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SECTI ON 1 OVERVI EW

1.1 Purpose of Test
To determine if the Uninterruptible Power Systemw || neet the
EN55022 Class A requirenents for radi ated and conducted
em ssi ons.

1.2 Date of Test
August 19, 2002

1.3 Statenment of Conpliance
The Uninterrupti ble Power Systemunit that was tested and
referenced in this test report was found to conply with the
requi renents of:
EN55022, Cass A

SECTI ON 2 REFERENCES

2.1 Procedures/ Standards

° CISPR Publication 22, 1993, Limts and Methods of Measurenent
of Radi o Di sturbance Characteristics of Information Technol ogy
Equi prent

° EN55022, 1998, Limts and Met hods of Measurenent of Radio
Di sturbance Characteristics of Information Technol ogy
Equi prent
2.2 Deviations from Standards

None

SECTI ON 3 DETAILS

3.1 Description of Product

The Equi prent Under Test (EUT) consisted of a single unit, the
Uni nterrupti bl e Power System

The EUT was configured as given in Appendi x A
3.2 Test Software/ Qperating Mde
No Software Required
3.3 Laboratory Test Configuration
The test setup was per the procedures and standards referenced in

section 2.1. The voltage supplied to the EUT was 230 VAC, 50 Hz.
Al l support equi pnent was powered by 120 VAC 60Hz.

Quest Engineering Solutions, Inc. Page 3 of 24
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Radi at ed Test

The EUT was installed on the 80 cm high wooden table on the five
meter diameter turntable which is |ocated in the protective donme
area of the Free Field Site (FFS). A 10-neter distance was used
for EUT to antenna separation. The free field ground pl ane
consists of a uniformwre nmesh 12 neters wde and 42 neters

| ong. The product was scanned from 1-4 neters in height and 360
degrees around it. The frequency range scanned was from30 to
1000 MHz for all configurations. Al test equi pnent was kept
bel ow t he ground plane with the exception of the antenna and
associ ated cables required for neasurenents. The cable

posi tioni ng, antenna hei ght/polarization, and turntable
orientation were all chosen to naximze the em ssions in order to
represent a worst case condition.

Conduct ed Test

The EUT was installed on the 80 cm high wooden table in the FFS
conducted em ssions test area. A 40 cm di stance between the
vertical plane and the EUT was maintai ned. Measurenents were
made to determne the levels of RF noise induced into the AC
power line. Power for the EUT was supplied via a filter bank and
a Line Inpedance Stabilization Network (LISN). The LISN was
electrically bonded to the ground plane. The frequency range
scanned was from 10 kHz to 30 Miz. All support equi pment was
powered via separate LI SNs.

Test Equi pnent Used Date of Calibration
EMCO Bi conil og Antenna (30-1000 MHz) Mdel 3143, s/n 1118........... ... ..., 10/ 01
HP8566B Spectrum Anal yzer, s/n 2928A05991. . .. . .. .. . 2/ 02
HP85662A Display Section, s/n 2848A17920. . . .. ...t 2/ 02
HP85650A Quasi Peak Adapter, s/n 2430A00452. . . . . . . .. i 2/ 02
HP85685A RF Preselector, s/n 2620A00342. . . . . . .. . . 2/ 02
HP11947A Transient Limiter, s/n 2820A00193. ... ... . . . . . . . 1/ 02
EMCO LI SN, 50 Chm Si ngl e Phase, 25 Amp, DC/ 50/ 60 Hz,s/n 1291(for EUT)................. 3/ 02
EMCO LI SN, 50 Chm Si ngl e Phase, 25 Anp, DC/ 50/ 60 Hz, s/ n 1290(for support equiprment)... 3/02
Bul Il 10 neter Cable s/n FFSLIOM . ... ... 1/ 02
Bul | LISN Cable s/n FFSLISN. . . ..o e 1/ 02

HP98580A Techni cal Conputer Model 310
REMS Software Radi at ed Emi ssions
EM Sof t ware Conduct ed Emi ssions

Al'l test equipnment used was calibrated and traceable to the U S
Departnent of Comrerce, National Institute of Standards and
Technol ogy (NI ST).

