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1.0 INTRODUCTION

This preliminary test report details the preparation for, and results of, Electromagnetic

Interference (EMI) testing accomplished of the Alpha Magnetic Spectrometer (AMS-02) —
USB422 Assembly.

2.0 APPLICABLE DOCUMENTS

The following documents of the exact issue shown form a part of this Test Report to the extent
specified herein. In the event of conflict between the documents referenced herein and the
contents of this report, this document shall have precedence.

SL-E-0002, Book 3, Volumn 1 Space Shuttle — Specification Electromagnetic Interference
Dated: August 10, 2001 Characteristics, Requirements for Equipment
ESCG-5132-06-BDL-DOC-0056  Electromagnetic Interference/Compatibility Laboratory Test
Dated August 2006 Methods

JSC 27933, Rev B EMI/EMC Laboratory Configuration Documents

Dated March 03, 2004

3.0 CONFIGURATION OF THE EQUIPMENT UNDER TEST

A general block diagram of the EMI test set up for the AMS-02- USB422 Assembly is shown in
Fig. 3.1. This setup refers to as the original configuration in the Test Plan that the USB422
provides inline conversion of RS422 synchronous serial signals to a USB 2.0 interface and
powers by A31p Laptop vs. USB 5 Vdc, 0.5 ampere supply. Photographs of the test setups for
the applicable antenna frequency ranges, including horizontal and vertical polarizations as
required in SL-E-0002, are shown in Figs. 3.2 through 3.9. Test equipment uses to perform this
test listed in TABLE 3-1.

Since EUT will be used in Space Shuttle Aft Flight Deck during flight, therefore it requires to
meet and be tested to Shuttle EMI specifications per SL-E-0002, Book 3, VVolume 1. This test set
up performs measuring radiated susceptibility as engineering evaluation to monitor and
determine if any failure to USB422 Assembly (Class I11) when subjects to radiated electric field
of 20 V/m stated in SL-E-0002.

Photographs of the test setup show in Fig. 3.10 through Fig. 3.13, additional verification test, in
the frequency range from 30 MHz to 200 MHz for the USB422 with connected loopbacks.
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EMI Chamber

A31lp Facility
usB422 [} {1 4['5
Laptop/ 110 Vac
usB Docking
Cable, Station
6 ft

Fig. 3.1. General Test Setup for USB422.

1/2009

Fig. 3.2. Test Setup, USB422 Assembly. Fig. 3.3. Test Setup, A31P Laptop located outside

the test chamber used to monitor performance of
the USB422 Assembly during measurement.

Fig. 3.4. Test Setup, Biconical Antenna, Fig. 3.5. Test Setup, Biconical Antenna,
Horizontal Polarization, 30 MHz — 200 MHz. Vertical Polarization, 30 MHz — 200 MHz.



Fig. 3.6. Test Setup, Double Ridge Horn Antenna,
Horizontal Polarization, 200 MHz — 1000 MHz.

EV5-09-EMC-010R
August 25, 2009

Fig. 3.7. Test Setup, Double Ridge Horn Antenna,
Vartical Polarization, 200 MHz — 1000 MHz.

Fig. 3.8. Test Setup, Horn Antenna,
Horizontal Polarization, 1 GHz — 18 GHz.

Fig. 3.10. Test Setup, USB422 Assembly with
loop back installed per Deviation 1.

Fig. 3.9. Test Setup, Horn Antenna,
Vertical Polarization, 1 GHz — 18 GHz.

P (awso2)-UsBazz R
\ lll”‘ Susceptibility
\ 0002 Book 3
\ DEVIATION #1
| gz~ 200 Mz kP
475!

Fig. 3.11. Test Setup, Closed look USB422
Assembly with loop back installed.
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Fig. 3.12. Test Setup, Biconical Antenna,
Horizontal Polarization, 30 MHz — 200 MHz.

Fig. 3.13. Test Setup, Biconical Antenna,
Verticalal Polarization, 30 MHz — 200 MHz.

TABLE 3.1
List of Measurement Equipment
T rial Calibration
. est Manufacturer Model Number Seria
equipment Number Number  Due date
BiConical Amplifier Research BCH-2030/A 1017 N/A N/A
Double-Ridge Horn  Ets System 3106 2824 610920005 01/30/10
Double-Ridge Horn  Ets System 3115 6059 610920006 01/30/10
R.F Amplifier IFI 10kHz-1000 MHz SMX500 M730-0808 N/A N/A
R.F Amplifier IFI 1-2.5GHz T251-500 D038-0400 N/A N/A
R.F Amplifier IFI 2.5-7.5GHz T7525-500 D039-0400 N/A N/A
R.F Amplifier IFI 8-18GHz T1875-500 D033-0400 N/A N/A
. Rohde Schwarz
Signal Generator 5K-3GHz SMT-03 100231 M206568 09/10/09
: Rohde Schwarz
Signal Generator 2-20GHz SMP-22 100019 M206381 11/05/09
R.F. Field monitor Amplifier Research M5004 28078 N/A N/A
. Amp. Research
Probe, Isotropic 10K-1GHz FP5000 300489 N/A 01/05/10
. Amp. Research
Probe, Isotropic 10K-1GHz FP5000 300487 N/A 12/18/09
. Amp. Research
Probe, Isotropic 80M-40GHz FP2080 19447 N/A 04/27/10
. Amp. Research
Probe, Isotropic 80M-40GHz FP2080 25256 N/A 04/17/10
EMI Lab RF Cable  MegaPhase 6 ft D130-NK-NK-72 1004 610920035 04/21/10
EMI Lab RF Cable  ESM Cable Corp 120ft EW292-NGNG-120 1001 610824004 11/12/09
EMI Lab RF Cable  Adams-Russell 1997-240 1001 610924084 10/09/09
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4.0 TEST RESULTS:

This section shows test performed per Space Shuttle requirements. Test results show that the
USB422 is in compliance with the requirements, SL-E-0002, as shown in TABLEs 4-1, 4-2 and
4-3.

TABLE 4-1
SL-E-0002 Test

EMI COMPLY?
TEST DESCRIPTION Y/N

Radiated Susceptibility
RS103 30 MHz — 18 GHz Y
Electric Field

TABLE 4-2
Summary test data results without fully loopback connected

Frequency Required  Injected signal level per

(MHz) Levels polarization NOTE
(VIm)  Horizontal  Vertical

30 - 180 20 20 20 None
180.80 20 15.04 20 EUT malfuntion
181 20 14.21 20 EUT malfuntion
182 20 15.01 20 EUT malfuntion
185 20 12.80 20 EUT malfuntion
190 20 15.50 20 EUT malfuntion
192 20 18.68 20 EUT malfuntion

193 - 18000 20 20 20 None

TABLE 4-3

Summary test data results with loopback connected

Frequency Required  Injected sig_nal_level per
(MHz) Levels polarization NOTE

(Vim) Horizontal ~ Vertical
175 - 200 20 20 20 None
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5.0 CONCLUSIONS

EMI measured data indicate the USB422 is compliant with Radiated Susceptibility (Electric
Field) requirements in SL-E-0002 for non-critical equipment.

Collected data shows in TABLE 4-2 for EUT not fully concealed with loopback connected was
susceptible from 180.8 — 192.0 MHz; but, malfunction did not damage A31p Laptop. Laptop
was still able to recognize device connected to USB port after testing was completed.

Deviation was made to test setup to re-perform a portion of the RS testing in which the EUT
was susceptible. In original test configuration shows in Fig. 3.1 that the connections TXD,
RXD, TXC and RXC were left open and created a path for radiated electric field to enter
enclosure. In deviation configuration, loopback cables connected from TXD to RXD and TXC
to RXC as shown in Figs. 3.10, 3.11, and 5.1 below. Collected data shows in TABLE 4-3
indicates re-tested from 175 — 200 MHz in both the horizontal and vertical polarizations were
not susceptible when applied its required-levels.

To achieve an isolated and sealed enclosure for flight, Cable Assy p/n SED39136111-301 will
be connected to TXD, RXD, TXC and RXC connectors on USB422 Assy as shown in Figure
1.1 in the Test Plan, EV5-09-EMC-010P.

EMI Chamber
:% TXD
RXD A3lp Facilit
USB422 usB [T—— | Laptop/ 4‘ 'E acriity
USB Docking 110 Vac
% TXC Cable, Station
RXC 6 ft
Loopback
Cables, 2X
8 ft

Fig. 5.1 EMI Deviation Test Configuration
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6.0 APPENDIX

The appendix contains copies of the following documents:

- Test Request — JSC Form 90

- TRR Checklist

- TRR Attendance Sheet

- Test Readiness Review Board — Form EA-005

- EMG EMC/EMI Facility Readiness Statement Sheet

- EMG EMC/EMI Chamber Test Facility Authorized Operators List sheet
- Integrated Test Hazard Analysis Report, EV5-09-EMC-010HA

- Task Performance Sheets, 2A0920076

- Hazard Analysis Test Article/Test System/Laboratory Inspection Checklist Sheet
- Authorized Personnel Sheet

- Pre-Test Checklist

- EMI Lab Safety Briefing sheets

- Test Plan, EV5-09-EMC-010P

- Measured Data

- Test Process Evaluation Sheet
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REQUESTER PROVIDED INFORMATION

.

TEST REQUEST

| DATE RECEIVED TEST FiLE NO. LOG NO. PROPOSED TEST FACILITY 7~

/5 ~JueY 2005 |EVE-0-emc- £l - fRpeARy

| REQUESTER NAME/ EXTENSION/ E-MAIL. | INITIATING OFFICE DATE OF REQUEST
Duong Nguyen / 281-486-6311 / duong nguyen@escg.jacobs.com ‘ EA3 6-24-2009 o

 TEST TITLE PROJECT SUPPORTED

_USB422 Assy RS103 Testing L AMS-02

_PRIMARY AND SECONDARY OBJECTIVES: _ Acceptance [] _ Certification Tect 1 Qualification Test (] Engineering £
‘Subject USB437 Assembly to Shuttte RS103 fimits and evaluate performance f hardware. T

TEST ARTICLE DELIVERY DATE (to test fadiiity) DESIRED TEST DATE(S) __ DATA yggpepié?:“j—l
7-15-2009 7-20-2009 4{724@099 |
NUMBER OF TEST TEST TIME ESTIMATE -RATIONALE For specific or quick-response fest dates ]
SUBJECTS REQUIRED
Astronauts 0 Number of Tests; 1
Others ¢ Hrs/Test: B

N BRIEF DESCRIPTION OF TEST ARTICLE: e
FLIGHT? CLASSI[]  CLASSH[] CLASS Il 4] CRIMCALITY? CRIT1[]  CRT2[1  CRIT 301 NON-FLIGHT? [ |

Mudel No, USB422

| Serial No, N/A ~ e ﬁ!

