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1. ABOUT THIS DOCUMENT 
This emergency plan has been developed for ²{¦Ωǎ IȅŘǊƻƎŜƴ wŜǎŜŀǊŎƘ {ǘŀǘƛƻƴΣ which is operated as 
part of the Washington Energy ς Cryogenics (WE-Cryo) service center by the Hydrogen Properties for 
Energy Research (HYPER) Lab. This plan is formatted based on safety plans ŘŜǾŜƭƻǇŜŘ ōȅ ²{¦Ωǎ I¸t9w 
Lab and approved by the Department of Energy (DOE) Hydrogen Safety Panel. 

1.1. DOCUMENT SCOPE 

The emergency plan was formulated based on the requirements of NFPA 2: Hydrogen Technologies 
Code, Section 4.6. The plan shall include: 

¶ The type of emergency equipment available and the location. (Section 3 of this document) 

¶ A brief description of any testing or maintenance programs for the available emergency 
equipment. (Section 3 of this document) 

¶ An indication that hazard identification labeling is provided for each storage area. (Section 4 of 
this document) 

¶ The location of posted emergency procedures. (Section 6 of this document) 

¶ A Safety Data sheet (SDS) or equivalent for GH2 and LH2 stored or used on the site. (Section 7 of 
this document) 

¶ A list of personnel who are designated and trained to be liaison personnel for the fire 
department and and who are responsible for the following: (Section 5 of this document) 

o Aiding the emergency responders in pre-emergency planning. 

o Identifying the locations of the GH2 and LH2 stored or used. 

o Accessing SDSs. 

o Knowing the site emergency procedures. 

¶ A list of the types and quantities of GH2 and LH2 found within the facility. (Section 2 of this 
document) 

This document will guide the safe conduct of all work and serve as a resource to emergency responders 
should an emergency response be necessary at this site. The intent of this document is to serve as a 
general safety resource for this site, but not to document information unique to any particular 
experiment. Dedicated Safety Plans for every HYPER lab experiment have been developed to cover the 
unique safety hazards and operational procedures of each experiment. 

1.2. UNDERSTANDING THIS DOCUMENT 

1.2.1. UNITS 

The units of measure in this document are given in U.S. Customary Units (inch-pound units). 
International System (SI) Units may follow the inch-pound units in ǇŀǊŜƴǘƘŜǎƛǎΣ ŀǘ ǘƘŜ ŀǳǘƘƻǊΩǎ ŘƛǎŎǊŜǘƛƻƴ 
(for example, where a system or part was designed in such units). 



HYPER EMERGENCY PLAN 
Hydrogen Research Station 

 Page 3 of 89 

1.2.2. CITATIONS 

Citations to referenced standards may be given throughout this document to indicate material adopted 
from or responding to specific standards requirements. These citations will be enclosed in square 
brackets and consist of a shortened abbreviation of the standard. The section of the standard may be  
optionally included, separated from the standard abbreviation by a single colon. 

For example, NFPA 2: Hydrogen Technologies Code, 2020 Edition by the National Fire Protection 
Association would be referenced in this document by the tag [NFPA 2]. If a reference to the specific 
section 15.3.1.1.7.2 was needed, the reference would be tagged with [NFPA 2 : 15.3.1.1.7.2]. 

A list of citations and shortened abbreviations referenced in this document is given in Appendix A. 
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2. SITE INFORMATION 
This document was last updated 3/3/2020 1:15:00 PM. As of the time of the last revision of this 
document, the following experiments are being operated on site: 

¶ The Mobile Hydrogen Generation Unit (MHGU) ς A mobile hydrogen production, liquefaction, 
and dispensing unit designed to refuel unmanned vehicles with liquid hydrogen. This is a mobile 
piece of research equipment with both gaseous and liquid hydrogen storage on board.  

The locations and detailed information for hazards associated with this experiment have been included 
in the site information in this section. This information shall be updated as experimental operations on 
the site change. CƻǊ ƳƻǊŜ ƛƴŦƻǊƳŀǘƛƻƴΣ ǎŜŜ ŜŀŎƘ ŜȄǇŜǊƛƳŜƴǘΩǎ HYPER Safety Plan. 

2.1. SITE LOCATION 

This test site is located near University Stores on Dairy Road. The address and image of the site location 
are listed below. 

