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Conformance Statement

The testing performed on the equipment described herein conforms to the requirements set forth in the
referenced procedure. Any deviations from these requirements are listed below and have been approved
by the responsible supplier representative.

Customer Information: ZincFive.
220170 SW 112th Avenue
Tualatin, OR 97062
Customer Purchase Order No: 10591 Revision: 08/08/2022
Job ldentification Number: 22-01199
Test Date: 12/08/2022
Test Item: Battery Cabinet

Model: ZF-38A__ KB
BC 2 Battery Cabinet
Serial Number: DWFS-2022-47-000003

Quantity: One (1)

Reference Procedure: ICC AC156

Conducted Test: Three (3) Sine Sweeps, Two (2) Seismic Earthquakes

Test Results: Testing was conducted, for only the item listed above, in

accordance with the above referenced procedure and/or
specification.

Test Deviations: None

The process and testing operations noted above have been performed within the requirements of the Clark
Testing Management System Manual, dated January 2, 2019.

Prepared By: Reviewed By: Issue Date:

f I £ W‘M ﬁLd#' February 14, 2023
Devon Lohr Michelle Felicetti

General Manager Quality Manager

Confidentiality Notice: This information and any accompanying attachments contain confidential
information intended for a specific individual and purpose. This certificate is private and protected by
law. If you are not the intended recipient, you are hereby respectfully notified that any disclosures,
copying, forwarding or distribution, or the taking of any action based on the contents of this
communication is strictly prohibited.
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1. Summary

1.1. Purpose

The purpose of this document is to present the necessary information to verify testing was performed in
accordance with the referenced test standard. A satisfactory test will meet the Criteria outlined in
“ACCEPTANCE CRITERIA FOR SEISMIC CERTIFICATION BY SHAKE-TABLE TESTING OF NONSTRUCTURAL
COMPONENTS”, ICC AC156.

1.2. Applicable References, Standards, and Procedures
e |CCAC156 —“Acceptance Criteria for Seismic Certification by Shake-Table Testing of Nonstructural
Components”

1.3. Laboratory Equipment

1.3.1. Shake Table Specifications
The qualification program was conducted on an ANCO R6 Shake Table with the following specifications:

ANCO R-6 Triaxial Shake Table

e Three 38kips Hydraulic Actuators

e 50ips Velocity

e +/-5"Peak Displacement

e 1Hz to 100Hz Frequency Capability

e 10ft Hexagonal Table, Measured Across the Flats (can be extended)
e 20,000lb max payload capacity
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1.3.2. Instrumentation Calibration

Equipment and instrumentation were in calibration, traceable to the National Institute of Standards &
Technology. The following figure lists the equipment used for the test program. The following list shows
the Clark Testing Laboratory McBee identification number and the calibration due date.

Figure 1: Calibration and Traceability Report
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1.3.3. Location
Triaxial accelerometers (A1 FB, A2 SS and A3 V) were the controls used as a constant measure of table
activity. The following tables provide the characteristics and location of the instrumentation used during

testing.

Name | McBee # | mV/g | Calibration Due Location

A1 FB 4611 66.05 03/07/2023

A2 SS 4431 66.25 03/07/2023 Control — Seismic Table
A3V 4422 66.20 03/07/2023

A4 FB 4616 66.40 10/27/2023

A5 SS 4174 66.27 10/27/2023 Top, Right, Side, Front
A6V 4176 66.95 10/27/2023

1.4. Observers
Testing was witnessed by ZincFive representative, Aaron Schott.

ZincFive

Table 1: Equipment Location

Figure 2: Placement of A4, A5, and A6

220170 SW 112th Avenue

Tualatin, OR 97062

Aaron Schott
aschott@zincfive.com

503-399-3517

Testing was performed at Clark Dynamic Test Laboratory Inc. under the guidance of Clark General
Manager, Devon Lohr.

