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Standards on inter-operability
between vehicle and dispenser for cGH2

Communication

• SAE J2799

• ISO 19885-2

Mechanical connection

• EN ISO 17268

• ISO 17268-1 (<120 g/s)

• ISO 17268-2 (>120 g/s)

• SAE J2600

Fuelling protocol

• EN 17127

• SAE J2601 (LDV)

• SAE J2601-4 (Ambient Temp Fuelling)

• SAE J2601-5 (HDV)

• ISO 19885-1 (general)

• ISO 19885-3 (HDV)

Hydrogen quality

• EN 17124

• ISO 14687 (H2 quality specs)

• ISO 19880-8 (H2 quality control)

• ISO 19880-9 (H2 sampling)

• SAE J2719

This slide does not even cover:

• Liquid fuelling

• Cryo-compressed gas fuelling

• Standards of the tank system
(ISO 19881, UNR 134, ISO 19882)

• Standards of the vehicle fuelling 

system (e.g. ISO 19887)

General Requirements

• ISO 19880-1

Dispenser

• ISO 19880-2

Focus of this presentation



Mechanical Connection for H70

ISO 17268:2020

H70_F60

ISO 17268-1:2024

H70_F90

ISO 17268-2:2026

H70_F300

Receptacle dimension 

are not decided yet.

Right picture is only an 

example.



Standards on Communication

No communication
Low Speed

Low SOC

SAE J2799 v1.00, 1.10

IrDA MT, MP, TV, RT

Normal performance

Good SOC

SAE J2799 v2.0

IrDA MT, MP, TV, RT, OD

TV: expanded up to 9999.9 L

OD: includes protocol, FMXXX and TVL 

Better performance

Good SOC

Used for SAE J2601-5

ISO 19885-2
Advanced communication

Best performance

Excellent SOC



SAE J2601 Protocol For H70
Pressure Class Designation H70

CHSS Capacity Range (Litres) 49.7 - 99.4 99.4 – 174.0 174.0 – 248.6 >248.6

CHSS Capacity Range (kg) 2 to 4 4 to 7 7 to 10 >10

CHSS Capacity Category A B C D

Maximum Flow Rate (g/s) 60 60 60 60

Fuel Delivery Temperature Category T20, T30, T40 T20, T30, T40 T20, T30, T40 T20D, T30D, T40D

ISO 17268:2020

H70_F60

Due to limitations on the 

maximum flow rate (60 g/s), 

D-category fuelling is not 

practical above 20~30 kg total 

tank capacity.

Category D will 

probably be removed in 

SAE J2601:2024.

Category D will become 

a part of SAE J2601-5. 

Review of 

SAE J2601 in 

2024



Agenda

7CEP Intro to SAE J2601-501/12/2023

Standards concerning interoperability between vehicle and dispenser01

02

Fuelling protocol development process (assumptions and boundary conditions)

Communication

Category D protocol

MCF-HF-G protocol

Precautions

Appendixes

General overview of SAE J2601-5

03

04

05

06

07

08

Next steps09



SAE J2601-5 SCOPE
Pressure Class Designation H35 H70

Protocol Name MCF-HF-G Category D HF MCF-HF-G

Protocol type MC Formula Table Based MC Formula

CHSS Capacity Range (Litres) 248.6 to 7500 248.6 to 5000

CHSS Capacity Range (kg) 5.97 to 180 10 to 201

Single Tank Size (Litres) 50 to 1000 50 to 800

Maximum Flow Rate Class (g/s) COMM FM120 FM90 FM90 FM300

Maximum Flow Rate Class (g/s) NON-COMM FM120 FM60 FM60 FM300

Coupling Type H35HF H70 (4mm) H70 (4mm) H70HF

Fuel Delivery Temperature Category Ta, T0, T10, T20, T30, T40 T20D, T30D, T40D T0, T10, T20, T30, T40

Ta: 0°C to 20°C

T0: -10°C to 0°C

T10:-17.5°C to -10°C

T20:-26°C to -17.5°C

T30:-33°C to -26°C

T40: -40°C to -33°C

T20D:-40°C to -17.5°C

T30D:-40°C to -26°C

T40D: -40°C to -33°C

T0: -10°C to 0°C

T10:-17.5°C to -10°C

T20:-26°C to -17.5°C

T30:-33°C to -26°C

T40: -40°C to -33°C

Note: The Fuel Delivery Temperature Category of the 

MCF-HF-G protocol is only a “rating” that shows 

the station’s expected MAT30 at the end of the 

fuelling event.