Address: 

438 SE Dairy Rd. 

Pullman, WA 99164 
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2.2. SITE LAYOUT 

The layout of this site is shown below. The Mobile Hydrogen Generation Unit (MHGU) is the experiment 
currently being operated at the site. Please see the MHGU Safety Plan for more information on this 
experiment and its safety considerations. Due to the nature of the experiment running on the site, 
sections of the site are electrically classified as Class 1, Division 1, Group B and Class 1, Division 2, Group 
B. These areas have been shown on the site layout. 

 

2.3. LOCATIONS OF HAZARDS 

Hazards on the site are highlighted in the following sections. 

2.3.1. HYDROGEN STORAGE 

Compressed gaseous hydrogen is stored on the site to fuel experimental operations. In addition, MHGU 
is currently active on this site and has hydrogen generation included as part of the experiment. 
Hydrogen is generated by a PEM electrolyzer, travels to the gaseous storage buffer, and is then liquefied 
in a liquid hydrogen storage dewar. The locations of hydrogen on the site is shown below. 
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2.4. SITE EQUIPMENT TESTING AND MAINTENANCE PROGRAMS 

Regular testing and maintenance are needed to keep this site operational and up to standards. For ease 
of implementation and to promote compliance with the maintenance program, the HYPER lab has tried 
to keep maintenance on an annual or semesterly basis where feasible. This allows the lab to schedule 
regular time at the beginning of each semester to ensure equipment maintenance is up to date and 
perform necessary inspections. In some cases, testing, inspection, and/or maintenance is required more 
often or on an as-needed basis. A clipboard will be attached to the inside office trailer door with a 
physical log to track maintenance tasks as they occur, and provide detailed instructions on performing 
maintenance. 

This section describes required testing, inspection, and maintenance for the site only. Required testing, 
inspection, and/or maintenance of safety equipment associated with the site is included in Section 3.2. 

2.4.1. ANNUAL MAINTENANCE TASKS 

¶ Confirmation of vent stack grounding per CGA G-5.5. Electrical resistance across the vent stack 
to ground shall be measured. This resistance value must be less than 10 Ohms. 

¶ Testing of vent stack pressure reliefs. Pressure reliefs on the site plumbing manifold shall be 
inspected and then tested to cracking pressure. Pressure must be verified to be as rated and 
indicated on the site P&ID diagram. 
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2.4.2. SEMESTERLY MAINTENANCE TASKS  

¶ Leak check of all site plumbing. A helium leak check at standard operating pressures should be 
performed on all site plumbing per ASTM E499/E499M ς 11 Test Method A. 

2.4.3. AS-NEEDED MAINTENANCE TASKS 

¶ Leak check at bottle swaps. Lines and fittings shall be inspected, and a hydrogen leak checker 
shall be used to verify bottles are leak-tight every time hydrogen bottles are swapped in/out of 
the bottle racks on site. 

¶ Leak check after equipment replacement. A helium leak check at standard operating pressures 
should be performed on site plumbing after repaired, replaced, or changed equipment. Follow 
ASTM E499/E499M ς 11 Test Method A. 
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3. EMERGENCY EQUIPMENT 

3.1. DESCRIPTION OF SAFETY EQUIPMENT 

3.1.1. SAFETY DOCUMENTATION 

A clearly labeled red binder shall be kept on site containing the Emergency Plan for this site. Similar red 
binders will be kept on site containing the Safety Plans for each experiment operated on site. These 
binders shall be stored in the Office Trailer, and should be kept up to date. 

3.1.2. FIRE EXTINGUISHERS 

Fire extinguishers for the outdoor test center have been chosen based on recommendations from NFPA 
10 and 2. Per NFPA 2, Section 11.2.7, fire extinguishers for a liquid hydrogen fueling facility shall be 
selected based on NFPA 10 extra (high) hazard requirements for Class B hazards, except that the 
maximum travel distance to a 80B:C extinguisher shall be permitted to be 100ft. These requirements are 
given below, from NFPA 10, Table 6.3.1.1 and NFPA 2, Section 11.2.7. 

Basic Minimum Extinguisher Rating Maximum Travel Distance to Extinguishers 

40-B 30 ft 

80-B 100 ft 

Based on this design criterion, we have selected three (3) 4A-40B:C extinguishers to service the site. 