Other Information: Size, weight, material, quartity, powered, prassurized, etc.? i

Test Article: USB422 Assembly

Description: The USB422 Assembly provides inline conversion of R$422 synchronous serial sigrals to a USB 2.0 interface. i

Size: 5 x3x1 IN(L x W x H)

Weight: 1 LB

Material: PCB housed inside Aluminum Enclosure

| Quantity: 1 EA

Power Source: 5 VDC from Ad1p Laptop via USB Cable l
|
]
|

|

S

Power Draw: 0.5 A Pressurized: NJA
TEST ARTICLE DOCUMENTS AND EQUIPMENT TO BE SUPPLIED BY REQUESTER:

{1 FMEA £ tnstrumentation List B Hazard Analysis I Personnal
' [ Drawings [ Interface Documents L1 Special Handling Requirements O Other (specify)
| ] Materiats List {] Test Requirements Document (] Test Support Equiprnent o
{ FUNDING {To be completed by requesting org analyst) R j
jFEt\JDGET ANALYST NAME/ EXTENSION/ E-MAIL | PROGRAM SUPPORTED [ FunbiNG cope Mﬁ?‘
L { |

I

| BRANCH CHIEF SIGNATURE / DATE. T /Z\””ﬁg, OT sri gt T
f}_ﬁsr BRANCH ASSIGNMENTS AR ‘ FUNDING APPROVALS

CTIATD L COSTESTIVATE HOURS | | LABGR | WATERAL ’ AL
CIViL SERVICE Iy ' 5
!‘ﬁm T ] " R

CONTRACTOR

REQU_ES”‘!’ER_BRANCH APPROVAL (after estimate has bos Drgyiiad)

TE C}'f;i‘i! CAL A PPROVER 3IGNATLRE

1
|
T
!

FUNDING APPROVER SIONATURE

FEOF onv G Rey April i}




TRR Checklist

Indicafe
Date: 20 July 2009

EMC Test# EV5-09-EMC-010

/R, initials, and date, for non-required entries

Engineering Evaluation of the Alpha Magnetic Spectrometer (AMS-02)

Universal Serial Bus (USB422) Assembly

[\Zf Attendance Sheet
EZT Test Request, JF 90
W% Test Readiness Summary Sheet, JF 1850
Integrated Hazard Analysis Report (IHA)
[}i Safe Plan of Action (SPA) /A
g Human Test Subject Approval Letter M/A
A, Material Safety Data Sheet (MSDS) NjA
IZI Battery Certification Letter N/A
m Laser Device Use Request/Authorization, JF 448 N//}
@ Lift Plan N/A
!Z/Faciiity Readiness  Jowns Gavresnp T, frovipe
(7 TPS (JF 1225) or DR (JF 2176), WO 7 Be Epernp
L?/Test Plan
5_7_;( Run Time Log

Z{ Authorized Project Operator List
H

EVALUATION

Reast See ferronis Tnms
Assienen v EA-00s

TS USRS N5 PN DO NS ST . S’ vape L L
Avthorized Factlity Operator List 75 P Flapwnep 2y Tt (e




Building 14 EMI Test Facility
Test Readiness Review
Attendance Sheet

Engineerin & Yvaluation of the Alpha Magnetic Spectrometer (AMS-02) Universal Serial
/ Bus (USB422) Assembly (EV5-09-EMC- 010)

Fi
i

e

Name Org Ph# Function

r?Cﬂ— %/ /. SC[ 6' 1/ k_,,_(. TRR Chairperson
SIS PPl e

L / .‘, est Conductor
any blsé!l«h’wfi»u Esce X Jyq76 [
/ / | € ‘/ 5 3:{ pjay Bids 14 Facility Mar

gc:(. &p ﬂ s O/\ E (/g EMIE Test Laboratory Mgr

Tost Reguestor

D{lo-&.}{;{ Uiy ?’(ﬁu Jheedy MEY86 L3 il

Test Article Expert

T TN | Mooy | 4k oo
CMMQ Wiy u f s‘cc 3 Z 7 / r7 LSCG Safety Officer
%%’l ;{14’&)0(1/‘ 6 VS/ A 3 3274 EVS Branch Mgr or Designee

T Quality Assirance®

SSCG or Custonrer Quaiity
{ssrrance®

JSC Facility Quality Engincer

y(OLE)*
e PR Customer Quality Enginger
ERE R AL S A Y P & SC*’LJ Ja SEf QE*
i
NASA Medical Officer*
Test Crew Member*
Notes:

1) The presence of attendess on this sheet g\;fdbhxhx.,& a q&amm for TRR pmcha(hnws
?‘Q\ Q? Medical Office, and Test Or
i v F '

f

Location: Bldg 14a Rm 2000a

- ;gé iﬁ% fu!g%{;ﬁ%‘g Sheet JA of L




Building 14 EMI Test Facility

Test Readiness Review
Attendance Sheet

Engineering Evaluation of the Aipha Maguetic Spectrometer (AMS-02) Universal Serial
Bus (USB422) Assembly (EV5-09-EMC-010)

Name Org Ph # Function
ikl Sande  |E00G |y3h22 oo
Tohn GellGrd 656 | 39200 |
28122 -

%&m /3&--} -mwf\ &E"L’%é. 564> e

/ 2¥ (- 220 ~
G'ef)r% M @*® ‘7 Bﬁeﬂt) E’lﬁ_ g,25:4— 3 Dbserver

Chatles Pead<s|Ece, | spyys. oo e

Jbserver

Dbserver

Observer

Observer

Dhserver

Observer

Observer

dbserver

(hserver

Dhyerver

Ibserver

bsorver

Jhservoy

Date: 20 July 2009 Sheet 2ot Location: Bidg 14a Ray 20002




Test Readiness Review Board
1 Tegt Title 2 Pages Of
EMC Engineering Evaluation of the Alpha Magnetic Spectrometer (AMS-02) {USB422) Assembly ] of /
3. TRER Date 4. File Number 5. Procedure Number 8. TPS Number . '
July 20, 2009 EV5-09-EMC-010
V AQQ!'OVGES {Approvals as Required)
The Test Readiness Review Board approves conduct of this test
upon completion of the listed open items prior to start of test.
7 TQ?CR‘H’% wan . 8. Test Requester / Branch Representative
M 'KW 20 ‘Juzt{ 2007 @%W RNt in o, N -2 -0
d ity Engineer 10 Test Crevebiembef / Refresentative
6M"‘ [OA 7)20 /o4 |
‘JN{ dleal Officer .1_2.'Test Braigh / Bacility Manager
N/ e, oF
13 Test Safety Qffice 14 Test Direcker
_ 4/; Wﬂfu~~~ 07/39/09 Q}'QH ‘79/29/@9
15, Te telg Expe
N P e =700 9 Fot W ‘fro‘e‘ﬁff‘“ @ 7/25/%
No. ¢ Y 17. C}pen Hems Assignee Closed
| | bave €VE Branch Chiet S JFHQ Lk | RMD
q e .y /e’ ?’7
o/
A | Peswe A Fhcwiry ReppmetsSpremenrt Gatroeo VG
Jony
3 | Upen Tae TRS K| o
. ogr
4 | Fovioe B Brmeuzen Crepares Lisr ,gwaD /JG
N :
5 | Frovive Fratey Manige Soprves €W HA (R i
' T Lup Pacs Lisy v Tesy Aoaky /1 s
(o | /Porte Tt Lo taas Lop v Tesy Aoy /7. o e Ot
.
7 | Roote Tue Test Pran e Senanre o | oV
w\_\\_&
A\\\\
T
T~
\\
T
<
\\
T
N.\\“\w‘
- tudy 200
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5/22/2009

TO: EMI TRR Chairman
FROM: John R. Gafford, EV ESCG Section Manager
SUBJECT: EMG EMC/EMI Facility Readiness Statement

This memo is to verify that the EMG EMC/EMI Facility in B14 is functional and that no
open paper exists to inhibit testing.

If you have any questions please feel free to contact me.

Thank you_-
“Johin Gafford
ESCG 5420 Section Manager

2106 NASA Rd. |
Houston, TX, 77058

(281) 483-0200 work
(713) 249-5471 cell

EVALUATION



5/1/2009

TO: TRR Chairman

FROM: John R. Gafford, EV ESCG Scction Manager

SUBJECT:  EMG EMC/EMI Chamber Test Facility Authorized Operators L.ist
This memo is to verify that Asset Management ESCG personnel Xiang Ni, Cynthia

[Tightower and Charles Brooks are authorized to operate and have responsibility to speak
for the EMG EMI/EMC Test Facility.

If you have any questions please feel free to contact me.

Thank vo,

Jokn Gafford

KSCG 5420 Section Manager
2100 NASA Rd. 1

touston, TX. 77058

(281) 483-0200 work
{713) 249-5471 celil
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1.0 introduction/Purpose

One of the characteristics of an effective safety program is the recognition and control of hazards befora
mishaps or failures occur. Conducting potentially hazardous tests necessitates a thorough hazard analysis
in order to prevent injury to personnei, and {o prevent damage to facilities and equipment.

The primary purpose of this hazard analysis is to define and address the potential hazards and controls
associated with the EMI/EMC Engineering Evaluation of the (AMS-02)-USB422, performed in building 14
EMI Primary Chamber, room 1000, and fo provide the applicable team of personne! with the documented
results. H is imperative that each member of the team be familiar with the hazards and controls associated
with his/her particular tasks, assignments and activities while interfacing with facility test systems,
equipment and hardware.

in fulfillment of the stated purposes, the goal of this hazard analysis is to identify all hazards that have the
potential to harm personnel, damage the facility, or its test systems or equipment, test articles, Government
or personal property, or the environment. This analysis may also assess the significance and risk, when
applicable, of lost test objectives when substantial monetary value is involved. The hazards, causes,
controls, verifications, and risk assessment codes have been documented on the hazard analysis work
sheets in appendix A of this document.

The preparation and development of this report is in accordance with JPR 1700.1, J8C Safety and Heaith
Handbook.

2.0 Scope

This Hazard Analysis covers the engineering evaluation for the performance of the (AMS-02)-USB422
within specified EM! fields. Loopback tests at specified EMI settings will be conducted utilizing a laptop
compduter.

As applicable, the safety assessment examines the following elements of the test activity, test hardware, or
facility systems and equipment.

a.

Test System/Facility Hardware -~ Structural, Mechanical, Electrical, Chemical, Test Environment,
Static/Dynamic Energies, Materials,

Test personnel training and interaction with hardware, facility and/or test systems and equipment,

Test Procedures, Equipment Operating/Task Instructions, Check Lists, Equipment/Component
Corfigurations, Drawings and Schematics, Preventative Maintenance.

3.0 References
Note: All references must be reviewed prior to use to verify/confirm that the document is the iatest revision.

31

Documents

Document Number: | Revision |

“JPR 1700.1

EV5-08-EMC:

JSC-84629 |

lity (EMIEMC)
Test Facilities Primary Laboratory - Building 14A, Room 1000 Secondary
Laboratory - Building 14, Room 133D

CEAWRO24 0 . A | General Operating Procedures Manuai for EA Testing Facilities -
| EY-048 A Control of Hazardous Energy (Lockowt/Tagout and Energy Sourne isoistion)
- Process

ESCG-6120-08-Cab | e

| PRODOTY, pumber .

