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The attached document is the property of Chatsworth Products (CPI). It should not be modified.
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The attached TCG NEBS COMPLIANCE REPORT is provided on request specifically to you and
specifically for use in evaluating and specifying the Z4-Series SeismicFrame Cabinet.

The Z4-Series SeismicFrame Cabinet features an industry-leading 1500 Ib (680 kg) seismic
equipment load with additional 100 Ib (45 kg) top load for cabling.

The Z4-Series SeismicFrame Cabinet was tested by a Telecommunication Carrier Group and 1ISO
17025 certified independent Testing Laboratory (ITL) to meet the requirements of Telcordia
Technologies GR-63-CORE, Issue 4, April 2012, Sections 4.4 per Zone 4 requirements. Testing
evaluates the cabinet per Sections 4.4.1 Earthquake Environment and Criteria, 4.4.2 Framework and
Anchor Criteria, and 5.4.1 Earthquake Test Methods.

The attached document is a test performance report. NEBS COMPLIANCE testing is a physical test
of product performance under simulated earthquake conditions. The testing process is standardized
and may only be performed by ITL labs that are certified to conduct GR-63-CORE testing. Results are
uniform and are documented in a standard report format.

The attached TCG NEBS COMPLIANCE REPORT documents the testing and results, qualifying the
1500 Ib (680 kg) seismic equipment load for Z4-Series SeismicFrame Cabinet P/N Z24-22U-113C-
C12. This cabinet is the tallest and deepest 31.5"W (800 mm) frame. These results cover all 31.5"W
(800 mm) Z4-Series SeismicFrame Cabinets, CPI P/Ns Z4-X2X-1X3X-X1X (Download Data Sheet)

Thank you for your interest in Chatsworth Products.

If you have further questions or concerns, please contact CPI Technical Support,
techsupport@chatsworth.com.



http://www.chatsworth.com/products/cabinet-and-enclosure-systems/z4-seismicframe/
http://www.chatsworth.com/uploadedfiles/files/z4-series_seismicframe_datasheet.pdf
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0 RELEASE CONTROL RECORD

Below i1s a table documenting the various changes recorded m this report. FHach issnance of the
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Tabfe 0.1: Rewision Table
ISSUE NO. REASON FOR CHANGE DATE ISSUED
1 Ornginal Release February 28, 2014
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3 Fix Bookmask Error " September 18, 2014
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11 OVERVIEW

PROJECT OBJECTIVE

Testing was performed to determine whether the Z4-22U-113C-C12 Cabinet supplied by Chatsworth
Products, Inc. met the tested requirements of Section 4.4, Earthguake, Office Vibration, and
Transpartation Vibration of GR-63-CORE, Issue 4, April 2012 with a 1,500 1b load.

EQUIPMENT CONFIGURATION AND TEST CONDITIONS
The equipment under test ZUT) was the Chatsworth Products, Inc. Z4-22U-113C-C12 Cabinet.

EQUIPNIENT OPERATING CONDITIONS
The Z4-22U-113C-C12 Cabinet was configured for normal operation for its intended use within
telco-owned facilites.

Pass/ FAIL CRITERIA
The EUT was to endure the relevant testing with no physical or strucrural damage.
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1.2 EARTHQUAKE ENVIRONMENT AND CRITERIA (4.4.1)

TEST LOCATION:  Mark Orlowski supervised the following evaluation on February 4 through
February 5, 2014, at Southwest Research Institute in San Antonio, Texas.

PHYSICAL PERFORMANCE CRITERIA (4.4.1.2)

During frame-level testing, the physical performance of the equipment shelves, framework, and
fastening hardware are considered. Permanent structural or mechanical damage of any of these
elements constitutes a test fatlure.

Permanent structural damage is defined as deformation of any load-bearing clement of the
equipment being tested, or any connection failure. Typical examples of permanent structural damage
are bent or buckled uprights, deformed bases, cracks, and failed anchors or fastening hardware.

Mechanical damage is defined as any dislocation or separation of components. Examples of
mechanical damage are disengaged cards and modules, and opened (including partially) doors,

dl.’ﬁ\\’(’.‘l’S, Or COVCILS.

R4-83
REQUIREMENT: [110] All equipment shall be constructed to sustain the waveform testing of Section
5.4.1 of GR-63-CORE without permanent structural or mechanical damage.

TEST PROCEDURE: See test procedure described later in this section.

