j RDW Division Vehicle Regulation & Admission

THE NETHERLANDS
(NEDERLAND)

JE MAINTIENDR Al

COMMUNICATION

Concerning @:

- approval extended

of a type of ENG/LNG component pursuant to Regulation number 110.

Approval number: E4*110R05/00*0516*01

1. ENG/LNG component considered:

- Fillingunitor peeep;aem%-l%

- Pressure-and-temperature-sensor(s)™®

- Heatexchanger{s)vaporizer(sy®
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Approval number: E4*110R05/00*0516*01

LNG filling receptacle(s) @

- B
- 2
- ENG-manualvalve(s)y®
- ENG-automatic-valve(sy®
- ENG-non-return-valve(sy®
- NG pressurerelief valve(sy®
- ENG-exeessflowvalve(sy®
- ENG-fuelpump(s)y®
2. Trade name or mark : LNG Receptacle MFR5000
3. Manufacturer’s name and address : Engineered Controls International LLC
100 RegO Drive 27244
Elon, North Carolina
United States of America
4, If applicable, name and address of
manufacturer’s representative : N.A.
5. Submitted for approval on : 17-01-2019
6. Technical service responsible for
conducting approval tests . Kiwa Nederland B.V.
P.O. Box 137
7300 AC Apeldoorn
The Netherlands
7. Date of report issued by that service . 23-01-2023
8. Number of report issued by that service : 180700265 P000277097
9. Approval . granted/refused/extended/withdrawn @
10. Reason(s) of extension (if applicable)  : The currently homologated LNG Receptacle
MFR5000 is updated to the latest Revision of the
ECE Regulation 110
11. Place . Zoetermeer
12. Date : 07 February 2023
13. Signature
R.F.R. Clement
14. The documents filed with the application or extension of approval can be obtained upon
request.

@ Strike out what does not apply.
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Approval number: E4*110R05/00*0516*01

ADDENDUM

1. Additional information concerning the type approval of a type of GNG/LNG components

pursuant to Regulation number 110.

1.1. Natural Gas Storage System

1.1.1.  Container(s) or cylinder(s) (for CNG system)

1.1.1.1. Dimensions
1.1.1.2. Material

1.1.2.  Tank(s) or vessel(s) (for LNG system)

1.1.2.1. Capacity
1.1.2.2. Material

1.1.3. CNG accumulator
1.1.3.1. Dimensions
1.1.3.2. Material

1.1.3.3. Capacity

1.2, Pressure indicator
1.2.1.  Working pressure(s) @
1.2.2.  Material

1.3. Pressure relief valve (discharge valve)
1.3.1.  Working pressure(s) @
1.3.2.  Material

1.4. Automatic valve(s)
1.4.1.  Working pressure(s) @
1.42.  Material

1.5. Excess flow valve
1.5.1.  Working pressure(s) @
1.5.2. Material

1.6. Gas-tight housing
1.6.1.  Working pressure(s) @
1.6.2.  Material

1.7. Pressure regulator(s)
1.7.1.  Working pressure(s) @
1.7.2.  Material

1.8. Non-return valve(s) or check valve(s)

1.8.1.  Working pressure(s) @
1.8.2.  Material

1.9. Pressure relief device (temperature trlggered)

1.9.1.  Working pressure(s) @
1.9.2.  Material

1.10. Manual valve

1.10.1.  Working pressure(s) @
1.10.2. Material

CNG-components R110-04 v8.00
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Approval number: E4*110R05/00*0516*01

1.11. Flexible fuel lines
1.11.1. Working pressure(s) @
1.11.2. Material

1.12. Filling unit or receptacle
1.12.1. Working pressure(s) @
1.12.2. Material

1.13. Gas injector(s)
1.13.1.  Working pressure(s) @
1.13.2. Material

1.14. Gas flow adjuster
1.14.1. Working pressure(s) @
1.14.2. Material

1.15. Gas/air mixer
1.15.1. Working pressure(s) @
1.15.2. Material

1.16. Electronic control unit
1.16.1. Basic software principles

1.17. Pressure and temperature sensor(s)
1.17.1. Working pressure(s) @
1.17.2. Material

1.18. CNG filter(s)
1.18.1. Working pressure(s) @
1.18.2. Material

1.19. PRD (pressure triggered)
1.19.1. Working pressure(s) @
1.19.2. Material

1.20. Fuel rail(s)
1.20.1.  Working pressure(s) @
1.20.2. Material

1.21. Heat Exchanger(s)/VVaporizer(s)
1.21.1.  Working pressure(s) @
1.21.2. Material

1.22. Natural gas detector(s)
1.22.1.  Working pressure(s) @
1.22.2. Material

1.23. LNG filling receptacle(s)
1.23.1.  Working pressure(s) @
1.23.2. Material

1.24. LNG pressure control regulator(s)

1.24.1.  Working pressure(s) @
1.24.2. Material

CNG-components R110-04 v8.00
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Approval number: E4*110R05/00*0516*01

1.25.
1.25.1.
1.25.2.