3.1.2.1. LOCATIONS 

A 4A-40B:C fire extinguisher shall be mounted to the outer wall of the office trailer, the north end of the 
gas bottle enclosure, and inside the MHGU experiment on site. These locations are shown below. 
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3.1.3. PERSONAL PROTECTION EQUIPMENT (PPE) 

The following personal protection equipment is made available on-site and should be used as described 
in the sections below. In addition to this PPE, all personal visiting or working on the site should wear 
long pants (no shorts, skirts, or dresses) and meshless closed-toed shoes or boots. Shoes or boots with a 
meshed or light weave have the potential to soak up liquids and are less damage resistant, and 
therefore are not satisfactory for site safety. 

3.1.3.1. SAFETY GLASSES OR GOGGLES 

Safety glasses or goggles are an important piece of safety equipment to protect your eyes from flying 
debris while working with equipment. Per WSU Policy, safety glasses or googles must be used at all 
times while working on the site, which is considered a laboratory space. 

3.1.3.2. FIRE-RATED CLOTHING 

NFPA 2112 fire-rated clothing must be worn on site while hydrogen is in use. Clothing should be 
sufficient to cover both upper and lower body (such as coveralls, bib overalls with jacket, pants and 
jacket, etc.), as required by NFPA 2113. Hydrogen is considered to be in use at any time when hydrogen 
is flowing through the gas manifold, within an experiment, or if liquid hydrogen is being stored on site. 

3.1.3.3. CRYOGENIC GLOVES 

Cryogenic gloves are critical for protecting hands from cryogenic burns while handling cryogenic fluid 
transfers. Cryogenic gloves will be worn while transferring liquid hydrogen or other cryogens on this site. 
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3.1.3.4. FACE SHIELDS 

In addition to safety glasses or goggles, face shields must be worn during cryogenic fluid transfers to 
protect the face from splashes or spills of cryogenic fluids. Face shields will be worn while transferring 
liquid hydrogen or other cryogens on this site.   

3.1.3.5. FLASHLIGHTS 

Flashlights are present onsite in the event of a power outage at night. If needed, a flashlight may be 
found mounted outside the office trailer door.  

3.1.4. HYDROGEN DETECTION 

Hydrogen detection shall be installed on site in the gas bottle storage area. This hydrogen detector will 
trigger a visible and audible alarm at ¼ the Lower Flammability Limit (LFL), defined at 1% hydrogen by 
volume. At ½ the LFL (2% hydrogen by volume), this detector shall trigger automatic shutoff of the 
hydrogen source valves on the gaseous hydrogen storage bottles. 

3.1.5. HYDROGEN VENTS 

Dedicated vents for hydrogen have been included on both experiments tested at this site, as well as the 
hydrogen manifold built into the site gas storage. These hydrogen vents have been designed in 
accordance with CGA G-5.5τ2014: Hydrogen Vent Systems. As the standard states, a fire on the vent 
stack of any hydrogen system is expected and should be considered a design event rather than an 
emergency. The standard, and thus the design of all vent stacks on the site, has been designed to ensure 
that operations are safe even in the event of a vent stack fire.  

WARNING: As signage at the site indicates, never spray water on a hydrogen vent stack discharge. Cold 
(up to -423 °F) gaseous hydrogen venting from the stack can instantly freeze water on the outlet and 
potentially obstruct the discharge area. An obstructed discharge can result in a dangerous pressure build 
in the system equipment where there is no means to safely release the pressure.  

3.1.6. SITE LIGHTING 

Lighting is available on site to light the work area when working at night. Be aware that this lighting is 
tied into facility power and backup power is not provided. In the event of a power outage, flashlights are 
available to provide alternate lighting. Extreme care should be taken in dark conditions, as ground is 
uneven in places. Cables, cords, pipes, and other equipment may be on the ground and difficult to see in 
the dark. 

3.2. SAFETY EQUIPMENT TESTING AND MAINTENANCE PROGRAMS 

Regular testing and maintenance are needed to keep this site operational and up to standards. For ease 
of implementation and to promote compliance with the maintenance program, the HYPER lab has tried 
to keep maintenance on an annual or semesterly basis where feasible. This allows the lab to schedule 
regular time at the beginning of each semester to ensure maintenance is up to date and perform 
necessary inspections. In some cases, testing, inspection, and/or maintenance is required more often or 
on an as-needed basis. 

This section describes required testing, inspection, and maintenance for safety and emergency 
equipment only. Required testing, inspection, and/or maintenance of permanent equipment associated 
with the site is included in Section 2.4. 
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3.2.1. ANNUAL MAINTENANCE TASKS 

¶ Hydrogen detector calibration. The hydrogen detector must be calibrated with 1% and 2% 
hydrogen calibration bottles annually. 