RisULS: The Chatsworth Products, Ine. Z4-220-113C-C12 Cabinet complies with R4-83 [106].
See detatded results in the Physical Performance Criterta Results section.

R4-84
REQUIREMENT: [111] Frame-level equipment shall be constructed so that during the waveform
testing of Scction 3.4.1 of GR-63-CORE, the maximum single-amplitude deflection at the top of the
framewotk, relative to the base, does not exceed 75 mm (3 ).

TEST PROCEDURE: See test procedure described later in this section.

RESULTS: The Chatsworth Products, Ine. Z4-22U-113C-C12 Cabinet complies with R4-84 [111].
See detailed results in the Physical Performance Criteria Results section.

R4-85
REQUIREMENT: [112] Frame-level equipment shall have a natural mechanical frequency greater than
2.0 Hz as determined by the swept sine survey of Section 5.4.1 of GR-63-CORE.

RESULTS: The Chatsworth Products, Inc. Z4-22U-113C-C12 Cabinet complies with R4-85 [112].

Sce detatled results in the Physical Performance Criterta Results section.
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04-86

OBIECTIVE: [113] Frame-level equipment should have a natural mechanical frequency greater

than 6.0 Hz as determined by the swept sine survey of Section 5.4.1 of GR-63-CORE.

TEST PROCEDURE: See test procedure described later in this section.

72l
e
[y

RESULTS: The Charsworth Products, Ine. Z4-22U-113C-C12 Cabiner meets O4-86 [113].
detailed results in the Physical Petformance Critenia Results section.

FUNCTIONAL PERFORMANCE CRITERIA (4.4.1.3)

R4-87
REQUIRBMENT: [114] All equipment shall be constructed to meet applicable functionality
requirements immediately before and after each axis of waveform testing of Section 5.4.1 of GR-63-
CORE. The equipment shall sustain operation without replacement of components, manual
rebooting, or human Intervention.

RESULTS: R4-87 [114] is not applicable to the Chatsworth Products, Inc. Z4-22U-113C-C12
Cabinet. The cabinet’s purpose is strictly structural.

04-88
OBJECTIVE [115]  All equipment should be constructed to meet applicable fanctionality
requirements continuously during waveform testing of Section 54.1 of GR-63-CORE. These
functonality criterda shall demonstrate that the equipment has sustained operation without loss of

service during the testing,

RESULTS: O4-88 [115] s not applicable to the Chatsworth Products, Inc. Z4-22U-113C-C12

2

Cabinet. The cabinet’s purpose is strictly structural.

EARTHQUAKE ENVIRONMENT AND PHYSICAL PERFORMANCE CRITERIA

Zone 4 criteria (worst-case) were selected for earthquake testing to comply with the requirements of
the equipment manufacturer. The item under test is a Z4-22U-113C-C12 Cabinet containing 1,500

Ib of weight.

Physical Performance Criteria

Permanent structural damage is defined as deformation of any load-bearing element of the
equipment being tested, or any connection failure. Typical examples of permanent structural damage
are beat or buckled uprights, deformed bases, cracks, and failed anchors or fastening hardware.

Mechanical damage is defined as any dislocaton or separation of components. Examples of
mechanical damage are disengaged cards and modules, and opened (including partially) doors,
drawers, or covers,

)
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WAVEFORM TESTING OF SECTION 5.4.1 OF GR-63-CORE

Waveform

Waveforms obtained from Telcordia on computer diskette in ASCII code were programmed into the
SwRI control equipment. There are three waveforms: one for Zones 1 and 2 testing, one for Zone 3
testing, and one for Zone 4 testing. The appropriate waveform for the Farthquake Zone test to be
petformed (Zone 4) was used.

Transfer functions have been calculated to account for the unique response of each of SwRI’s shaker
tables. Each transfer function relates the shaker table’s input {typically in displacement) to the shaker
table’s output in ¢’s. For any shaker table, a transfer function can be found by dividing the mble’s
output by the table’s inpur (in the frequency domain). The inverse of this trapsfer funcdon is
multiplicd by the appropriate waveform (in the frequency domainj. The resulting frequency domain
drve signal is then converted for use in the time domain. This process is employed to generate the
drive signal for each test run of the shaker table.

Aecelerometers
Response accelerometers were placed at the top and middle of the structure for each axis of testing.

The response accelerometer locations are shown in Figure 1.1 through Figure 1.6. The control
accelerometers were mounted directly to the shaker table.