1.26.
1.26.1.
1.26.2.

1.27.
1.27.1.
1.27.2.

1.28.
1.28.1.
1.28.2.

1.29.
1.29.1.
1.29.2.

1.30.
1.30.1.
1.30.2.

1.31.
1.31.1.
1.31.2.

1.32
1.32.1.
1.32.2.

LNG pressure and/or temperature sensor(s)
Working pressure(s) @ :
Material :

LNG manual valve(s)
Working pressure(s) @
Material

LNG automatic valve(s)
Working pressure(s) @
Material

LNG non-return valve(s)
Working pressure(s) @
Material

LNG pressure relief valve(s)
Working pressure(s) @
Material

LNG excess flow valve(s)
Working pressure(s) @
Material

LNG fuel pump(s)
Working pressure(s) @
Material

CNG Compressor
Working pressure(s) @
Material

@ Specify the tolerance

CNG-components R110-04 v8.00
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Report 180700265_P000277097
23-01-2023

Test report

LNG Receptacle MFR5000

Applicant Trust

Engineered Controls International, LLC

100 RegO Drive 27244 Quallty
Elon, North Carolina
United States of America PI“OQ reSS

www.kiwaenergy.com


http://www.kiwaenergy.com/
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© 2023, Kiwa Nederland B.V.

This report may only be duplicated as a complete set without any modifications and with permission of the legitimate owner.

The test results in this report are exclusively related to the samples offered and tested.

Tests marked in this report with the IRN number are part of the accreditation scope (RvA L248) unless stated differently.
Measurement uncertainty of testing in the context of ISO/IEC 17025.

Test reports can, in some cases, contain besides the numeric measured values also the qualification “pass” or “fail”. In this
assessment, compliance with the specification limit from the applicable product standard is used. The measurement
complies with the requirement if the probability of its being within the limit is at least 50%.

This does not take into account the measurement uncertainty associated with the test method.

It is explicitly stated that in the case of a "pass" or "fail", the measured result is corrected for the measurement uncertainty
and/or the relevant test conditions for the measured result.

Unless otherwise noted the measurement uncertainty and conditions are as specified in the test specifications.

This report is only valid when signed by the test person and reviewer.

- RDW designation number for E4 and e4: RDWT-CAC-04
- KBA designation number for E1 and e1: KBA-P00033-12

Conclusions for compliance with e.g. product standard requirements are not part of the lab scope (RvA L248).
In case when information is supplied by the customer it is possible that it can affect the validity of results.

In case of dispute regarding this test report please contact Kiwa Nederland B.V.
Version: 004
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TEST REPORT
LNG Receptacle MFR5000

In accordance with ECE R110

Report number

Job reference

Date of issue

Total number of pages

Testing laboratory
Testing location/address

Applicant’s name
Address

Manufacturers location
Address

Scope

Test specifications
Standards

Non-standard test method

Component description
Manufacturer

Trade Mark

Model/Type reference

Engineered Controls International, LLC

180700265

P000277097

23-01-2023

11 (including appendices)

KIWA Nederland B.V. /=3,

\

Wilmersdorf 50 @[k\

7327 AC Apeldoorn TESTING
The Netherlands RvA [ 248

Engineered Controls International, LLC
100 RegO Drive 27244

Elon, North Carolina

United States of America

Engineered Controls International, LLC
100 RegO Drive 27244

Elon, North Carolina

United States of America

Shanghai RegO Flow Technology Co, LTD

34th Building, No. 6999, Chuansna Rd Smart International
Industrial Park

Pudong, Shanghai

China

Testing of LNG Receptacle MFR5000 regarding the
requirements as derived from
the below mentioned Test specifications.

Regulation 110 Addendum 109: Regulation No. 110
Revision 6 - Amendment 4
05 series of amendments— Date of entry into force: 22 June 2022

N.A.

LNG Receptacle MFR5000

Engineered Controls International, LLC

RegO Products

LNG Receptacle MFR5000

(a full overview can be found in chapter 2: Description of the product)
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Sample number(s) : N.A.
Intake date sample(s) : N.A.
Date(s) of testing : N.A.
Remarks : N.A.
Summary : Complies with the requirements as far as identified in the

attached test- and result sheets.

