INFORMATION REDACTED PURSUANT TOTHE FREEDOM
OF INFORMATION ACT (FOIA), 5 U.S.C.552(B)(6)

N ,l I'efA R' Navistar, Inc.
aw FewF ¥ 26801 Navistar Drive R. L. Van Laar
Lisle, IL 60532 USA Compfiance Manager

P: 331-332-1590
W: navislar.com

Stephen A. Ridella
Office of Defects Investigation

Enforcement
1200 New Jersey Ave. S.E.
Washington, D.C. 20590

September 15, 2017

Ref.: NEF-106kmb
EA16-001

Dear Mr. Ridella:

This letter is in response 10 your letter dated 08/09/2017 that Navistar received by email on the same date
regarding the Office of Defects Investigation (ODI) of the National Highway Traffic Safety Administration
(NHTSA) Engineering Analysis {EA16 001), issued to evaluate the integrity of the Compressed Natural Gas
(CNG) fuel systems on certain model! year (MY) 2014 Freightliner Business Class M2 vehicles, on substantially
similar Freightliner vehicles, and on certain other medium- and heavy-duty CNG peer vehicles.

Navistar has researched the CNG fuel containers used on Navistar’s CNG powered DuraStar, TranStar, and
WorkStar units and is providing the attached information in response to your request.

The undersigned should be contacted for any additional information regarding this issue at (331) 332-1590.

Sincerely,

R. L. Van Laar
Product Compliance Manager
Navistar, Inc.
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1. State the number of subject vehicles manufactured to date, grouped by vehicle make, model and model year.
Also, for each vehicle make, model and model year grouping, state the number of subject vehicles where
Navistar installed the subject component(s) as original equipment.

Response |:

Navistar manufactured as original equipment a total of 142 CNG powered vehicles from 2011 through
2016 model years and updated an additional 27 units with aftermarket installations. See detailed
make/model/year table below.

Make Model Model Install?tion Numl':erof
Year Location vehicles
Navistar {DuraStar
2012
Aftermarket Installation 1
Orginial Equipment 2
2013
Orginial Equipment | 17
Navistar |TranStar
2013
Aftermarket Installation 2
Orginial Equipment 1
2014
Orginial Equipment | 52
2015
Orginial Equipment I 9
2016
Orginial Equipment | 3
Navistar |WorkStar
2011
Aftermarket Installation | 24
2012
Orginial Equipment | 27
2013
Orginial Equipment l 29
2014
Orginial Equipment 2
Grand Total 169

2. State the number of subject vehicles Navistar is aware of, that have experienced Level 3 damage to one or
more subject components, grouped by vehicle make, model and mode! year. Multiple incidents involving
the same vehicle are to be counted together as one.
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Response 2:
Navistar is not aware of any of the units or subject components experiencing level 3 damage.

3. State the number of subject components Navistar has installed as original equipment on subject vehicles,
sold for service replacement and/or aftermarket installation to date, grouped by calendar year of vehicle
production (for original equipment) or calendar year of fuel container sale (for service replacement and/or
aftermarket instailation), and by fuel container designation (Type 1, Type 2, Type 3 or Type 4).

Response 3:

Navistar manufactured as original equipment a total of 142 CNG powered vehicles and updated an
additional 27 units with aftermarket installations. See fuel container details in the following table. Note
that the 7-digit code listed below would appear on the vehicle line set ticket.

Model Co::aellner Component
Year Count
Type
2011 | N/A - Bought directly from Agility NA 24
0015DRW - Total 55 Diesel Gallon Equivalent: One 40 DGE,
Mounted Right Side Under Cab, One 15 DSG, Mounted Left Side 3 5
Back of Cab
2012 1 00155TH - {1) Total 60 Diesel Gallon Equivalent, Mounted Above Rail )
Back of Cab Researching 24
N/A - Bought directly from Agility NA 1
0015DRW - Total 55 Diesel Gallon Equivalent: One 40 DGE,
Mounted Right Side Under Cab, One 15 DSG, Mounted Left Side 3 9
Back of Cab
00158KZ - Temporary, Top Draw, Steel, D-Style, 16" Tank Depth, 50
US Gal {189L), with Quick Connect Qutlet, Mounted Left Side, Back q 1
of Cab
2013 {'00155TH - (1) Total 60 Diesel Gallon Equivalent, Mounted Above Rail
Back of Cab Researching 30
0013STZ - Temporary; to be used by TSC for Certification and Road
Test Only, Customer/Body Builder to Supply & Install Permanent NA 7
CNG Tank
N/A - Bought directly from Agility NA 2
0015DSB - Total 75 Diesel Gallon Equivalent: One 45 DGE, Mounted
Right Side Under Cab, One 30 DGE, Mounted Left Side Back of Cab 4 22
0015DSC - Total 57 Diesel Gallon Equivalent: One 40 DGE, Mounted
Right Side Under Cab, One 17 DGE, Mounted Left Side Under Cab & e
2014 | 0015DSE - Total 75 Diesel Gallon Equivalent: One 45 DGE, Mounted
Right Side Under Cab, One 30 DGE, Mounted Left Side Under Cab 4 1
0015SKZ - Temporary, Top Draw, Steel, D-Style, 16" Tank Depth, 50
US Gal (189L}, with Quick Connect Outlet, Mounted Left Side, Back NA 5
of Cab
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00155TH - {1) Total 60 Diesel Gallon Equivalent, Mounted Above Rail
Back of Cab Researching 2
00155VG - Total 75 Diesel Gallon Equivalent: Five 15 DGE, Mounted
Above Rail Back of Cab, for 3600 psi system 3 1
0015DSE - Total 75 Diesel Gallon Equivalent: One 45 DGE, Mounted
Right Side Under Cab, One 30 DGE, Mounted Left Side Under Cab 4 2
0015SKZ - Temporary, Top Draw, Steel, D-Style, 16" Tank Depth, 50

