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Introduction

This document presents the test procedures used and the results obtained during the performance of an
Environmental/Dynamics test program at Element Materials Technology Denver-Longmont (hereafter
referred to as “Element”). The test program was conducted to assess the ability of the specified Equipment
Under Test (EUT) to successfully satisfy the requirements defined in the test specification.

2.0 References

The following references listed below form a part of this document to the extent specified herein.

Test Specification: Hart InterCivic Verity Vanguard 1.0 EAC Environmental Hardware Test Plan v2.0
SLI Compliance Purchase Order 20240723-02 dated 07/23/2024.

Element Quotation OP0648193 dated 10/10/2023.

ISO/TEC 17025:2017(E) General Requirements for the Competence of Testing and Calibration
Laboratories, dated 11/2017.

3.0 Product Selection and Description

SLI Compliance selected and provided the following test sample(s) to be used as the Equipment Under Test.

Table 3.0-1: Product Identification — Equipment Under Test (EUT)

Item Qty. Name/Description Part Number Serial Number
2007020, Rev. A
1 1 Vanguard Boost Reg: VV-500 B2520006601
2007010, Rev. A
2 1 Vanguard Flex Reg: VV-400 F2520001001
. . 2007030, Rev. A
3 1 Vanguard Vault with Imprinter Reg: VV-600 V2520004401
2007040 Rev A
4 1 Vanguard Adapt Reg: VV-700 A2520009201
5 1 Vanguard Capture (Central Scan) Server HP Z2 SFF G4 MXL401233Q
6 1 Vanguard Capture (Central Scan) Client HP Z2 SFF G4 MXL4233CZC
7 1 P24 Monitors None CNC347IMLW
Canon DR-G2110 High-Speed Scanner
8 . .
! with Imprinter (COTS) None 16313298
Canon DR-G2140 High Speed Scanner
? ! with Imprinter (COTS) None JE306475
. CNC3471MMG,
10 2 P24 G5 Monitors (COTS) None CNC347IMLW
3.1 Security Classification

Non-classified

4.0 General Test Requirements

4.1 Test Equipment

The instrumentation used in the performance of these tests is periodically calibrated and standardized within
manufacturer's rated accuracies and are traceable to the National Institute of Standards and Technology. The
calibration procedures and practices are in accordance with ISO 17025:2017. Certification of calibration is
on file subject to inspection by authorized personnel.
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5.0 Test Description and Results
Table 5.0-1: Summary of Test Information & Results
Section Test Specification Test Facility Test Date Part # Serial # Test Result
2007020, Rev. A Reg: B2520006601 Customer
Hart InterCivic Verity Vanguard VV-500 determined test
5.1 Bench Handling 1.0 EAC Environmental Hardware Longmont 0033//116 (;/220 0225 5- 20070 ISKII?ZZ)IOA Reg: F2520001001 coﬂ?iflsc?i&;ran
Test Plan v2.0 2007030, Rev. A Reg: V2520004401 operational status
VV-600 check
2007020, Rev. A Reg:
‘ B2520006601
VV-500 Customer
o Hart InterCivie Verity Vanguard 03/03/2025 - 20070 lgﬁsz Reg: F2520001001 det;?;‘g‘;irte“
52 Vibration 1.0 EAC E;Vltr(l))rllmen;a(l) Hardware Longmont 03/19/2025 2007030, Rev. A Reg: V2520008401 conducting an
estrian v VV-600 operational status
2007040 Rev A Reg: check
VV-700 A2520009201
2007020, Rev. A Reg:
‘ B2520006601
VV-500 Customer
Hart InterCivic Verity Vanguard 03/18/2025 - 20070 lgﬁsz Reg: F2520001001 det;?;‘g‘;irte“
53 Low Temperature 1.0 EAC Environmental Hardware Longmont 03/19/2025 2007030, Rev. A Reg: conducting an
Test Plan v2.0 VV-600 V2520004401 operational status
2007040 Rev A Reg: check
VV-700 A2520009201
2007020, Rev. A Reg:
‘ B2520006601
VV-500 Customer
Hart InterCivic Verity Vanguard 03/14/2025 - 20070 lgﬁsz Reg: F2520001001 det;?;‘g‘;irte“
54 High Temperature 1.0 EAC Environmental Hardware Longmont 03/18/2025 2007030, Rev. A Reg: conducting an
Test Plan v2.0 VV-600 V2520004401 operational status
2007040 Rev A Reg: check
VV-700 A2520009201
2007020, Rev. A Reg:
VV-500 B2520006601
2007010, Rev. A Reg:
VV-400 F2520001001
2007030, Rev. A Reg:
i’ V2520004401
VV-600 Customer
Hart InterCivic Verity Vanguard 03/07/2025 - 20070‘{?&;’&? Reg: A2520009201 dete::s“:;irte“
55 Continuous Operation 1.0 EAC Environmental Hardware Longmont 03/14/2025 HP 22 SFF Ga MXL4012330Q colrjl ducting an
Test Plan v2.0 .
HP 72 SFF G4 MXL4233CZC "Peratlﬁnall(smms
chec
None CNC3471MLW
None JG313298
None JF306475
N CNC3471MMG,
one CNC3471MLW
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5.1 Bench Handling

