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DISCLAIMER  

Doosan Fuel Cell America reserves the right to change or modify, without notice, the design or 

equipment specifications of the PureCell® system Model 400 without obligation with respect to 

equipment either previously sold or to be sold. This guide is provided by Doosan Fuel Cell America, and 

no liability will accrue to Doosan Fuel Cell America based on the information or specifications included 

herein. No warranties or representations are made by this guide and no warranties or representations 

shall apply to the equipment except as stated in Doosan Fuel Cell America’s standard terms and 

conditions of sale applicable at the time of purchase, a copy of which will be provided upon request. The 

Model 400 is designed to provide safe and reliable service when operated within design specifications, 

according to all applicable instructions, and with the appropriate operating materials. When operating 

this equipment, use good judgment and follow safety precautions to avoid damage to equipment and 

property or injury to personnel. Be sure to understand and follow the procedures and safety precautions 

contained in all applicable instructions, Owner’s Manual, operating materials, and those listed in this 

guide. All information in this document is as of August 21, 2018February 28, 2019. 

 

Policy 

The following plan has been developed to minimize the severity of damage to human health, the environment, 

and property in the event of an unexpected failure.   

Scope 

This Emergency Response Guide shall be integrated into the site Fire Prevention and Emergency Response Plan. 

Information contained in this document shall be customized to meet local requirements and shall be shared with 

local responders as necessary. This guide is only a template and in no way assumes or transfers liability or 

ownership. Doosan Fuel Cell America should be contacted if clarification is needed. 
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Emergency Contacts and Numbers  

Local Emergency Number  911 

Doosan Fuel Cell America Control Center  (860) 727-2847 

Clean Harbors Emergency Cleanup Response (800) 645-8265 

Fire Department – Non-emergency number  
Stratford Fire Department  

(203) 385-4070 [Phone n 

Hospital – Non-emergency number  

 Bridgeport Hospital Milford Campus  

300 Seaside Avenue 

Milford, CT 06460 

203-876-4000Hartford Healthcare Medical Group 

 1 Buckland Road, Suite 7 South Windsor CT 

 860-698-4301 

Electric Utility Name: United Illuminating 

CompanyEversource Energy 

203-929-1730  

888-783-6617 

Gas Utility Name: Connecticut Natural Gas/Southern 

Connecticut GasEversource 

888-688-7267 

*Gas Leaks Only: 877- 944-5323  

203-499-3417 

*Gas Leaks Only: 800-513-8898 

Local Oil & Chemical Spill Response Division 800-645-8265800-645-8265 

Connecticut Oil & Chemical Spill Response Division  860-424-3338 

EPA - Environmental Protection Agency [LOCAL 

REGION] 
(800) 424-8802 Environmental Emergency 

Formatted Table

Formatted Table
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OSHA - Occupational Safety and Health Admin. 

Emergency Number 
(800) 321-6742 National Emergency Number 

Poison Control Center (800) 222-1222 National Emergency Number 
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Emergency 

Stop Button 

480 V Grid 

Disconnect 

480 V Grid 

Disconnect 

Fuel Cell Hazard Overview 

Front Back 

 
 

  

Rear View Front View 
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Rear View Panel Primary Hazard Front View Panel Primary Hazard 

1 (Computer 
Terminal) 

Electrical = 120 VAC 12 (Reformer) Electrical = 480 VAC  
Chemical = Air sensitive catalyst / combustibles 
Thermal = 600°F Reformer 
Pressure = 150 psi steam 

   13 (Reformer) Electrical = 480 VAC  
Chemical = Air sensitive catalyst / combustibles 
Thermal = 600°F Reformer 
Pressure = 150 psi steam 

2 (Swing Door) Electrical = 480 VAC 14 (Reformer) Electrical = 480 VAC  
Chemical = Air sensitive catalyst / combustibles 
Thermal = 600°F Reformer 
Pressure = 150 psi steam 

3 (Mechanical 
Entry) 

Electrical = 480 VAC 
Chemical = Propylene Glycol  
Thermal = 350°F Steam 
Pressure = 150 psi Steam  

15 (DC Cell Stack) Electrical = 300 VDC 
Chemical = Solid phosphoric acid / combustibles  

4 (Mechanical 
Entry) 

Chemical = Propylene Glycol  
Thermal = 350°F Steam 
Pressure = 150 psi Steam  

16 (DC Cell Stack) Electrical = 300 VDC 
Chemical = Solid phosphoric acid / combustibles 

5 (TMS) Electrical = 480 VAC 
Chemical = Propylene Glycol / Deionized Water / 
Resin   
Thermal = 350oF Steam 
Pressure = 150 psi Steam  

17 (DC Cell Stack) Electrical = 300 VDC 
Chemical = Solid phosphoric acid / combustibles 