Tested by : Eric Harmsen
(name + signature)

Reviewed by : Regina Adelmann
(name + signature)
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1 Summary of testing

On request of Engineered Controls International, LLC the items as mentioned under Test item description
are tested according to the Test specifications (see page 3 of this report).

Based on the product(s) information the test plan is not subject to any special interpretations or
modifications.

The following modifications are made to the LNG Receptacle MFR5000

- The currently homologated LNG Receptacle MFR5000 is updated to the latest Revision of the ECE

Regulation 110

As a result, no tests are carried out

Notes

The described test results are only valid for the tested materials and objects.
RDW designation number for E4 and e4: RDWT-CAC-04

KBA designation number for E1 and el: KBA-PO0033-12
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2 Description of the product

The information below is based on the test results on the models under testing and the information of the
manufacturer.

LNG Receptacle MFR5000

Approval number(s) : E4*110R05/00*0516*01

Marking number(s) : E4-110R-050516 “L”

Manufacturer : Engineered Controls International, LLC
Type(s) : LNG Receptacle MFR5000

Working pressure: 3.8 MPa (38 Bar)

Classification : Class 5

Temperature range : -162°C up to 85°C

Material(s) : see drawings

Engineered Controls International, LLC Page 6 of 11 Job reference : 180700265_P000277097



3 Report history

Report number
Project number
Approval number
Report date
Author
Description

Report number
Project number
Approval number
Marking number
Report date
Author
Description

Engineered Controls International, LLC

180700265

180700265
E4-110R-020516-L
17-01-2019

Henry Rooks

Initial report

LNG Receptacle MFR5000

180700265
P000277097
E4*110R05/00*0516*01
E4-110R-050516 “L”
23-01-2023

Eric Harmsen
Extension 01

kiwal

The following modifications are included:

The currently homologated LNG Receptacle MFR5000 is
updated to the latest Revision of the ECE Regulation 110.

Page 7 of 11
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4 Measurement uncertainty
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Measurement uncertainty of testing in the context of ISO/IEC 17025

Applied equipment

The applied equipment in the department Automotive are in the calibration database ICS2000, in this
database the equipment of the department is stated with the applicable measurement uncertainty.
This database is controlled by the calibration department.

Applied measurement uncertainty
In the laboratory the OM 3.10.7 applies.

Unless otherwise specified in the test specifications the measurement uncertainty and conditions applied

are:

Voltage

High voltage test device (SPS) 500 — 3750 Vac
Resistance

Protective wire and insulation test device
Sliding gauge

Measuring tape

Cooling and heating < -10 °C

Cooling and heating —10 °C / +100 °C
Cooling and heating > 100 °C
Climate chamber

Ambient temperature

Time =<1 hour

Time > 1 hour

Torque

Bending moment

Standard weight

Weighing <30 g

Weighing > 30 g

Pressure (gas + air) general
Barometer reading

Pressure (water)

Burst water pressure

Gas tightness 0-100 cm?/h

Gas tightness > 100 cm3/h

Actual Flow rate (general)

Engineered Controls International, LLC

Page 8 of 11

*+ 2 % Reading
+ 5 % Reading
* 2 % Reading
*+ 5 % Reading
+0.1 mm
+1mm

+5°C

+3°C

+ 5 % Reading
+2°C/+3 %RV
+1 °C (10-30)
+0.2s

+ 0.1 % Reading
*+ 5 % Reading
+ 5 % Reading
+ 5 % Reading
+ 0.1 % Reading
* 2 % Reading
+ 5 % Reading
+ 5 mbar

+ 5 % Reading
*+ 1 % Reading
+ 5 cms/h

+ 5 % Reading
+ 5 % Reading

Job reference : 180700265_P000277097
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5 Appendices
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1
REVISION HISTORY