5.1.1  Test Procedure
Hart InterCivic Verity Vanguard 1.0 EAC Environmental Hardware Test Plan v2.0

5.1.2  Test Result
The EUT’s results will be determined by SLI Compliance.

5.1.3 Test Datasheets

Start Date: 3/6/25 [End Date: 3/19/25 | SLI Compliance Project No: PR184986
Test Engineer: Cam Storcy Customer Witness: Darrick Forester Temp: 75F Humidity: 22%
Date Time Axis Plot No. Serial No. Remarks Initials
3/6/25 1535 Setup Bench Handling test on UUT Boost CS
1548 Drop 1-4  [B2520006601 |Perform 4 drops on UUT from a height of 4 inches. 1 drop per edge CS
3/7/2025  |1055 Setup Bench Handling test on UUT Flex CS
1101 Drop 1-4 (V2520004401 |Perform 4 drops on UUT from a height of 4 inches. 1 drop per edge CS
3/19/2025 815 Setup Bench Handling test on UUT Vault CS
819 Drop 1-4  [F2520001001 |Perform 4 drops on UUT from a height of 4 inches. 1 drop per edge CS
Test complete, customer to make final determination of test results CS
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5.1.4  Test Photographs

Ref Only FR537

SN-B2520006601 Boost Edge 1

Ref Only FR597

SN-B2520006601 Boost Edge 2
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SN-B2520006601 Boost Edge 3

N

SN-B2520006601 Boost Edge 4

This report contains restricted information.



Test Report TR-PR184986, Revision 1

element Page 9 of 43

Ref Only FR597

SN-V2520004401 Flex_Edge 2
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Ref Only FR597

SN-V2520004401_Flex Edge 3

SN-V2520004401_Flex Edge 4
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Date: 3-19-2028
¢l Corpliance
Job# PR|8H4e

Rench Wunding

Vaolt

663" \ @ clement

SN-V2520004401_Vault Edge 1

SN-V2520004401_Vault_Edge 2
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SN-V2520004401 Vault Edge 3

© SN-V2520004401 Vault Edge 4
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5.1.5  Test Equipment List
Table 5.1-1: Bench Handling Test Equipment List

Asset Number Asset Type Manufacturer Model Calibrated Due
WC070466 Meter (Hygrometer) Fluke 971 06/28/2024 06/28/2025
WC078513 Measurement Tools (Rule) StorageTek 4 Inch Block NCR NCR
WC084235 Measurement Tools (Protractor) Empire Devices 36 07/23/2024 07/23/2025
WC084240 Measurement Tools (Tape Measure) Stanley 33-726 06/26/2024 06/26/2025

Calibration Abbreviations
CAL: Calibration
NCR: No Calibration Required
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5.2 Vibration