Request

Request for HRS Operators, HRS Manufacturers, Notified Bodies, Testing agencies, etc…

SAE J2601-5 is currently a TIR (Technical Information Report), not yet a standard.

Please provide feedback such as fuelling test results, corrections and advise to the CEP. 

We can forward it to the SAE ITF.

HRS operators

HRS suppliers

Test centres

CEP
Field test data SAE

ITF
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Thermodynamic fuelling simulation

Protocols are initially often simulated. For SAE J2601-5, H2Fills is being used as a simulating model.

Using a vehicle simulator equipped with thermocouple trees, H2Fills simulation has been validated under 

different conditions. The simulation corresponded with the measured results of the simulator.



Fuelling assumptions

High pressure bank

Reduction valve

Vehicle tank

Nozzle/receptacle

F

Break-away coupling

TP

Tank Volume? Tank Length and Diameter?

Tank Temperature?

Tank Type?

Tank Pressure?

Tank material thermal conductivity?

Tank specific heat?

Material density?

Thickness?

Liner thickness?

Liner thermal conductivity?

Liner density?

Liner specific heat?

Fueling 

temperature?

Cv?

Inner- and outer diameter?

Length?

Material density?

Thermal conductivity?

Specific heat?

Convective heat transfer coefficient?

Pipe Length, Inner- and outer diameter?

Convective heat transfer coefficient? 

Pipe Material density?

Thermal conductivity?

Specific heat?

Cv?

Inner- and outer diameter?

Length?

Material density?

Thermal conductivity?

Specific heat?

Convective heat transfer coefficient?

There are many unknown variables from both 

station and vehicle side.

A protocol uses the most conservative values for 

pressure drop and heat loss in components.

Before the SAE J2601-5 development started, 

numerous companies* were interviewed to request 

the current and future technical specifications of their 

products.

*vehicle OEMs, tank suppliers, tank integrators, nozzle, receptacle and hose 

manufacturers, …



Fuelling assumptions

Absorbs Heat Less Absorbs Heat More
Hotter ending 

gas temperature

Colder ending 

gas temperature

Hot Tank

“Type 4”

Plastic Liner
Cold Tank

Small “Type 3” 

Aluminum Liner

All Vehicle Fuelings Fall Within 

This Range of Boundary Conditions

Hot Soak

Park in the hot sun in summer 

or in heated garage during winter

Cold Soak

Park in the A/C garage

+ Defueling

Drive high speed on 

autobahn (rapid defueling)

Hot Case Cold Case

To Prevent Overheating:  

Pressure Ramp Rate determined by 

Hot Case Boundary Conditions

To Prevent Overfilling:  

End-of-fill pressure target 

determined by Cold Case

Tank is at 

minimum 

pressure

+

Because gas temperature in the tank is unknown, 

worst case assumptions must be used



Assumptions for 70 MPa

Max. single tank size:

800L (32 kg)

Tank and tubing geometries based on a survey

Minimum Vehicle Fuel System 

volume: 248.6 L (10 kg)

Maximum Vehicle Fuel System 

volume: 5000 L (201 kg)

Minimum single tank size:

50 L (2 kg)

2,758.4 mm

765.5 mm

7
5

0
 m

m

3
8

2
.8

 m
m

7 to 23 m



Assumptions for 70 MPa
SAE J2601 D-category SAE J2601-5 D-category

Assumptions based on… LDV specifications HDV specifications

Min/Max single tank size 50 L / 250 L 50 L / 800 L

Min/Max tank length 800 mm / 1298 mm 765.5 mm / 2758.4 mm

Min/Max tank diameter 347 mm / 600 mm 382.8 mm / 750 mm

Plastic liner thermal conductivity 0.5 W/m.K 0.25 W/m.K

Plastic liner specific heat capacity 2100 J/kg.K 2500 J/kg.K

Plastic liner density 1070 kg/m³ 945 kg/m³

Min/Max CFRP wall thickness 22.2 mm / 38.3 mm 24.5 mm / 47.9 mm

Etc… See appendix A of both SAE J2601 and J2601-5 for all assumptions

The assumptions of the vehicle are very different between D-category from SAE J2601 and SAE J2601-5. 

Mainly because of the extensive use of PA as a tank liner and the possibility of having single tanks larger 

than 250 L in HDVs, SAE J2601 D-category protocol should not be used anymore.



Request

Request for HRS Operators, HRS Manufacturers, Notified Bodies, Testing agencies, etc…

Please provide the CEP with a list of stations that use the 

D-category fuelling protocol of SAE J2601.
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SAE J2799:2024 vs J2799:2019

Item Tag SAE J2799:2019 SAE J2799:2024

Software version VN Version 01.10 Version 01.10 and 02.00

Tank Volume TV Up to 5000 L Up to 9999.9 L for v02.00

Optional Data OD Up to 74 characters not 

including “|”

Up to 240 characters not 

including “|”, “\” and “,”

SAE J2799 has defined a voluntary OD Data Block which consists of Start of OD (|OD=)
OD Header (Defined by SAE J2799)
OD Data (Defined by the protocol)
End of Data Block (\)
End of OD (|)

|OD=ODHeaderA,ODDataA1,ODDataA2,ODData3\ ODHeaderB, ODDataB1\|

OD Header OD Data OD Data OD Data OD Header Fuelling Protocol Publication/Source

CATDHF24 Category D High Flow SAE J2601-5:2024

MCFHFG24 MC Formula High Flow General SAE J2601-5:2024

CATDTWIN25 Category D High Flow Twin Nozzle ISO 19885-3

MCFHFGTWIN25 MC Formula High Flow General Twin Nozzle ISO 19885-3



OD data tags used in SAE J2601-5

Fueling Protocol 

header

Tag name Tag 

Command

Format Example

CATDHF24 Maximum flow rate

[g/s]

FM= 060 or 090 |OD=CATDHF24,FM=090\|

Largest tank volume

[L]

TVL= #### |OD=CATDHF24,FM=090,TVL=0360\|

MCFHFG24 Maximum flow rate

[g/s]

FM= 120 (for H35MF)

060 or 090 (for H70)

300 (for H70HF)

|OD=MCFHFG24,FM=120\|

|OD=MCFHFG24,FM=090\|

|OD=MCFHFG24,FM=300\|

Largest tank volume

[L]

TVL= #### |OD=MCFHFG24,FM=090,TVL=0360\|

A total IrDA data field could look like this:

|ID=SAE_J2799|VN=02.00|TV=1491.9|RT=H70|FC=Dyna|MP=043.7|MT=353.0|OD=CATDHF24,FM=090,TVL=0360\MCFHFG24,FM=090,TVL=0360|

This vehicle is accepting both the Category D HF and 

the MCF-HF-G protocol and is equipped with a H70 

receptacle of 4 mm inner diameter and therefore 

accepting 90 g/s maximum flow.



Largest tank volume

TVL 

TV = Tank Volume

= Total Volume of the Vehicle Fuel System

(In SAE J2601-5 we still talk about CHSS even though VFS is meant)

TVL= Largest tank volume (Tank Volume Large)

It is known that the largest tank has a high impact on 

the temperature build-up. This is due to the high 

volume/surface ratio.
(It seems that there are some specific conditions where the smallest 

tank volume has the biggest impact.)