3.2.2. SEMESTERLY MAINTENANCE TASKS 

¶ Check emergency flashlight batteries. Ensure the emergency flashlight mounted outside the 
office trailer door has working batteries by briefly turning on the flashlight. Ensure the flashlight 
is turned off again when done. 

¶ Calibrate hydrogen detectors. Hydrogen detectors should be recalibrated with 1% and 2% by 
volume calibrated hydrogen mixtures. 

3.2.3. MONTHLY MAINTENANCE TASKS 

¶ Fire extinguisher inspection. Fire Extinguishers shall be inspected per NFPA 10 at least once a 
month while this site is in operation. Inspection shall include a check of the following: 

o Location in the designated place 

o Visibility of the extinguisher 

o Access to the extinguisher 

o Pressure gauge reading or indicator is in the operable (green) condition. 

o Fullness determined by hefting 

3.2.4. AS-NEEDED MAINTENANCE TASKS 

¶ PPE Replacement. All PPE should be inspected every time before wear. Damaged or worn PPE 
should not be used, but rather discarded and replaced with new PPE. 

¶ Safety Documentation Update. Any changes to the site shall be coupled with a review of safety 
documentation, including this Emergency Plan. If changes to the safety documentation are 
made, updated documents shall be printed and placed in the red safety binders on site. All old 
safety documentation should be discarded immediately to prevent it from being confused for 
up-to-date information. 
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4. HAZARD IDENTIFICATION LABELING 
Hazard identification labeling and safety warnings have been provided at several locations on the site. 
Section 4.1 gives an overview of the types of labeling present on the site and how to read them. The rest 
of this chapter gives detailed information on the hazard labels placed at locations across the site. 

4.1. HOW TO READ HAZARD LABELING. 

Most safety warnings and hazard labeling are self-explanatory. Some of the standardized pictographs 
and hazard information may require explanation and are described in this section. 

4.1.1. GHS HAZARD PICTOGRAMS 

The Global Harmonized System (GHS) for safety and hazard communications is a system developed by 
the United Nations to standardize safety pictograms and information such that they may be immediately 
recognizable anywhere in the world. The following GHS pictograms may be used on site to describe 
hazards.  

Pictogram Description of 
Pictogram 

Locations Onsite Where Pictogram May Be Used 

Physical Hazards 

 

GHS02: 
Flammable 

Near hydrogen storage areas. This includes gas bottle racks in the gas 
storage enclosure and  liquid hydrogen or  gaseous hydrogen buffer 

storage in experiments on the site. 

 

GHS04: 
Compressed Gas 

Near gaseous hydrogen, helium, and/or nitrogen storage areas. This 
includes the gas storage enclosure as well as buffer storage volumes in 

experiments on site. 

More information on GHS ǇƛŎǘƻƎǊŀƳǎ Ƴŀȅ ōŜ ŦƻǳƴŘ ŀǘ ²{¦Ωǎ 9ƴǾƛǊƻƴƳŜƴǘŀƭ IŜŀƭǘƘ ϧ {ŀŦŜǘȅ ǿŜōǎƛǘŜ 
here: https://ehs.wsu.edu/ohs-chemhazardcommunication/ohs-ghspictograms/.  

4.1.2. NFPA HAZARD DIAMOND 

The NFPA Hazard Diamond is a standardized method for describing hazards present on a site, described 
in NFPA 704: Standard System for the Identification of the Hazards of Materials for Emergency Response. 
¢Ƙƛǎ ƛǎ ŀƭǎƻ Ŏƻƭƭƻǉǳƛŀƭƭȅ ƪƴƻǿƴ ŀǎ ŀ ά{ŀŦŜǘȅ {ǉǳŀǊŜέ ƻǊ άCƛǊŜ 5ƛŀƳƻƴŘΣέ ŀƴŘ ƛǎ ŘŜǎƛƎƴŜŘ ǘƻ ǉǳƛŎƪƭȅ ƎƛǾŜ 
emergency personnel an indication of the risks posed by hazardous materials on the site. 

https://ehs.wsu.edu/ohs-chemhazardcommunication/ohs-ghspictograms/


HYPER EMERGENCY PLAN 
Hydrogen Research Station 

 Page 14 of 89 

 

As can be seen in the diagram above, the left blue square represents a health hazard, the upper red 
square represents a fire hazard, and the right yellow square represents a reactivity hazard. The hazard 
rating goes from low to high as numbers go from 0 to 4. A 0 in any square represents no hazard of that 
type, while a 4 is very dangerous. In the bottom white square, symbols represent specific information 
that may be important to first responders, such as the presence of oxidizers, strong acids or bases, 
corrosive materials, water reactive materials, or radioactive materials. 