112108509 <

Wearity this is the correct version bafore use.
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3.2 Drawings/Schematics

. Drawing Number:: | Sheet# | Revision [ =~ 7 7 T T T Filg s o L ot
__SED39137621 0 USB4z2 Assembly

4.0 Symbols and Abbreviations

_ Abbreviation

Symbols & =

Hazard Analysis Worksheet

Risk Assessment Code - = @~ -

Johnson Space Center

b

PUnivérsal SeriaiBus: - "

Equipment Under Test

5.0 Definitions
The foliowing definitions are vital to an understanding of the requirements contained in this document:

a. Hazard — An unsafe or unhealthful condition that could lead to a mishap if it is not corrected.

b. Consequence — The subjective estimate of worst credible outcome in terms of potential personnel
injury, equipment/facility damage, and monetary losses. Consequence severity classes are defined as
follows.

Class | - Catastrophic.,

A condition that may cause death or permanentiy disabling injury, facility destruction on the ground, or
loss of crew, major systems, or vehicle during the mission; schedule slippage causing launch window
to be missed; cost overrun greater than 50% of planned cost.

Class |l - Critical.

A condition that may cause severe injury or occupational illness, or major property damage to facilities,
systems, equipment, or flight hardware; schedule slippage causing launch date to be missed: cost
overrun between 15% and not exceeding 50% of planned cost.

Class lll - Moderate,

A condition that may cause minor injury or occupational iliness, or minor property damage to facilities,
systems, equipment, or flight hardware; internal schedule slip that does not impact launch date: cost
overrun between 2% and not exceeding 15% of planned cost.

Class |V - Negligible.

A condition that could cause the nead for minor firstaid freatment but would not adversely affact
personal safety or nealth; damage o Taciliies, equipment, or Tight hardware more than normat wear
and tear leval internal schedule slip that doss not impact infernal develonment milestores cost
gvarTun lass thar g

s of olanned cost,

YVarify this s the correct version before use.
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c. Likelihood — The relative likelihood a hazard may occur. The complete likelihood range is separated
into intervals for additional classification. It is important to note that even though quantitative probability
intervals are listed in this document they are only for numeric comparison and that the actual probability
or likelihood is derived by subjective estimations of a qualitative nature. The hazard fikelihood
categories are defined as follows,

Likelihood A - Likely to occur —(e.g., 1.0 2 Probability > 0.1)

Likelihood B ~ Probably will oceur - (e.g., 0.1 2 Frobability > 0.01)
Likelihood C - May occur - (e.g., 0.01 2 Probability > 0.001)

Likelihood D —  Unlikely to occur ~ (e.g., 0.001 2 Probability > £.000001)
Likelihcod E — Improbable - (e.g., 0.000001 = Probability)

d  Risk Assessment Code (RAC) — The risk assessment code is the numerical value that represents the
hazard risk associated with a given task, project, test, or equipment and is the point of intersection of
the consequence severity estimate and the likelihood estimate on the RAC matrix.

e. Risk Assessment Code {RAC) Matrix — A matrix made up of likelihood estimates, consequence
severity estimates and risk assessment codes. The matrix is used to derive the risk assessment code
once the severity and likelihood have been determined.

f.  Hazard Disposition — The status of a hazard after controls are in place. Hazard Dispositions are
utilized in this analysis, documented at the bottom of each hazard analysis worksheet, to supplement
the risk assessment codes and to further describe the control or status of the hazard. The disposition
criteria are defined as follows:

Open/no action — A hazard exists in the system, and no controlling equipment or procedures have
been implemented to minimize the hazard.

Closed/controlled — A hazard exists in the system, and appropriate mechanicallelectrical/procedural
actions have been taken to reduce the hazard to a minimal level.

Closed/eliminated -— A hazard that is no longer in the system because it has been eliminated,

Closed/accepted — A hazard of RAC 2 or 3 after controls whose risk has been accepted by NASA
management.

g. Hazard Summary — A list of the hazard categoriestities with before and after control RAC's.

h.  Verification — The validation method or process that confirms the hazard controf., Verifications of the
hazard controls are identified via review of test procedures, equipment operating instructions and check
lists, test system drawings and schematics, personnel training records, applicable JSC, EA, Division,
and Branch work instructions and operating procedures, inspection of test equipment/area and
interviews with facility engineers, technicians, test directors, and management,

i.  Mazard Analysis Worksheet (HAW) ~— Tables in the hazard analysis used to document specific
information regarding each hazard or hazard category, such as hazard title/description/consequence,
system, sub-system, RAC, hazard causes, controls, verifications, remarks, and hazard disposition.
There is only one hazard categoryititle per HAW.

The RAC matrix is defined as follows:

Table 1 —- Risk Assessment Code Matrix

Yerify this is the correct version before use.
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CONSEQUENCE
CLASS

Ir

i

v

k. The table below specifies the required action(s) for each RAC.

Table 2 - RAC Action Table

RAC Action

Unacceptable — All operations shall cease immediately until the hazard is corrected or
until temporary controls are in place and permanent controis are in work. A safety or
1 health professional must stay at the scene at least until temporary controls are in place.

RAC 1 hazards have the highest priority for hazard controls,

Undesirabie - All operations shall cease immediately until the hazard is corrected or
until temporary controls are in place and permanent controls are in work.

2 RAC 2 hazards are next in priority after RAC 1 hazards for control.

Program Manager (Directorate level), Organizational Director, or equivalent
management is authorized to accept the risk with adequate justification

Acceptable with controls — Division Chief or equivalent management is authorized to

3 accept the risk with adequate justification
4-7 Acceptable with controls - Branch Chief or equivalent management is authorized to
- accept the risk with adequate justification

6.0 Hazard Identification Criteria

As applicable, the following sources were utilized in developing the potential hazards, cause, controls and
verifications in this Hazard Analysis:

¢« 5 9 8 » & @

7.0 Discussion/Description

7.t Test System

System design drawings, schematics, and Configuration Change Orders

Failure Modes & Effects Analysis

Detailed Test Procedures, Task Performance Sheets, Checklists, Preventative Maintenance Instruction
Test system, equipment/hardware, and facility visual inspections

Review of lessons |learned and accident/mishap/injury reports

Discussion with the test team, design engineers, test article experts, and management

Materials review for toxicity, contamination, and compatibility/reactivity with sysiem or test environment

Verify this is the corract version before use.
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EM! test facility personnel do not handie and/or operate the (AMS-02)-USB422. Thus, the hardware
provider is responsible for providing certified operators for the setup, operation, and removal of the EUT.
There will be a software program ran from the A31p iaptop through the (AMS-02)-USB422 as needed. The
EUT will be conducting loopback tests which will start and end with user input.

EMI Chamber

usB4z2 ]

usB
Cable,

[

Adip

Laptop/
Docking
Station

Facility
[E 110 Vac

Figure 1 — EMI Test Configuration

7.2 Test Article

The USB422 assembly provides inline conversion of RS422 synchronous serial signals to a USB 2.0
interface. Signal (data) is then set to and recorded on program provided A31p Laptop hard drives.

Verify this is the correct version before use.
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AFD } Payload Bay

AMp VDL
Power Cable - RS Power Cable
SEG33116459.-31 L - SEG39129264-305

Shuttia
28VDo

= o sourei T
[ 8EGIN 04830t |

USH 4B Cable
SED39136130-601

.-nu-——...?—-..uu———-...-———

Legend AMS-02
~aend USR4Z2/POI Cable AMS-0Z Cable
GFE SEDAF1 36111301 SEGANIIB104-301
B Payload

Figure 2 - Expected Flight Configuration

8.0  Unigue Material/Chemical Use

Below is the list of applicable materials/chemicals ufilized in this activity, project, faciity, andfor
test/hardware system that are reviewed for potential risk to personnel and/or equipment with respect to one
or more of the following; toxicity, contamination to system, and compatibility/reactivity. The hazard controls
for the specific material/chemical utilized are listed in the applicable hazard control section of this
document. Note: chemical table only populated when applicable.

" Approval Method -

|2 Quantity Used |

., Material/Chemical Name - -

NIA_

Bl

Verify this is the correct version before use.
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9.0  Hazard Summary

Table 3 summarizes the potential system hazards and risk assessment codes associated with this facility
equipment, hardware, task, and/or test system. The details of each hazard, such as the specific hazard
causes, controls and verifications, are documented on the hazard analysis work sheets in Appendix A.

Table 3 - Hazard Summary Table

Consequence/Likelihood/RAC
Hazard
Before Controls | After Controls
1 | Electrical Discharge/Faults/Surges 1/C/2 WD/3
2 | Test Article Handling iC/4 H/D/s

Yarify this i5 the corract version hefore use.
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A1 Hazard Analysis Worksheet — Electrical Discharge/Fault/Surges

Hazard Title: HAWS No.
ELECTRICAL DISCHARGE/FAULTS/SURGES 1
System: Subsystem: Severity/likelihood/RAC
EMI Chamber UsB4az2 Before Hazard Controls | After Hazard Controls
YCr2 D13

Hazard Description & Consequence:

Exposure to Electrical discharges/faults/surges results in shock or electrocution to personne! and/or damage
to equipment or test article.

Hazard Causes:

1.0 Personnel contact with exposed energized components/conductors,
2.0 Electrical surges or faults.
3.0 Reversed polarity on test equipment.

Hazard Controls;

1.0 Al significantly energized electrical components/conductors are enclosed and facility electrical system
buildup is in accordance with the National Electric Code. There will be no live electrical work performed
during testing operations.

2.0 Facility power incorporates circuit breakers and a grounded electrical system.

3.0 Voltage and polarity are verified prior to connecting test articles, as required in the test procedures.

Hazard Control Verifications:

1.0 JSC drawing, SED39137921, USB422 Assembly, verifies that there are no exposed electrical conductors.
Test Plan, EV5-09-EMC-010P, section 11.0, note 1, indicates that there will be no live electrical work
performed during testing operations.

2.0 Checklist, ESCG-8120-08-C&I-PR-0001- F, number 112108508, blocks 2 to 4 verify that the facility
incorporates circuit breakers, and grounded electrical system.

3.0 Pre-test checklist, ESCG-6120-08-C&I-PR-0001- F, number 112108500, block 10, verifies voltage and
polarity on test equipment prior to connecting test articles.

Remarks:
HAW Approval (Use for manned, oxygen, or hazardous testing.) Disposition
Responsible Engineer, Manager or Test Director/Date: Open/No Action
X | Closed/Accapted
Branch Chief/Date: (For Closed/Accepted Disposition Dindyy | Closed/Coniroliad
' Closed/Eiminated

Verify this is the correct version before use.
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A.2  Hazard Analysis Worksheet — Test Article Handling

Hazard Title; HAWS No.
TEST ARTICLE HANDLING 2
System: Subsystem: ~ Severity/Likelihood/RAC
EMI Chamber EUT Device Before Hazard Controls | After Hazard Controls
INWC/4 HI/DIS

Hazard Description & Consequence:

Extreme handling of test article results in damage and/or personnel injury.