Test Environnment: Tenp. = 68°F, Relative Humdity = 48%

Quest Engineering Solutions, Inc. Page 4 of 24
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3.4 Pictures

Configuration for Radiated Em ssions (Front C oseup)

Configuration for Radi ated Em ssions (Front)

Quest Engineering Solutions, Inc.
Telephone: 978-667-7000
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3.4 Pictures

Configuration for Radi ated Em ssions (Rear)

Quest Engineering Solutions, Inc. Page 6 of 24
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3.4 Pictures (continued)

Support Equi prent

Quest Engineering Solutions, Inc. Page 7 of 24
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4.3
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SECTI ON 4 CONCLUSI ONS

Summary of Test Results

FCC, d ass A Passed

EN55022, Cl ass A: Passed

Speci al Notes

The test engineer was D. Kutz.

The test results set forth in this report are expressly limted
to the configuration and tests herein. Any changes in
configuration may void test results. Quest agrees to quote
charges for any retesting requested by the custoner.

This report must not be used by the custoner to claim product
endor sement by NVLAP or any agency of the U S. Governnent.

Requi red Conpliance Mdifications

Ferrite beads added to transforner output and inverter | eads.

SECTI ON 5 DATA

Dat a Tabl e Expl anati on/ Cal cul ati on

SPEC LIMT - specification limt at 10 neters for CISPR 22 O ass A
ABS - final reading including antenna factor and cable |oss
dLIM- ABS relativity to the SPEC LIMT cal cul ated as foll ows:
dLIM = ABS - SPEC LIMT [dB]
MODE - neasurenent detector node, QP: Quasi-peak, P: Peak
POL - antenna polarity, H Horizontal, V: Vertical
HGT - antenna height in centineters
AZM - turntabl e angle in degrees
CORR FACTOR - correction factor includes antenna factor and cable |oss
The CORR FACTOR is used to determne the ABS as fol |l ows:
CORR FACTOR [dB/n] = ANTENNA FACTOR [dB/n] + CABLE LGCSS [dB]
ABS [dBuV/ ni = ACTUAL MEASUREMENT [dBuV] + CORR FACTOR [ dB/ nj
Assune a receiver reading of 23.5 dBuV is obtained. The antenna factor of 7.4 dB/mand a cable
factor of 1.1 dB is added, giving a field strength (FS) of 32 dbuV/m
FS = 23.5 [dBuV] + 7.4 [dB/ni + 1.1 [dB] = 32.0 [dbuVv/nj
The 32.0 dbpV/ m val ue can be nmathenatically converted to its corresponding level in pv/m
Level in pV/ m= Comon Antilogarithm ((32.0 dbpyV/m/20) = 39.8 pyv/m

Quest Engineering Solutions, Inc.
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5.2 Measurenent Uncertainty
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Reference: Namas NIS 8, Edition 1, May 1994
The Treatmentof Uncertainty in EMC Measurements
Radiated Emissions
(using the EMCO Biconilog Antenna Model 3143
frequency range 0of 30-1000 MHz at 10 meter test distance)
Probability
Contribution Distribution Uncertainty (dB) Uncertainty (dB)
(+) (=)
Antenna Factor Calibration normal (k=2) 1.00 -1.00
Cable Loss Calibration normal (k=2) 0.50 -0.50
Receiver Specification:
HP8566B Spectrum Analyzer|rectangular 0.60 -0.60
HP85685A RF Preselector|rectangular 1.60 -1.60
Antenna directivity rectangular 2.00 0.00
worst-case, 1 GHz @ 4m height
Antenna factor variation with height rectangular 0.50 -0.50
Antenna phase center variation rectangular 0.50 -0.50
Antenna factor frequency interpolation rectangular 0.25 -0.25
Measurement distance variation rectangular 0.50 -0.50
Site imperfections rectangular 1.00 -1.00
Mismatch:
Receiver VRC:
Antenna VRC:|U-shaped 0.50 -0.50
Uncertainty limits
System repeatability Std Deviation 0.50 -0.50
Combined standard uncertainty, uc(y) normal 1.8969 -1.1365
Expanded uncertainty, U normal (k=2) 3.79 -2.27
Conducted Emissions
(using the EMCO 3825 LISNs, frequency range of 9kHz - 30MHz)
Probability
Contribution Distribution Uncertainty (dB)
(+1-)
Receiver Specification
HP8566B Spectrum Analyzer|rectangular 0.60
HP85685A RF Preselector|rectangular 1.60
LISN coupling specification: rectangular 1.50
insertion loss uncertainty which
includes LISN to LISN and Line to Line
Cable and input attenuator calibration normal (k=2) 0.30
Mismatch:
Receiver VRC:
Antenna VRC:|U-shaped 0.20
Uncertainty limits
System repeatability Std Deviation 0.20
Combined standard uncertainty, uc(y) normal 1.3438
Expanded uncertainty, U normal (k=2) 2.69
Use ofthe uncertainty calculation:
Measurementresults are: y dBuV +/- U dB for a level of confidence of approximately 95% . (k=2)