so15 | US Gal (189L), with Quick Connect Outlet, Mounted Left Side, Back NA 2
of Cab
0015STZ - Temporary; to be used by TSC for Certification and Road
Test Only, Customer/Body Builder to Supply & Install Permanent NA 5
CNG Tank
0015STZ - Temporary; to be used by TSC for Certification and Road

2016 | Test Only, Customer/Body Builder to Supply & Install Permanent NA 3
CNG Tank

Grand Total 169

4. State the number of subject components Navistar is aware of, that have experienced Level 3 damage. For
each such container, please provide:

a.

oan o

Calendar year of vehicle production (for original equipment) or calendar year of fuel container sale (for
service replacement and/or aftermarket installation):

End-of-life date;

Calendar year the fuel container was condemned;

Fuel container designation (Type 1, Type 2, Type 3 or Type 4); and

Summary description of damage that condemned the cylinder (i.e. object impact or abrasion; fire
exposure; chemical exposure; improper repair attempt).

Response 4:

Navistar manufactured as original equipment a total of 142 CNG powered vehicles and updated an
additional 27 units with aftermarket installations. Navistar has received zero reports or warranty claims
related to level 3 damage on CNG fuel containers in these vehicles.

5. State the number of each of the following, received by Navistar, or of which Navistar is otherwise aware,
which relate to, or may relate to, the integrity of the subject components:

moe a6 o

Reports involving a crash;

Reports involving a fire or explosion;

Reports involving injury or fatality;

Property damage claims;

Third-party arbitration proceedings where Navistar is or was a party to the arbitration; and
Lawsuits, both pending and closed, in which Navistar is or was a defendant or codefendant.

For subparts “a” through “f,” state the total number of each item (e.g., crash reports, injury reports, etc.)
separately. Multiple incidents involving the same vehicle are to be counted separately. Multiple reports of
the same incident are also to be counted separately (i.e., a crash report and an injury report involving the
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same incident in which a crash occurred are to be counted as a crash report, an injury report and a lawsuit
report).

Response 35:

Navistar has not received any reports of crash, fire, explosion, injury, fatality, or property damage claims
for or related to the subject components and Navistar is not aware of any. Navistar has not received any
lawsuits or been involved in arbitration proceedings related to any CNG tank on Navistar vehicles and
Navistar is not aware of any such litigation or arbitration proceedings

In addition, for each incident related to items “a” through “f,” provide a summary description of the alleged
problem and causal and contributing factors and Navistar’s assessment of the probiem, with a summary of
the significant underlying facts and evidence. For items “¢” and “f,” identify the parties to the action, as
well as the caption, court, docket number, and date on which the complaint or other document initiating the
action was filed.

Response 5b:
No reports of items a-f as stated above.

6. Describe all assessments, analyses, tests, test results, studies, surveys, simulations, investigations, inquiries
and/or evaluations (collectively, “actions”) that relate to, or may relate to, the integrity of the subject
components or the fuel systems they are part of, that have been conducted, are being conducted, are
planned, or are being planned by, or for, Navistar. For each such action, provide the following information:

Action title or identifier;

The actual or planned start date;

The actual or expected end date;

Brief summary of the subject and objective of the action;

Engineering group(s), supplier(s) and/or third-party provider(s) responsible for designing and for
conducting the action; and

f. A brief summary of the findings and/or conclusions resulting from the action.

canoe

For each action identified, provide copies of all documents related to the action, regardless of whether the
documents are in interim, draft, or final form. Organize the documenis chronologically by action.

Response 6:

Navistar has no testing actions currently planned for past or current product at this time related to the
CNG fuel tanks or fuel systems. Attached is a sample of our initial CNG fuel tank product certifications
for both our DuraStar and TranStar models.

a. Action title or identifier;
Response: Statement of Compliance and FMVSS 304 Compressed natural gas fuel container
integrity lests.

b. The actual or planned start date;
Response: 2007

¢. The actual or expected end date;
Response: 8-30-2012
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d. Brief summary of the subject and objective of the action;
Response: Navistar’s CNG System supplier (Agility) provided FMVSS 304, FMCSR 393.68,
and ANSI NGV2-2007 test results required by the Navistar supplier quality acceptance process.

e. Engineering group(s), supplier(s) and/or third-party provider(s) responsible for designing and for
conducting the action,;
Response: Navistar’s CNG System supplier was Agility. Testing was performed for Agility by
two third-party testers; Structural Composite Industries (SCI) and Authorized Testing Inc.

f. A brief summary of the findings and/or conclusions resulting from the action.
Response: Test results show that the CNG tanks did comply with the requirements of FMVSS
304, FMCSR 393.68, and ANSI NGV2-2007.