Example: |OD=MCFHFG24,TVL=0361\|
(This vehicle uses SAE J2601-5 MCF-HF-G protocol.

The largest tank size of this vehicle is 361L)



Communication compatibility

H2 Truck transmits HRS programming Result

v01.10 or v02.00 or non-comm Not programmed for Cat. D No fuelling

v01.10 v01.10 J2601 Category D

v01.10 v02.00 No fuelling

v01.10 v01.10 and v02.00 J2601 Category D

v02.00 v01.10 No fuelling

v02.00 v02.00 J2601-5 Category D

v02.00 v01.10 and v02.00 J2601-5 Category D

Assumption: Vehicle transmits TV>0248.6 and/or start-up phase measures >248.6 L 

Is your station programmed for J2601 Category D using v01.10 of SAE J2799?

Better upgrade it to J2601-5 and use v02.00 of SAE J2799.
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SAE J2601-5 Category D Protocol
Basic Principle

End of Fuelling

RAMP RATE
• Target APRR is not variable. Fix rate in MPa/min.

• Depends on Tamb, Pre-cooling temperature, flow limitation 

and individual maximum tank size.

• Does not depend on initial CHSS pressure and 

temperature

END OF FUELLING

• Depends on Tamb, Pre-cooling temperature, individual 

maximum tank size and initial pressure.

• Can also depend on end CHSS temperature in case of 

Communication. (SOC calculation)

• Does not depend on initial CHSS temperature



SAE J2601-5 Category D Protocol

② Take the 
lowest ramp rate

e.g. for 620 L (25 kg) tank at 90 g/s:

Vstation_D: 174L → 12 MPa/min

Basic Principle for Ramp Rate selection

① Select the right table
Comm/Non-Comm

Fuel delivery 

temperature category

SAE J2601-5 Category D HF Lookup Table

50 L < TVL < 250 L 250 L < TVL < 800 L

Non-Communications

T40D Table G1 Table G2

T30D Table G3 Table G4

T20D Table G5 Table G6

Communications

T40D Table G7 Table G8

T30D Table G9 Table G10

T20D Table G11 Table G12

Temperature based APRRactual Flow based APRRcalculated

e.g. Tamb = 25°C, TVL<250L and T30D pre-cooling:

→ 9.7 MPa/min



SAE J2601-5 Category D Protocol
Temperature Constrained APRRactual tables

SAE J2601-5 D 

Category 

(TVL<250L)

SAE J2601-5 D 

Category 

(TVL>250L)

Current 

Cat D 

APRR

SAE J2601-5 D 

Category 

(TVL<250L)

SAE J2601-5 D 

Category 

(TVL>250L)

Current 

Cat D 

APRR

SAE J2601-5 D 

Category 

(TVL<250L)

SAE J2601-5 D 

Category 

(TVL>250L)

Current 

Cat D 

APRR

50 6.3 6.3 7.6 1.8 1.8 3.1 no fueling no fueling 1.2

45 9.9 9.9 11.0 3.6 3.6 4.9 1.4 1.3 2.2

40 13.8 13.8 14.5 5.6 5.6 7.1 2.3 2.1 3.3

35 14.6 14.6 15.3 6.0 5.9 7.5 2.5 2.2 3.5

30 17.5 17.5 17.9 7.8 7.5 9.3 3.3 2.9 4.5

25 20.4 20.4 19.9 9.7 9.2 11.2 4.2 3.6 5.5

20 22.2 22.2 19.9 11.8 10.9 13.3 5.2 4.3 6.6

10 22.2 22.2 19.9 15.5 14.0 17.0 7.2 5.6 8.7

0 22.2 22.2 19.9 22.0 22.0 19.9 11.2 9.1 12.9

-10 22.2 22.2 19.9 22.2 22.2 19.9 12.2 9.7 13.6

-20 22.2 22.2 19.9 22.2 22.2 19.9 13.0 10.4 14.4

-30 22.2 22.2 19.9 22.2 22.2 19.9 13.8 11.1 15.0

-40 22.2 22.2 19.9 22.2 22.2 19.9 14.6 11.8 15.7

Tamb

T40D T30D T20D

At T40D, no impact of 

single largest tank.