4.2. MAIN GATE INFORMATION 

The several signs are posted on the main rolling gate at the entrance to the site, warning about 
authorized personnel requirements, the NFPA Hazard Diamond rating for the site, and the danger of 
liquified hydrogen on site. For detailed description of how to read the NFPA Hazard Diamond, see 
section 4.1.2. These signs indicate the following requirements: 

¶ Only authorized personnel may be present on site. 

¶ No smoking allowed on site. 

¶ No open flames of any kind on site. 
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4.3. GAS BOTTLE STORAGE IDENTIFICATION 

The several signs are posted on the main rolling gate at the entrance to the site, warning about 
authorized personnel requirements, and the NFPA Hazard Diamond rating for the site. For detailed 
description of how to read the NFPA Hazard Diamond, see section 4.1.2. These signs indicate the 
following requirements: 

¶ Only authorized personnel may be present on site. 

 

4.4. HYDROGEN VENT STACK INFORMATION 

Hydrogen Vent Stacks are labeled with the sign below, reminding emergency response personnel that 
water should never be sprayed at or down the vent stack when responding to a fire incident. 

WARNING: As signage indicates, never spray water on a hydrogen vent stack discharge. Cold (up to -423 
°F) gaseous hydrogen venting from the stack can instantly freeze water on the outlet and potentially 
obstruct the discharge area. Even in cases where cold hydrogen is not present, water can fill the vent 
stack and cause an obstruction. An obstructed discharge can result in a dangerous pressure build in the 
system equipment where there is no means to safely release the pressure.  
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5. SITE COMMUNICATIONS PLAN 

5.1. PERSONNEL TRAINING 

Personnel must undergo certain trainings before being allowed on site, allowed to perform work on site, 
or allowed to operate an experiment on site. These requirements are listed in the sections below, and 
shall be reviewed prior to leaving for the site to ensure all required trainings have been met. Changes to 
equipment being used, operations being performed, or hazardous materials located on site may change 
the training requirements. [NFPA 2:4.11.2.7] 

5.1.1. BEFORE VISITING THE SITE 

HYPER Lab personnel who need to visit the site must go through the HYPER Lab on boarding process and 
complete all general HYPER Lab trainings, including those required under the terms of their WSU 
employment. Specific trainings required to visit this site include: 

¶ Hazard Communications Training. [NFPA 2:4.11.1.2] Training shall be provided to enable 
personnel to recognize and identify hazards, including where compressed or liquified gasses are 
stored, dispensed, handled, or used on site. Personnel shall also be trained where they can find 
hazard safety information and how to understand such information and signage. 

¶ Emergency Plan. [NFPA 2:4.11.1.3] This document shall be provided to personnel, and they shall 
understand its contents, as well as the emergency procedures and Evacuation Plan described in 
this document.  

Guests visiting the site must be accompanied by trained HYPER Lab personnel, and at minimum shall 
have potential risks and dangers associated with the site explained to them. Guests should be informed 
of evacuation procedure and instructed to evacuate the site in the event of an emergency.  

5.1.2. BEFORE WORKING ON THE SITE 

Personnel working on this site must complete the requirements above. In addition, they shall complete 
additional trainings necessary to complete the work they are intended to do on the site. This includes: 

¶ Physical and Health Hazard Properties. [NFPA 2:4.11.2.2] Personnel shall be trained in the 
nature of the materials they are using, including possible physical or health hazards and the 
symptoms of acute or chronic exposure as provided by the SDS. This shall include hydrogen and 
compressed gas bottle safety trainings if either is to be present on site during the course of 
work. 

¶ Dispensing, Using and Processing. [NFPA 2:4.11.2.3] Personnel shall be trained in the specific 
safeguards applicable to the dispensing, processing, or use of any materials or equipment they 
will need to employ through the course of their work on site. 