® Please refer to test documents in Attachment I “Request #6 — Statement of Compliance NCD 0710
and Attachment 2 “Request #6 — Statement of Compliance NCD-0375".
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ATTACHMENT 1

Request #6 — Statement of Compliance NCD-0710



Statement of Compliance
Navistar, Inc.
Lisle, lllinois

No. NCD- (0710

Issued By:

' Body Systems Engineering
| Chassis Systems Engineering | X |
Electncal / Electronic Systems Engineering _?
T hmel Management

Object: Program 782 Fuel System Compliance With Side Saddle CNG Tanks

Thg: object described abov ¢ is in confor mity with the rcqu:remcnts of the follawi ing s_landard/regulalmn'

Slandard/Regulanon No. 'Tnle [ Section No. " Revision / Issue
RESER G IR PN e Y S e ) St sl Date S5 ‘
ANSI NGV 2-2007 American National Standard | All 4" Edition-2007 |

| For Compressed Natural Gas | , |
| Vehicle Fuel Containers {

FMVSS 304 i (nmpre';sed Natural Gas Pucj All A - I October 30, 2030—_1
o | Container Integrity i ;
FMSCR 393.68 | Compressed Natural Gas Fuel | All | August 30, 2012

- | Containers | a -

Supporlmg Dncumenlauon

Dﬂn@g R e el T it | Revision / Issue Date e

» Not Applicable ) T/\gmt) Fuel Tank Description l May, 20i2 _ __j
' Not Applicable | Quantum Technologies Compliance y November 21,2012

' - Statement (30DGE LH Tank
__________ o PVI]3907) o _4_‘ - ]
Nol Applicable | Quantum Technologies C omplmnce ! November 21, 2012

. ! Statement (45DGE RH Tank ‘

| o Lv\zmms) ) | -

' 90'5 16G & 91196H | Side Saddle Tank Releases August 13, 2012

3983411CO1 ___f*“fank Fuel. RHCNG Fueld5 DGE | January. 2013
398?4[7( “ Tank, Fuel, LH CNG Fuel 30 | l)(:k | January, 2013 -

NI NI 500""33" - o Fuel €l Tanks Stde Saddle - [ July 27. 2012 B .

Written By: 2 :!( 1
ael Olésnavich

Written By:
Product Development Engincer - Dale Norman

Date: /— Z(;‘/J

Approved By:
Chief Engineer — William Comish

Pagce 1 of |
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P: 250 765 1777 F: 866 836 5386

Img"'ly = l"-s’l : ggsE N www Agilityfs.com

The following pages detail the component specifications and details for the Agility Fuel Systems CNG system.
System working pressure is 3600 psi. Uniess specified otherwise, each of the following components listed
may also substitute an equivaient part from an approved vendor.

We have 2 different types of cylinders that will be used in the range of product configurations being
considered.

The Behind the Cab configuration will utilize Type 3 ONG cylinders in the 21 x 80 size. Current approved
suppliers of these cylinders are: N,; ¥
« Dynetek Industries  uf/ omp'

»  Structural Composites Industries 43’
o Luxfer

EnER P Cipcc SEAL

‘ The Rail Mount configuration will utilize Type 4 CNG cyfinders of various diameter and length depending on
the configuration. Current approved suppliers for these cylinders are:
e Llncolin  OMB , CiRere Sénl

¢ Quantum Y"‘? 0/°l LikcrLE SEAC

o P—

CONFIDENTIAL Page Jof 16

May 15, 2012
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Quantum Technologles

QUANTUM

3

§

392t - 25 MPa Tank ASM (Part number: 113907)

Date: 11721712

This is to certify that Quantum 25" CNG Tank with part number 113307 complies with all requirements
of NGV2-2007 and FMVSS304. The 25" diameter tank is a design deviation from part number: 101994,
which served as a baseline tank passing all testing per NGV2 requirements. Any design deviation from
the baseline tank would only require a selected suite of testing to comply. The chart below highlights
the testing that was already completed with the basefine tank as well as the additional testing that was
required for the 25" diameter tank to also meet the standard.

{Test Requirements for Designs and Deslgn Changes)

Required Tests per e Basel® | Deviated Tank
NGV2 (Section) PN: 101894 PN: 113907
18.6 Hydrostatic Burst Test X
183 Ambient Cycling Test X
185 Extreme-temp, cycling X
189 Bonfire Test X
18.11 Penetration Test X
18.7 Composite Flaw Tolerance Test X
18.1 Accelerated Stress Rupture Test X
18.8 Drop Test X
18.12 Permeation Test X
184 Environmental Test X
183 Natural Gas Cycling Test X

David Rea
Director, Fuel Systems Engineering

ATTACHMENT 1 ~ Request #6 — Statement of Compliance NCD-0710

Reza Parchami

Quality Engineering, Manager

n/21//2
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Quantum Technelogies

603t~ 25 MPa Tank ASM {Part number; 113028)

This is to certify that Quantum 25“ CNG Tank with part number 113028 complies with all requirements

of NGV2-2007 and FMVS5304. The 25"

diameter tank is a design deviation from part number: 101994,

which served as a baseline tank passing all testing per NGV2 requirements. Any design deviation from
the baseline tank would only require a selected suite of testing to comply. The chart below highlights
the testing that was already completed with the baseline tank as well as the additional testing that was
required for the 25" diameter tank to also meet the standard.

