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December 23, 1994

Mr. Joe Pomata

American Power Conversion
9 Executive Park Drive
Billerica, MA (1862

Dear Mr. Pomata:

Enclosed you will find our test report covering testing on the SmartShot Call-UPS II Remote
Management Device. Testing was performed on December 5, 1994,
—_———

If you have any questions on the content of the report or the performance of the test, please feel
free to contact me at (508) 263-2662.

Sincerely,

gy

Robert F. Martin, N.C.E., P.E.
Chief Engineer

REM/Dal
Enclosure



All services undertaken are subject to the following general policy:
Reports are submitted for exclusive use of the client to whom they are
addressed. Their significance is subject to the adequacy and
representative character of the samples and to the comprehensiveness of
the tests, examinations or surveys made. No quotations from reports or
use of Dash, Straus & Goodhue’s name is permitted except as expressly
authorized by Dash, Straus & Goodhue in writing.




1.0

2.0

3.0

4.0

Table of Contents

11 o T 10 1o o 1
1.1 = 70 ¢ o 1= S 1
1.2 PUIPOSE . . . it i it e e e et e e e 1
1.3 BUMMIEIY .. ittt it e i et e e e ettt a e e 1
1.4 Testing Requirements . . ... ... it 1
Test EnVirtonment . .. .o it i it e i et e st e e e e e 3
2.1 TestSample Description . .. .. ittt ittt e 3
2.2 TestFacility............. e e e 3
2.3 TestEquipment .........0cn0veunan . 3
Test RESUS . ... it i it i i i i e i e e e ittt e e 5
3.1 IEC 801-2, Electrostatic Discharge Susceptibility .. ............... 5]
3.1.1 TestDescription . .. ... ...ttt e i 5
3.1.2 TestConfiguration . ......... . i ieannnnness 5
3.1.3 TestProcedure « . .. o v v vt ittt s st s 5
3.7.4 TestResults ..o v ittt ittt it st s s e s 5
3.2 IEC 801-3, Radiated Susceptibility-Electric Field . . . . . ............. 7
3.2.1 TestDescription . . ............... e e e e e 7
3.2.2 TestConfiguration . ..........c. i inannnns 7
3.2.3 TestProcedures .. .... .. ... it i 7
3.24TestResuUlts . ..o o ittt i i i i e s 7
3.3 IEC 801-4, Conducted Transients Susceptibility . ................. 9
3.3.1 TestDescription . ... ..ttt ittt 9
3.3.2 Testing Configuration . ......... ...t 9
3.3.3 TestProcedure . . .. ... i i e e e 9
3.3.4 TestResults . ... ... it i e e e 9
CONCIUSIONS . v vttt i it it i s sttt et e e e 12
4.1 IEC 801-2, ESD Susceptibility ......... ... ... 12
4.2 IEC 801-3, Radiated Susceptibility ........... ... ... ..... 12
4.3 |EC 801-4, Conducted Susceptibility ............. ... ... .. ..., 12
4.4 EN50082-1 Generic Immunity - European Requirements ........... 12

Configuration Photographs . ... ... i ittt ittt i ittt it e e i 13



List of Figures

Figure 3.1-1 ESD Test Configuration ............

Figure 3.2-1 Biconical Antenna Testing Configuration

.......................

Figure 3.3-1 Conducted Susceptibility Test Configuration ....................

Figure 3.3-2 Burst Transient Waveform .........

Table 1.4-1 Test Parameters ........ccuevennn..
Table 2.3-1 Test Equipment . ........ ... ...,

.......................



1.0 Introduction

1.1 Scope
This report covers testing performed on December 5, 1994 on the SmartShot Call-UPS H
Remote Management Device manufactured by American Power Conversion.

1.2 Purpose

Testing was performed to evaluate the SmartShot Call-UPS |l Remote Management Device for
susceptibility to ESD, line-conducted burst interference and radiated RFI in accordance with
ENG0082-1.

1.3  Summary
The SmartShot Call-UPS Il was found to be compliant to radiated RFI, ESD and line-conducted
burst interference in accordance with EN50082-1 without modification.