6 (ILS) Electrical = 480 VAC  
Chemical = Air sensitive catalyst / combustibles 
Thermal = 600°F Reformer 
Pressure = 150 psi steam  

18 (DC Cell Stack) Electrical = 300 VDC 
Chemical = Solid phosphoric acid / combustibles 

7 (Fuel 
Processing Area) 

Electrical = 480 VAC  
Chemical = Air sensitive catalyst / combustibles 
Thermal = 600°F Reformer 
Pressure = 150 psi steam 

19 Not accessible  

8 (Fuel 
Processing Area) 

Electrical = 480 VAC  
Chemical = Air sensitive catalyst / combustibles 
Thermal = 600°F Reformer 
Pressure = 150 psi steam 

20 (Grid Connect 
Disconnect) 

Electrical = 480 VAC  

9 (Gas/Nitrogen 
Inlet) 

Chemical = combustibles  21 (Blower 110) Electrical = 300 VDC 
Mechanical = Blower  

10 (Reformer) Electrical = 480 VAC  
Chemical = Air sensitive catalyst / combustibles 
Thermal = 600°F Reformer 
Pressure = 150 psi steam 

22  Electrical = 1400 VDC / 480 VAC 

11 (Reformer) Electrical = 480 VAC  
Chemical = Air sensitive catalyst / combustibles 
Thermal = 600°F Reformer 
Pressure = 150 psi steam 

ALL Roof Panels Multiple Hazards  
DO NOT WALK ON ROOF!  
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Conditional Assessment 

  

Normal Condition Potential Abnormal Condition Response 

Fuel Cell 

 

White steam exiting power plant at 

exhaust chimney, above panel #6 (It 

can be a large amount of white 

steam depending on ambient 

conditions)  

Dark colored smoke exiting chimney or 

any other part of enclosure  

1. Establish safe perimeter  

2. Contact Doosan Fuel Cell America 

Control Center (860) 727-2847 

Observable fire or heavy smoke at any 

point on fuel cell 

1. Press Fuel Cell ‘Stop Button’ – Only if 

safely accessible!  

2. Dial 911 or Local Emergency 

Response Number 

3. Establish safe perimeter  

4. Contact Doosan Fuel Cell America 

Control Center (860) 727-2847 

Fuel Cell 

 

Moderate humming, clicking and fan 

sounds 

Grinding or loud intermittent noises 1. Contact Doosan Fuel Cell America 

Control Center (860) 727-2847 

Observable fire or heavy smoke at any 

point on fuel cell 

1. Press Fuel Cell ‘Stop Button’ – Only if 

safely accessible!  

2. Dial 911 or Local Emergency 

Response Number 

3. Establish safe perimeter  

4. Contact Doosan Fuel Cell America 

Control Center (860) 727-2847 

Cooling Module 

 

Fan humming  

Smoke or fire coming from module 1. Press Fuel Cell ‘Stop Button’ – Only if 

safely accessible!  

2. Dial 911 or Local Emergency 

Response Number 

3. Establish safe perimeter 

4. Contact Doosan Fuel Cell America 

Control Center (860) 727-2847 
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Grinding or loud noise coming from fans 1. Contact Doosan Fuel Cell America 

Control Center (860) 727-2847 

Cooling Module 

 

No leaking from cooling loop piping 

or coils   

Small leak dripping from joint, valve or 

connection  

1. Contact Doosan Fuel Cell America 

Control Center (860) 727-2847 

Medium to large leak 1. Follow local spill response protocol 

or contact Clean Harbors Emergency 

Cleanup Response (800) 645-8265 

2. Contact Doosan Fuel Cell America 

Control Center (860) 727-2847 

Mechanical Hi/Lo Grade Piping 

 

Small amounts of condensate 

dripping from piping  

 

Small leak dripping from joint, valve or 

connection  

1. Contact Doosan Fuel Cell America 

Control Center (860) 727-2847 

Medium to large leak 1. Follow local spill response protocol 

or contact Clean Harbors 

Emergency Cleanup Response 

(800) 645-8265 

2. Contact Doosan Fuel Cell America 

Control Center (860) 727-2847 

Disconnects/Other Equipment 

 

No leaks or smoke  

Smoke or fire coming from equipment  1. Dial 911 or Local Emergency 

Response Number 

2. Establish safe perimeter 

3. Contact Doosan Fuel Cell America 

Control Center (860) 727-2847 

Compressed Gas Manifold (N2/H2) 

 

No leaks, May hear intermittent gas 

flow during purges  

Leaks – may be able to hear hissing sound.   1. If Indoors – Evacuate Immediately! 