Below 27°C, SAE J2601-5 has 

faster fuelling than SAE J2601.

At T30D, minor 

impact between 10°C 

and 35°C.

Below 5°C, SAE J2601-5 is 

faster than SAE J2601 D cat

At T20D, impact of 

TVL is everywhere

APRR is considerably slower 

using SAE J2601-5

0

5

10

15

20

25

30

35

0 1000 2000 3000

APRRcalculated

Flow constrained APRRcalculated

based on TV



SAE J2601-5 Category D Protocol
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Fuelling Time Indicator (FTI) and 
Minimum Mass Flow Rate

FTI=1 FTI=0 FTI=1 FTI=0 FTI=1 FTI=1 FTI=0 FTI=1

Allowed on condition that minimum mass 

flow while FTI=0 < 1% of FM value.

(<0.6 g/s for FM60 or <0.9 g/s for FM90)

Allowed on condition that mass flow does 

not drop below Minimum Flow Rate 

(below) for more than 10 seconds.

FTI=1 FTI=0 FTI=1 FTI=0 FTI=1

Not allowed.
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MCF-HF-G Classifications



Basic Principle

The basic principle of 

the MCF-HF-G 

protocol is exactly 

the same as for the 

MC-Formula from 

SAE J2601.

The main difference 

is where tfinal is 

coming from.

SAE J2601:2020 →

MCF-HF-G →

Pfinal

tfinal

Pmin

Pramp

t

Pstartup

0

[MPa/s]

Mainly coming from table interpolation

For both protocols, tfinal value is adjusted with 

several correction values such as ,  (and  for 

MCF) and it also has a minimum value based on 

the tank capacity to respect: tfinal_min.

87.5 MPa

(5 MPa)

Pramp_maximum



tfinal Limitations on max tank temp.

OPTION A: “Advanced” provides fastest fuelling

OPTION B: “Basic” still fast fuelling but not as fast as OPTION A

The dispenser can be programmed with Option A or Option B.

e.g. 1700 L (10 tanks of 6.84 kg) → Table D40 = Tablebelow and Table D41 = Tableabove

TVL (liters)
Vchss (liters)

248.6 500 1000 1500 2000 2500 3000 5000 ND

50  TVL  200 Table D37 Table D38 Table D39 Table D40 Table D41 Table D42 Table D43 Table D44

Table D72200 < TVL  350 Table D45 Table D46 Table D47 Table D48 Table D49 Table D50 Table D51 Table D52

350 < TVL  800 N/A Table D53 Table D54 Table D55 Table D56 Table D57 Table D58 Table D59

H70

TVL (liters)
Vchss (liters)

248.6  Vchss  1000 1000 < Vchss  2000 2000 < Vchss  3000 3000  Vchss  5000 ND

50  TVL  200 Table D60 Table D61 Table D62 Table D63

Table D72200 < TVL  350 Table D64 Table D65 Table D66 Table D67

350 < TVL  800 Table D68 Table D69 Table D70 Table D71

H70

e.g. 1700 L (10 tanks of 6.84 kg) → Table D61 is selected



Option A interpolation

Step 1: Table D40 (CHSS 1500L and 50L<TVL<200L) = Tablebelow

Take the row of Tamb above and below the real ambient temperature.

Tamb = 23°C

Red area = slower 

than 1.0 MPa/min.

Yellow area = 

slower than 1.0 

MPa/min in case 

Pinitial < 5 MPa



Option A interpolation

Step 2: Table D41 (CHSS 2000L and 50L<TVL<200L) = Tableabove

Take the row of Tamb above and below the real ambient temperature.