Response Spectrnnm Analyzer
The Test Response Spectrum {TRS) 1s generated from the shaker table acceleration data via a
Response Spectrum Analyzer using 2% dampiang. The reproduction of the Telcordia wavetorms was
verified by analyzing the TRS at sixth octave {logarithmically spaced) frequencies from 0.5 to 50 Hz.
Figure 5-18 of GR-63-CORE lists the response spectrum analyzer frequencies.

Deflection Measuresment Fguipment
d 7

A method of measuring the deflection at the top of the framework relatve to its base is provided.
String potentiomerers were used for this purpose.

Table Eguipment and Specifications
Two seismic tables, one for horizontal motion and one for vertical motion, are used for earthquake

testing. Both tables have mounting surfaces of up to 8 by 8 fect and can be excited with sine or
random motion. Maximum table payload capacity is 10,000 Ib. deadweight for each rable.

All calibrated test equipment used to perform the tests and acquire dara during this qualification
program is listed m
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Table 1.2, Drive mechanisms are servo controlled, electro hydraulic and have the capabilities listed
in Table 1.3.
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Tabte 1.2: Calibrated Test Equipment for Sersmic Testing
ITEM MAKE MODEL ASSET CALDUE*®
Accelerometer CEC 4.202-0017 011336 07/22/14
Accelerometer CEC 4-202-0001 010182 07/23/14
Transducer MDTotco 1850-020 011604 09/06/ 14
Accelerometer PCB A353B17 005372 12/06/14
Accelerometer PCB A353B17 010055 12/06/14
Shaker Control Dactron LASER 011488 02/14/14
Torque Wrench Armstrony 64-046 011395 07/10/14

“Unless otherwise speatfied, calibration s performed on an anaual cyvcle.

Tabéy 1.3: Seismic Table Specifications
HORIZONTAL VERTICAL
Frequency Range 0-100 Hz 0-100 Hz
Dynamic Force Capacity 50,000 Ib. 50,000 Ib.
Maximum Steoke 12 in. 10 1.
Pavioad 10,000 1b. 10,000 1b.

Side Vibration
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TEST METHOD

Prame-Leve! Monnting Procednre

The Chatsworth Products, Inc. Z4-22U-113C-C12 Cabinet was attached to 2 4 x ¢ x 67-thick
concrete shb using four 12 mm diameter bolts with an embedment depth of 3.5 in. Total weight of
the empty rack was approximately 563.5 pounds. The added payload weight was 1,500 pounds. The
added load was mounted via shelves shown in Figure 1.7. An additional 100 pounds was atrached to
the top of the rack as shown in Figure 1.8 to simulate overhead cabling.

The Cartesian coordinate system is used to define the test axes during the earthquake testing as
follows:

e X Axis; Horzontal; Side to Side

o Y Axis; Horizontal; Front to Back

7 Axis; Vertical

Pictures of the equipment mounted for testing is each axis are shown in Figure 1.9 through
Figure 1.11 below.
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Figure 1.7: Shelving for Added Load

gt for the Chatuworth Produ Z
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Frenre 1.9: Chatsworih Products, Ine. Z 13C-C12 Cabiner Monnted to Earthgnake Sipnlator for Side fo Side
Vibration

Feanre 1 Frant to

Buck Vibration
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Frgiere 1.71: Chatsworth Produ, o L ~-C12 Ca , d ta Earthque Jor Vertical
Vibration

Sine Survey Tests

The Sine Survey is a swept sine waveform test used to determine critical frequencies of the
tramework. Swept sine surveys were performed for hortzontal and vertical axes. The sine surveys
were performed

were generally performed prior to earthquake testing in that axts. The sine surveys
by mputting uniaxial sinusoidal excitation of 0.2 g peak into the equipments’ axts of mrerest. The
frequency range covered during the sine surveys was 1-50 Hz at a sweep rate of 1.0 octave per
minute.

Two response accelerometers were used on the equipment under test in each axis. The locadons of
the accelerometers for each test configuration are given in Figure 1.1 through Figure 1.6
Accelerometers ate Indicated by arrows in the photographs. The control accelerometers were
mounted directly to the shaker tables during the testing.

