkings

IEC TC 105 Structure

U.S. TAG

•Monitors IEC TC 105 activities
•Determines U.S. position

on IEC TC 105 efforts
•Supports U.S. input to

IEC TC 105 efforts
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Slide 28 Status Stationary 
Portable
Vehicular

IEC TC 105
www.iec.ch

•First meeting February 2000
•Second meeting scheduled September 6-7, 2001

•U.S. Technical Advisory Group, first meeting March 13, 2001

•Working Groups
–1 Definitions - work started using US and JP documents
–2 Fuel Cell Module - outline available, next meeting 9/4-5/01
–3 Safety for stationary fuel cell systems - using Z21.83 as a 

basis with next meeting 7/19-20/01
–4 Performance - using JP standard as basis
–5 Installation of stationary systems - using NFPA 853 as a basis
–6 Systems for propulsion - TBD

 
Slide 29 Status Stationary 

Portable
Vehicular

Society of Automotive Engineers
www.sae.org

To establish standards and test procedures for fuel cell
powered vehicles covering safety, performance, reliability,
and recyclability of fuel cell systems in vehicles with
emphasis on efficiency and environmental impact.  Also to
establish test procedures for uniformity in test results and
define interface requirements of the systems to the
vehicle.

Fuel Cell Standards Committee
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Portable
Vehicular

Society of Automotive Engineers
www.sae.org

Fuel Cell Standards Committee
Working Groups

Safety - J2578 on general safety and J2579 on
hazardous fluid systems under development

Terminology - J2574 jointly with JAMA and
JEVA (ballot process to begin in June 2001)

Performance - drafts under development on
fuel cell systems, fuel processor subsystems,
and fuel cell stack systems
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Slide 31 Status Stationary 
Portable
Vehicular

Society of Automotive Engineers
www.sae.org

Fuel Cell Standards Committee
Working Groups

Recyclability Guidelines - J2594 draft under
development

Interface - focus on global harmonization for
compatible refueling (design request letter May
2001, draft under development, workshop being
planned)

Emissions and Fuel Economy - J2572 ballot
process to begin September 2001
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Portable
Vehicular

ISO TC 22 SC 21
Electric Road Vehicles

Working Groups

•Vehicle operating conditions, safety, and energy storage
•Definitions and performance measurement

Collaboration with IEC TC 105
via joint steering committee

 
Slide 33 Status Stationary 

Portable
Vehicular

International Code Council
www.intlcode.org

•Purpose
–The development of reasonable and enforceable model
health and safety requirements germane to the
International Codes affecting or relating to the use of H2
in vehicular and portable applications

•Objectives
–Review current codes/standards; H2 storage, handling

and use
–Determine adequacy of coverage

•Product
–Proposed code changes as necessary to the 

International Codes
–Identification of other standards needs and deficiencies

ICC Ad Hoc Committee on Hydrogen

 

 64



Slide 34 Status Stationary 
Portable
Vehicular

International Code Council
www.intlcode.org

•Next meeting June 4-5, 2001 Boulder CO

•Subcommittee Working Groups
–Private garages
–Public garages
–Hydrogen refueling and generating stations
–Portable hydrogen appliances
–Integrating hydrogen as a fuel into the IFGC
–Standards

ICC Ad Hoc Committee on Hydrogen
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Portable
Vehicular

National Hydrogen Association
www.hydrogenus.com

Goal - create draft standards for hydrogen systems and
components where they are needed

Working Groups

–WG 1 Connectors - draft standard developed and accepted by
ISO TC 197 for international development

–WG 2 Containers and hydrides - initial NHA draft standard included
only materials in CNG compatible with H2 (see ISO TC 197 WG 5)

–WG 3 Refueling stations - developed a draft standard for ISO TC 197
work item

–WG 4 Use of electrolyzers - standard under development
–WG 5 Self-service refueling - work underway in conjunction with SAE
–WG 6 Coordinate with SAE on on-board issues - work underway
–WG 7 Maritime applications - report published by MHTDC
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Portable
Vehicular

ISO TC 197
Hydrogen

Developing international safety standards required to
disseminate H2 technologies worldwide

Scope – Standardization in the field of systems and devices
for the production, storage, transport, measurement and
use of hydrogen

Working Groups
–WG 2 - tank containers for multimodal transport
–WG 4 - airport refueling facilities
–WG 5 - gaseous H2 and H2 blends: service stations
–WG 6 - gaseous H2 and H2 blends: land and vehicle fuel tanks
–WG 7 - basic safety considerations

www.iso.ch
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Slide 37 Status Stationary 
Portable
Vehicular

ISO TC 197
Hydrogen

www.iso.ch
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Portable
Vehicular

ISO TC 197
Hydrogen

•Agreement of cooperation signed with ISO TC 22
•Participating in working groups of IEC TC 105
•10th Plenary meeting to be held October 2001