(Test Requirements for Designs and Design Changes}

Required Tests per Test ’:ﬂ" Deviated Tank
NGV2 (Section) PN: 101934 PN: 113028
186 Hydrostatic Burst Test X X
183 Ambient Cycling Test X X

185 Extreme-temp. cycling X

189 Bonfire Test X X
18.11 Penetration Test X

18.7 Composite Flaw Tolerance Test X

18.1 Accelerated Stress Rupture Test X

188 Drop Test X
18.12 Permeation Test X

18.4 Environmental Test X

183 Natural Gas Cycling Test X

N

David Rea
Director, Fuel Systems Engineering

ATTACHMENT 1 - Request #6 — Statement of Compliance NCD-0710

Reza Parchami
Quality Engineering, Manager
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Release 80316G

Release Report'yiory Formal - Seiection Part
Pas BOu UOM

N150072332 " 09 01 "007 010 3983411C91 FC TANK,FUEL, RH CNG 45 DGE

AL N150072332 T O7 PC UNCLASSIFIED, PSEUDO RECORD1 1
AA  N150072332 "07 "01 "001 "010 3985617C1 I PC SUPPORT, FUEL TANK, CNG "2
AA N150072332  "o7 o1 "002 "010  3691087C1  In  PC BOLT, HUCK-SPIN &8 DIA -14 12
AA - N150072332  "07 01 "003 010  3691083C1 In  PC NUT, HUCK SPIN COLLAR 58 DIA " 12
AA N150072332 "08 "00 "000 "000 ” 1 In  PC UNCLASSIFIED, PSEUDO RECORD1 "
AL N150072332 08 "0 "001 "010  23085617C1 I PC SUPPORT, FUEL TANK, CNG "2
AA  N150072332 08 "01 "002 "010 3691087C! In  PC BOLT HUCK-SPIN &/8 DIA 14 T
AA - N150072332  "08 "01 "003 "010  3691083C1  In  PC NUT, HUCK SPIN COLLAR 578 DA " 12
AA N150072332 "09 "00 "000 "o00 7 1 In  PC UNCLASSIFIED, PSEUDO RECORD1 "y
AA_ N150072332  "09 "01 "004 "010  3985616C1 I PC SUPPORT, FUEL TANK, CNG "4
AA__ N150072332 09 " 01 005 010 3983412C91 In PC TANKFUEL LH CNG 30 DGE AT |
AA  N150072332 " 09 T 01 006 010  3820289C2  In  PC BOLT.HEXFLG 11213 X 1 ¥4 TMS-4523, GRADE 8 T2
AA i 1|

-l

AR N150072332 002 3691097C1  In NUT, HUCK SPIN COLLAR ¥4 DiA 7
AL N1S00T2332 o1 ot "003 T0t0 36%1087C1 In PO BOLT, HUCK-SFIN 5% DiA -14 i
N150072332 "0t "0t "003 "010 3691087C1 Ox FC "3 BOLT RUCK-SFIN 8 DIA-14 "y
AA NISO072332 “01 01 003 T020  3501083C1 In PC NUT, HUCK SPIN COLLAR 5/8 DI s |
AL N1saa7232 Tat Tar Tooe Tote FmaL In FC UNCLASSIFIED, nuuwpmrropomaaasmsmrs 7
Nt50072332 "01 "0t “o0e T016 3661097C1 ow PC T3 NUT, HUCK SPIN COLLAR ¥4 DIA 7
A N1S0072332 "0t "9 "005 090 FINAL n FC UNCLASSIFIED, DUMMY PART FOR OUT-RELEASING PARTS 1
N150072332 "1 "ot 005 Tot0  3691083C1 ow FC "3 HUT, HUCK SPIN COLLAR 578 OIA 1
A N150072332 "ot "ot "oo6 020 aorseR1 i Fe NUT, M16, HEX PREV TORQUE FLANGE NUT CL 10 '
AA - N150072332 01 01 007 To10 FINAL In PC UNCLASSIFIED, DUMMY FART FOR CUT-RELEASING PARTS 4
N150072332 01 "ot "007 010 a07s6R1  ow PC T3 NUT W15, HEX FREV TORQUE FLANGE NUT CL 10 Ak
AL NIS0072332 o2 o1 Tp02 "o 3691097CT I Pe NUT, HUCK SFIN COLLAR ¥4 DIA " g
AL NI50072332 T02 01 003 "020  3691083C1 In  PC NUT, HUGK SFIN COLLAR 58 Di& "
A NIS0072332 02 6t T00s To10  FINAL in PC UNCLASSIFIED, uummrmaourmensmsmrs 8
N150072332 "02 "o1 004 010 3691097Ct 0w PC "3 NUT HUCK SPIN COLLAR ¥4 DIA 8
AR ON1S00T2332 T2 "ot 005 o160 FinaAL n #C UNCLASSIFIED, DUMMY FART FOR QUT-RELEASING PARTS 1
N150072332 “92 "01 "005 "010 36010831 oOw PC T3 NUT HUCK SPIN COLLAR 58 DiA 1
A NI500T2332 Tor Ta1 oMl 016 FINAL In PC UNCLASSIFIED, DUMMY FART FGR QUT- RELEAS!MGFARTS 2
150072332 "o7 "ot 001 "010  3985617C1 Ow PC "3 SUFFORT FUEL TANK, CNG 2
A% NI5007T2332 "7 To1 002 T0%0  FINAL in PC UNCLASSIFIED, DUMMY PART FOR GUT- REIEASINGPARTS 12
N150072332  "07 "1 "002 "010  3691087C1 ow PC " 3 BOLT, HUCK-SPIN 58 DIA -14 12
A N150072332 Vo7 To1 "003 "010  3891087CT I PC BOLT, HUCK-SPit 58 DIA -14 K"
NIS0072332 o7 "01 "003 "00  3801083C1 0w ¢ T 3 NUT HUCK SFIN COLLAR &8 DIA " 12
AA O N50072332 To7 "ot 003 T020  3691083C1 I PC NUT, HUCK SFIN COLLAR 58 DIA =7
AA NI50072332  To7 "ot "018 "010  3085617¢1 I PC SUPPORT, FUEL TANK, CNG "2
AA - N150072332 T08 To1 001010 FINAL W PC UNCLASSIFIEQ, DUMNY PART FOR CUT- naasummrs' 2
N150072332  “08 "ot "001 "010  398%617C1 o PC ” 3 SUFFORT, FUEL TANK, CNG 2
AL N150072332 08 T01 T002 TBt0 FINAL I FC UNCLASSIFIED, DUMMY wrropmnaaasmcmrs 12
15007232 08 "01 "002 010 3691087C1 0w PC T3 BOLT HUCK-SPIN S8 OIA -t 12
A N150072332 08 "o1 003 010 3691087C1 I PC BOLT, HUCK-SPIN 5% DU -14 Y,
N150072332 "o8 "1 003 T010  3691080C1 oOw PC " 3 NUT, HUCK SFiN COLLAR 548 DtA "2
AA O N1S0072332 Tos Tor "0%3 T020 3691083C1 W PO NUT, HUCK SFIN COLLAR 58 DIA " 12
A N150072332 T08 "O1 018 010 2968617t W PC SUPFORT, FUEL TANK, CNG )
A N1S00T2332 T08 o1 00t 010 FimaL in PC UNCLASSIFIED, QUMMY FART FOR QUT-RELEASING mrs' ¢
N150072332 05 "o1 "ot "010  398S646C1 Ow PC T3 SUPPORT FUEL TANK, CNG 4
AL NIS0CTZ332 T09 "0t 020 T010  3985616C1 In RC SUPPORT, FUEL TANK, CNG "
AL M150072332 T09 "ot Tom1 Tor0 3820206C2 I PC BOLT, HEX FLG 1/2-13 X 1 214 TWS-4523, GRADE 8 "%
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Statement of Compliance
Navistar, Inc.
Fort Wayne, Indiana