Hazard Causes:

1.0 Test article is dropped during movement toffrom test location.

Hazard Controls:

1.0 Carts will be utilized as necessary to transport test article and associated hardware.
1.1 USB422, is small , approximately 5 in x 3 in, and does not pose a material handling hazard.
1.2 Only trained and authorized personne! handle the test article.

Hazard Control Verifications:

1.0 Test Plan, EV5-08-EMC-010P, section 11, Note 9, verifies requirements for manual material handling.
1.1 Verified through review of JSC drawing SED39137921.
1.2 Authorized Operators List is verified at the TRR.

Remarks:
HAW Approval (Use for manned, oxygen, or hazardous testing.) Disposition
Responsible Engineer, Manager or Test Director/Date: Open/No Action
_ Closed/Accepted
Branch Chief/Date: (For Closed/Accepted Disposition Only) X | Closad/Controlled
Closed/Eliminated

Verify this is the correct version before use.
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Hazard Analysis Test Article/Test System /Laboratory Inspection Checklist

Checklist Number: ESCG-6120-08-C&-PR-0001- F, number 112108509
Test Article:

Test System/Laboratory:  EMI/EMC, rms 1000, 1000A, 10068, and 133C

1. Exposed electrical conductors Yes_ . No_ X ____ NA
2. Circuit breakers on electrical panel Yes. X__ = No NA
3. Fuses on test article/test equipment Yes__ X __ No NA_
4. Proper facility/test articie grounding Yes___X___ No NA
5. ESD Certification Yes___X___ No NA
6. Sharp Edges Yes No__ X . NA_
7. Surge Supression Yes__ X'°__ No NA_
8. Lightning Protection Yes _X__ . No NA
9. Trip Hazards Yes X' No NA
10. Personnel Training/Certification Yes_ X . No NA

11. Chemical Storage/Usage

Froper Storage Yes No NA__X___
Combustibles in storage areas Yes No NA___ X__

12. Controlled Access/Storage Yes_ X__ No NA

13. Fire Supression/Detection Yes X No______ NA__
Condition Good__X___ Bad

14, Emergency Lighting present Yes__ X . No___ NA

NOTES:

1. Doors of the chambers have raised threshoids that can not be engineered out. These
thresholds and the area in front of them are taped with black and yellow tape to warn personnel of
hazard. Visitors are also warned of the raised thresholds during the safety orientation

2. Calibrated Smarts Narda RF detector mounted te the EMI shielded chamber door will detect
1mW/iem? RF leakage.

3. EMEACOC convertars arg volfage/current imited,  The voltage is set on the unit for aach test

4. Signage outside of facility indicating no foad or drink afiowed inside.

EVALUATION
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5. MSDS, JSC number 45688, confirms that the absorber is fire retardant.

6. Safety netting is present in primary chamber under the absorber and ferrite tiles to catch any
tite that shouid fall.

7. Luminescent tape outlines the doors to the facility to guide personnel to exit.

8. Flashiights are present in the facility to provide additionat lighting for personnel in the event of a
power outage.

9. Chambers are grounded by a single point ground to prevent ground loops. There is a
plywood/plastic barrior between bottom of both chambers and the building 14 cement flgor.

10. Chamber absorber is coated with a blue latex paint coating to prevent carbon leakage and are
permanently mounted to the chamber ceiling and wall. Due to the placement of the chamber
door, the absorber wall is well away from the main flow personnel activity.

12. Signs are posted, warning of door pinch point hazard.

13. Emergency lighting in the EMI facility is functioning normally.

14. Signs are posted indicating that no radio frequency devices, such as cellular phones are not
altowed in the chamber.

15. Signs, warning to the danger to personnel wearing pace makers are posted on the doors to

the EMI faciiity.

16. This step only verified that portable surge protectors are used some test equipment, not that
there is surge protection for building 14 as a whole.

17. A portable eyewash is available for testing operations involving test articles that could lead to

eve injury, such as battery rupture, etc.
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EMI TESTING FOR THE
ALPHA MAGNETIC SPECTROMETER
(AMS-02) - USB422 ASSEMBLY
IN PROCESS
JULY 21, 2009 THUR JULY 27,2009

AUTHORIZED PERSONNEL ONLY

I CYNTHIA HIGHTOWER = -~eeeneee ESCG EMC LAB TECH
CHARLES BROOKS e ESCG EMC LAB TECH
SHAWN NI mmmme ESCG EMC LAB ENGR
DUONG NGUYEN ---eee EUT EXPERT

il JOHN NORGARD = e ESCG EMC P.E.
RICHARD DEPPISCH = -~e-eemmn NASA EMC LAB MGR
ANTHONY WONG =~ e Alt NASA EMC LAB MGR
MAYUR AHUJA e ESCG EMC LAB MGR
JOHN NGO e SAFETY/FAC MGR
BOB SCULLY e NASA LEAD EMC ENGR

l HOAINGO ;e NASA STAFF EMC ENGR
MARY HARRIS mmree NASA STAFF EMC ENGR
DANTRAN e NASA STAFF EMC ENGR
ESCG, NT QA &QE - SUPPORT PERSONNEL
CHARLES AWWAD e ESCG Alt FACILITY MGR.

I JOHN GAFFORD ~ —eeeeemn ESCG SECTION MGR.
CHUCK LANDRUM -m=mmmmm- ESCG SAFETY OFFICER

AUTHORIZED OPERATORS/TEST PERSONNEL
l PETER DENNETT, TIM URBAN
ALL OTHER CALL X34476 TO ENTER!!mmm




Electromagnetic Compatibility Test Facility Pre-Test Checklist (04/04)

ESCG Form Number: ESCG-5132-08-BDL-PR-0041

This form must be completed by the EMC test personnel and stamped by a QAS prior to performance of
EMC testing.

Date; 07/21/2009 Ref. TPS#. 2A0920076 Ref TP. NO. EV5-09-EMC-010P

TPS Title ; ALPHA MAGNETIC SPECTROMETER ( MS. — USB422 EMBLY
S 7/t /@7

1. Personnel assigned fo test: NASA Project Engineer

Test Engineer: K"n?% /”(dsﬁliﬁ/ ,/W Afesr 5 A

Sjgnatur
Test Technician: bm, m,&, { o ?\ yf ﬁ.@ (,\_}mr»'

ngnatﬁre

Tech, Engr, QAS
2. All Test Readiness Review Action ftems Closed ? ferin X NA_
3. Integrated Hazard Analysis Reviewed and Understood? C_,’{«L 4[-2_ _NA_
4, Current Calibration Status of Required Test Equipment Verified !

Per Test Plan? ¢ {,j[ AN MA

5. Laboratory Configuration Verified per JSC27933 and Test Plan? (' {f X 44
6. Applicable Safety Procedures Implemented? {4 }7’/’ 4
7. List of authorized personnetl for this test posted? Cl:}_ _A[ﬂ_ ﬁm
8. Review Bldg. 14 Emergency Evacuation Plan W/Facility Customer(’ I Tﬂ/ NA
9. Temperature, Humidity Recorded? (o Fon M

Temperatare';: S . L/l i Relative Humidity (,;,»—(‘ b / &

cai# {12 Y492  DueDate f‘g{} |/

10. Verify voltage and polarity of the switch box e ﬁf A4
Record Voltage and Polarity: i

Cal ¥ Due Date




EMI Lab Safety Briefing (Sign in Sheet) July 22, 2009

I have attended the EMI Lab Safety Briefing today (or, I have had
an individual safety briefing before beginning any tests today) and
I'understand the lab safety issues/concerns and I will abide by the

lab safety rules.
ALPHA MAGNETIC SPECTROMETER (AMS-02) - USB422
ASSEMBLY
Name (Please Print) | Affiliation | Telephone | E-Mail
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EMI Lab Safety Briefing (Sign in Sheet) July 23, 2009

I have attended the EMI Lab Safety Briefing today (or, I have had
an individual safety briefing before beginning any tests today) and
[ understand the lab safety issues/concerns and I will abide by the

lab safety rules.

ALPHA MAGNETIC SPECTROMETER (AMS-02) - USB422
ASSEMBLY

Name (Please Print) | Affiliation | Telephone | E-Mail
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EMI Lab Safety Briefing (Sign in Sheet) July 24, 2009

I have attended the EMI Lab Safety Briefing today (or, I have had
an individual safety briefing before beginning any tests today) and
['understand the lab safety issues/concerns and I will abide by the

lab safety rules.

ALPHA MAGNETIC SPECTROMETER (AMS-02) — USB422

ASSEMBLY

Name (Please Print)

Affiliation

Telephone

E-Mail

Dewnl Nouwyend

IhRS

28186621/

Avory, nepura @ e
A
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EMI Lab Safety Briefing (Sign in Sheet) July 27, 2009

[ have attended the EMI Lab Safety Briefing today (or, I have had
an individual safety briefing before beginning any tests today) and
[understand the lab safety issues/concerns and I will abide by the

lab safety rules.

ALPHA MAGNETIC SPECTROMETER (AMS-02) — USB422
ASSEMBLY

Name (Please Print) | Affiliation | Telephone | E-Mail

éjmf" H A /1( 4 htestar | £SCEH 3ye7s Cbopul
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EMI Lab Safety Briefing (Sign in Sheet) July 28, 2009

I have attended the EMI Lab Safety Briefing today (or, I have had
an individual safety briefing before beginning any tests today) and
[ understand the lab safety issues/concerns and I will abide by the

lab safety rules.
ALPHA MAGNETIC SPECTROMETER (AMS-02) - USB422
ASSEMBLY
Name (Please Print) | Affiliation | Telephone | E-Mail
Dadaf, NG !};5:5\3 IASCS SIVEER | G lbad
it Wogpinn | €5c6 | 3¢v7e | Grbal
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Engineering Evaluation
Electromagnetic Interference (EMI)
Electromagnetic Compatibility (EMC)
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1.0 Introduction
The introduction must include :

Program Supported: Shuttle __X__ ISS CRV __ Russian_____ Other ____
Project Name: ALPHA MAGNETIC SPECTROMETER (AMS-02)

Equipment Under Test (EUT) Name and Part Number: USB422 Assy

Expected First Flight Date: 7/29/2010

Need Date for Test Completion: 7/31/2009

Need Date Driver: Engineering evaluation to insure hardware is in compliance with spec and to

allow time to address or obtain waivers for any non-compliance.

Criticality ~ Hardware __3 Function _3
(1,2, or 3; as defined by the governing Program Critical Hardware list)

Emissions Susceptibility

U] EMI Certification Test U] ]
Engineering Evaluation Test ] X
L] Other (Please specify

A detailed description of the EUT or complete subsystem, including:

a. EUT Function.

The USB422 assembly provides inline conversion of RS422 synchronous serial signals to a
USB 2.0 interface. Signal (data) is then set to and recorded on program provided A31p Laptop
hard drives.

b. Operating frequencies (e.g. RF, data rates, clock rates etc.)

Clock rate = 50 — 70 kBaud

¢.  Power Reguirements (operating voltage and line current, in line fuses)

A31P Laptop — 120 Vac
USB422 Assembly - Laptop USB 5 Vde, 0.5 A

d  Total Weicht (ie.. lift plan reqguired for movipng the EUT ?)