–WI 15916 on basic safety - final editorial changes approved for 
circulation to P members until May 20, 2001

–WI 15869 on land and vehicle fuel tanks to be circulated as a draft
standard for 5 months in the next month or so

–WI 17268 on land vehicle filling connectors is under development in
the working group

–WI 15686 on fuel service stations is under development in the working
group

www.iso.ch

 
Slide 39 Status Stationary 

Portable
Vehicular

European Integrated
Hydrogen Project

www.eihp.org

Established in 1998 to address differences in national
requirements throughout Europe that will affect the use of
hydrogen

Objectives
–Create database of existing regulations and codes of 

practice
–Contact other authorities outside Europe
–Identify weak spots in current technology
–Define areas needing regulation
–Create a basis for ECE regulation for hydrogen vehicles
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Slide 40 Status Stationary 
Portable
Vehicular

European Integrated
Hydrogen Project

www.eihp.org

Goals
–Develop refueling station layout and O&M requirements
–Harmonize standards for refueling and vehicle 

infrastructure
–Conduct risk and safety analysis with respect to H2 

release in confined public spaces
–Harmonize efforts between EU, US and JP
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Summary
There is considerable activity that needs
monitoring, participation, technical input,
coordination and deployment
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Fuel Cells Summit V U.S. Department of Energy
Office of Power Technologies

Assessment of Code Officials’ Needs
to Accelerate Permitting Process for
Fuel Cell Installations

Timothy Hillman
Pacific Northwest National Laboratory
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2

Fuel Cells Summit V U.S. Department of Energy
Office of Power Technologies

Introduction

Background of Tri-Cities

Assessment design

Study findings

How to proceed
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3

Fuel Cells Summit V U.S. Department of Energy
Office of Power Technologies.a.  
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4

Fuel Cells Summit V U.S. Department of Energy
Office of Power Technologies

Demographics

The Tri-Cities, WA

Kennewick – 50,390
Richland – 36,860
Pasco – 26,090

Total Population of Tri-Cities Area ~150,000
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5

Fuel Cells Summit V U.S. Department of Energy
Office of Power Technologies

Code Official Structure

5 Jurisdictions
• 3 cities, 2 counties (Benton & Franklin)

Code Officials
• Building Officials (Building, Mechanical, Plumbing)
• Fire Marshals
• Electrical Inspectors (Dept. Labor & Industries)
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6

Fuel Cells Summit V U.S. Department of Energy
Office of Power Technologies

Study Structure

Questionnaire
• Background info on Washington State codes & code

officials
• Access their current knowledge of fuel cells

Group Interview
• Identify major issues relating to a fuel cell installation
• What would aid the plan review process
• Determine most effective training tools
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7

Fuel Cells Summit V U.S. Department of Energy
Office of Power Technologies

Study Findings

Current knowledge of fuel cells = Very little to none!

Many issues were identified; three of most concern
were:
• Fuel supply and storage systems
• Utility interconnect
• Fire fighter intervention
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Fuel Cells Summit V U.S. Department of Energy
Office of Power Technologies

Fuel Supply and Storage

What type of fuel is used
• Storing liquid hydrogen was NOT a greater concern than

other fuels

Automatic shut-off valves

Clearances around storage tank

Appropriate signage
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Fuel Cells Summit V U.S. Department of Energy
Office of Power Technologies

Utility Interconnect

Local utilities may have different requirements

“Islanding”
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10

Fuel Cells Summit V U.S. Department of Energy
Office of Power Technologies

Fire Fighter Intervention

Major concern:
Entering a building being powered by a fuel cell.

Appropriate signs/labels warning fire fighters
• Location of emergency shut-off valves
• Type of fuel used
• Of fuel cell location

 
Slide 11 

11

Fuel Cells Summit V U.S. Department of Energy
Office of Power Technologies

Aiding the Plan Review Process

Manufacturer installation requirements
• Is there a licensed installer besides manufacturer?

A complete wiring schematic

All necessary clearances

* Potentially over design to reconcile inconsistencies
between different jurisdictional requirements.
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12

Fuel Cells Summit V U.S. Department of Energy
Office of Power Technologies

Code Officials’ View of a Fuel Cell

Inputs Outputs

Fuel

Air

Electricity

Heat

Water

A Black Box!
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13

Fuel Cells Summit V U.S. Department of Energy
Office of Power Technologies

Training Tools
Conferences
Field Guides
Manufacture’s Rep.
Videos
Mobile Training Platform
Training with MCA’s

Articles in Periodicals
Adoption by Model Codes
Flyers
CD Rom
Internet
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Fuel Cells Summit V U.S. Department of Energy
Office of Power Technologies

Training Tools
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15

Fuel Cells Summit V U.S. Department of Energy
Office of Power Technologies

Next Steps

An education program for code officials should
consider:

What information you want them to receive?