Dial 911 or Local Emergency 

Response Number 

2. Establish safe perimeter 

3. Contact Doosan Fuel Cell America 

Control Center (860) 727-2847 
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Fuel Cell Related Safety Data Sheets (SDS)   

1 Propylene Glycol – DowFrost® 

2 Phosphoric Acid – Solid  

3 Reformer/ILS Catalysts  

4 Anion/Cation Resin  

5 Nitrogen / Hydrogen Compressed Gas Mixture (non-flammable)  

Inspections 

Inspection Type Equipment Requirements Frequency Required 

General Maintenance Laptop, Service Vehicle Monthly 

General Housekeeping N/A Daily 

Waste and Chemical Storage* N/A Weekly 

Internal Combustible Gas Monitor AT-160 Calibration Kit Annual 

Fire Prevention N/A Monthly 

*When applicable 

General Houskeeping: Combustible materials should not be stored near power plant. Keep combustible 

materials at least five feet away from power plant.  

Fuel Cell operation is monitored and controlled remotely 24 hours a day 7 days a week by the Doosan Fuel Cell 

America Control Center.  Upset or abnormal occurrences outside of normal operating parameters are 

immediately identified and service technicians are dispatched within 24 hours to respond when required. 

Emergency Procedures 

Alarms There are no audible or visual alarms on Fuel Cell. 
Alarm conditions are relayed immediately to the 
Doosan Fuel Cell America Control Center. The Doosan 
Fuel Cell America Control Center will then contact the 
appropriate site personnel on the site’s emergency 
contact list. 

Emergency Shut Down Onsite Actuate Fuel Cell Stop Button 

Emergency Area Egress  - Gas Odor Evacuate 330 Feet in all directions 

Emergency Area Egress  - Fire Evacuate employees and visitors no directly involved 
in fire-fighting activities 330 Feet in all directions – 
CV000 automatic natural gas supply shut off 
Notify fire response personnel. 
Coordinate with security forces or other designated 
personnel to admit pulic fire department and control 
traffic and personnel. 
There are no restrictions for type of fire suppression 
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equipment. 
CV000 automatic natural gas supply shut off will 
engage through tripping of power plant thermal fuses 
or by depressing the Fast Stop button. No further 
power plant interaction is required. 
If necessary, a Fire Report should be filed, 
investigation conducted and corrective actions 
identified. 

Emergency Egress - General Fuel cell is unmanned remotely monitored and 
controlled. No Doosan Fuel Cell America employees 
attending unit unless service or maintenance is 
required. 

 

 

Signage and labeling 

 

 

 

General: 

Safety Hazard Analysis 

The PureCell® Model 400 fuel cell system has been designed to meet strict ANSI/CSA safety standards to protect against 

risks from electrical, mechanical, chemical, and combustion safety hazards. The following items are a few of the safety 

measures incorporated into the design. 

Fire Detection and Protection: 
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The power plant design incorporates a combustible gas sensor as well as thermal fuses located throughout the power 

module cabinet to detect fire. The detection of a potential flammable gas mixture, a fire, or the failure of this detection 

circuit will result in a power plant shutdown and a subsequent inert gas (nitrogen) purge of the fuel cell stack and fuel 

processing system. This event will also result in an alarm callout notification to Doosan Fuel Cell America service personnel. 

The power plant is designed with an integral emergency-stop button on the outside of the enclosure to enable immediate 

shutdown in the event of an emergency. There is also a gas shut-off valve and electrical disconnect switch easily accessible 

to emergency personnel. There are no restrictions for type of fire suppression equipment. 

Gas Leak: 

Augmenting the internal combustible gas sensor, the power plant also monitors the flow rate of natural gas. If the gas flow 

rate exceeds the equivalent power production of the power plant then a shutdown will result. The largest possible 

accumulation from a leak prior to shutdown is below combustible limits. Fuel valves inside the power plant are “fail safe” 

and will return to their normally closed position upon loss of power. The power plant is designed to have a physical barrier 

that separates the equipment handling combustible gases (fuel compartment) from electrical or potential spark-creating 

equipment (motor compartment). The fuel compartment is kept at a negative pressure to contain and remove any potential 

gas leaks, whereas the motor compartment is pressurized by a fan source to prevent combustible gases from entering. 

 

 

Hydrogen: 

Hydrogen is lighter than air and thus does not pool like other fuels and will readily dissipate with proper ventilation making 

it less likely to ignite. Although hydrogen has low self-ignition characteristics, the fuel in the power plant is not pure 

hydrogen. Also, the power plant is not producing or storing hydrogen, it consumes hydrogen-rich gas equal to what it 

requires to produce power. The fuel cell stack is wrapped in a fire retardant blanket. There are no materials inside the unit 

that would sustain a flame. There is no large volume of gas or any ignition that occurs within the cell stack. 