Quest Engineering Solutions, Inc.
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5.3 Radiated E Field Emissions Data
FreE PIELDTEST FRCTCITY
TEEF-EEFEI?! Ta

DATE: D8-/17/82 TIME: 14:40

ELT DESCRIPTION: SUALBDORMIIU U/ FULL LOAD AMD BATTERY CHARCING
TYPE TEST: RAOIATED E FIELD EMISSIONS ENS5022 CLASS A BLON
FREQUEMCY RAMGE: ¥0-1000 MMz

SUPPORT EQUIP. DESCRIPTION: SEE REPORT

TEST PERFORMED BY: D. KUTZ

TEST RESWLTS: PASS

PROCUCT ERISSIONS
QUEST EMGINEER MG SOLUTIOMS Data File: 30-1000MHZ @104 19 Aug 2002 E-ﬁ ?E

e e e AR O O S O O S S -

SPEC FEASUREIENTS SITE CORR
FEI;IEFI:"I' LIMIT @8BS dLIH MODE POL HGT AZM  FALTOR COMMENTS

il m di tn ded B
1 3.0 40.0 8.8 -11.2 9P U 1l 3H 11.5
T mAS 0.0 ¥.7 -2.3 P U 148 330 10,7 EROADERMD
¥ 44,002 .0 Me-10.5 My 18N ;
& B2.481 0.0 0.5-1%.5 P W 108 330 WeT  BROGDEEND
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6 200,13 40.8 156 -24.4 FK U 108 330 NeT  AMB MDISE FLODR
T 47.8 157 -3.4 P U 1H 3N N+T A NQISE FLOOR
g BRI} .0 20.6-26.5 By 108 3N N/T  ARE WOISE FLIOOR
§ BO2.55 a0 D1 =259 B W 183N H/T AME NIISE FLOOR
i 998.5 .0 %7 -21.7 M !

v 1068 330 WT  AMB NDISE FLODR

H/T yn CORR FACTOR colusn denctes & mom-tracesble sional.
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5.4 Conducted Emissions Data
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FREE FIELD TEST FACILITY
CONDUCTED EMISSIONS TEST RESULTS

B EEEEEEETE RTINS E NSNS SRS S SR sEEEEEEETIEID

19 fug 1902 09:15:35

S LIS S S RS SIS SN EE SIS LEEEEETEEITIETE

Q02140 August 19, 2002

1. COMDUCTED
1.7 EWs5022 _EJ__HSE fi COMDUCTED
SUALODMRAT L. B-4F0-1272E0 WO C
EUT UOLTAGE : 2300RC50HE
10 highest pesks sbove -30 d8 of Limit Line &2
paak criteria = 1 dB
PEAKE  FRED (fHz) [ dBu) CELTA
! .Eﬁz’ 17,5 ool -27.7 R
3 .1617 54,3 Jiar e )
§ L1853 57.4 =13.2
& L2IEd £1.2 -12.8
& L1l B2 -f. ¥
7 L2394 63,2 -12.8
B 54 62.8 -13.2
g L2199y 67,4 -8.4
10 Il §3.5 -12.%
hp P VEL [ dBuva 19 Fug 19BE BE: 523
100 e T T T ELAES H EERICTED
t 43 || s eeeem iy, Mo438-1337E1,80 © |
i } wbi EUT WL TRGE: a3meac
{ |11 S0FTWREE. MomE {
T A T ]
i 1] [T T 1T ee Coher
LT 59K 520 1 PSS T |
i T =% Ill‘fEHHE.E Labar
e i -