5.2.1  Test Procedure
Hart InterCivic Verity Vanguard 1.0 EAC Environmental Hardware Test Plan v2.0

5.2.2  Test Result
The EUT’s results will be determined by SLI Compliance.

5.2.3 Test Datasheets

Start Date: 3/3/25 [End Date: 3/19/25 SLI Compliance Project No: PR184986
Test Engineer: CS, MM, MB Customer Witness: Darrick Forester Temp: 69F Humidity: 16%
Date Time Axis Plot No. Serial No. Remarks Initials
3/3/25 845 Setup Adapt UUT on Shaker HYDO6 in the Vertical Axis CS
1019 Vertical Run 1 A2520009201 |Perform 1.08Grms Common Carrier Random Vibration on the UUT for 01:00:00 duration |[CS
1311 Setup Adapt UUT on Shaker HYDOS in the Longitudinal Axis CS
1422 Longitudinal [Run 2 [A2520009201 |Perform 0.76Grms Common Carrier Random Vibration on the UUT for 01:00:00 duration {MM
3/4/2025 [1120 Setup Boost, Vault, and Flex UUT’s on Shaker HYDO6 in the Vertical Axis CS
[B2520006601,
V2520004401,
1125 Vertical Run 3 [F2520001001 Perform 1.08Grms Common Carrier Random Vibration on the UUT for 01:00:00 duration |CS
1227 Setup Boost, Vault, and Flex UUT’s on Shaker HYDO6 in the Longitudinal Axis Cs
7520006601,
V2520004401,
1233 Longitudinal |Run 4 [F2520001001 Perform 0.76Grms Common Carrier Random Vibration on the UUT for 01:00:00 duration |[CS
1335 Setup Boost, Vault, and Flex UUT’s on Shaker HYDO6 in the Transverse Axis CS
[B23520006601,
V2520004401,
1347 Transverse  |Run 5 [F2520001001 Perform 0.21Grms Common Carrier Random Vibration on the UUT for 01:00:00 duration |[CS
3/19/2025 1930 Setup Adapt UUT on Shaker HYDOS in the Transverse Axis MB
1013 Transverse Run 6 A2520009201 |Perform 0.21Grms Common Carrier Random Vibration on the UUT for 01:00:00 duration {[MB
Some 60Hz power noise was observed on the control signal. Due to the low overall test |[MB
level this noise is unable to be removed. MB
Test complete, customer to make final determination of test results MB
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5.2.4  Test Photographs

Date: 33 225
4L Corplarce

Job# PR 1848
Vipeaiie?
yertiead K%

B & & MAINTAIN DISTANCE

Adapt_Vertical Axis

Adapt_Longitudinal Axis
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Date: 3-H-2025
gL Coriplimace
Job# PR 8Ua%6
Vibradion
Vertical AXIS

Boost, Flex, Vault Vertical Axis

Date: 3-4- 2925
| 4| Coriplinace
Job#PR (8486

Vibradion

Longitubinal AY1S

Boost, Flex, Vault Longitudinal Axis
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Date: 3-4- 2025
gL\ Corplimace
Job#PR (84286
Vibradie?
Avansverse Axi§

Date: 03 - 19 - 2025
SLI Global
PR184986
Vibration
Transverse Axis

Adapt_Transverse Axis
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5.2.5

Test Data

Element - Longmont

Remaining: 0:00:00

Customer: SLI Compliance At Level: 1:00:00

PR184986

i

Elapsed: 1:00:15

Control

Test Report TR-PR184986, Revision 1

Level: 100 %
Demand: 1.082 G RNS
control: 1.115 G RMS

Page 18 0f 43

=
2

e

Acceleration Spectral Density (G3HZ)

2

Axis: Vertical
Test Item(s): Adapt
S/N(s): A2520009201

10 100
Fraguancy (Hz)

Start Time: Mar 03, 2025 10:19:37
End Time: Mar 03, 2025 11:19:5
Run 1
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Element - Longmont Remaining: 0:00:00 Level: 100 %

Customer: SLI Compliance At Level: 1:00:00 Demand: 0.7644 G RMS

PR184986 Elapsed: 1:01:46 Control; 0.8133 G RMS
Control

g

e

w0t

Acceleraton Spectral Density {G3HZ)

1410 f v
5 10 — 100 500
Axis: Longitudinal Start Time: Mar 03, 2025 14:22:38
Test Iten(s): Adapt End Time: Mar 03, 2025 15:42:03
S/N(s): A2520009201 Run 2
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Element - Longmont Remaining: 0:00:00 Level: 100 %
Customer: SLI Compliance At Level: 1:00:00 Demand: 1.082 G RMS

PR184986 Elapsed: 1:00:15 Control; 1,115 G RNS

Control
Tl

7 !

%

g

§

0

:

2 1!