I Lb

EVALUATION
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e. A block diagram of the expected flight configuration of the subsystem

AFD | Payload Bay

A3tp 15VDC
Fower Cabla Power Cable
i SEG33118458.301 .

1 Shuttie

SEG39129264-305
1 28VDC

5&_&3@115359-391

4S8 A6 Cable
SED35136130-801

AMS-02
USB422/PDIP Cable
SED39136111.301

ANS-92 Cable
SEGI9136104-304

[J GFE

Payload

-—.mm_———_}-——_———nmmmm—_—_

Fig. 1.1 DDRS-02 INTERFACES

2.0 Applicable Documents

List all applicable documents associated with the EMI test of the EUT as detailed in this test
plan, including:

a. EUT requirements document (e.g., PTRS, ARM, PRNVP)
PTRS JSC 29789 -
b.  EMI specification(s) to be met by the EUT

[_1SL-E-0002, Book I, Rev __ dated

1 SL-E-0002, Book 2, Rev ___, dated

IX SL-E-0002, Book 3, Volume 1, dated 8/10/2009
[1SSP 30237, Rev __, dated

[ 18S8P 50094, Rev __, dated

[ VJUSC 28484, Rev  dated

L Lither (Please specify

EVALUATION
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c. EMI test facility documents

JSC 27933, Rev B EMI/EMC Laboratory Configuration Documents
Dated March 03, 2004

ESCG-5132-06-BDL-DOC-0056  Electromagnetic Interference/Compatibility
Dated August 2006 Laboratory Test Methods

3.0 Test Site

The EMI test facility at NASA Johnson Space Center supports multiple programs, including the
International Space Station and Space Shuttle programs. The operation of the test facility is a function
of the Avionic Systems Division, Specialty Engineering Branch, and is located in JSC B14/B14A.
Detailed information describing the test facility is contained in ESCG-5132-06-BDL-DOC-0056 and
covers the following:

a. A description of the test facility.

b. A description of the ground plane, and grounding/bonding methods for EUTs.

¢. Facility policy concerning the ambient radiated and conducted electromagnetic emission
profile of the test facility.

d. Test facility security measures for overnight storage of EUTs.

Test performs in:

["] Building 14, EMI Facility, room 133D, Small EMI chamber
DX Building 14A, EMI Facility, room 1000, Large EMI chamber

4.0 Tests to Be Performed

TABLE 1
Tests to be Performed (SL-E-0002, Book 3, Volume 1)
Prog EVS EVS Hardware
EMI Test Desription R;?’z;m R:[ﬁ;d for R::i::::::::iation Azzgidg]\’ Rationale if No
RS103 30 MHz-18 GHz, Y Y  Hardware will be used in Y N/A

Eiectric Fisld .
Shuttle Environment

5.0 Test Instrumentation

Detailed information concerning test facility instrumentation is contained in ESCG-5132-06-BD1.-
DOC-0036 and covers the following:

g Testeguinment nomenclature and bandwidth,

EYALUATION
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b. Scanning speed used to drive measuring equipment.
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The characteristics of matching transformers and band-reject filters.

d. Antenna factors of specified antennas, transfer impedance of current probes, impedance of
Line Impedance Stabilization Networks (LISN), and insertion losses and impedance curves

of 10 microfarad capacitors.

e. Test Facility Hardware Calibration Data/Records

6.0 EUT Test Configuration

All hardware supplied by project will be Class 111

The only difference between the supplied Class III USB422 (EUT) and flight assembly are
cosmetic (labeling and velcro material installed on enclosure surface).

Test configuration will differ from expected flight configuration. Test configuration will not
use GFE A31p Power Supply and associated cabling that have already been certified by

program office. Intent of test is to see if any failure with USB422 assembly could propagate
back and damage GFE A31p laptop.

EMI Chamber
A31p Facility
usB422 1 1 ———{ E
- 4 Laptop/ 110 Vac
USB Decking
Cable, Station
6ft
A31P Laptop PN A3lp Tag # 401108
A31P Docking Station  P/N 2631 Tag # 401049
USB422 Assembly P/NUSB422 D.ID. 4
USB Cable, 6 fi P/N CAB USB ABé6 N/A

Fig. 6.1. EMI Test Configuration.
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7.0 EUT Operation

EMI test facility personnel do not handle and/or operate EUTs. Thus, the Hardware Provider (EUT
project management) is responsible for providing certified operators for the set-up, operation, and
removal of the EUT.

Based on known information, provide a description of EUT operation, including:

a

EYALUATION

Verifiable modes of operation for each test and operating frequency.

NASCOM Block Test

- Verify USB422 device is recognized
Screen display: “Using USB422 device 0x537/0x1004/0xXX”
XXe== device ID

- Verify Data is being transmitted
Screen display: Status line will update and show Tx increasing until it reaches set limit

- Verify Data is being received
Screen display: Status line will update and show Rx increasing until it reaches set limit

Control settings on the EUT.

Amount of data being transmitted and clock rate can be set.

Control settings on any test sets employed or characteristics of input signals.
Amount of data being transmitted can be set.

Test frequencies at which osczllatars clocks, and so forth may be expected to approach
requirements and limits.

Clock rate = 50 — 70 kBaud

Performance checks (i.e., functional tests) initiated and verified to designate the equipment
as meeting minimal working standard requirements. The functionality that is being tested
must be verified in the test plan section 11.

Verify A3 1p laptop USB port is functioning properly after being subjected to radiated
electric field in test configuration. PASS/FAIL Criteria: A31p laptop recognizes device (l.e.
memory stick or USB422 assy) connected to USB port

Circuits, outputs, or displays to be monitored during testing shall be enumerated, as well
as the criteria for monitoring degradation of performance. It crdz}mzfea’ support equipment
is used (ie. Digital Volt Meters, Analyvzers. Power Supply, erc....j include a step (o verify

i : & R P
NASA Tug 2 und due dare.
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1. Verify USB422 device is recognized
Screen display: “Using USB422 device 0x537/0x1004/0xXX”
XX= device ID

2. Verify Data is being transmitted
Screen display: Status line will update and show Tx increasing until it reaches set limit

3. Verify Data is being received
Screen display: Status line will update and show Rx increasing until it reaches set limit

f Normal, malfunction, and degradation of performance criteria for susceptibility testing

verified in the test plan section 11.

Normal: A31p laptop recognizes device connected to USB port.
Malfunction/Degradation: A31p laptop does not recognize device connected to USB port.
Special equipment requirements (e.g. thermal constraints, lubrication intervals etc.)

N/A

Certified Operators List (if not listed here, provide as an attachment)

Peter Dennett

Duong Nguyen

Tim Urban

EUT Emergency shutdown procedure (give rational if not provided).

1. Shutdown laptop
2. Unplug from power source

8.0 Measurements

Detailed information concerning test facility measurement techniques is contained in ESCG-5132-06-
BDL-DOC-0056 and covers the following:

a.

Test equipment used in performance of the test and the methods of grounding, bonding, or
achieving isolation for the measurement instrumentation.

Procedures for (1) probing the EUT, (2) determining placement and orientations of probes and
antennas, and (3} selecting measurement frequencies and detector functions.

Information 1o be recorded during the test, including frequency and units of recorded

information. Sample data sheets, test togs and graphs, including test lmits,

EVYALUATION
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d. Modulation characteristics of the susceptibility test signals, such as amplitude, waveform, type
of modulation etc.

9.0 Test procedure Changes

This test plan/procedure shall be attached to the Task Performance Sheet (TPS) document, and shall
serve to fully document the detailed test procedures to be followed in performance of the requested
test(s). Prior to approval, this test plan/procedure is intended to be a living document during the
development cycle of the project in preparation for the Test Readiness Review (TRR) process. As
such, some sections may be incomplete at various times, or may be revised in part or in entirety, as
determined by and concurred with by the assigned EMC Test Director/Project Engineer, the
equipment under test (EUT) Project Engineer(s), attending Quality Assurance personnel, and Test
Safety Office personnel. Approval of the test plan/procedure, required prior to TRR, is evidenced by
signature of the Specialty Engineering Branch Chief or designee, the assigned EMC Test
Director/Project Engineer, the EUT Project Engineer’s Branch Chief or designee, the EUT Project
Engineer, representatives from both the Specialty Engineering Branch and EUTs Branch Quality
Assurance offices, and a representative from the Test Safety Office.

Once the test plan/procedure document has been approved and the TRR for the subject EUT has been
completed, the nature and extent of any changes to the test plan/procedure document proposed for any
reason at any time shall be discussed by the assigned EMC Test Director/Project Engineer, the
equipment under test Project Engineer(s), and the attending Quality Assurance personnel. All
proposed changes shall be individually coordinated with the Specialty Engineering Branch Chief or
designee, the EUT Project Engineer’s Branch Chief or designee, representatives from both the
Specialty Engineering Branch and EUTs Branch Quality Assurance offices, and a representative from
the Test Safety Office, as appropriate.

Any proposed changes that are determined to
1) Introduce new hazards
2) Increase the probability or severity of hazards previously identified in the Integrated Hazard
Analysis reviewed and approved at the TRR
3) Introduce deviations to test rules specifically designed to provide for safety during the test, or
4) Introduce major procedural changes, additions, or deletions shall require a delta TRR prior to
 commencement or continuation of test.

Any changes agreed to that do not require a delta TRR shall be documented on a Test Plan Change
Sheet, and shall be dated and initialed by the assigned EMC Test Director/Project Engineer, the
equipment under test Project Engineer(s), and the attending Quality Assurance personnel. All such
changes shall be incorporated electronically into, and shall be clearly indicated inside of, the original
document as part of a uniquely identified revision release. The revised document shall be circulated
for review and signature by the Specialty Engineering Branch Chief or designee, the assigned EMC
Test Director/Project Engineer, the EUT Project Engineer’s Branch Chief or designee, the EUT
Projcct Engineer, representatives from both the Specialty Engineering Branch and EUTSs Branch

Quality Assurance offices, and a representative from the Test Safety Office orior to Onal closeout of

o P S 348 YR
the controliing TP5,
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Any proposed changes that do require a delta TRR shall, after discussion and approval at the delta
TRR, be documented on a Test Plan Change Sheet, and shall be dated and initialed by the assigned
EMC Test Director/Project Engineer, the equipment under test Project Engineer(s), and the attending
Quality Assurance personnel. All such changes shall be incorporated electronically into, and shall be
clearly indicated inside of, the original document as part of a uniquely identified revision release. The
revised document shall be circulated for review and signature by the Specialty Engineering Branch
Chief or designee, the assigned EMC Test Director/Project Engineer, the EUT Project Engineer’s
Branch Chief or designee, the EUT Project Engineer, representatives from both the Specialty
Engineering Branch and EUTs Branch Quality Assurance offices, and a representative from the Test
Safety Office prior to commencement or continuation of test.