No. NCD-06315

Issued By:
Body Systems Engineering ]
Chassis Systems Engineering X
Electrical / Electronic Systems Engineering
Powertrain

Object: It is Navistar Chassis Systems Engineering’s statement that based on these supplier test
reports, that WorkStar CNG model vehicles meet all of the requirements of FMVSS 304,
Sections 7.1 and 8.1 are shown to be met from SCI Test Report dated 21 SEP2009 (See attached
document); Section 7.2 is met based on SCI Test Report dated 11SEP2009 (See attached
document); Section 7.3 is shown to be met based on SCI Authorized tested dated 23JUL2009
(See attached); and Section 8.3.1(b) is being judged by Engineering to meet per the statement
below.

The object described above is in conformity with the requirements of the following
standard/regulation;

Standard/Regulation No. | Title Section No. Revision / Issue Date

FMVSS 304 CNG Fuel Container | ALL 3DEC1998
Supporting Documentation:

Document No. Title Section No. | Revision / Issue Date

SCI Test Report FMVSS 304, Model 810W 9-21-2009

SCI Test Report FMVSS-304-3600, 810W 9/11/2009

Authorized Testing, SCI | Part Number: ALT 810W July 23, 2009

Additional Information:

25% bonfire test will be judged acceptable due to the presence of Thermally Activated Pressurc
Relief Valves on all cylinders. The pressure tested at becomes irrelevant when using TAPR Vs,
only the temperature al which the valve operates at is relevant, which was shown on the 100%
test.

Written By: (Signature) |
(Chs

& 2720,/

Approved By: (Signature) Date: & ~ .2 7= 2o/
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STRUCTURAL COMPOSITE INDUSTRIES

SCI FORM NO. 796 REV.03/05
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WORK ORDER NUMBER 612.14
SPECIFICATION FMVSS304 MODEL 810w
REQUIREMENT _ 17333 CyclEs @ 3600 psic  SERIALNO. 0OS§
6667 CYCLES @ 4500 PsIG PART NO.
CYCLE MEDIA HYDRAULIC OIL CYCLEPUMPNO. 5
SERIAL NUMBER REPRESENTED ARE TO
DATE TIME PRESSURE (psig) RATE COUNTER READINGS CYCLES INSP.
Lower Upper (SEC. ON STAMP
Phage of Phase of [PER PRE-SET COMPLETED |VESSEL
Cycle Cycle  |CYCLE) ,
-5 1vaof (20 |20 17233 ] o 0 &

i ] 4 L ! ) i ] UDIT
A4®-o7|8:008] 1FO 300 | 14| o [17333[17333 |G é
A-18-09F:452| |40 | Yoo | 18 o o

v v | v i g v e et 4
92119 [b'ooM (Jo [Feoo [ 1§ [(ALD (13038 12635 @“

¥ LASQIC ‘k"W[Qdcl i ¢ X_Q&QQ” ¥
S COMMENTS:
TESTED BY ROBERT SANCHEZ 26 ,;@_¥Q .
WITNESSED BY CT.F.
DATE 09 - 2[-0 Pen €, Scupmniel