Phosphoric Acid: 

Phosphoric acid is integral part of the fuel cell system, acting as the electrolyte within the fuel cell stack. Phosphoric acid is a 

surprisingly common substance that is contained in common cola drinks. A leak of phosphoric acid is not possible because 

phosphoric acid is not in liquid form once applied in the equipment. There is no reservoir of liquid. Phosphoric acid is 

contained in the porous structure of the fuel cell stack material by capillary action, similar to how ink is absorbed into a 

blotter.  

Fluid Leaks: 

All pressurized water vessels are designed to ASME boiler codes and inspected annually. All piping, welds, etc. meet 

pressurized piping standards. There are three fluid sources inside the fuel cell power module: 

1) Water produced through the electrochemical process is “pure” water and is reclaimed and reused by the process. 

2) Fluid used in the external cooling module, which is water mixed with a polypropylene glycol and a rust inhibitor to 

prevent rust and freezing in colder climates. 

3) Fluid used in the heat recovery loops, this is the same glycol solution used in the external cooling module. 
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If a leak is observed around the fuel cell power module or absorption use a gray or blue absorbent mat, pad, or boom to 

contain the leak and prevent it from entering any drains.  Contact Doosan Fuel Cell America, Inc Control Center for further 

assistance in identifying the leak source.  

Transformers:   
NEMA 3R, OIL FILLED, LESS FLAMMABLE OIL, 13.8 KV DELTA PRIMARY, 480-277V GROUNDED WYE SECONDARY, UL LISTED  
total oil capacity 950 gallons.  
 
Methods and material for containment and clean up.  

1. Large spills: Dike area to contain spill. Knock down and dilute vapors with water fog or spray. Collect with 
vacuum equipment or inert materials. Approach release upwind. 

2. Small spills: Absorb with non-combustible liquid-binding material (sand, diatomaceous earth (clay), acid 
binders, universal binders). Remove with shovel. Collect in suitable and properly labeled containers. Wash 
surfaces with aqueous cleaner and hot water. Used rags or other cleaning materials should be soaked 
with water and placed in a sealed container to prevent spontaneous combustion. Dispose of 
contents/container in accordance with local regulations.   

 

Hazardous Waste: 

The fuel cell does not produce any hazardous waste. Standard Material Safety Data Sheets (MSDS) are available upon 

request. 
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APPENDIX A — FUEL CELL AND ANCILLARY EQUIPMENT DAILY CHECKLIST 
 

 

Month:    1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

General Housekeeping 

1.Safe access is provided to/from fuel cell location 

(snow and ice removed - 48" parameter around fuel 

cell and 48" wide cleared access, lighted access, 

etc.) 

                               

2. No construction or other hazards/risks exist                                

3. Access gate is locked/secured (site specific)                                

4. No combustible material within 60” of PPLT                                

Fuel Cell 

1. Doors are closed and appear secured                                

2. Fuel cell appears to be operating as normal                                

a. No leaks                                

b. No smoke or burning smell (if the fuel cell is 

running, steam will come out of chimney - this is 

normal) 

                               

4. No strong natural gas (mercaptan) smell is 

observed 

                               

5. No leaks or discharges are coming from mechan- 

ical piping to/from fuel cell 

                               

 

This checklist has been developed as a guide. It is not intended to provide a comprehensive list of all possible hazards or risks. At no time are you 

authorized to open or manipulate any equipment, including but not limited to the fuel cell, cooling module, or liquid chiller. 

 
If you observe an EMERGENCY, use your local emergency notification protocol and then notify Doosan Control Center at 

(860) 727-2847. 

 
For NON-EMERGENCY events, contact Doosan Control Center at (860) 727-2847. 



 

COPYRIGHTED WORK © DOOSAN FUEL CELL AMERICA. THIS DOCUMENT CONTAINS THE PROPERTY OF DOOSAN FUEL CELL AMERICA. YOU MAY NOT POSSESS, USE, COPY OR DISCLOSE THIS DOCUMENT OR 

ANY INFORMATION IN IT FOR ANY PURPOSE, INCLUDING WITHOUT LIMITATION TO DESIGN, MANUFACTURE, OR REPAIR PARTS, WITHOUT EXPRESS WRITTEN PERMISSION. NEITHER RECEIPT FROM ANY 

SOURCE, NOR POSSESSION OF THIS DOCUMENT, CONSTITUTES SUCH PERMISSION. POSSESSION, USE, COPYING OR DISCLOSURE BY ANYONE WITHOUT EXPRESS WRITTEN PERMISSION OF DOOSAN FUEL CELL 

AMERICA CORPORATION IS NOT AUTHORIZED AND MAY RESULT IN CIVIL LIABILITY. 

APPENDIX 1 – SAFETY DATA SHEETS 
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