Clark Dynamic Test Laboratory Inc.
1801 Route 51 South

Jefferson Hills, PA 15025

Devon Lohr
dlohr@clarktesting.com

412-387-1026
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1.5. Equipment to be Qualified
The following table describes the characteristics of the equipment. No damage was noted upon receipt
inspection.

Name Designation Serial Number Weight Dimensions
BC 2 Battery Cabinet uuT1 DWFS-2022-47-000003 | 1,841lbs. 36” Lx21” Wx82%" H

Table 2: Equipment Information

1.6. Seismic Parameters

1.6.1. Resonant Frequency Search
UUT1 was subjected to a single-axis sine sweep in each of the three orthogonal axes.

Frequency Range (Hz) Sweep Rate (oct/min) Acceleration Level (g)
1.3-33.3 2 0.07

Table 3: Resonant Frequency Search

1.6.2. Multi-frequency Seismic Simulation Tests

Prior to UUT mounting, the amplitude of each spectrum was independently adjusted in each of the
three axes until the Test Response Spectra (TRS) enveloped each Required Response Spectra (RRS). The
TRS were analyzed with 5% damping and plotted at % octave intervals. The RRS were based on the
normalized response spectra shown in the figure below.

Figure 3: Normalized RRS
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2. Execution and Results

2.1. UUT1

2.1.1. Mounting
UUT1 was mounted on the seismic table using four (4) %”-10 SAE grade 5 hex bolts with washers, and

lock washers torqued to 150ft.-lbs. The table direction to UUT1 is shown in the diagram on page I-5 of
Appendix I.

Figure 4: UUT1 Pre-Test Condition Figure 5: UUT1 Pre-Test Condition
Figure 6: UUT1 Pre-Test Condition Figure 7: UUT1 Pre-Test Condition
Figure 8: UUT1 Pre-Test Condition Figure 9: UUT1 Pre-Test Condition
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Figure 10: UUT1 Pre-Test Condition Figure 11: UUT1 Pre-Test Condition

2.1.2. Resonance Search
Clark Testing performed the resonance search as described in Section 1.6.1.

uuT RESONANCE FREQUENCY (Hz)
Identification Front-to-Back Side-to-Side Vertical
UuT 1 12.28 10.07 N/A

Table 4: Resonance Frequency

2.1.3. Run 1 (Multi-frequency Seismic Simulation Test)
On 12/08/2022 Clark Testing performed run 1 in accordance with AC 156. The test was performed as
described in Section 1.6.2., with the levels described in the following table.

Demand Level Horizontal Vertical
Test Level Test Criteria

Spbs z/h Arixn AriG-H Arixv Arig-v
1 AC156 1.5 1 2.4 1.8 1.01 41

Table 5: Run 1 Seismic Parameters

Generated table input motion and test response spectrum were reviewed against criteria detailed in ICC
AC156 section 6.5. The test met the acceptance criteria and was therefore determined acceptable. Plots
of the run are available in Appendix Il.

Damage noted after the test:

e No damage.
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The minimum and maximum peak accelerations of run 1 are listed in the table below.

Maximum (g)

1.98

1.69

1.47

2.75

3.4

Channel Minimum (-g)
Al1FB 2.06
A2 SS 1.88
A3V 1.24
A4 FB 3.39
A5 SS 4.41
A6V 1.49

1.48

Table 6: Run 1 Peak Accelerations

Figure 12: Run 1 Post-Test Condition

Figure 14: Run 1 Post-Test Condition
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Figure 13: Run 1 Post-Test Condition

Figure 15: Run 1 Post-Test Condition
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Figure 16: Run 1 Post-Test Condition Figure 17: Run 1 Post-Test Condition

Figure 18: Run 1 Post-Test Condition Figure 19: Run 1 Post-Test Condition

Figure 20: Run 1 Post-Test Condition

2.1.4. Post-Test Functional
The base mounting bolts were checked for torque. Proper torque value was confirmed. Aaron Schott,
ZincFive representative, checked various hardware on UUT1.
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2.1.5. Run 2 (Multi-frequency Seismic Simulation Test)
On 12/08/2022 Clark Testing performed run 2 in accordance with AC 156. The test was performed as
described in Section 1.6.2., with the levels described in the following table.