§

§

I

b

<

ot
- ™~ e

Axis: Vertical
Test Item(s): Boost, vault, Flex
S/N(s): 82520006601, V2520004401, F2520001001

100 500
Fraguancy (Hz)

Start Time: Mar 04, 2025 11:25:55
End Time: Mar 04, 2025 12:26:11
RUn 3
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Element - Longmont Remaining: 0:00:00 Level: 100 %
Customer: SLI Compliance At Level: 1:00:00 Demand: 0.7644 G RMS
PR184986 Elapsed: 1:00:14 control; 0.796 G RS
Control

‘Il‘lﬂ'?” S S —
:
g
z
B 10
5
:
&
§
E‘I:‘IU"‘
b
<

110 o

5 l 100 0

Axis: Longitudinal
Test Item(s): Boost, vault, Flex
S/N(s): 82520006601, V2520004401, F2520001001

Fraguancy (Hz)

Start Time: Mar 04, 2025 12:33:32
End Time: Mar 04, 2025 13:33:46
Run 4
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Element - Longmont Remaining: 0:00:00 Level: 100 %
Customer: SLI Compliance At Level: 1:00:00 Demand: 0.2054 G RMS
PR184986 Elapsed: 1:00:14 control: 0.2068 G RMS
Control

110 <
:
g
z
Eu qlia
5
&
§
§
I
b
<

110

'\_\\I\J '\""\._‘_\‘
- .|t
il l 100 0

Axis: Transverse
Test Item(s): Boost, vault, Flex
S/N(s): 82520006601, V2520004401, F2520001001

Fraguancy (Hz)

start Time: Mar 04, 2025 13:47:22
End Time: Mar 04, 2025 14:47:36
RUn §
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Element Longmont, CO Level Time: 1:00:00 Demand: 0.2052 G RMS PR184986  SLI Compliance
Level 100 % Total Time: 1:01:43 Control: 0.2078 G EMS UUT: Adapt
Mar 19, 2025 10:13:32 Run 6 Test axiz: Transverse 3/N: A2520009201

Control Acceleration

1107

Central

10

1aA0?

1107

1y

Aexederation Spedral Density (GTHZ)

1610

1l

I:c‘[.'l"s
Fraquency (Hz)
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5.2.6  Test Equipment List
Table 5.2-1: Vibration Test Equipment List

Asset Number Asset Type Manufacturer Model Calibrated Due
WC061429 Shaker (Hydraulic) Team Corporation 80/10.5 NCR NCR
WC061430 Shaker (Hydraulic) Team Corporation 188-48-16 NCR NCR
WC084307 Shaker (Electro-Dynamic) Dynamic Solution DS-15400VHI22-70 NCR NCR
WC061501 Accelerometer (Vibration) PCB Piezotronics 333A12 11/18/2024 11/18/2025
WC061504 Accelerometer (Vibration) PCB Piezotronics 353B34 06/28/2024 06/28/2025
WC061663 Accelerometer (Vibration) PCB Piezotronics 307A21 01/13/2025 01/13/2026
WC061701 Computer (Vibration Controller) Vibration Research VR9500 04/04/2024 04/04/2025
WC070466 Meter (Hygrometer) Fluke 971 06/28/2024 06/28/2025
WC080847 Controller (Vibration) Vibration Research VR9500 08/08/2024 08/08/2025
WC080910 Accelerometer (Vibration) Dytran Instruments 3030B5 11/20/2024 11/20/2025
WC080917 Accelerometer (Vibration) Dytran Instruments 3030B5 04/16/2024 04/16/2025
WC084328 Accelerometer (Shock) PCB Piezotronics 353B33 07/23/2024 07/23/2025

Calibration Abbreviations
CAL: Calibration
NCR: No Calibration Required
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5.3 Low Temperature
5.3.1 Test Procedure
Hart InterCivic Verity Vanguard 1.0 EAC Environmental Hardware Test Plan v2.0
5.3.2  Test Result
The EUT’s results will be determined by SLI Compliance.
5.3.3  Test Datasheets
Test Log
Test Specification: Hart InterCivic
MJO No: PR184986 | Customer: SLI Compliance | Verily Vanguard 1.0 EAC TestPriionmed: Low
Environmental Hardware Test Plan Temperature
v2.0
Date Time Log Entry Tech
3/18/2025 815 No visible evidence of damage before testing. CS