What is the most effective way to get that
information to them?
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Fuel Cells Summit V U.S. Department of Energy
Office of Power Technologies

Training Tools

Things to consider while developing training tools:

Who is our audience?

What is their level of background?
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Fuel Cells Summit V U.S. Department of Energy
Office of Power Technologies

Training Tools

What might a tool incorporate?

Brief description of the technology

Listing of all relevant codes

Common installation requirements
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Fuel Cells Summit V U.S. Department of Energy
Office of Power Technologies

Installation Requirements
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Fuel Cells Summit V U.S. Department of Energy
Office of Power Technologies

Summary

Very little to NO previous knowledge of fuel cells

Three major concerns
• Fuel supply and storage systems
• Utility interconnect
• Fire fighter intervention
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Fuel Cells Summit V U.S. Department of Energy
Office of Power Technologies

Summary

Aids for plan review process
• Manufacturer installation requirements
• Consider over design to meet different jurisdictional

requirements

Training Tools
• Speaking at conferences

– Field guides
– Videos
– Manufacturer’s representatives
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Summary

Code officials see a black box!

Concerns:
Inputs
Outputs
Connections
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FUEL CELLS SUMMIT V

Distributed Generation in the
Office of Power Technologies

William Parks
Associate Deputy Assistant Secretary

Office of Power Technologies
May 30, 2001

Adelphi, Maryland

Office of Power
Technologies
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Source: North American Electricity Reliability Council, 2000

“If the energy infrastructure
of this country is inadequate
or in some way excessively
costly, it will undermine
economic growth, and is
therefore a major issue that
must be addressed.” 

 January 26, 2001

ECAR- East Central Area Reliability Coordination Agreement
ERCOT- Electric Reliability Council of Texas
FRCC- Florida Reliability Coordinating Council
MAAC- Mid-Atlantic Area Council
MAIN- Mid-America Interconnected Network
MAPP- Mid-Continent Area Power Pool
NPCC- Northeast Power Coordinating Council
SERC- Southeastern Electric Reliability Council
SPP- Southwest Power Pool
WSCC- Western Systems Coordinating Council

Areas with Capacity Margins < 10 percent
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Reliability/
Power Quality

Power Delivery

Superconductivity

Transmission Reliability

Energy Storage

Smart Controls

Natural Gas Turbines, Fuel
Cells & Engines

Interconnection Standards

Thermally Activated
Technologies

Natural Gas-Renewable
Hybrids

Distributed Energy
Resources

Renewable Energy

Biopower

Solar Technologies

Wind

Geothermal

Hydrogen

Hydropower

 

Electric Power Constraints

Alan
Greenspan,

2009 Projections

Office of Power Technologies

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

 75



Slide 4 

• Vision 2020: The U.S. will
have the cleanest and most
efficient and reliable energy
system in the world by
maximizing the use of
affordable DER.

• Goal 2012: DER will achieve
20%+ of new capacity
additions.

 
Slide 5 

Federal government role in the development and
deployment of distributed energy resources is
twofold:

• Continue to support RD&D to raise efficiency and
performance, and lower cost and emissions of advanced
distributed energy technologies; and

• Address technical, regulatory, and institutional barriers and
enable distributed energy resources to compete on an equal
and consistent basis for supplying energy and ancillary
services in competitive electricity and natural gas markets.

 
Slide 6 

 

 DER Strategic Plan

 Federal Role

State Patchwork of Regulation
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• “Making Connections” Report
– 10 pt action plan for removing

barriers to interconnection
• IEEE Process
• Solicitation awards focused

on interconnection issues, 8-
10 awards to be negotiated

• Workshops
– RAP
– NCSL
– RTO/ISO
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OPT Initiatives Include:

•CHP Challenge
•Building Codes and Standards
•Environmental Siting and Permitting
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 WAMS

DER Test Bed

Texas DG
Guidelines

SSEB

Mercury 50
Rochelle Utilities

U of Md Test Bed

Malden Mills

“Repowering the
Midwest”Heatmap

Metal Matrix
Composite

NRECA
Microturbine

tests

Nevada Test
Site

Interconnection
Standards

BCHP

Energy storage
test

Storage/mini-
grid  

Activities Addressing Utility
Interconnection

OPT Initiatives

Activities
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Windows
Thermal Pane

Advanced
Building
Materials,
Insulation

Roofing
Materials

Power Heating/Cooling Comfort 
Indoor Air Quality

Storage

Controls
DG

Low
Voltage
Grid

Reject

Humidity Control

Weather
Station

Foundation

Ventilation
-Ducts

  -Piping 
-Fans

     -Blowers
Instrumentation
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OPT Initiatives Include:

•CHP Challenge
•Building Codes and Standards
•Environmental Siting and Permitting
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Websites:
• www.eren.doe.gov/power
• www.eren.doe.gov/der
• www.eren.doe.gov/distributedpower

 

BCHP Installation at the
University of Maryland

OPT Initiatives

Information Clearinghouse
& Networking
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