T REV:  [WORK ORDER:
SCT Tmzqqq K
i qr_Torssx/ L B0
FAWSS304

FIRST PIECE
INSPECTION
| \

/T T 7
”‘:E,,\@ ) CTF
e |

Ml S E NS Taizar 1 . 673

v’
CVuNOER 00 | o \SsE. 5 mizgr— 16.0¥1]
° | WoSE S a1 16.613
= earwm am i
wecK G t]12-30 min amr—t%T ~
AsEL LocATON ‘| Wev) [Fscace {380 | v
CruNDER oL ° | 80.55t oA e {gp.7S |V
OYUNDER voLUME 12,165 5o :ﬁ;’;’"
CYLINDER WEIGHT: 70 + 2D H.‘;WE'GHT)
T oL
[resT TECrMNCIAN: INSPECTION REPORT OR NBR NO: CEPTANCE TAG NO:
Pz | M s
F—' {RFECHORaATe: T ST
"‘\g 04-15-09 @

ATTACHMENT 2~ Request #6 — Statement of Compliance NCD-0375 Page 3 of 12



AUTHORIZED >
TESTING INC. Phone: (851}682-4110 « Fex; {951) 682-6090

Emati: fjensen@authorizediesting.com

2522 Kansas Avenue * Riverside, CA 92507 USA URL: www.authorizedesting.com

TEST REPORT

CUSTOMER: 8CI TEST DATE: July 23, 2008

PART NUMBER: ALT 810W SUBMITTED BY: Ed Acree

SERIAL NUMBER: 007 TYPE: 3
BONFIRE TEST

TEST PROCEDURE:

The cylinder was fitted with 2 EMER 110R-000049 valve (1 end of cylinder) and a EMER Adapter/PRD

110R-000054 (on the opposite end).

Cylinder serial number 007 was filled to 100% of service pressure {3600 psi) with CNG.

Cylinder was then placed centered four inches above a 85 inch propane bumer.

ANSI Type “K" thermocouples were attached at the valve (channel #1), upper tangent sidewall (channel
#2), Middle sidewall (channel #3) and fower tangent sklewall {channel #4), and aft end (PRD) (channel #
5} then connected to an electronic temperature data logger. A calibrated pressure transducer was
connected to the valve outlet {channal # B) so that intemal pressure could be monltored during the test.

Time, pressure, and temperature recordings were made at one intervals commencing upon ignition of the
fuel,

TEST RESULTS:
SERIAL NUMBER: 007

FiLL PRESSURE VENT PSSURE TIME TO VENT VENT DURATION

Each cylinder vented its entira contents through the PRD.
Testing and resuits of testing were In accordance with SCl PO 9887.

A record of times and pressures Is attached,
| certify the above information to be true and correct.

Signed; Date: July 29, 2008
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SCIALT 810w
PRE-BONFIRE TEST SET-UP
SiN 007

SCI ALY 810w
PRE-BONFIRE TEST SET-UP
S/N ao7
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SCI ALT 810W
PRE-BONFIRE TEST SET-UP
SN 007

SCI ALT 810w
BONFIRE TEST IGNITION
SN 007
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SCIALT 810W
POST BONFIRE
S/N 007
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s

gt et At A4 b i

St st i 4

Timestam Channe! 1 Channel 2 Channel 3 Channel 4 Channel 5 Channel 8

{deg F)
ALT 810w SN. 007
8:36:41.0 111.8
0:36:42.0 128.2
9:36:43.0 181.2
9:36:44.0 2347
8:36:45.0 280.2
9:36:48.0 350.8
9:36:47.0 4276
9:36:48.0 459
8:36:48.0 480.8
9:36:50.0 4845
9:38.51.0 499.4
0:38:52.0 5034
$:36:53.0 509.6
0:36:54.0 511.4
9:36:55.0 5146
9:36:56.0 516.5
9:36:57.0 518.7
9:36:58.0 5292
9:36:58.0 §38.2
9:37:00.0 5426
9:37.01.0 546.2
8:37:.02.0 541.7
9:37:03.0 5486
9:37:04.0 601.8
9:37:05.0 626.8
8:37:06.0 657.2
9:37.07.0 705.5
8:37:08.0 743.7
9:37:00.0 758.9
9:37:10.0 756.2
8:37:11.0 7422
9:37:12.0 733
%:37:13.0 728
9:37:14.0 704.2
8:37:15.0 690.2
9:37:16.0 671.7
9:37'17.0 660.5
9:37:168.0 6456
9:37:10.0 634.3
9:37:20.0 809.7
9:37:21.0 597
$:37:22.0 569.8
9:37:23.0 542.4
9:37:24,0 5311
9.37:25.0 505.7
9:37:26.0 4803
9:37.27.0 459.6
9:37:28.0 4473
8:37.29.0 4289
8:37:30.0 418.6
9:37:310 397.3
9:37:32.0 3689.3
9:37:330 375

(deg F)

100.4
180.1

11055

1078.4
1120.8
1122.4
10626
1045.5
1053.6
1051.3

1062
1094.4
11125
10721

1051
1009.4
1008.6

9774

8513

981.2

978.5
1001.7
1028.1
1044.1
1054.3
1060.8
1070.5
1069.4
1064 1

{deg F)

1103

(deg F)