10.0 Emergency Evacuation Plan

The procedure in this Section of the EMC/EMI Test Plan relates to the activities required by EMI Test
Team Personnel in the event of an accident, fire, or need for emergency test termination. EMI Test
Team Personnel should use good judgment while implementing emergency procedures and are not
bound by the order in which they are presented. This procedure shall be reviewed with the Specialty
Engineering Branch Chief or designee, the assigned EMC Test Director/Project Engineer, the EUT
Project Engineer’s Branch Chief or designee, the EUT Project Engineer, representatives from both the
Specialty Engineering Branch and EUTs Branch Quality Assurance offices, and a representative from
the Test Safety Office.

Whenever an accident is recognized, it shall immediately be reported to the Specialty Engineering
Branch Chief or designee, the assigned EMC Test Director/Project Engineer, the EUT Project
Engineer’s Branch Chief or designee, the EUT Project Engineer, representatives from both the
Specialty Engineering Branch and EUTs Branch Quality Assurance offices, and a representative from
the Test Safety Office, giving nature and action. The assigned EMC Test Director/Project Engineer or
EMI Test Facility Operator shall then give direction pertinent to the specific emergency.

In the event of fire in or near the EMI Test Facility, the assigned EMC Test Director/Project Engineer
or EMI Test Facility Operator shall notify the Fire Department (ext. 33333), the Specialty Engineering
Branch Chief or designee, the EUT Project Engineer’s Branch Chief or designee, the EUT Project
Engineer, representatives from both the Specialty Engineering Branch and EUTs Branch Quality
Assurance offices, and a representative from the Test Safety Office. The assigned EMC Test
Director/Project Engineer, EMI Test Facility Operator, and the EUT Project Engineer shall direct the
following:

Personnel are immediately evacuated to the nearest exit doors that are shown in Fig. 10.1.
When exiting the building, pull fire alarm switch located by the exit door. Go to the muster
area in front of the building 14 by the second street; stay away at least 75 feet from the
building. Do not walk in the roadway north of Building 14 at any time during an emergency
evacuation.

EVALUATION
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Muster V

LEIRTLD DHALEEH SFEa

B 53

Fig. 10.1 Evacuation map for building 14, first floor.
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11.0 Test procedures

The following notes are provided verification steps if applicable for all necessary cautions safety
controls. {i.e. keep out zones, controls for batteries, hazardous material handling, safety checklist,

elc....).

NOTE 1.

NOTE 2:

NOTE 3:

NOTE 4:

NOTE 5:

NOTE 6:

NOTE 7.

NOTE 8:

NOTE 9:

NO WORK SHALL BE PERFORMED ON LIVE ELECTRICAL EQUIPMENT DURING
THIS/THESE PROCEDURE(s)

SECURITY - [n the event that testing is suspended (i.e. lunch break), all equipment under
test shall be locked in a controlled area.

WARNING - No personnel are allowed inside the EMI shielded chamber during radiated
susceptibility testing (refer to Integrated Test Hazard Analysis Report for radio frequency
exposure). Chamber doors are locked and red test beacons are activated.

WARNING - Individuals with pacemakers should not be near the chamber during
susceptibility testing due to potential interference.

CAUTION - Any modifications to electrical components associated with test articles or test
equipment that will connect directly to facility power (e.g., modify electrical plugs on test
articles or test equipment to match EMI chamber outlet configuration) will be performed
only by a licensed electrician, and will be verified for proper electrical configuration in
compliance with NFPA 70, visually, prior to connecting power, and with a Volt/Ohm meter
after connecting power,

All power up/down steps are applicable to Equipment Under Test (EUT) performed by EUT
certified operator and record on the time log sheet in section 13.0.

Connectors are not ESD sensitive. Verify connectors prior to connection that there are no
bent pins or dust/debris.

Steps may be performed out of sequence.

All personnel involved in manual material handling operations will wear safety-toed shoes
and cut resistant gloves. For equipment over 50 lbs or two awakward to be carried close to
the body, will be carried by two or more people. Carts will utilized whenever possible.

EVALUATION
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TABLE 11-1
SUSCEPTIBILITY SCANNING
Frequency Range Analog Scans Stepped Scans
Maximum Scan Rates Maximum Step Size
30Hz - | MHz 0.0333fp/sec 0.05 fp
1 MHz - 30 MHz 0.00667 fo/sec 0.01 £,
30 MHz - 1 GHz 0.00333 fo/sec 0.005 fo
1 GHz- 8 GHz 0.000667 fo/sec 0.001 g
8 GHz - 40 GHz 0.000333 fy/sec 0.0005 f,
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11.1  RS103, Radiated Susceptibility, 30 MHz to 18 GHz
Test Manufacturer Model Serial Calibration
equipment afutacture Number Number Number | Due date
BiConical Amplifier Research BCH-2-30 1017 N/A N/A
Double-Ridge Horn Bts Systern 3106 2824 610920005 01/30/10
Double-Ridge Horn Ets System 3115 6059 610920006 01/30/10
R.F Amplifier IFI 10kHZ-1000 MHz SMX300 M730-0808 N/A N/A
R.F Amplifier IFT 1-2.5GHz T251-500 D038-0400 N/A N/A
R.F Amplifier IFI 2.5-7.5GHz T17525-500 D039-400 N/A N/A
R.F Amplifier - [FI 8-18GH=z T1875-500 D033-0400 N/A N/A
Signal Generator Rohde Schwarz 5K-3GHz SMT-03 100231 M206568 09/10/09
| Signal Generator | Rohde Schwarz 2-20GHz SMP-22 100019 M206381 11/05/09
R.F. Field monitor Amplifier Research 5004 28678 N/A N/A
"Probe, Isotropic Amp. Research 10K-1GHz FP5000 300489 01/05/10 01/05/10
Probe, Isotropic Amp. Research 10K-1GHz FP3000 300487 12/18/09 12/18/09
Probe, Isotropic Amp. Research 80M-40GH FP2080 19447 04/27/10 04/27/10
Probe, Isotropic Amp. Research 80M-40GH FP2080 25256 04/17/10 04/17/10
EMI Lab RF Cable MegaPhase 6 ft D130-nk-nk 1004 610920035 04/21/10
EMI Lab RF Cable ESM Cable Corp 1201t EW292-ngng 1001 610824004 11/12/09
EMI Lab RF Cable Adams-Russell 1997-240 1001 610820084 10/09/09

Note: This table may be modified to reflect the test equipment actually used for the RS103
measurements, if different than listed above, but each entry in the table must be verified and/or
updated to reflect any changes made to the test setup.

EVALUS
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TEST SETUP BOUNDARY
Elactrg
Field |
Sensor ‘
* Im————
“ E

.. e . | Shedles Eroiusyre
e iy
RF Surgtaion
Arrpiifiers el Montonrg
Eaquipment
Signal Zecing Fieid
SOLECR Sepsar Diepiay

Fig. RS103-1. Basic Measurement Setup
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Step Operations Tech QA
: Dy~
1.0 Configure the EUT per Fig. 6.1. “1.20-¢9
2.0 Configure the EMI measurement set up per Fig. RS103-1. Ljﬂ} 05
") i3 ;
3.0 Power on the EUT and allow a sufficient time for stabilization. it <
171 235

4.0 Perform EUT functional performance procedure per Appendix A.

5.0 Set the signal source to 1 kHz, 99% AM square wave modulation, 1‘,24
and using appropriate amplifier and transmit antenna, establish an | / 2 , 54
electric field at the test start frequency. Gradually increase the 210/
electric field level until it reaches the applicable limit.

6.0 Scan the required frequency ranges in accordance with the rates and |( H
durations specified in TABLE 11-1. Maintain field strength levels in |7 /;3 2/ ]
accordance with the applicable limit, 20 V/m with AM Modulation.

Monitor EUT performance for susceptibility effects.
7.0 If susceptibility is noted, determine the threshold level: “ H
2= fe
(a) When a susceptibility condition is detected, reduce the 7/ 7 )?/ f
interference signal until the EUT recovers.
(b) Reduce the interference signal by an additional 6 dB.
(c) Gradually increase the interference signal until the
susceptibility condition reoccurs. The resulting level is the
threshold of susceptibility.
(d) Record this level, frequency range of occurrence, frequency
and level of greatest susceptibility, and other test
parameters, as applicable.
Ci

8.0 Perform testing over the required frequency range with the transmit ' )
antenna vertically polarized. Repeat the testing above 30 MHz with |72~ 3‘!’/ el
the transmit antenna horizontally polarized.

™y B,

9.0 Perform EUT functional performance procedure per Appendix A. . ?LJ‘R:; y

2% G

10.0 Check that the EUT measured data is attached to this test plan.

IR

11.0 | Power down the EUT. 7-22

A

12.0 Fnd this procedure, {”’? Sk

EVALUATION
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12.0 Procedure Deviation
(This page can be made copies if applicable)

Test Procedure deviation sheet

Seq.
No Operations Tech | QA

Deviation #1- The purpose of this deviation was to re-perform a
portion of the RS testing with an alteration to Figure 6.1 by adding
Class IiI loopback cables to EUT see Figure 6.1.1 below.

1.0 | Update Figure 6.1 to include Class Il loopback cables per Figure 6.1.1. | nvn

1-28 -0
Ehti Chumber
H“{: ip{0] Adlp
i XD Faclii!
ussézz  ysn |14 {] vaptont % i vac
F‘E TS usa Docking
L AL Cahte, Station
af
{oophback
Cabloey, %
it
iTEM Part Number Tag/Difx & Oty
AILP Laptop PN A3 1p Tag # 401108 1EA
AJLP Docking Station /N 2631 Tag # 401049 1EA
58412 Assembly PN USHAR2 pib4 1EA
USH Cabdle, G fL PAN CARUSBABE  N/A 1£A
teapback Sable, 88 PN CA-IO08-120 A/A 2EA
Figure 6.1.1 EMI Deviation #1 Test Configuration
2.0 . i
: Perform RS103 Frequency Range 175 MHz - 200 MHZ in the .
Horizontal and Vertical Polarization at 20 V/m per SL-E-0002 Book 3 7 2]l
Specification.
" H 2 &4
End Procedures. 2 >¢] 77
QK&MV ﬂﬁ"’éwzm A 25 ﬂé’ii
Duong X guy%nf Date

AMS 02 Project Engineer

(/i &L\M & :"’"wiu {ﬁ#“ a4

Hbai Ngo ‘“‘
\IASA PrOJect Engmwr
/ b S
‘ f:} - uf’i,f’ N
Enmm Colemfm - Date

Guality Engineer

EMALUATION
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13.0 Historical On-Time Log Sheet
(Record all on/off times of EUT here)