Demand Level Horizontal Vertical
Test Level Test Criteria

Spbs z/h Arixn AriG-H Arixv Arig-v
1 AC156 2.29 1 3.66 2.75 1.53 .62

Table 7: Run 2 Seismic Parameters

Generated table input motion and test response spectrum were reviewed against criteria detailed in ICC
AC156 section 6.5. The test met the acceptance criteria and was therefore determined acceptable. Plots
of the run are available in Appendix II.

Damage noted after the test:

e The front, bottom seismic brace sheared the right cross brace mounting screw. The brace did not
affect the structural ability of the cabinet, the security of the access panels/doors, and did not
present any projectile hazard. Test was deemed a PASS.

The minimum and maximum peak accelerations of run 2 are listed in the table below.

Channel Minimum (-g) Maximum (g)
Al1FB 2.95 2.76
A2 SS 2.81 2.68
A3V 2.03 1.98
A4 FB 5.66 5.79
A5 SS 6.77 6.81
A6V 2.51 2.17

Table 8: Run 2 Peak Accelerations
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Figure 21: Run 2 Post-Test Condition Figure 22: Run 2 Post-Test Condition

Figure 23: Run 2 Post-Test Condition Figure 24: Run 2 Post-Test Condition

Figure 25: Run 2 Post-Test Condition

Figure 26: Run 2 Post-Test Condition
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Figure 27: Run 2 Post-Test Condition Figure 28: Run 2 Post-Test Condition

Figure 29: Run 2 Post-Test Condition

2.1.6. Post-Test Functional
UUT1 was removed from the seismic table and prepared for shipping. This concluded testing on UUT1.
The test program was completed.
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Logbook Page l_ of Aé;i

Clark Testing Laboratory

Contract Number: J\b 9 Q" O l , q q
_ ometek (ine Live)
Customer: ___Ome Q—k\' (Z L —()ﬂ\/t’_ )i

Test Specification: P‘VC“ 0 o

Steps Completed: (3) Sine 5wee!3_§ FB SS I/ ax\'s
A se'smic emﬁag_‘uakes

Approved by Customer Representative: % \ﬁ . 12/2 /_;g
— 7

Read and understood by - witness gj_‘ ,/ W Date / v}/ /.Z}
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Logbook Pagei7 of o

| INSPECTION
|

| UUT Number: YU\ |

|
“Type of Unit: BQFH(U‘ U Cgél&/f’/ { ‘

|
| _
Serial Number: DWES — 2002~ Y7-0 lelsloRt

ot

‘ModeINumber: ; ZF‘BgAé\SUOQQKB\CP

i

fVVeightofUm’t: }g LJ’ { /‘b

[ RECEIPT INSPECTION - Check for Damage and Photograph:

Visual Photograph

Top of UUT 7 —

( Bottom of UUT T —//
Sides of UUT (all) T e

] Internal (if applicable) Z/& M

|

POST TEST INSPECTION - Check for Damage and Photograph:

Visual Photograph

Top of UUT
| Bottom of UUT T
Sides of UUT (all) T
[nternal (if applicable)

V4 a4 £ W
| Damage Noted:  J(, Lo e X ) H,i
| No aﬂbaa nt amage

[

Signature(s) person making enm.’%/ 224%% § Date /;-g’ & ;1
Read and understood by 9_..,/ W

SN

\Daﬂf%
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Logbook Page j__ ot;('g

A

Y EQUIPMENT LIST

McBee # In Seg;g \" In Seg:t:: Due Equipment Name 3
Ho5% SRR LI 5 6-8-29 VR ESoo Bex
H0S b (o-F -2 &-8-2¢ VR g5 Peox
o5 b-g-33 é-§-2Y4 VRIS Bex