¶ Actions in an Emergency. [NFPA 2:4.11.2.6] Personnel shall be trained in the necessary actions 
to take in the event of an emergency, including the operation and activation of emergency 
controls prior to evacuation per the Evacuation Plan. 
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5.1.3. BEFORE OPERATING AN EXPERIMENT ON THIS SITE 

Personnel operating an experiment on this site must complete all requirements above. In addition, they 
shall complete additional training necessary to work with the hazardous materials necessary to operate 
the experiment. 

¶ Storage. [NFPA 2:4.11.2.4] Personnel shall be trained in the storage arrangements and site-
specific limitations on storage of hydrogen and other hazardous materials on site. 

¶ Transport (Handling). [NFPA 2:4.11.2.5] Personnel shall be trained in how to safely and properly 
transport materials required for operating the experiment. This includes safe compressed gas 
bottle transport, handling, and use.  

¶ Safety Plan. Personnel shall have access to, and full understanding of the Safety Plan developed 
for the experiment. Personnel shall understand all operating and emergency procedures in the 
Safety Plan. The Safety Plan must be up to date and with a current approval for use prior to 
operation. 

5.2. PROJECT LIAISONS 

The following sections list contact information for personnel trained to help emergency personnel or an 
AHJ to better understand this site and procedures to follow in the event of an emergency. 

5.2.1. EMERGENCY RESPONSE LIAISON(S) 

Emergency Response Liaisons are persons trained and knowledgeable in the layout, hazards, safety 
equipment, emergency procedures, and operation of this site. These personnel are expected to be 
capable of communicating hazards and emergency procedures associated with this site to emergency 
personnel in the event of an emergency at the site. 

Emergency Response Liaisons are expected to be capable of the following: [NFPA 2:4.11.3.2] 

¶ Aid emergency responders in pre-planning responses to emergencies at this site. 

¶ Identify locations where hazardous materials, including GH2 and LH2, are located. 

¶ Have access to this document, including all relevant SDSs. 

¶ Be knowledgeable in the information contained in this document, including all site emergency 
response procedures. 

Emergency Response Liaisons for this site are: 

Dr. Jacob Leachman  
Email: jacob.leachman@wsu.edu 
Cell Number: (208) 816-0288 
Office Number: (509) 335-7711 
 
Dr. Ian Richardson 
Email: irichardson@wsu.edu 
Cell Number: (360) 509-8438 
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5.2.2. EXPERIMENTAL LIAISON(S) 

Experimental Liaisons are persons trained and knowledgeable in the hazards, emergency procedures, 
and operation of an experiment or experiment(s) located at this site. These personnel are expected to 
be capable of communicating hazards and emergency procedures associated with the experiment they 
are operating at this site to emergency personnel in the event of an emergency at the site. 

Experimental Liaisons are: 

Dr. Ian Richardson  
Email: irichardson@wsu.edu 
Cell Number: (360) 509-8438 
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6. EMERGENCY PROCEDURES 
This section details the expected emergency response in the event one of the following incidents occurs. 
In the event of an emergency, always follow the evacuation plan to evacuate non-essential personnel if 
it is safe to do so. Personnel essential to the safe performance of emergency procedures should follow 
the relevant emergency procedures if it is safe to do so. Following completion of emergency procedures, 
these personnel should evacuate to a safe distance and await emergency responders. 

These emergency procedures shall be printed and included in a red safety notebook mounted to the 
inside of the door  

6.1. EVACUATION PLAN 

In the event evacuation is required by the procedures in this section, in the emergency procedures for 
the experiment being operated on site, or due to unsafe conditions on site the evacuation plan 
diagramed below should be followed. People should proceed in an orderly and cautious manner to exit 
through the rolling gate. If unsafe conditions are present between you and the site, shelter in place 
behind the steel storage container at the south end of the site until conditions improve. 
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6.2. FIRE 

6.2.1. GENERAL FIRE INFORMATION 

Hydrogen has a high flammability range and low energy of ignition. As a result, fires are common and 
expected in the event of hydrogen release or venting. A fire on the vent stack of any of the hydrogen 
systems should be considered a design event and not an emergency.  

The best way to stop an unintended hydrogen fire is to remove the fuel source by shutting of the 
hydrogen flow at the source valve. Attempts to extinguish a fire before the hydrogen source is shut off 
or depleted is likely to cause reignition events and may create a detonation on reignition rather than 
deflagration. Cooling water may be used around the fire on the bulk tank and other equipment but 
should not be used to extinguish the fire or aimed at the vent stack.   