Quest Engineering Solutions, Inc.
Telephone: 978-667-7000

Page 13 of 24



Q02140 August 19, 2002

FREE Féﬁi.ga T FFEILIT'I'

L L e e bbb a bbby b e L L DLl LRl b LRl te bl

19 fua 1902 07:38:5

(Rl bdelapd gl et iialalal e b d bl alailatallsdlled]

e ﬁuﬁm CLESS A COMDUCTED

mwmnu FULL LOGD,0SCHARG
EUT UOLTAGE: ~  230UaC/S0HZ
SOFTWARE: HOME

HEUTRAL

1§ highest pesks abowe =30 dB of Limit Line 42
peak criteria =

PEAKE  FRED [HHz) (dBull} DELTH
. 13833 100.8 OURRNG

5 1517 40} i)
H 167 0.1 5.9
4 17 5.9 -9.1
5 . 1894 0.2 -5.8
é 2007 §5.6 -10.4
4 2056 54 -10.10
8 2106 9 -11.10
7 2263 &d.7 =3.3
10 3087 6 -10.10

i Fug 1888 BT854

i EWBS@IT  OiRsd A COMDUCTED
| | sumi MELL, FULL LOAD. B ECHAT |
- ELT HE‘-‘H{::‘ 2sovRl SET
GOFTHARL: MONE
| NEUTRAL

Quest Engineering Solutions, Inc. Page 14 of 24
Telephone: 978-667-7000



Q02140 August 19, 2002

FREE FIELD TEET FACTLITY
CHOUCTED EYISSIONS TEST RESLTS
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CONDUCTED EMISSIONS TEST RESLLTS
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APPENDIX A

EMI Emissions and Immunity Test Form

The information contained in this Appendix was provided by Rick Everett of American Power Conversion. It contains
specific configuration details of the system astested.

Quest Engineering Solutions, Inc. Page 18 of 24
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Quest Engineering Solutions
EMI Emissionsand Immunity Test Form

Please complete all that applies for the equipment under test (EUT). Include ablock diagram
showing the EUT and all support equipment.

Date: 07/18/02

Company: American Power Conversion Contact: Bryce Capodieci, Rick Everett

Street: 85 Rangeway Road

City, State ZI P North Billerica, MA 01821

Telephone: 978 - 670 - 2440 x 17275 FAX: 978-670-3747

Test Type:

Emissions Immunity

cisPr11 [ ] EN50082-1 [ | ENso0s22 [ | 1ECE0601-1-2 [ ]

csPr22 X VDE [] EN61326 | | EN61000-6-2 [ ]

vCel [] Other [] EN61000-4-2 X] EN61000-4-6 [X] TestLevell [ |

AUSTEL [ ] EN61000-4-3 [X] EN61000-4-8 [ |  TestLeve2 [ ]
EN61000-4-4 [X]  EN61000-4-110X]  TestLevel3 [ ]

casa@ X EN61000-4-5 [X] TestLeve 4 [ ]

ClassB (2) |:| Specia _ |EC 61000-2-2, EN 61000-3-2, EN 61000-3-3

Add EN 61000-4-1 General Requirementsto Certificate

Equipment Under Test (EUT) Description:
Uninterruptible Power Supply (UPS)

Model Number(s): SUA750RM 11U, SUA1000RMI1U Serial Number (s):_N/A

EUT Weight(lb.): _391b. EUT Size (LxWxH): 25.75 x 17 x 1.76 inches
Power Interface: Power Supply:

Frequency 50/60 Hz Description

Voltage 220 - 240Vac M anufacturer

No. of Phases__ 1 Model Number

Current 10A Switching Freg.

Plug Type IEC RF Filter Manufac.

Cord Type RF Filter Model

Equipment Cycle Time:

Quest Engineering Solutions, Inc. Page 19 of 24
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FailureCriteria:

Equipment Configuration Slot No. Board Type
N/A

Equipment Internal Devices (e.g. disks, tapes) Manufacturer  Part No. Serial No.
N/A

Oscillator Frequencies of EUT (Pleaselist all):
Mainis16 MHz, USB 24 MHz, Inverter 10-40 MHz,
Battery Charger 30-70 MHz, See Attachment

RF Suppression Componentsof EUT (i.e, ferrites, gasketting, filters, etc.):
Manufacturer Part No. L ocations used

Cabinet Shielding/Construction of EUT:

N/A

I/0O Cables:

Note: I nterconnecting cables shall be connected to one of each type of functional port of the EUT. Wherethereare
multiple ports of the same type, additional cables shall be attached to each of these ports. These additional cables do not
need to be terminated.

