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Hydrogen Sensing Benetfits:
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Source: U.S. Department of Energy, Hydrogen Program Plan, Figure 3, November 2020
Note: CCUS is carbon capture, utilization, and storage.




Hydrogen Detection in Safety App

* Chemical industry:

 Hydrogen is used in the production of a variety of che
including ammonia, methanol, and fertilizers. Hydro
leak from equipment and piping, and if it builds
concentrations, it can create an explosion hazard

* Oil and gas industry: / |
* Hydrogen is used in oil re es to remove sulfi

and to produce gasoline and other fuels. Hydro;
produce fertilizer from ammonia. As in the che : e LTHRERR R o
hydrogen gas can leak from equipment and p | e R
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* Power generation industry:

* Hydrogen is being used to @evelop new t
generation, such as fuel cells and gas tu

- * Hydrogen fuel cells can generate electric
. emissions, and gas turbines can be used

- generate electricity. Hydrogen can also &
{Qewable sources, such as solar ¢
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Hydrogen Detection in Safety Applications

* Transportation industry:

* Hydrogen is being used to develop fuel cell vehicles, whi
water vapor but no other pollutants.

* Hydrogen is also being used to develop hydrogen-po
ships. As with other applications, hydrogen gas leaks
explosion hazard. “

Ca

* Electronics industry:

* Hydrogen is used in the manufacturing of semiconductors ar
electronic components. Hydrogen gas leaks can create an €
hazard and can also damage electronic equipment. ¥ "

e Standby Power & Energy Storage: .

. * Batteries are used in standby power applications suc
b Uninterruptible Power Systems (UPS), Telecom for
~ offices, Utility for Substation, SCADA, Grid Suppor

rgy applications.
* Hydrogen cooled(S[erfff/'




The Challenge of Hydrogen Sensing 2

* High-temperature environments:

 Hydrogen molecules can dissociate at high
inaccurate readings. i
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* High concentrations: :
* High concentrationten cah a
sensor may becom urated.

* Cross-sensitivity with other gases:

|
 Hydrogen sensors can be cross-sensi
ethane. This means that the sensc
which can lead to inaccurate rea

* Requirements from standards

| * There are several standards anc
-~ hydrogen measurement. These
~,_and it can be challenging to ens

aquirements. ,
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Hydrogen Sensor Maintenance

Catalytic bead hydrogen sensors:
- Require regular calibration to ensure accuracy.

- The frequency of calibration will depend on the ope = )
the sensor. l\

- The catalytic bead should be cleaned or replaced reg
N

TCD hydrogen sensors: ‘ |
- TCD hydrogen sensors require regular callbratlo ]

- The frequency of calibration will depend on the
the sensor.

- TCD filament should be cleaned or replaced re;

Solid state precious metal hydroge

- Solid state precious metal hydrogen se
hydrogen sensors.

It is important to calibrate them regulz
The frequency of calibration will depe
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Type of sensor

TCD hydrogen
sensor

Catalytic bead
hydrogen sensor

Solid state
precious metal
hydrogen sensor

Maintenance requirements

Regular calibration, cleaning, or replacement of the TCD
filament

Regular calibration, cleaning, or replacement of the
catalytic bead

Some require calibration / No Calibration / Auto Calibration




H2scan Patented Solid-State Techno\ '
ndustrialized Hydrogen Sensing

Technology Development

* Solid State Sensor Technology developed by Sandia 'l
Lab and exclusively licensed to H2scan !i

* Over the last 20 years H2scan ¢ ercialized tec
and patented new technoﬁmprove accur.
eliminate cross gas sensitivities '

Outcomes — |
* Hydrogen specific solid-state sensor that cz
5 PPM to 100% H2
Operates in liquids and gases (oxygen {
gases streams, and requires no refere
‘Maintains accuracy without periodic c:
* |ndust f; \‘t\emperature range (-40°C to

ife expectancy 10+w







State & Local Fire Code

International Fire Code (IFC)
* |FC Section 2705:

» Hydrogen fuel cell vehicles: Fuel cell vehi

are properly vent@aﬁ away frol
* Hydrogen fuel ce ling stations:
and emergency shutoff valves.

 Hydrogen storage: Properly desig
leaks a‘r;g explosions.

* |[FC Section 609/Chapter

e Battery Applicatior%s; Rooms &
volume or 25% of the Lower E

- Hazardous Mitigation Plan (H

& follow for ventilation require




State & Local Fire Code

» National Fire Protection Associ
. NFPA 2: Hydrogen Technolog_

. The NFPA 2 Hydeologi
design, install, operate, and main

. NFPA 855 (Standard for the In

contains language like the IFC
room volume acc?rding to th
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International Regulations

Japan:

* The Japanese Industrial Standards (]IS): Ther

* The Fire Service Act: This act sets out requirements .; 2018 EDITION

the prevention and control of fires. Businesse
produce, store, or use hydrogen must compl
these requirements. _,./

The Industrial Safety and Health Act: This ac
requirements for the safety and health of wo
industrial settings. Businesses that produce, sto
use hydrogen must comply with these requiren

at
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\‘\_ and JIS B 8202 (Hydrogen Refueling

e) i
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number of JIS standards that relate to hydr:
safety, such as JIS B 8201 (Hydrogen Gas
Sta |

® O

ooooooooooooooo M A D E I N Old JIS symb:
DDDDDDDD ; 2005) used until Septem
J A P A N 30, 2008)

] I sc Metalworking Expert & Tradesman Partner

Japanese Industrial Standards Committee




Hazardous Mitigation Analysis/Plan

* Monitor hydrogen concentrations.
* Hydrogen gas monitors should be used to detect |

commercial settings. o
ql

e Technologies to detect hydrogen: catalytic se

semiconductor sensors. Ventil ydrogen |;J
* Adequate ventilation i ntial for prevent
* Use proper equipment and procedures.
* Minimize the risk of leaks. ,-

* Properly designed and malntamed pipi
procedures. , |

* Train employees on hydu‘ogen safe

* All employees who work with hydrog
. gas.

Properties of hydrogen, the hazards
o) . 1] ent ‘




Conclusion

* The list of applications is growing based on new t
in a process, fuel or creating hydrogen as a b

* The application can pﬁg(challenges bas
cross-sensitivities to other gasses and also stz
* Sites that contain hydrogen may need to

(HMA) and hazardous mitigation plan (
new revisions are created. 4 i

* Sensing and detection technology
affect longevity and maintenance