Ao [ 3-1-22 3-7-23 QRLCeIeld Mete
H43) R=TF=050D -7-23 ACCL ermu'{w(‘
Hy2a 2-1-22 3-7-23 actelel e te
Hlo2 Tq-2)-32 1=2]|=8 3 Torgle tifenc
b [ & /0-27- 32 fo:37-93 OCceleromete
4174 [0-37- 23 10-27-23 acceler nmerfer
Y176 j0-27-22 WD-RT-2% accelerome Te~
4419 1-29-22 7-28-22 OverneA A _Scdle

signature(s) person making entry: W W

Read and understood by:

Date /;'57'9\9

P
CQMW

Date /-}7 4>
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Environmental: Temp: ;\}!/’% Humidity: /A Logbook Pagei{l of_(;

Table Setup No. |
EUT Mounting Description

EUT: vor T
Number of Fasteners: ), \ : |
Diameter and Thread: 3/L,'5-" 10 F Rleco LUASVJCF, ang e K (a4 SHe ~
Grade: .
Style: He x Hea()l\
Torque: ] 55 S1vE
Channel Assignment
Name Mcbee mV/g Location
AI-FB go 1] 66.05 [) L
A2-SS 443 06,35 |7 Scicmiy ahle Contm |
A3-V HH QR 6,20 |
AY-FR Hblb .90 [ |
AS-SS HiT4 Ll 2T |7 TP - MRt S.de - Xont
AC -V H{7b 6,95 1)

Top View of Table

D—?P%qﬂ&

S axis

Signature(s) person making entry:%;?j% / Date /0?.. g—,,m
Read and understood by: (Q«/ _Date J~3j-A3
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Environmental: Temp: MN|A Humidity: ﬂ,_’}l@c Logbook Page r‘z of f;

Table Setup No._ |
Performed Pre-Test Functional N}/r

Performed Resonance Search

Performed FB, SS, and Vertical sine sweep from_J/is >  Hzto_33.3 Hzata constant -0 1 G- -pk acceleration

Oct/min. Q
Run No. I

Performed shake test at the following level: AC-/5¢C, & 1,3  <J< =\

%Qﬁtz—mn‘\‘ml Verfica |
AFL X ARG AFLR ARI&
a% S 7.0/ L2

Did the TRS meet or exceed the test requirements? Yes v No
If No:

Post Test Visual Inspection
NO u@bafeﬂ‘& dama g€

Post Test Functional/Customer Modifications

Dege mej\'d/uc bn/"}i'( L/Ee. C/w,c/f’e()i
or \ovgre Y ST goed

Cuslemer checke r)\ vaclovs Wardwyg e ony VOT ]

Signature(s) person making entry: % / //M/‘m Datelg’ g'c,; Q

Read and understood by: CC/-\ Date [- 343 -
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Environmental: Temp: ,’\f{/’&r Humidity: _ pMA Logbook Page 6 of gﬁg

Table Setup No. 1
Performed Pre-Test Functional NIA—

Performed Resonance Search A/l}"*v

Performed FB, SS, and Vertical sine sweep from Hz to Hz at a constant G-pk acceleration
Oct/min.
Run No. &L
Performed shake test at the followinglevel: AC-/S ¢ @ J.29 Sac 2= |
Herizontal \ertical
AEL X BRIc RELX ARG
2.6 2. 15 1.4 3 W
e
Did the TRS meet or exceed the test requirements? Yes v No

If No:

Post Test Visual JInspection
1) Tt bolhom Soisomc Prace Sheared  The

RialWt cross brace WUU‘(‘V\J& Ny
No  other a?Paan‘\‘ damage.

Post Test Functional/Customer Modifications

Rempue A Cram  Se conc  Table

Signature(s) person making entry: ﬁ/% //‘Wﬁ Date /Q‘X‘QQ
Read and understood by: /]4,./ 77;@ Date { '3f ‘,1}
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