Quantity Part No. Function Shield description (e.g. braid, foil, none)
1 DB9
1 USB
Quest Engineering Solutions, Inc. Page 20 of 24
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Softwar e Description:
Note: The EUT must be exercised by software or other means so as to ensure that the various parts of the system are

active. The exercise shall generate traffic representative of typical equipment usage. For immunity testing, the software
must be capable of reporting any errorsthat may occur.

Internal Firmware

Support Equipment Description (M anufacturer, model number, serial number, cable numbers):

AC Load, 10 KW Avtron

Additional I nformation:

Quest Engineering Solutions, Inc. Page 21 of 24
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Block Diagram

AC MAINS
EUT
USB RS232 >—UPS POWER OUT
"GROUND PLANE ~ "~ 777"~ Tt T T T T T T T T T T T T T T T T
LOAD
(SUPPORT)
AC MAINS
Quest Engineering Solutions, Inc. Page 22 of 24
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APPENDIX B

QUEST CREDENTIALS

Quest Engineering Solutions, Inc. Page 23 of 24
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FCC registered test site

NVLAP Lab Code 200036-0

FCC Method-47 CFR Part 15 — Digital Devices
Conducted Emissions, Power Lines, 450 kHz to 30 MHz

Radiated Emissions

International Special Committee on Radio Interference (CISPR) Methods
|[EC/CISPR 22:1993

| EC/ Cl SPR 22: 1993, Anendnent 1:1995, and Amendnent 2: 1996

CNS 13438: 1997

Australian Standards referred to by clauses in ACA Techni cal
St andar ds

AS/ NZS 3548

Conformity Assessment Body (CAB) For the EMC annex

VCCI Registration Numbers R-712 and C732

Austel A96/TH/0079
AS/ NZS 3584
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TEST SERVI CES

TEST REPORT POLL

Pl ease rate the attached test report's quality by responding to the
brief questions listed in this poll. Qur goal is to provide you with
high quality test reports in a tinmely nmanner. Therefore, your
feedback is vital in order to determ ne how good our test reports
are, and what areas could be inproved.

Pl ease indicate beside each question what you feel is the rating.

Also, feel free to make coments directly on the poll, or by
attaching a separate sheet. The conpleted form should then be

returned by mail or FAX to Herman Held at 978-667-3388. Your
cooperation and effort are truly appreci ated.

TEST REPORT NUMBER Q02140

YES  NO

1. Was the information presented clearly?..... [ 1....1 1]

2. Was the report conplete?................... [ 1....1 1]

3. Was the report timely?..................... [ 1....1 1]

4. Did the report satisfy your
requirement S?. .. ... [ 1....1 1]

5. Your organization type?. [ ]Engineering.... [ ]Manufacturing
........................ [ IMarketing...... [ ]Qher

6. Your work environnent?.. [ ]JHardware....... [ ]Software.[ ]Both

YOUR NAME ( OPTI ONAL) :

OPTI ONAL COMVENTS:

To: Herman Hel d, President
Quest ENngi neering Sol utions
7 Sterling Road
P.O Box 125
North Billerica, MA 01862
FAX: 978-667- 3388




QQUEsT

ENGINEERING SOLUTIONS
| ssues

A CERTIFICATE OF TEST:

To

American Power Conversion
85 Rangeway Road
North Billerica, MA 01821, U.S.A.

For
Product: Uninterruptible Power System
Model: SUA1000RMI1U and SUA750RM 11U

Date: August 19, 2002

Quest Engineering Solutions, a U.S. and internationally approved test house,
attests that compliance testing was completed satisfactorily on the aforementioned
equipment as specified by the manufacturer and reported in Quest’s test report
number: Q02140. Quest Engineering Solutions acknowledges that the Equipment
Under Test was found to have passed the following standards:

EN50091-2, Uninterruptable Power Systems (UPS)
EN55022, 1994, Limits and M ethods of M easurement of Radio

Disturbance Characteristics of I nformation Technology Equipment,
ClassA

Q02140
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