The response and control accelerations were monitored and recorded during the sine surveys using
the uniaxial accelerometers mounted in the direction of the input excitation. Transmissibility plots of
response acceleration to input acceleration were obtained for the response accelerometer locations,
with a resonance defined as a peak of greater than two times the input excitation. A summary of the
sine survey testing is included in Table 1.5.
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Earthgnake Qualification Tests

The Zone 4 Simulated Earthquakes wete performed on the SwRI seismic stmulator using the uni-
axtal VERTEQII ome history of the NEBS document.

Uniaxial carthquake tests of 30 seconds duration were conducted on each axis of the Z4-22U-113C-
C12 Cabinet. The Required Response Spectra used are given in Telcordia GR-63-CORE. The test
ttems were tested at the NEBS Zone 4 level. The digital apalyzer has a digitizing rate of 320 samples
per second per channel for 32 seconds and analyzes the data at the frequencies listed in Telcordia
GR-63-CORE. Response Spectra plots out to 50 Hz for all TRSs with 2% damping values are given
later in this section.

During each earthquake event, multiple channels of data were digitized at 320 samples per second.
The data channels are from the following:

e Response Acceleration: Top of Structure & Middle of Structure
e  Shaker Table Acceleration

e Displacement, Top of Structure (Horizontal Tests Only)

e Displacement, Shaker Table (Horizontal Tests Only)

The response accelerometer locations were the same as were used for the sine survey responses.
Acceleration time listory plots are given in the Test Results section. The displacement data was used
to calculate the displacement of the top of the steucture relative to the base of the structure. Relative
displacement measurements were made for the horizontal directions only. The relative displacement
plots are shown in Figure 1.30 and Figure 1.31.

TEST RESULTS

The test item was mspected wvisually after each earthquake event for mechanical and strucrural
damage, and the anchor torques were checked and adjusted, if necessary. Notes about the visual
mnspections and functional performance are contained in the laboratory data logs in Appendix 1-A.
The sections below provide a summary of the earthquake testing performed. Response spectra and
acceleration time histories are presented ia Figure 1.18 through Figure 1.29.

Mechanical and Stractiral Damage Criteria
The Chatsworth Products, Ine. Z4-22U-113C-C12 Cabinet complies with R4-83 [110]. The Z4-
22U-113C-C12 Cabinet was inspected for mechanical or structural damage following earthquake

testing in each axis. There was no mechanical or structural damage noted for the Z4-220-113C-C12
Cabimet after the earthquake testing.
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Displacement Criteria

The deflection at the top of the test item, relative to the base, was monitored and recorded during the
setsmic events using strng potentiometers attached to the equipment. Relative displacement plots
were obtained for the side-to-side and front-to-back setsmic events. The Dactron LASER controller
was used to produce the relative displacement plots. The Chatsworth Products, Inc. Z4-22U-113C-
C12 Cabinet complies with R4-84 [111]. The displacement data acquired during testing is
summarized in Table 1.4, The maximum relative displacements of the test item did not exceed the 3-
inch displacement limit. Time histories of displacement are given in Figure 1.30 and Figure 1.31

below.
Table 1.4: Displacement Swmmary for Chatsworth Products, Ine. Z4-2200.1713C-C12 Cabinet
Test Axis Maximum Displacement, ' Top Residual
Inches Displacement, Inches
Side to Side 1.40 0.05
Front to Back 0.75 0.01

Nataral Mechanical Fregneney Criteria

The response and control accelerations were monitored and recorded during the sweeps vsing the
ers mounted on the item.  Response accelerometer locations are shown in

uniaxial accelerome
Figure 1.1 through Figure 1.6. Transfer function plots of response to input were obtained for the
response accelerometer locations with a resonance defined as a peak of greater than two times the
input excitation. The Dactron LASER conrroller was used to produce the transfer function plots.
The transfer function plots and details of the results are shown later in this section of this report.

The Chatsworth Products, Inc. Z4-22U-113C-C12 Cabinet complies with R4-85 {112]. Detailed
results are presented in Table 1.5.

The Chatsworth Products, Inc. Z4-22U-113C-C12 Cabinet meets O+4-86 [113].  All natural
frequencies are above 6.0 Hz. Detailed results are presented in Table 1.5.

There was no mechanical or structural damage to the test item after the sine surveys at 0.2 g mnput.