The samples will be exposed in accordance to MIL-STD-810H Method 502.7 Low
Temperature Procedure |-Storage. The sample will be exposed to -20C with a relative
humidity of 25%. The rate of temperature change will not exceed 3C/minute. The samples
will dwell in those conditions for a duration of 4 hours. After the exposure the chamber will

return to ambient conditions CS
3/18/25 0830 Samples were placed within the chamber CS
3/18/25 0900 Chamber was programmed to test specifications CS
3/18/25 0904 Chamber door was sealed shut. Test has begun CS
3/18/25 1530 Samples have completed the exposure CS
3/19/25 0715 Customer arrived on site and performed operational check on the samples CS
3/19/25 0830 Test complete, customer to make final determination of test results CS
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5.3.4  Test Photographs

Pre-Exposure

Post Exposure
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5.3.5 Test Data
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PR184986 SLI Compliance Low Temperature Chart 2 of 2
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5.3.6  Test Equipment List
Table 5.3-1: Low Temperature Test Equipment List

Asset Number Asset Type Manufacturer Model Calibrated Due
WC084418 Chamber (Temperature/Humidity) Espec EWPX823-30CW 07/12/2024 07/12/2025
WC080884 Probe (Temperature/Humidity) Vaisala HMP77B 06/11/2024 06/11/2025
WC080885 Probe (Temperature/Humidity) Vaisala M170 NCR NCR

Calibration Abbreviations
CAL: Calibration
NCR: No Calibration Required
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5.4 High Temperature

5.4.1  Test Procedure
Hart InterCivic Verity Vanguard 1.0 EAC Environmental Hardware Test Plan v2.0

5.4.2  Test Result
The EUT’s results will be determined by SLI Compliance.

5.4.3 Test Datasheets

Test Log
Test Specification: Hart InterCivic
MJO No: PR184986 | Customer: SLI Compliance | Verity Vanguard 1.0 EAC Temt Performed: High
Environmental Hardware Test Plan Temperature
v2.0
Date Time Log Entry Tech
3/14/2025 1645 No visible evidence of damage before testing. CS

The samples will be exposed in accordance to MIL-STD-810H Method 501.7 High
Temperature Procedure I-Storage. The sample will be exposed to +60C with a relative
humidity of 55%. The rate of temperature change will not exceed 3C/minute. The samples
will dwell in those conditions for a duration of 4 hours. After the exposure the chamber will

return to ambient conditions CS
3/14/25 1700 Samples were placed within the chamber CS
3/17/25 0955 Chamber was programmed to test specifications CS
3/17/25 1004 Chamber door was sealed shut. Test has begun CS
3/18/25 0700 Samples have completed the exposure CS
3/18/25 0715 Customer arrived on site and performed operational check on the samples CS
3/18/25 0820 Test complete, customer to make final determination of test results CS
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5.4.4  Test Photographs
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5.4.6  Test Equipment List
Table 5.4-1: High Temperature Test Equipment List
Asset Number Asset Type Manufacturer Model Calibrated Due
WC084418 Chamber (Temperature/Humidity) Espec EWPX823-30CW 07/12/2024 07/12/2025

Calibration Abbreviations
CAL: Calibration
NCR: No Calibration Required
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5.5 Continuous Operation

5.5.1  Test Procedure
Hart InterCivic Verity Vanguard 1.0 EAC Environmental Hardware Test Plan v2.0

5.5.2  Test Result
The EUT’s results will be determined by SLI Compliance.
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5.5.3  Test Datasheets
Test Log
Test Specification: Hart InterCivic Test Performed:
. . - Verity Vanguard 1.0 EAC Continuous Operation —
W10 No: PR184368 Custommet: SLI Complance Environmental Hardware Test Plan| Varied Environmental
v2.0 Conditions
Date Time Log Entry Tech
3/7/2025 845 No visible evidence of damage before testing. CS