WARNING: As signage at the site indicates, never spray water on a hydrogen vent stack discharge. Cold 
(up to -423 °F) gaseous hydrogen venting from the stack can instantly freeze water on the outlet and 
potentially obstruct the discharge area. An obstructed discharge can result in a dangerous pressure build 
in the system equipment where there is no means to safely release the pressure.  

6.2.2. NON-HYDROGEN FIRE 

In the event a fire occurs onsite or near the site, try to keep the fire away from areas containing 
hydrogen. In the event of danger, follow Error! Reference source not found. Error! Reference source 
not found. to get to a safe distance and wait for emergency response. 

¶ Three fire extinguishers are available on site. Use these to try to put out a fire before it can near 
hydrogen. 

¶ In the event of a fire, stop operation or venting of hydrogen equipment. Hydrogen generation 
and hydrogen SOURCE VALVEs should be shut off if possible until the fire is dealt with.  

6.2.3. HYDROGEN FIRE 

In the event a hydrogen fire occurs in the onsite equipment, follow the emergency fire procedures 
specified in the Safety Plan of the associated equipment. In the event of danger, follow Error! Reference 
source not found. Error! Reference source not found. to get to a safe distance and wait for emergency 
response.  

¶ If it is safe and possible to do so, shut off the SOURCE VALVE and any hydrogen generation 
onsite in order to starve the fire of fuel. 

¶ Be aware that hydrogen flame can be invisible, especially in bright daylight. Hydrogen also has 
little radiant heat, meaning you can get very close to a flame without realizing. Treat all 
hydrogen handling equipment as potentially dangerous in the event of a fire. 

6.3. HYDROGEN LEAK IN ONSITE EQUIPMENT 

In the event a hydrogen leak is detected, follow the procedures specified in the Safety Plan of the 
associated equipment. In the event of danger, follow Error! Reference source not found. Error! 
Reference source not found. to get to a safe distance and wait for emergency response. A leak is likely 
to be detected by the hydrogen detector on site. Site procedure for responding to hydrogen detected by 
this detector is as follows: 
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¶ 1-2% Hydrogen by volume: Detector will initiate an alarm to indicate the presence of hydrogen. 
Personnel should be aware of this and monitor the situation. If venting, or otherwise releasing 
hydrogen intentionally, the intentional hydrogen release should cease until the detector has 
verified hydrogen concentration has fallen below 1% by volume. Care should be taken if the 
hydrogen release is restarted to avoid tripping the alarm again. 

¶ 2-4% hydrogen by volume. Detector will continue the alarm and will activate an automated 
shutoff of the hydrogen source valves in the onsite hydrogen storage. Any other hydrogen 
source or generation should be shut off. Personnel should prepare for evacuation of the site if 
the situation does not improve. 

¶ 4+% hydrogen by volume. A hydrogen fire is now a likely event and the site shall be evacuated.  

6.4. WEATHER EVENTS 

6.4.1. LIGHTNING 

In the event of a nearby lightning storm, the equipment should not be operated. If a run is currently in 
progress, all additional work should be postponed until the storm abates. Electrical storms could hit the 
vent stacks on site, causing the potential for dangerous conditions. Any hydrogen leak is at an increased 
risk of igniting in these conditions. 

6.4.2. TEMPERATURE EXTREMES 

Work should not be performed in extreme weather with the potential to cause harm to personnel. The 
temperature limits for work on this site are below. 

6.4.2.1. HIGH TEMPERATURES 

Work shall not be performed on site in temperatures exceeding 100°F. When work is being performed 
on this site at high temperatures below this limit, water and electrolytes shall be made available to 
ensure personnel stay hydrated. Proper care should be taken to avoid sunburn, heat exhaustion, and 
other dangerous conditions that can occur when working in hot environments. 

6.4.2.2. LOW TEMPERATURES 

Work shall not be performed on site in temperatures below 15°F. When work is being performed on this 
site at low temperatures above this limit, proper winter clothing should be worn. Personnel should 
consider that this site is relatively unsheltered and exposed to wind, conditions can seem colder than 
other parts of campus. 
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7. SAFETY DATA SHEETS 
The safety data sheets for hazardous materials used at this site are listed in Appendix B. SDS may be 
found for the following materials: 

¶ Gaseous Helium 

¶ Gaseous Hydrogen 

¶ Liquid Hydrogen 

¶ Methanol 

¶ Acetone 

¶ 409® 

¶ Windex® 

A complete list of all the SDS for the entire HYPER lab may be found in TFRB 108B, above the chemical 
cabinet. SDSs are also stored in the files for the Safety Channel on Microsoft Teams. 
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8. CHANGELOG 

8.1. 2020-01-14 ɀ DOCUMENT ADAPTATION 

This document has been adapted from the December 12th, 2019 revision of the MHGU Safety Plan by 
The Protium Company under WSU Contract 28512. The formatting of the document was kept from the 
MHGU Safety Plan, however the contents have been updated to meet the guidelines in NFPA 2: 
Hydrogen Technologies Code, 2020 Edition section 4.6.  