Tuble 1.5: Natural Mechanical Frequeney Criteria Sumnmary for the Chatsworth Products, Lie, Z4-22U-
11 3C-C12 Cabinet

Test Axis Response Location | First Mode Frequency, HZ
. . Top 8.66
Side to Side — -
Middle 8.60
. Top 710

ront 1o Back -

Front to Bac Nhadie o7
_— Top =50
Vel Middle =50
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13 FRAMEWOREK AND ANCHOR CRITERIA (4.4.2)

The following criteria apply to all framework and concrete expansion anchors used in network
facilities. They are intended to ensure minimum limits for structural performance in earthquake

environments are met.

04-89

REQUIREMENT: {116} Framework should be of welded construction.

TEST RESULTS: The Chatsworth Products, Inc. Z4-22U-113C-C12 Cabinet meets O4-89 [116]. The
frame ts of welded construction.

R4-90
REQUIREMENT:  [117] Framework shall be constructed for base mounting to the floor without
auxiliary support or bracing from the building walls or ceilings.

{ ; The Chatsworth Products, Inc. Z4-22U-113C-C12 Cabiner complies with R4-90
[117]. The frame did not have any support or bracing.

04-91
REQUIRFAIENT: [118] For framework used in earthquake risk zones, the static pull testing procedures
of Section 5.4.1.4, “Static Test Procedure,” of GR-63-CORE should be followed, mecting these

objectives:

e The maximum single amplitude deflection at the top of the framework should not
exceed 75 mm (3 in).

e The top of the framework should return to its original position, within 6 oun (0.24
in) when the load is removed.

e The framework should sustain no permanent structural damage during static

framework testing,

TEST RESULTS: The Chatsworth Products, [nc. Z4-220-113C-C12 Cabinet meets O4-91 [118}. The
static pull objective, O4-91 [118], was not performed since the loaded framework had been
synthesized waveform tested per GR-63-CORIE Section 5.4.1.5, “Waveform Test Procedure.”
However, all parameters measured during the dynamic testing were within the limits set by Q491

[118].

R4-92
REQUIREMENT: [119] Concrete expansion anchors used to base mouat framework to the floor shall

meet the following requirements:
e Maximum embedment depth of 90 mm (3.5 in)

e Alaximum bolt diameter of 13 mm (0.5 ).

TEST RESULTS: The hardware used to secure the Z4-22U-113C-C12 Cabinet to the floor complies
with R4-92 {119]. The embedment depth was 3.5 inches and the bolt diameter was 12 mm.
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04-93
REQUIREMENT: [
should be suitable for earthquake (dynamic) applications, as specified by the manutacrurer.

120] Concrete expansion anchors used 1o base mount the framework to the floor

TEST RESULTS: The hardware used to secure the Z4-22U-113C-C12 Cabiget to the floor meets Od-
93 [120]. The concrete expansion anchors were suitable for earthquake applications.

04-94

REQUIREMENT: [121] Concrete expansion anchors should use steel construction to mintmize creep.

TEST RESULTS: The hardware used to secure the Z4-22U-113C-C12 Cabinet to the floor meets (04~
94 [121]. The anchors were made of steel construction.
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APPENDIX 1-A LABORATORY DATA LOGS
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Southwest Research Institute”
Mechanical Engineering Division
Structural Dynamics and Product Assurance Section

TESTITEM IDEM. ~ oy M‘Ig@ [y Page \ of 7

TEST PROCEDURE REF: GR-63-CORE, [asus 4 PROJECT NO: 18. 195, 01,241

TEST NAME:  5.4.1 Earthquake Test

Date | Tme | InmaL OBSERVATIONS
“/5'/(1' 15t
P Purpose of test: Opemticnalm
i
1| me Type of test: Shelf level /FTTEVEL
Pre-Test Inspection:

inspect all hardware for externally observable anomalies
shelves for deformation, loose or pulted rivets/screws, efc.
frame for cracked or poor welds, deformed base, bent uprights, etc.

Any anomalies noted? YES (O
Was Project Manager and/or client notified of any anomalies? YES/NO/ S
Noted anomalies:

2ue | M | Frame Intormation:
Identification: _gan ¢ 2nndesp X ysu

Welded construction? YESIND WELBED 4+ SuTED

Top or side support used? YES ¢({D

Weight of equipment: LB Emper y

Top mass added: nao

£AVT |t | Mounting Information: i

Slab dimensions: __ 4 ¥¢ ¥ ¢ SiablD. 4

Type of anchor: Hieit Qty: A

Anchor designed for dynamic applications per manufacturer?  FESY NO
Anchors of steel construction? @ NO