(This page can be made copies if applicable)
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Pm-"d‘if °l Appiiéabié Note |——onertP | power Down By
Step#: | “ 70T ‘Date | Time | Date | Time
11.1/8 RS103 07/22/09 | 8:32am | 07/22/09 | 12:00pm |  C.H.
11.1/8 RS103 07/22/09 | 1:30pm | 07/22/09 | 4:00pm C.H.
11.1/8 RS103 07/23/09 | 8:17am | 07/23/09 | 10:00am |  C.H.
11.1/8 RS103 07/23/09 | 1:30pm | 07/23/09 | 4:00pm C.H.
11.1/8 RS103 07/24/09 | 9:00am | 07/24/09 | 12:00pm | C.H.
11.1/8 RS103 07/24/09 | 1:00pm | 07/24/09 | 4:00pm C.H.
11.1/8 RS103 07/27/09 | 9:12am [ 07/27/09 | 12:00pm | C.H.
11.1/8 RS103 07/27/09 | 1:30pm | 07/27/09 | 4:00pm C.H.
11.1/8 RS103 07/28/09 | 8:17am | 07/28/09 | 12:00pm | C.H.
11.1/8 RS103 07/28/09 | 1:30pm | 07/28/09 | 2:00pm C.H.
DEV #1/2 | 175-200MHz H/P_| 07/28/09 | 2:00pm | 07/28/09 | 3:00pm C.H.
DEV #1/2 | 175-200MHz V/P | 07/28/09 | 3:00pm | 07/28/09 | 3:20pm C.H.
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Appendix A
USB422 Functional Checkout Test during EMI RS Testing

This procedure can be used to verify a USB422 unit is operating correctly and is programmed
to support AMS-02 operations including TX Test and Loopback Test RX on PCB - Checkout
of PCB Loopback

Unplug any USB422 device this is plugged into the machine and exit any DDRS02 application.
Verify the computer is booted and running Microsoft Windows XP or later.
Plug in the USB422 device under test to any USB port on the computer.
Remove any connection to RxClock
Start the MsDos prompt window from the desktop
Change to the nascom subdirectory
Execute the NASCOM Block Test with: “
nbt --did X --generate 1000 —rx binarydata --clock 512 ~-loopback
Where X is the device serial number under test.
File where data is stored = binarydata

e RN S

§. Verify the USB422 device is located. It will be identified by the line “Using USB422 device
0x537/0x1004/0xXX where XX is the PCB serial number.

9. Observe clock is configured for 58.37 kBaud. Observe clock speeds reported are within 50 and
70 kBaud rates during activity.

10. Verify that the status line is updating and showing Tx and RX data increasing.

11. Wait for 1000 blocks received. Observe and report any errors.

12. Press *q’ to exit the program.

13. Allow USB422 Assembly to sit idling and polling for data during testing intervals.

14. Repeat steps 7 thru 13 once per hour during and after final testing intervals.

13. Test completed.

EVALUATION
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EVE-05-EMC-C10P (AMS-02 }
SLE-G00Z BOOK 3

(RS103) Radiated Susceptibility Electric Field
ALPHA MAGNETIC
EUT NAME: SPECTROMETER (AMS-02) TEST DATE: 07/22-24/2008, 07/27-28/2008
TEST
CLASSIFICATION: Evaluation TEST SITE: JSC Bullding B14A Room 1000
Space Shuttle
TEST SPEC: SL-E-0002 BOOK 3 TEST CYCLE: AM Moduiation 99% at 1kHyz
(RS103) Radiated
TYPE OF TEST: Susceptibility TEST CONDUCTOR: Cynthia Hightowsr
TPS#; 2A0920078 TESY RESULT: PASS
TP#: EV5-09-EMC-010P Gaps in Frequency Represent A
’ Continuous Linear Sweep. Threshold Datal
SECTIONS: 11,1 COMMENT: Are Redticed R.F. Laval All Polasity O The
Antenna is Stated
STEPR: 8
Equipment List
TEST EQUIPMENT CAL. NUMBER CAL. DATE
Signal Generatar - Rohda & Schiwarz, Modal SMTO3, SN 100231 M20E568 08/10/00
Signel Generater - Rahde & Schwary, Model SMP22, SN 100018 M206381 114859
Biconi Ant. - Antenna Research Assa, Mode! BCH-Z030/A, SN 1017 IR/A NiA
Large Double Ridge Hom - ETS, Model 1106, SN 2824 §10920005 01/30/10
Small Double Ridge Hom - ETS, Modsl 3115, SN 6059 810520008 1430410
RF field Monitor - Ampiifier Rassarch, Model M5004, S8 28078 KA NFA,
Isotrapic Froble - Amplifier Ressarch, Mods! FPS0G0. SN 300438 LY 01/05/10
Isstropic Proble - Amplifier Ressarch Model FPSOGE, SN 2300487 [N/A 12/18/08
Isotropis Proble - Amplifier Resesrch, Model FP2080, SN 19447 NiA 04/27/10
Izotroptc Proble - Amplifier Research, Model FP2080, SN 25256 NiA 0417/10
R Ampifier - IF], Mode!l SMXS00, SN MI30-0808 NIA NIA
RE Ampifier - IFl, Maded T251-500, SN DO38-0400 NFA NIA
RF Ampdier - [F1, Modei T7525-500, SN 0039-0480 NIA NIA,
RF Ampifier - IF], Model T1875-500, SN D033-0400 NA N/A
RF Cable MegaPhase Com, Model D130-NK-Nk-72, SN 1004 610920035 94/21/10
RF Cabla - EMS Cables Corp, Made! EW282-NGNG-120, 8N 1901 [610824004 11712409
RE Cable - Adams Russell Corp, Modat 1307-240, SN 1001 516924684 10/09/09
Horizontal Polarization
Injected Tast Signal
F“%ﬁ;‘c* ssp30zar | Probie A Proble #2 Rarmarks Test Sample Resporiss
! Limit Lavel Lovet
{ Vim} {Vim} (Vim}
30.000 26.00 20.25 14,10 Data Prss Maistain R F. Wm Level @ Limit Not Susceptitle
40,000 20.00 20.18 19.19 Oata Pass Maintain R E, Vi Lovel @ Limit
50.000 20.00 20,23 20.85 Bata Pasa Mamiain B F . Vim Lovel @ Limit
€0.000 20.00 17.64 2006 Deata Pass Maintain RF. Vim Level @ Limd
70.000 20.00 18.05 2032 Gata Pass Maintain RE. 4Wim Level @ Limit
30,000 20400 19.39 20.30 ata Pass Maintain R.F. Vim Levet £ Limit
HLLCO 20.00 20.12 20.42 Bata Pass Mairtam BE Vim Lovel 53 Limit




EVE-G2-EMC-Q10P (AMS-02 }
SLE-0Q0Z BOOK 3

Component: ALPHA MAGNETIC SPECTROMETER (AMS-02) - UJSB422 ASSEMBLY

Horizontal Polarization

Injected Test Signal
FREQUENCY SSP30237 | Proble #1 Probla #2
Remarks Tost §
(M2} Limit Lovel Loval | ample Response
[Wim) {¥im} Mim)
160.000 2000 20.99 17.68 Data Pass Mantain R V/m Level @ Limit Not Susceptible
160.00C 20.00 12.20 2010 Data Puse Mainfain R.F. Vim Lovel @@ Limit \E/
180.860 26.00 9.47 15.04 Equipment under Test Malfunction Susceptible
181.000 2000 8.49 14.21 Equprent under Test Matfunction
182.000 20.60 9.92 1501 Equipment uncer Tes! Maifunction
185,000 20.00 5,60 12.80 Equipment under Test Maifunction
190.000 2000 1112 1550 Fauipmant under Test Malfunction
192.000 20.08 12,89 18.68 Enqupment under Test Maifunclion
183.000 20.00 15,18 20.08 Data Pass Maintain R.5. Vim Leval @@ Limit Not Susceptible
195.000 20.00 15.35 20.00 Data Pass Maintain RF. Vim Levsi @@ Limit
200060 20.00 15.89 20.39 Data Pasa Mairtain RF. Vim Level @@ Limit
300.000 20.00 20.03 18.23 Data Pass Maintain RE. Vim Level @ Limit
400.000 20.00 20,13 19.44 Data Pass Maintain RE. Vim Level @ Limit
500,060 20,00 20.31 17.00 Drata Prsa Maintsin RF. V/im Level @@ Limit
600.0G0 20.00 20.21 18.00 Data Pass Mairtsin RF. Vim Level @ Limit
700000 20.00 18.07 20.76 Data Pasa Maintain BF. Vim Lovel @ Limit
800.000 20.00 20.00 19.98 Cata Pass Maislain RE. Vim Levet @ Limit
900,000 20.00 20.23 19.24 Crata Pass Maintsin RE. Vin Lovel @ Limil
1000.000 20.00 20.41 1415 Data Pass Maintain RF. Vim Lavel @ Limit
2000.00C 20,00 20.84 5.33 Data Pass Maintaln FLF. Vim Level @ Limit
2500.00G 20.00 20.36 7.01 Data Pasa Mai BE, vim Lovel @ Limit
3000.00G 20.00 20.02 19.75 Data Pass Maintan B.F. Vim Leval @ Limit
3500.000 20.00 20.81 200,40 rata Pass Maintain RF. Vim Lovel @ Limit
4500.000 20.00 Z0.01 16.60 Datz Pass Maintsin R.F. Y/m Lavel # Limit
5500.000 2000 20.95 12.40  [Data Pass Maintain R F. Yim Level @@ Limit Not Susceptible
£500.000 20.00 20.75 8§67 Data Pass Maintain R.F, Wm Level @ Limit
7500.000 20.00 20.23 13.47 Data Pass Maintain R & Vim Lavel @ Limit
8000.000 20.00 20,27 12.07 Data Pass Maintain RF Vim Level @ Limit
8000.000 20.00 20,72 18.93 Dt Pass Maintain R Vim Level @ Limdt
10000.000 20,00 20.25 19.55 Sata Pass Mairtain R Wm Laval & Limit
11000000 20.60 20.38 17.54 Data Pase Maintain R.F. W/m Level @ Limit
1200G.000 20.60 20.84 16.84 Oiata Pass Maintam RE. Vi Level 8 Limit
13000.6090 20.60 20.81 18.80 Data Pass Maintan RF ¥im Lavel @ Limit
140006.000 20.00 20.64 20.93 Data Pass Maintam RLF. /im Level @ Limil
1500C.000 20.00 20.11 15.36 Data Pass Maintain R F.Vim Lavel @ Limit
18000.000 20.00 15.34 2062 Dt Pass Mantaie B F. ¥im Lovel @ Lims
17000200 20.60 16.38 2C.11 Data Paws Mairtan R F Vie Level @ Limit Nat Susceptible
18000000 2650 12,47 20.34 Data Pass Mainter RE Yim Level 83 Lin




EVE-DT-EMC-010F {AMS-02 |
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Component: ALPHA MAGNETIC SPECTROMETER (AMS-02) - USB422 ASSEMBLY