96.8
110
1838
286.2
338.5
460.3
520
584.8
621.8
855.5
6728
745.6
7823
8199
8749
896.9
1186

{deg F)

818
221
856
88.3
1224
1322
155.1
1708
1719
1751
1746
2052
2411
508
4872
857.1
758.7
7513
7519
6815
8454
756.5
8484
7549
816.5
1010
1035.2
898.2
915.3
11017
1001.8

997.8
1178.4
1218
1280.2

837.5
1034.2
1000.7

8554

9395

976.7
1068.6
1083.7
1124.5
1203.¢
12301
1262.7
1282.2

1310.3
13197
13543

3600
3600
3800
3600
3800
3600
3800
3600
3800
3600
3800
3800
3600
3600
3600
3600
3800
3600
3600
3600
600
3600
3600
3600
3600
3800
3600
3600
3600
3600
3600
3600
3800
3600
3800
3600
3600
3600
3600
3804
3604
3604
3609
3609
3614
36089
3514
3620
3620
3625
3625
3631
3631

ATTACHMENT 2 - Request #6 — Statement of Compliance NCD-0375
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9:37:34.0
8:37:35.0
9:37:36.0
9:37.37.0
9:37:38.0
9:37:39.0
9:37:40.0
9:37:41.0
9:37:42.0
9:37:43.0
9:37:440
9:37:45.0
9:37:46.0
9.37:47.0
9:37:48.0
9.37.49.0
9:37.50.0
9:37:51.0
9:37:62.0
9:37:53.0
9:37:54.0
9:37:55.0
9:37:56.0
9:37.57.0
9:37:58.0
9:37:58.0
9:38:00.0
9:38:01.0
9:38:02.0
9:38:03.0
9:38:04.0
0:38:05.0
9:38:06.0
8:38:07.0
6:38:08.0
9:38:09.0
$:38:10.0
9:38:11.0
9:38:12.0
9-38:13.0
9:368:14.0
9:38:15.0
9:38:16.0
9:38.17.0
9:36:18.0
938:19.0
9:38:20.0
9:38:21.0
9.38:22.0
9:38:23.0
9:38.24.0
9.38:25.0
9:38:26.0
8:38:27.0
9:38:28.0
9:38:29.0
9:38:30.0

363.8
3586

339.8
322.4
3128

285.3
27158
258.3
2521
2424
2379

2263
2166
2117
2021
1856
1836
191.2
180.7
1872
186.3

1825
1789
1766
175.2
1733
1721
1699
168.9
167.5
167.3
168.3
1654
164.6
183.6
163.1
162.2
161.4
160.2
1563
157.9
154.9
1543

153
151.8

149
147.2
144.3
143.8
143.8
1427
141.3
1397

1069.7
1081.8
1071.2
1064.1
895.4
1138
1028.1
1194.8
1042.2
11223
11687.2
1131.7
1107.8
1109.3
1084.3
1136.2
11451
11685.9
1150.7
1122.8
1121.9
1153.6
1200.9
1208.3
12624
1284.8
1301.2
12881
1273.3
1249.4
1236.5
1203.4
1188.3
1168.7
1187.7
11701
11724
1174.4
1190.6
1201.8
1215.2
1193.8
11781
1174.2
1184.5
1181.2
11811
1180.1
1177.2
1172.3
117586
1188.1
1167.3
11587
1180.3
119186
1198.2

1181.8
1204.2
1218
1235.7
1188.7
1073.4
1162.3
1050.1
1141.3
1001.6
890.8

764.8
780.9
779.5

7l‘! 3
780.7
777.8
7734
753.6
7701
785.5

870 7

891.8

968.5

1051
1121.6
1178.9
1257.9
i280.6
1331.3
1384.8
14148
14728
15105
1561.9
1581.6
1591.4
1620.9
1635.4
1617.8
1843.4
1665.2
15628
1621.9
1633.5
1624.4
1617.1
1612.7
1600.1
1618.9
16403
1620.5
1607.7

1618

11262

1154
1158.2
11791

1294.9
12452
1208.3
1081.2
1051.2
12223
12025
1161.2

1179
1160.2
118.3
12086
1247.7
12941
1360.2

1454.5
1496.9
1502.7
1480.2
1474.7
1445.1
1408.8
1370.7
10334
1115.7
1206.1
11026
1096.1
1181.6

1181
1154.3
1253.9
1158.3
11418
1121.8
1178.9
1257.9
1289.6
13313
1384.8
1414.8
1472.9
15105
1561.8
15816
1561.4
1620.9
16354
1617.8
1813.4
1665.2

1401.3
14723
1508.5

1544 8
15445
16703
1840.3
1800.7
1875.6
1977.4
1961.4
1663.5
1547.6
1934.5
1841.8
1838.2
1858.7
1916.2
179386

1801
1887.5

1885
1894.6
1877.3
1865.1
1871.8
1820.7
1774.7
1714.9

1718
1758.3
1858.7
1812.5
17565.3
1702.3
1706.2
16806.5
1768.3
1739.9
1724.1
1619.6
1582.7
18371
1606.6