Tamb = 23°C



Option A interpolation

Tablebelow

V = 1500 L

Tableabove

V = 2000 L

𝑡𝑓𝑖𝑛𝑎𝑙 𝑀𝐴𝑇𝐶 𝑇𝑎𝑚𝑏_𝑎𝑏𝑜𝑣𝑒
= 𝑡𝑓𝑖𝑛𝑎𝑙 𝑀𝐴𝑇𝐶 𝑇𝑎𝑚𝑏_𝑎𝑏𝑜𝑣𝑒 𝑇𝑎𝑏𝑙𝑒𝑏𝑒𝑙𝑜𝑤 +

𝑡𝑓𝑖𝑛𝑎𝑙 𝑀𝐴𝑇𝐶 𝑇𝑎𝑚𝑏_𝑎𝑏𝑜𝑣𝑒 𝑇𝑎𝑏𝑙𝑒𝑎𝑏𝑜𝑣𝑒
− 𝑡𝑓𝑖𝑛𝑎𝑙 𝑀𝐴𝑇𝐶 𝑇𝑎𝑚𝑏_𝑎𝑏𝑜𝑣𝑒 𝑇𝑎𝑏𝑙𝑒𝑏𝑒𝑙𝑜𝑤

× 𝑉𝐶𝐻𝑆𝑆 − 𝑉𝑡𝑎𝑏𝑙𝑒_𝑏𝑒𝑙𝑜𝑤

𝑉𝑡𝑎𝑏𝑙𝑒_𝑎𝑏𝑜𝑣𝑒 − 𝑉𝑡𝑎𝑏𝑙𝑒_𝑏𝑒𝑙𝑜𝑤

25 188.2 208.0 233.8 265 304.6 350.8 405.0 470.6 549.4 643.8 752.2 876.4 1016.0 1170.0 1336.0 1512.4 1701.0 1899.8 2110.2 2328.0 2554.8

Do the same for Tamb just below the real ambient temperature

20 181.8 191.0 214.2 243.8 278.4 318.6 364.8 419.2 483.8 559.6 648.4 749.8 863.8 989.8 1126.8 1273.2 1429.0 1594.8 1769.2 1950.0 2137.2



tfinal Limitations on peak mass flow
The peak mass flow of MCF-HF-G is 300 g/s for H70HF or 90 g/s for H70.

Depending on the VCHSS, this will result in a minimum time to prevent exceeding this value.

And tfinal_min can never go below 200 s.

tfinal_min with Pfinal = 87.5 MPa and Pmin = 5 MPa

0

500

1000

1500

2000

2500

3000

3500

0 1000 2000 3000 4000 5000

FM300 FM90 TV

tfinal_min



Option A interpolation

25 188.2 208.0 233.8 265 304.6 350.8 405.0 470.6 549.4 643.8 752.2 876.4 1016.0 1170.0 1336.0 1512.4 1701.0 1899.8 2110.2 2328.0 2554.8

20 181.8 191.0 214.2 243.8 278.4 318.6 364.8 419.2 483.8 559.6 648.4 749.8 863.8 989.8 1126.8 1273.2 1429.0 1594.8 1769.2 1950.0 2137.2

Finally interpolate according to the ambient temperature. (example 23°C)

23 185.6 201.2 226.0 256.5 294.1 337.9 388.9 450.0 523.2 610.1 710.7 825.8 955.1 1097.9 1252.3 1416.7 1592.2 1777.8 1973.8 2176.8 2387.8

These values will become 324 s for FM300. 

Otherwise flow might be too high.

When we calculate tfinal_min:

In case of VCHSS = 1700 L: 

tfinal_min = 324 seconds for FM300

tfinal_min = 1081 seconds for FM090

These values will become 1081 s for FM090. 

Otherwise flow might be too high.

Conclusion: If we use a single H70 

nozzle (FM090) it makes not a lot of 

sense to use T40 cooling.