Samples will be exposed to Continuous Operation — Varied Environmental Conditions test.
The testing will be in accordance with the high and low temperature specifications of MIL-
STD-810H, Methods 501.7 and 502.7, Procedure Il — Operation, Cyclic Temperature and
Humidity exposure. The samples will be exposed to +10C with 25% relative humidity for 12
hours and +35C with 55% RH for 12 hours. 3 cycles of exposure for a duration of 72 hours
of operation. After 72 hours of exposure the chamber will return to ambient conditions for 32

hours of operation. Total test duration is 104 consecutive hours CS
3/7/25 0900 Customers began setting up samples within the chamber CS
3/10/25 0807 Chamber door was sealed shut. Test has begun with a ramp to +10C & 25% RH CS
3/10/25 0830 Begin dwell at +10C & 25% RH for 12 hours CS
3/10/25 2030 Ramp chamber to +35C & 55% RH & dwell for 12 hours KM
3/11/25 0830 Ramp chamber to +10C & 25% RH & dwell for 12 hours CS
3/11/25 2030 Ramp chamber to +35C & 55% RH & dwell for 12 hours KM
3/12/25 0830 Ramp chamber to +10C & 25% RH & dwell for 12 hours CS
3/12/25 2030 Ramp chamber to +35C & 55% RH & dwell for 12 hours KM
3/13/25 0830 Ramp chamber to +23C ambient temperature and humidity CS
3/13/25 0830 Temperature and humidity variation portion of test has completed CS
3/13/25 0830 Test will continue to run at ambient temperature and humidity for another 32 hours CS
3/14/25 1630 All Testing complete for a total duration of 104 hours CS
3/14/25 1645 Test complete, customer to make final determination of test results CS

The following customer support test equipment was used during the testing:

Inside the Test chamber:

Adapt, Part No. — 2007040, Serial #: A2520009201

Add-on AT kit, Part No. 3007080

Jelly Switch, Part No. 2007510

Headphones Part No. 2005230

23357010550274

Accessibility Controller (ATI), Part No. 3007080

Boost, Part No. 3007020, Serial #: B2520006601

Add-on AT kit, Part No. 3007080

Jelly Switch, Part No. 2007510

Headphones Part No. 2005230

23357010550274

Accessibility Controller (ATI), Part No. 3007080

HP LaserJet Pro 4001dn series mono laser printer, s/n: VNL0714117

Flex, Part No. 3007010, Serial #: F252001001

Add-on ATI kit, Part No. 3007080

Jelly Switch, Part No. 2007510

Headphones Part No. 2005230

Accessibility Controller (ATI), Part No. 3007080

Vault, Part No. 3007030, Serial #: V2520004401
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Add-on ATI kit, Part No. 3007080

Jelly Switch, Part No. 2007510

Headphones Part No. 2005230

Imprinter, Part No. 3007050, s/n: 12520012401
Ball Box, Model 2007060, s/n: X2520014901

Vanguard Capture (Central Scan) — Central Count System:
Test Config. 1: Verity Vanguard Capture (Server)

MXL401233Q

P24 G5 Monitors, s/n: CNC3471MMG

Canon DRG-2140 high speed scanner w/imprinter, s/n: JF306475

Test Config. 2: Verity Vanguard Capture (Client)

MXL4233CZC

P24 G5 Monitors, s/n: CNC3471MLW

Canon DRG-2110 high speed scanner w/imprinter, s/n: JG313298

Ethernet Switch: aruba instant on 1430 Switch s/n: TW45L4600J

Outside the test chamber:

Verity Vanguard Define/Deploy/Results
MXL4233CZW

P24 G5 Monitors, s/n: CNC40324T1
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5.5.4  Test Photographs

Pre-Exposure

Pre-Exposure
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Pre-Exposure

Pre-Exposure
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Post Exposure

Post Exposure
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Post Exposure
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5.5.5 Test Data
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5.5.6 Test Equipment List
Table 5.5-1: Continuous Operation Test Equipment List
Asset Number Asset Type Manufacturer Model Calibrated Due
WC061559 Chamber (Temperature/Humidity) StorageTek Large Walk In 10/03/2024 10/03/2025
WC059836 Data Acquisition (Board/Card) Agilent Technologies 34901A 09/10/2024 09/10/2025
WC059855 Data Acquisition (Board/Card) Agilent Technologies 34901A 08/28/2024 08/28/2025
WC070523 System (Data Acquisition) Agilent Technologies 34970A 08/23/2024 08/23/2025

Calibration Abbreviations
CAL: Calibration
NCR: No Calibration Required
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End of Test Report
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