626.6

308.2

a03.1

439.2

211, ‘I

434
2407
3108
ar1.e
4224
252.3
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9:38:31.0
9:38:32.0
8:38:33.0
9:38:34.0
9:38:35.0
9:38:38.0
2:38:37.0
:38:38.0
9:38:30.0
9:38:40.0
9:38:41.0
9:38:42.0
9:38:43.0
9:38:44.0
8:38:45.0
9:38:48.0
9:38:47.0
9:38:48.0
9:38:49.0
9:38:50.0
9:38:51.0
9:38:52.0
9:38.53.0
9:38:54.0
9:38:55.0
8:38:56.0
9:38:57.0
9:38:68.0
9:38:58.0
8:39:00.0
8:39:01.0
9:39:02.0
9:38:03.0
9:39:04.0
9:38:05.0
9:39:06.0
9:39:07.0
2:38:08.0
9:39:08.0
9:39:10.0
9:39:11.0
9:39:12.0
9:39:13.0
8:39:14.0
2:39:15.0
9:39:16.0
9:39:17.0
9:39:18.0
©€39:19.0
$:39:20.0
©:39:21.0
9:39:22.0
938:23.0
9:39:24.0
9:39:25.0
9:38:28.0
9:39:27.0

138.8
137.1
136.7
138.3
136.4
135.8
1345
1334
131.8
1313
1308

1288
1208
120.9
129.8
1204
1289
126.8
1283
1206

130.3
1306
130.7
1311
130.8

3
1311
1308
1298
1208
129.7
1206
1284
1279
12683
1287
128.5
128.7
128.5
i27.8
126.3
1243
124.7
124.8
125.3
125.4
1253
1251
1251
125.1
1251
1254
1254
1258
125.8

1198.7
1188.7
1159.3
1185.5
1137.4
1126.2
19277
1074.5
1027.5

1040.1
1080.9
1037.7
1073.1
1011.6
1025.8

1644.3
16724

1679.9

1681
1702.1
1688.1
16713
1646.6
1672.5
1665.5
16124
1561.5
1554.2
1817.6
1615.8
1633.4
1840.5
1630.9
1624.7
15794
1530.8
15128

1337.9

1582.6
1821.9
16335
1624.4
1617.1
1612.7
1600.1
1618.9
16403
16205
1607.7

1619
1644.3
1672.4

16789

16881
17021
1686.1
16713
16455
16725
1865.5
16124
1561.5
1554.2
1617.6
1615.8
16334
16405
1630.9
1624.7
15794
15306
15126
1504.1
14555
1337.9

1278
1203.7
1154.2

1085
$027.7

971 1
1008.3
1018
980.7
919.2

8574
805.1
7846
762.8
748.9
7835

-508
-508

-508
-508

-508

-508
-508
-508
-508
-508
-508

-508

-508
-508

-508
-508
-508
-508

-508

-608

585 TC wire bumed out
873
857
552
536

147
142
137
131
131
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9:30:28.0
8:38:20.0
9:39:30.0
9:39:31.0
9:39:32.0
9:38:33.0
8:39:34.0
9:39:35.0
8:39:36.0
9:39:37.0
9:39:36.0
8:39:38.0
9:38:40.0
9:39:41.0
9:39:42.0
0:38:43.0
9:39:44.0
9:39:45.0
8:39:46.0
9:39:47.0
9:39:48.0
9:39:49.0
6:39:50.0
9:38:51.0
9:39:52.0
9:39:53.0
0:39:54.0
9:39:55.0
8:39:56.0
9:38:57.0
9:309:58.0
9:38:59.0
9:40:00.0
9:40:01.0
9:40:02.0
9:40:03.0
9:.40:04.0
9:40:05.0
9:40:06.0
9:40:07.0
2:40.08.0
9:40:08.0
9:40:10.0
9:40:11.0
9:40:12.0
9:40:13.0
9:40:14.0
9:40:15.0
9:40:16.0
9:40:17.0
9:40:18.0

1255
1253
1255
1251
1246
1248
1247
1251
1248
1247
1247
125.1
125.1
1285
1259
1259
1252
1249
124.4
1245
1247
1249
1251

125
1246

125

125
1254
1258
126.2
126.2
126.5
1268

1269
126.9
1269
126.6
1259
1256

1264
1269
126.3
126.3

1258
1257
1257
125.9
1257

803.7
805.6
807.2
782.9
794.1
774.1
788.5
785.8
8034
816.3
8246
816.3

7873

778
774.8
754.9
e

7454
755.1

758
1724
766.9
7796
793.8
820.4
803.1
7983
B05.6
802.5

846.1
8726
802.5
817.8
9
984.5
975.3
1014.6
1022
1075.5
11283
1138.2
1168.2
11871
1207.5
1230.3

776.4

763
737.4
723.8
7209
691.3
685.5
729.3

821.2
7884
7943

-508
-508
-508
-508
-508

-508

-50B

-508
-508
-508

-508
-508
-508
-508
-508
-508
-508

-508
-508
-508
-508
-508
-508
-508
-508
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[ ]

(SCI | BURST TEST REPORT

B
WO No: 61214 Test Date: 08/11/2009
Wind Pattern: WPC-810W Model No: 810w
Specification: FMVSS-304-3600 Part No:
NMR: Serial No: 007
Acceptable [X] Acceptance Criteria
Non-Acceptable [ ] ENGINEERING EVAL STUDY

POST BONFIRE BURST

10 Seconds Hold at 8100 psig [ X ] MIN. REQUIRED BURST PRESSURE=8100

Actual Burst Pressure:

10800 PSIG

Failure Mode: HOOP MID CYLINDER SEPARATION

Comments:

Tested By: ROBERT SANCHEZ @

BT24025.xs
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