8.2. 2020 -02-27  ɀ NAME CHANGE, FINALIZATION 

This document has changed name from the We-CRYO Outdoor Test Center to the HYPER Hydrogen 
Research Station, and the corresponding document number has changed to HYPER-EP-HRS-001. This is 
to ǊŜǇǊŜǎŜƴǘ ǘƘŜ ǎƛǘŜ ƳƻǊŜ ǳƴƛŦƻǊƳƭȅ ŀŎǊƻǎǎ ŀƭƭ ƻŦ I¸t9wΩǎ ŘƻŎǳƳŜƴǘŀǘƛƻƴΦ !ŘŘƛǘƛƻƴŀƭƭȅΣ ƛǘŜƳǎ ŦǊƻƳ Ŧƛƴŀƭ 
review with Dr. Jake Leachman and arising from site/MHGU HAZOP process were tweaked and added 
across the document to finalize the initial revision of this document. SDS documents were moved to 
Appendix B, while the list of SDS made available was kept in chapter 7. 
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APPENDIX A: REFERENCE CITATIONS 

A.1 STANDARDS USED 
The following standards have been used in creating this document and the emergency procedures 
developed for this site. Shortened abbreviations for the reference of each standard are given in square 
brackets before each standard in the list.  

¶ [CGA G-5.5] CGA G-5.5τ2014: Hydrogen Vent Systems 

¶ [CGA S-1.1] CGA S-1.1τ2019: Pressure Relief Device StandardsτPart 1τCylinders for 
Compressed Gases 

¶ [CGA S-1.2] CGA S-1.2τ2019: Pressure Relief Device Standards τPart 2τPortable Containers 
for Compressed Gasses 

¶ [CGA S-1.3] CGA S-1.3τ2008: Pressure Relief Device StandardsτPart 3τStationary Storage 
Containers for Compressed Gasses 

¶ [NFPA 2] NFPA 2: Hydrogen Technologies Code, 2020 Edition 

¶ [NFPA 10] NFPA 10: Standard for Portable Fire Extinguishers, 2018 Edition 

¶ [NFPA 55] NFPA 55: Compressed Gases and Cryogenic Fluids Code, 2020 Edition 

¶ [NFPA 704] NFPA 704: Standard System for the Identification of the Hazards of Materials for 
Emergency Response, 2017 Edition 

¶ [NFPA 2112] NFPA 2112: Standard on Flame-Resistant Clothing for Protection of Industrial 
Personnel Against Short-Duration Thermal Exposures from Fire, 2018 Edition 

¶ [NFPA 2113] NFPA 2113: Standard on Selection, Care, Use, and Maintenance of Flame-Resistant 
Garments for Protection of Industrial Personnel Against Short-Duration Thermal Exposures from 
Fire, 2020 Edition 
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APPENDIX B: SAFETY DATA SHEETS (SDSS) 

B.1 HELIUM SDS 

 

Advanced Specialty Gases page 1 of 4 
Generated by the SDS Manager from AsteRisk, LLC. All Rights Reserved Generated: 11/18/2015 18:50:54 
 

 

Safety Data Sheet 
Helium 
 
 

www.advancedspecialtygases.com 

Section 1: Product and Company Identification 

Advanced Specialty Gases 
135 Catron Dr. Reno, NV 89512  
775-356-5500 
 
 
 

Product Code: Helium 

Section 2: Hazards Identification 

 

Warning  

Hazard Classification: 
Gases Under Pressure 
 

Hazard Statements: 
Contains gas under pressure; may explode if heated 
 

Precautionary Statements 
 
 
Storage: 
Protect from sunlight.  
Store in well-ventilated place. 
 
 
 
 

Section 3: Composition/Information on Ingredients 

 
 
 
 

 
 
 

Chemical Substance Chemical Family Trade Names 

CAS # 

7440-59-7 
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