Vertical Polarization

injected Tost Signal
FRE‘.{?&;E;‘CY ss&?xfT Prm#‘! p'f:’:.‘ﬁ Remarks Test Sample Respornse
Vim} (Wi} (Vi
30.000 20.00 20.24 18,36 Data Pass Maintain R F. V/m Level @ Limit Not Susceptible
40.000 20.00 20.64 19.43 Data Pass Maistain RLF. V/m Level @ Limit
56.0C0 20.00 20.81 19.81 Data Pass Mairtain &.F. V/m Level @ Limit
60.000 20.00 20.08 19,77 Data Pass Maintain R.F. Vim Level @ Limit
70.000 20.00 20.07 18.50 Data Pass Maintain R.F. Vins Leval @ timit
80.006 20.00 20.27 18.24 Data Pass Maintain R.F. W/m Laval @ Limit
90.000 20.00 20.25 19.50 Data Pasa Maintain RF, Vm Level @ Limit
100.000 20.00 20,10 20.31 Data Pass Maintain R.F. V/m Levet @ Limit
120.000 20.00 19.00 20.20 Data Pags Maintain RE Vim Level @ Limit
140.000 20.00 19,21 20.32 Data Pass Maintain RFE. Vim Level @ Limit b
160.000 20.00 18.93 20,73 Data Pass Maintain R.F. Vim Level @ Limit Not Susceptible
180,000 20.00 20.56 20.03 Data Pass Maintain R.F. V/m Level @ Limd
180.000 20.00 20.75 20.51 Data Pass Maintain R.F. W/m Level @ Limit
200.000 20.00 20.72 18.41 Data Pass Maintain RF. V/m Level @ Limit
250,000 20.00 20.08 20.73 Data Pass Maintain R.F. Vim Level @ Limit
300.000 20.00 20.83 18.75 Data Pass Maintain R.F. Wm Level @ Limit
400.000 20,00 20.09 17.89 Date Pass Maintain FLF. V/m Level @ Limit
500.000 20,00 20,14 20,38 Data Pass Maintain R.E. V/im Level 48 Limit
600.000 20.00 18.44 20,70 Data Pass Maintan R.E. \Wm Level @ Limit
780.000 20.60 17.01 20.28 Data Pass Maintain R.F. V/m Level @ Limit
800.000 20.G6G 18.59 20.51 Cata Pass Maintain R.F. V/m Level @ Limit
900.000 20.60 20.02 20.09 Data Pass Maintain R.F. V/m Laval @ Limi
1000.000 20.00 18.49 20.32 Data Pass Maintain R.E. V/m Level & Limit
2000.000 20.00 17.03 0.1 Data Pags Maintain RF. Wm Lavel € Limg
2500.000 20.00 14.28 20,54 Erata Pass Maintain 8 F. Vim Level @ Limit Mot Susceptible
3500.000 20.00 20,32 17.45 Data Pass Maintain R.F. V/m Level @ Limit
4500.000 20.00 17.36 26.00 Data Pass Maintain R.F. Vim Level @ Limit
5500.000 20.00 20.04 1g99 Date Pass Maintain R.F, Wm Level @ Limit
6500.000 20.00 20.00 18.07 Data Pass Maintain R.F. \WWm Level & Limit
7500.800 20.00 17.34 20.23 Cala Pass Maintain RF, Vim Levet @ Limit
8008.000 26.00 20.44 14.46 Data Pass Mairtain R.F. Vim Level @ Limit
9000000 20,60 2070 2007 Cata Pass Maintain 8.5, Vim Level @ Limit
10000.000 20.60 20.97 19.45 Data Pass Maintain RF_ Wm Level @ Limit
11000.000 20.08 20.15 186,42 Data Pass Maitain RE. vim Level i Limit
12000.00¢ 20.00 20.84 12.59 Diata Pass Maintain RE. im Level & Limit
13800.000 20.00 26.74 8.42 Ciata Prass Maintain RF. Vim Level & Limit
14080.000 20.00 20.65 10.58 Data Pass Maintain RF, Wm Lavel €] Limit
15000000 .50 20,43 17.93 Saeta Buga Mairtais RE, Vi Lavel 2
1BGGH.A00 00 1667 ]
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a - ngw L] -
(RS103) Radiated Susceptibility Electric Field
ALFHA MAGNETIC
EUT NAME: SPECTROMETER (AMS-02) TEST DATE: 28-Jui-09
TEST
CLASSIFICATION: Evaluation TEST SITE: JSC Buiiding B14A Room 1000
Space Shuttle
TESY SPEC: SL-E-Q002 BOOK 3 TEST CYCLE: AM Modulation 99% at 1kHz
(R5103)} Radiated
TYPE OF TEST: Susceptibility TEST CONDUCTOR: Cynithia Hightower
TPS#: 2A0920078 TESY RESULT: PASS
. _19).. - Gaps In Frequency Represent A Continuous
TPk EVS-09-EMC-010P Linear Sweep, Threshold Data Are Reduced
3 COMMENT!: R.F. Levei Ali Polarity OF The Antenna ls
DEVIATION #: 1 Stated. This Test was performed using a
I;
STEPE: 2 Clags i LoopBack Cable
Equipment List
TEST EQUIPMENT CAL. NUMBER CAL. DATE
I.S;g' nat Genersior - Rohdea & Schwarz, Model SMTO3; SN 100234 M206568 09/10/09
Signat Generator - Rohde & Schwarz, Model SMP22, SN 100018 IM206381 1105189
Biconi Ant. - Antenna Research Asso, Modal BCH-2030/A, SN 1017 {NIA RiA
Large Doubla Ridge Hom - €75, Modsl 1106, SN 2824 510020005 QU300
Smalt Double Ridga Horn - ETS. Modst 3115, SN €059 510920006 01/30/10
RF Fisid Mondor - Amplifier Research, Model M504, SN 28078 NiA N/A&
ic Proble - Ampifier Research, Model FEB000, SN 300488 INJA 0105110
Protle - Amphfier Resoarsh, Model FPS000, SN 2300487 IN/A 1218/09
it Piobla - Amplfisr Research, Model FE2080, SN 19447 NiA 04727710
teatropic Probie - Ampifier Resaarch, Model FEZ080, SN 25256 N/A 04/17/10
RF Ampifier - IFE Model SMXE00, S/N M730-0808 N/A NEA
RE Amgifier - IFL Model T251.509, SN DO3E-0400 MN/A NIA
RE Ampifisr - IF}, Model T7525-500, S8 D039-0400 NA NIA
RE Ampifier - 1FL Modal T1875-500, SN DO33-0400 NIA NiA
AF Cable MegaPhasa Corp, Model D130-NE-Hk-72, SN 1004 610820035 Q421118
RE Cabla - EMS Cables Corp, Modal EW292-NGNG-120, Sk 1001 1510824004 111208
AF Cabla - Adams Russofl Carp, Model 1997-240, SN 1001 §10924084 10/69/08
Horizontal Polarization
injected Test Signal
*“*Eaif?c“ S8P30237 Froble #1 Brobis ¥2 Remarks Test Sample Response
{MH Limit Lavel Level
{ Wim} {Vim) (vim)
175.000 20.00 18,90 20.02 Dala Fass Maintain RF, Vim Levet @ Limit Not Susceptible
180.000 20.00 16.50 20.09 Data Pass Maintain R.F. Vim Level @ Limit
180,800 20.00 17.52 20.00 Data Pass Maintain R.E, \im Lavel @ Limit
181.000 20.00 17.00 20.10 Datz Pass Mairtain B.F. Vim Level @ Limit
182.000 20.00 16.89 20.45 Ciats Pass Maintain R.F. Vim Level ¢ Lim
185.000 20.00 17.28 20.72 Lata Pass Maintain R F. Vim Level @ Limit
180.000 20.00 18.87 20.00 Data Pass Maintain R.F. Wi Level § Limit v




EVE-00-EMC-210F {AMS-02 }
SLE-0002 BOOK 3

Horizontal Polarization

Injoctud Tost Signat
FRE{?;:!?GY 5533“9:37 P‘t:::f P’l‘_’mﬂ Remarks Tast Sampla Response
{Vim} (Vim) {Vim}
192.000 20.00 19.69 20.0¢ Equipment under Tast Malfunction Mot Susceptible
193.600 20.00 19.00 20.85 Data Pass Maintain R F Vim Level @ Limit
195.G00 20.00 2817 20.45 Drata Paas Maintain R F. Vi Lovs! @ Linit
200.000 20.00 16.65 20,79 Data Pass Maitain R.F Vim Lavel @ Limit
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Component: ALPHA MAGNETIC SPECTROMETER (AMS-02) - USB422 ASSEMBLY DEVIATION #1

Vertical Polarization

Injectod Tost Signai
FRE&{;&;&CY 55;2;37 ?rf::;#‘ Pr::;:*w Ramarks Tast Sampie Response
{¥im} (Vi) {Vim}
175.000 20.00 20,56 20.90 Data Pass Maintain RF. Vim Level @ Limit Not Susceptible
180.000 20,00 20.04 16.80 Data Pass Maintain R.F. Vim Level @ Limit
180.800 20.60 20.63 20.80 Data Pass Maintain FLE. Vim Level @ Limit
181.000 20.00 2046 20.39 Data Pass Maintain R.F. Vim Level @ Limi{
182.000 20,60 20.83 20.91 Data Pass Maintain R.F. Vim Level @ Limit
185.000 20.G6 20.55 20.82 Data Pass Maintain R.F. Vm Level @ Limit
160.000 20.06 20,40 20.65 Data Pass Maintain RF. Vim Level @ Limit
162.000 20.00 20,30 20.00 Data Pass Maintain R.F. v/im Level @ Limit
193,000 20,00 20.11 20.28 Data Pass Maintain R.F. Vim Level @ Limit
195,000 20.60 20.46 19,61 Data Pass Maintain RF. Vim Level @ Limit
200.000 20.00 20.02 20.73 Data Pass Maittain R.F. Wim Level @ Limit




Electromagnetic Interference/ Electromagnetic Compatibility
(EMI/EMC) Test Facility
Test Process Evaluation Sheet

STERE ATION Test Article: ALPHA MAGNETIC SPECTROMETER

(AMS-02) - USB422 ASSEMBLY EVS-09-EMC-010P

Type of Test: O Certification dEvaluation
[3 Emissions EfSusceptibiiity
0 Pass O Fail
TestDate: __7-2.72 -09  qyny  -2% -09

Your evaluation of our service product will enable us to provide continued improvement and serve you

better,
Evaluator Name: Organization/Mail Code: Phone:
Dten, NGuyeM JACCRS 28Kl &3 ¢/

Please provide a score in the range of 0 (poor) to 100 (excellent) to rate our performance:

Test Planning/Reporting Phase:

Ease of test coordination: [ ¢ o

Satisfaction with test dates: 100

Timely completion of test plan: L0 e

Timely completion and scheduling of TRR: Lo o

Timely test reporting:

Technical adequacy of test report: N/ A

Laboratory Operations:

Completion of test objectives: {o ¢

Competence of test personnel: I

Satisfaction with time utilization: [ 00

Test data availability at test completion: | Weas

Explanation of rework required (if applicable): | e

Signature: Date: .
59(%%5 ?\Ji/g,«,};,{»m\ 1=2§5-09

For Lab Use Only: Planning/Reporting:

Average of Evaluators Scoring:

Laboratory Ops:

Kefurn responses o)

Mavur Ahujs, Supervisor

Fax: (281} 244-2327

Bob Scully, JSC EMC Group Lead Fngineer
NASA Jobson ¢ Lenter

Houston, TX 77454

{IR1} 4831390

{251) 483-5830