Comparison between option A and B

23 185.6 201.2 226.0 256.5 294.1 337.9 388.9 450.0 523.2 610.1 710.7 825.8 955.1 1097.9 1252.3 1416.7 1592.2 1777.8 1973.8 2176.8 2387.8

Option A

23 198.6 222.2 251.4 285.8 325.8 371.4 424.2 485.2 557.0 641.8 740.2 851.8 977.8 1117.6 1269.0 1431.0 1603.6 1786.6 1981.0 2182.2 2392.8

Option B

Example: 1700 L Vehicle Fuel System consisting of 10 tanks, each 6.84 kg.

In this example Option B is ~30 seconds slower in the T20/T30 range using H70HF. 



Calculation of tfinal(j)

tfinal is not calculated but coming from 

table interpolation depending on MATC

e.g. MATC = -23.5°C → tfinal_calc = 545 s

Accounting for deviations in station

pressure

Accounting for deviations in Pressure 

Ramp Rate

Same as 

J2601:2020

A parameter for in case the initial pressure is less than 5 MPa.

NEW

Where  is a factor depending on Tamb
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Precautions

H35HF
H70

Consecutive fuelling of first H35HF 

followed by H70 or H70HF can result in 

overheating of the tanks and is thus not 

allowed.

HRS manufacturers should implement 

countermeasures to prevent this from 

happening.

E.g. limit the non-communication 

pressure target of H70 or H70HF to 55 

MPa.
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Appendix E: PRR taper method
Background.

500

400

300

200

100

0

Flow

Target pressure reached.

Low SOC due to pressure drop.

It is also possible that dispenser pressure 

ramp rate is much slower than APRR:

Plimit_comm reached



Appendix E: PRR taper method

Monitor ΔP:

Start changing the ramp rate at Pthreshold:

Set the new PRR, called PRRtaper:

where 

30 seconds

In case of communication:



Appendix E: PRR taper method

Non-communication:

This is identical to communication except that the CHSS 

pressure is now calculated as MPcalc. 

The calculation of K0 is explained in 
https://www.jstage.jst.go.jp/article/jsaeijae/9/4/9_20184125/_pdf/-char/en

The pressure difference is measured by checking the dispenser pressure 

just before and during the leak check.

https://www.jstage.jst.go.jp/article/jsaeijae/9/4/9_20184125/_pdf/-char/en


Appendix E: PRR taper method

Conclusion:

PRR Taper method has only be confirmed on LDV stations at this moment and not yet on HDV stations.

Simulations however have shown that the  PRR Taper method seems to work well.

Implementation of PRR Taper for an H70 fueling with 

high pressure drop

Implementation of PRR Taper for an H70 fueling with 

restricted flow rate

Please send feedback to the CEP if you have been testing the PRR Taper method.



Appendix F: CHSS volume estimation

Connection pulse already 

increased to max. 500 g.

Volume estimation not 

possible without using very 

large mass of hydrogen.

A new method is needed 

to estimate the CHSS 

volume in case of no 

communication.



Appendix F: CHSS volume estimation

①

②

At point ①:
• Tchss is assumed to be Tamb

• ρstartup is calculated using Tamb and Pstartup

At point ②:
• Tchss is estimated
• Mass between ① and ② is measured
• ρ2 is calculated using Testimated and P2

Calculation:
• Using ρ2 – ρstartup and measured mass, 

volume can be estimated.



Agenda

48CEP Intro to SAE J2601-501/12/2023

Standards concerning interoperability between vehicle and dispenser01

General overview of SAE J2601-5

Fuelling protocol development process (assumptions and boundary conditions)

Communication

Category D protocol

MCF-HF-G protocol

Precautions

Outlook

02

03

04

05

06

07

09 Next steps

08



Next steps in HDV fuelling

SAE J2601-5

TIR

SAE J2601-5

Standard

Extensive field evaluation

ISO 19885-3

FM300 (PRHYDE)

ISO 19885-3

2xFM90
(Twin Nozzle)

MCF-HF-G FM300

Category D FM90 and

MCF-HF-G FM90

SAE J2799
ISO 19885-2

(TBD)

JPEC-S
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