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Hd fcv storage system

• Heavy Duty (HD) Fuel Cell Vehicles, such as A semi truck, tow payloads 
OF UP TO 40 Metric Tons (GVW) over long distanceS

• In order to ACHIEVE 1000+ km with such a heavy load, larger amounts 
of system storage are needed

• HD Maintenance garages/storage FACILTIES are larger than light duty 
(50m3)
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Hd fcv storage system

• Nikola Motor would suggest up to 80kg for this vehicle class for the 
GTR 13 to account for future developments for hd fcvs

• At 70MPa, density is 40g/l

• Therefore, the hydrogen storage volume for the HD vehicle class 
would be up to 2,000 liters 
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Issue with gtr #13 permeation rate & HD FCV

• Nikola motor agrees with the LD upper limit of permeation at An upper 
limit per storage system of 46 mL/h/L developed from EU NoE HySafe

• But this permeation rate assumes a system volume capacity of 330l in 
a 50m3 GARAGE

• The permeation rate is based on calculations where in a hot garage 
(55°C) and at 0.03 air exchanges per hour, 150ml/min yields a 1%
hydrogen concentration in a 30.4m3 garage
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Suggestion for hd draft related to permeation

• Semi Trucks are much larger and require garages larger than 50m3

• See example of small truck semi garage which has a volume of 228m3
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Suggestion for HD DRAFT related to permeation
• Extrapolating to an expected HD garage of 228m3 would yield the 

following calculation:
- Allowable leakage rate in a 228m3 garage will be 150 * 228 / 30.4 = 1,125 ml/min

- Assume 80 kg (2,000L), AND CALCULATE THE PERMEATION RATE, pr ASSUMING A MAXIMUM 
ALLOWABLE LEAKAGE RATE OF 1,125 ML/MIN (pr * 2,000 / 60 = 1,125) WHICH IS pr = 33.75 ML/H/L

• same logic as LD, the HD FUEL SYSTEM PERMEATION RATE is 33.75 ML/H/L.

• request gtr#13, TF-1 to do a re-evaluation of assumptions and 
calculations (LD 46 mL/h/L vs. HD 33.75 mL/h/L)
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Questions/comments ?



Backup: GTR #13 Background text
Page 26 (iv.) For ease of compliance testing, however, the discharge requirement has been specified in 
terms of storage system permeation instead of vehicle-level (iii) permeation as a means of compliance is 
consistent with the proposals developed by the EU NoE HySafe. In this case, the permeation limit 
measured at 55 °C and 115 per cent NWP is 46 mL/h/L-water-capacity of the storage system. If the total 
water capacity of the vehicle storage system is less greater than 330 L and the garage size is no smaller 
than 50 m3, then the 46 m L/h/L-water-capacity requirement results in a steady-state hydrogen 
concentration of no more than 1 per cent. (An upper limit per storage system of 46 mL/h/L (per container 
volume capacity) x 330L (system volume capacity) / 60min/hr = 253 mL/min per storage system, which 
comparable to that derived from the alternative approach 150 mL/min x 50/30.4 = 247 mL/min (scaling 
factor R=1.645), which results in a 1 per cent concentration). This permeation specification has been 
adopted under the assumption that storage capacity ~330L is not expected for the vehicles within the 
scope of this gtr, so garages less than 50m3 can be accommodated;

Page 61 5.1.3.3. Extreme temperature static pressure leak/permeation test.
(a) The test is performed after each group of 250 pneumatic pressure cycles in paragraph 5.1.3.2.;
(b) The maximum allowable hydrogen discharge from the compressed hydrogen storage system is 
46 mL/h/L water capacity of the storage system. (para. 6.2.4.2. test procedure) ;
(c) If the measured permeation rate is greater than 0.005 mg/sec (3.6 Nml/min), a localized leak test 
is performed to ensure no point of localized external leakage is greater than 0.005 mg/sec (3.6 Nml/min) 
(para. 6.2.4.3. test procedure).