A |2018-153,12-18-18 ISSUED
B 2019-465,10-17-19 |REV
G |2022-497,106-22 |REV

DESCRIPTION

o ~TORQUETO 100105 N.m  _ TORQUE TO 6205 N,
X (§.200 [@7.57)) THRU \H PROVETIROS AT A ||.‘
EQUALLY SPACED ON (23,25 [82.6]) 3C X =\
RADIAL LOCATION NOT MAINTAINED \U (2 ) Q fm\ 3A ) A\m@ @ |
\ \ / Il
) i &
4§
2 _ R S8y = -QuURLET
SEE TABLE
INLET
(92.250 (57.15)) ‘l\ (2,000 [50.80])
MATES WITH CryoMac2® 50M SERIES
OR "JC CARTER® P/N 50E 701
FEMALE oocﬂmn NOZZLE
S O NAXOPER vmmmmcw\ % o \
o SOPSIGI 3A5IS B NP “CARPLY Sogan03
c V> 094 {2.39] TEXT & FIGURES {OXYGEN COMPATIBLE)
& LUBRICANT TO MALE
. ' 084 [2.39) TEXT & FIGURES * THREADS
| [c] DATE CODE T_
188 |4.78] REGQ LOGO -/
P s (MO,WK,YR) {250 [6.35) I (2.500 [63.50]) l*
315 [8.00] ECE MARKING 9 G 2
i (L") SEE TABLE 164,000 [%5:01.50]) :
.125[3.18) TEXT & FIGURES SEE TABLE
= T
STAMP ECE (R110
i Qu GUTLET CONNECTION £ _z_“Osz__oz .
NUMBER BODY . LENGTH
SEE NOTE 4
136200 MFRE0-1D FEMALE 3/4-14 NPTF THD 4,62 122.43) NO
136200 MFR50-1D FEMALE 3/4-14 NPTF THD 482 [122.83] YES
14405C MFR50-1C MALE 37° SAE FLARE (1 1/16-12 UN-2A THD) 5.30 [134.62] NO
MFRS010 MFRS0-1C | MALE 37° SAE FLARE (1 1118-12 UN-2A THD) | 5.30 [134.62] YES T T
12 [ Ganeric il in pat for solid modis
13990 MFRS0-1A MALE M30x1.6-6g THD | 53013462 No s |1 |NSTRUGHONSHEET - e
MFRS5011 MFR50-1A MALE M30x1.5-6¢ THD } SSonsaea | YES 5 1 RING, SCREW 360 FC (UNS C36000) BRASS PER | MFR50-2
140050 MFR50-18 MALE M3éx2-6g THD | sa0(1aaez) NO ASTM B18
136200 WFRS0-18 MALE Magx2.6g THD [ ss0riseez | YES | 4 1 |DISC.SEAT UHMW-PE NATURAL GOLOR PER | MFR50-5
— IS0 1628-3:20001 (66 SHORE D}
£ o GUIDE, POPPET (UNS C36000) 360 BRASS PER ASTM
816
38 0 SPRING, CYLINDRICAL __|17-7 PH SSTL PER ASTM A313
E 0 POPPET (UNS 830400) 304 SSTL COND. A
" NOTES: {ANNEALED) PER ASTM A276/A478 -
1. CLEAN AND PAGKAGE PER B-11650-400 OXYGEN CLEAN. 3 1__|POPFETASSY ____[MFRS0-21
o 2 1 [SEATVALVE 360 FC (UNS C36000) BRASS PER | MFR50-3
c 2 CENERAL ovmwm,:zn SPECIFICATIONS: AsTM B1E
A LNG (UQUEFIED NATURAL GAS) =
— 8. 14AX. INTERNAL PRESSURE: 300 PSIG (21 BAR) (FUELING), 550 PSIG (38 BAR) {STATIC SYSTEM) £ G (94 STV PORPTEEL FORGNa;— [seEABLE
G. TEMPERATURE RANGE: 350°F TO +160°F LT (RSSAIPER AN
A%62 TYPE 304
3. FUNGTIONAL TEST:
© VERIY -0- LEAKAGE AT THE POPPET SEAL, USE “SNOOP" OR "TRAX" AT 50 PSIG (4 BAR) (LOW) o) BT L brotdsion. PARTOABER
— AND 300 PSIG {21 BAR) (HIGH) FOR 30 SECONDS EAGH, -0- BUBBLES T s TN e«.!_u.muan_.su ENGINEERED CONTROLS INTERNATIONAL, LLC.
s o RO RV
D 4. PERMANENTLY MARK ON SURFACE INDICATED THE FOLLOWING: GO [orecKeD 3w Tnme i bonnC e peiared
A AREGOLOGO NEANES 11172023 N toew B e L
8. PART NUMBE] Mas Y AL THGATS CF DSIGH O T a fese
| C. DATE CODE —— e el i e RSN,
D. MAX OPERATING PRESSURE 560 PSIG / 38 BAR SRt i Sk sy
— E. ECE SYMBOL & CODE *110R-050516-L" (SEE TABLE) i i soaasms | QDV, MALE, RECEPTACLE, FUELING
5. DIMENSIONS IN BRACKETS ARF MILLIMETERS. e ey FORGENECNS HEoeacie
x e @ e
= T [T o[ e
o Tors0 W e | @ = MFR5000 SER c
c 7 T 3 Z:) 73 7
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6 End of report

& |
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