Anchor bolt diameter: 1A mm

Embedment depth: =s in

Anchor torque value: Li b

Anchor selection, location and mounting as per client instruction? @f NO
Alternate anchor mounting locations available? YES (D

Alternate locations used? YES /gD
Are anchors accessible without intermupting service? @ iNO
i no, explain:

Reviewed By: M f /xM' Anomaties: YES /(5D

F-NEBS Ectthquake, Rev 3

I
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Report Nunther 18.18195.01.101.FRY, Lisue 3 Date: September 2014

Southwest Research Institute”
Mechanical Engineering Division
Structural Dynamics and Product Assurance Section

TEST ITEM IDEN: £y ars ua@Tr 220 X iaoedaes A4Sy page 2. ot 7

TEST PROCEDURE REF; GR-63-CORE, lasuo 4 PROJECT NO: 1818185, 01, tp ¢

TEST NAME: 54.1 Esrthquake Test

DATE | Tme | INimAL OBSERVATIONS

/sl g | e Diagram of frame foatprint with mounting and anchor locations:

[ X+ b

Fo (X4 Fﬁm)l

Additional mounting hardware used?  YES @

if so, diagram additional mounting hardware including critical dimensions and comgposition:

Reviewed By: W W Anomalies:  YES 1§07

F-NEBS Earthquake, Rev
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TCG NEBS Compliance Repor

Reporr Nognber 18.78195.01.701.FRY, Lisuz 3

Socuthwest Research Institute”
Mechanical Engineering Division
Structural Dynamics and Product Assurance Section

CHOSwogrr
TEST ITEM IDEN; sz Xos Page 7 of 7
TEST PROCEDURE REF: GR-63-CORE, Issua 4 PROJECT NO: 18., 21920 4 4.160
TEST NAME: _ 5.4.1 Earthguake Test

DaTE ‘| Twe [INmay

OBSERVATIONS

2/5 i

frzo [e

VA

Mo

Diagram shelf locations (include weight / size / dummy shaives, atc.):

5e,¢ }9;16710

Equipment Operation:
Operation / functionality monitored by, _eters one Te

Detalls:

/l//ﬂ cabiner 15 SIr ycturaf only.

revieweasy:_ YWl . ft),
¥ { N

Anomaties: YES @

FNEBS Enrthquake, Rev 3
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Sauttivest Research Instituse Crstomer Name: Che? L.
TCG NEBS Compliane Report Prodwet Nawe: Z4-22U0-113C-C12 Cabinet
Report Nuwiber 181819501001 FR T, Lrwue 3 Dhate: September 2014

Southwest Research Institute”
Mechanical Engineering Division
Structural Dynamics and Product Assurance Section

TEST ITEM IDEN 216070 a8 T 1t 202% chas deap x 450 Page M of 7

TEST PROCEDURE REF: GR-63-CORE, igsue 4 PROJECT NO: 18.1148 o1 18 ¢

TESTNAME:  54.1 Earthquake Test

DATE | THE | INITIAL OBSERVATIONS
54| g2 7% & | identification of Test Equipment Used: Uniaxial Tables

iTeEM MAKE MODEL ASSET D | CaLDus
Acceleromeler CEC 4-202.0017 slL3B HOZ b3y na sy
Accelaromelsr CEC 4-202-0001 AlBLPR Vet le . ou s
Amplifier Moog NF123-211 At - ‘
Transducer MTS RHTO120UDED1A01 Horz N.R.
Transducer MTS RHTO120UDE01A0Y Vert N.R.
Servo Amp Moog NF122.001 Vert N.R.
Servo Amp doog NF122.001 Harz NR.
Controltar Daclren Laser - Siave -
Controller Dactron Laser - Masler -
Acceleromeler PCB A353817 At
Accelerometer PC8 A3S3B17 olon £5 A2 ip3es gy
Acceterometer PCB A353817 enEEIN A3 ppee it
Accelerometer PCB A353B17 A4
Accaierometer PCB A353817 A5
Accelerometer PCB A3SIBRY7 A8
Trensducsr MD Totco 1850 SP1
Transducer BAD Tolco 1850- SP2
Transducer #4D Tolco 1850-030 SP3
Transducer MD Totco 1850-020 011 Ao T leade so
Transducer MD Totco 1850- 1S 5N B lwgs ¢ 14
Torqus Wrench Armstrong 64-046 o) B9 D LTk 1o g%

k15 ] #f ¢ | Details of sccelerometers, string pots and additional instrumentation used:

1D# inpute Location
P 2 Tupof CabintT
2z k) mippuE of CAmBLET
frs Top oF cAgInT
?
€T =
Pyl
sPs 4 i
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Southwest Research Lusittute
TG NE
Reporr N

Customer Chatsmortt Products, Ine
BS Compliciee Report F A 13C-CL2 Caliinet

Date: Septesber 2014

Pradyet Name: 24
wnrber 181819501101 . FRT, Lssue 3

Southwest Research Institute”
Mechanical Engineering Division

Structural Dynamics and Produet Assurance Section
—
TEST ITEM IDEN: A7 1002 T oo & t2ondeep i 4l page & ot/
JEST PROCEDURE REF: GR-63-CORE, lssus 4 PROJECT NO: 18,1818 L. Inni
TEST NAME:

54,1 Earthquake Test

DATE | TIME | IMITIAL OBSERVATIONS
s/

fl2o) | 776 [S1w& SARUEY VEAT 1AL

198 | me

cism i€ oWy vekTICA:
&o Darema e

Anle oty D

1360 | sty |SWE SurvEY SIDF TO €i0F
(322] e [3€lemie 20nk 4 5,08 Ty 5,00
pes P LNOzAen Pp. OS5 Sl
N6 Qampc

Arlctag s oK

L& BRWE SuryEY FeT To B8CTS

i W',"?‘?fﬂép Al Pler Ot B
43 28ismic 2ONGY PRNT TD BasK

f e preg JASIneH .0, J0(xpeR

Racuops ol
M pamades
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TCG

Report ]

! Research Tnstitute Customer Name: Chutsworth Prodects, e,
B3 Conplianze Repoit Product Nepze: Z4-220-013C-C12 Cabinet
wpther 181819501101 . FRY, Tiswe 3 Date: Septentber 2014

Southwest Research Institute®
Mechanical Engineering Division

Structural Dynamies and Product Assurance Section
TEST ITEM IDEN fors T gon 51 00 dleag X 45t Page £ of 7
TEST PROCEDURE REE: GR-63-CORE, issue 4 PROJECT NO: 18. 59182, 001,101
TEST NAME: 54,1 Earthquab

Test

DATE ‘| Time | InmaL

OBSERVATIONS
25/ Resonance Data
Location and association of accelerometers:
P A=
Fraq | Ampl | Freq | Ampl | Freq | Ampl | Freq | Ampl
t30¢ |mu || SkeloSide |, g ezl feo oo
¥y
Ppos) et || FronttoBack | nlope 12,04 | 420
Mot | et Vertical R 1 rdrz
i
Displacement/Deflection Data
Location and association of displacement transducers:
T~ STt
Dispt: PD | Displ | PD | Displ | PD | Displ | FD
tize | me Side to Side

e | oS

1413] ma || FrontioBack | o1 )

F-NEBS Earthquake, Rev 3
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Sonthwest Research Iustitute Custamser Name: Chatsworth Product
TCG BS Compliance Repor Produet Nagse: Z4-220-113C-C12 Cabinet
Report Nagber 18.78195.01.701.FRY, Lsear 3 Date: Septenater 2014

Southwest Research Institute®
Mechanical Engincering Division
Structural Dynamics and Product Assurance Section

TEST ITEM IDEN 8y smunsrTet Yoo annalesy ¢ 550 Page L of ]

TEST PROCEDURE REF: GR-63-CORE, Issue 4 PROJECTNO: 1B.t41 6 ¢ oy s}

TEST NAME:  8.4.1 Earthquake Tesat

DATE | Tmae | mas OBSERVATIONS
2/;/;»: Photographic Log
1€ me
Location & fmage #:
View Top Kid
Side to Side
Accelerometers 2247 | 3248
Vertical
Accslerometers B2:45 | BR4s
Front to Back
Accelsrometers B2 | FaCY
View
Side to Side VEaT
(& Vertical) Bav4! Bays
Front to Back
{% Vertical) 2255
-2 149
Mounting Pattem 29 81

Mounting Hardware

Top Mass 2n.2C
Equipment Loading 224
Top Base
String Pot Location
5% a8 X wd
£6 F257 3SP

J1ET 4t 6 | Tost information:
Video record of seismic tests? fED/ NO
Copies of test logs given to client at time of testing?  YES 1D

Pictures and Data transferred to the File Server? FESY NO
Additional Notes:
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