1.4  Testing Requirements
Testing was performed using procedures and criteria contained in IEC 801-2, 801-3, 801-4
and EN50082-1. Table 1.4-1 contains specifics pertaining to testing parameters.



Table 1.4-1 Test Parameters/Compliance Criteria

IEC 801-2, ESD Susceptibility
+ 8 kV air discharge
‘Category B Compliance per EN50082-1:1992

IEC 801-3, Radiated Electromagnetic Field Susceptibility
3 Vim, 27 MHz to 500 MHz
Category A Compliance per EN50082-1:1992

IEC 801-4, Conducted Susceptibility to Line Transients
+0.5 kV on signal lines, +1.0 kV on power lines
Category B Compliance per EN50082-1:1992



2.0  Test Environment

2.1 Test Sample Description

The Equipment Under Test {(EUT) consisted of a SmartShot Call-UPS Il Remote Management
Device, manufactured by American Power Conversion. It was received on December 5, 1984
from American Power Conversion in good condition.

The SmartShot Call-UPS Il Remote Management Device was installed in a SmartUPS 1400
NEC 3FG monitor communicating with the SmartUPS via an RS-232 link. Software ran during
testing displayed UPS status and parameters. Failure was defined as a change in parameters
outside of specified normal levels, or a loss in output power.

2.2  Test Facility

The test facility, Dash, Straus & Goodhue, Inc., is located at 593 Massachusetts Avenue,
Boxborough, Massachusetts. The test site is located on the ground floor and consists of a
shielded room (16" x 20’ x 10") with a test bench to hold the test sample. Ambient

5o —

45%.

2.3  Test Equipment
Table 2.3-1 contains a list of the test equipment used during the testing.



Table 2.3-1 Test Equipment

801-2

CDI1 ESD1000 Charge Reservoir ESD Simulator

201-2
Model No. Serial No. Description
ENI 550L-1711 845 Amblifier
ENI 6100L 113 Amplifier
6071A 3215002 Signal Generator
B100 201 Biconical Antenna
B200 202 Biconical Antenna
8300 203 Biconical Antenna
FM2000 14937 isotropic Field Monitor
FP2000 14904 Isotropic Field Probe
888 12161 Levelling Preampilifier
8014
Model No. Serial No. Description
Schaffner NSG-200E 3184 Mainframe
1204 Burst Interference

Schaffner NSG-225A

Simulatoer Plug-In
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Figure 3.1-1 ESD Test Configuration



3.2 IEC 801-3, Radiated Susceptibility-Electric Field

3.2.1 Test Description

IECPublication 801-3:1984, Electromagnetic Compatibility for Industrial Process Measurement
and Control Equipment, Part 3: Radiated Electromagnetic Field Requirements, was the guiding
document for this test. This test evaluates the test sample’s response to radiated electric
fields and was performed from 27 to 500 MHz at a level of 3 V/m. The test level was raised
to 10 V/m for evaluation purposes.

3.2.2 Test Configuration
Figure 3.2-1 shows the testing configurations.

3.2.3 Test Procedures

The test sample is set into operation and was monitored for variations in performance. The
test signal is set for frequency and field strength. While maintaining the necessary field
strength, the frequency is changed until the range appropriate for the current test
configuration has been covered. If an error is detected, the field strength is reduced until the
error corrects, then increased until the error begins to occur. This threshold level, the
frequency and the error created are noted before continuing. The procedure is then repeated
in the opposite antenna polarization.

3.2.4 Test Results
The test sample was found to be immune to RFl at 10/m from 27 to 500 MHz, in both
antenna polarizations, with no modifications.
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Figure 3.2-1 Biconical Antenna Testing Configuration



3.3 IEC 801-4, Conducted Transients Susceptibility

3.3.1 Test Description

IECPublication 801-4:1988, Electromagnetic Compatibility for Industrial Process Measurement”
and Control Equipment, Part 4: Conducted Burst Interference was the guiding document for
this test. This test evaluates the test sample’s response to burst interference transients
conducted on the supply. A test signal of £1 kV is to be applied to both sides of the line and
-ground and a test signal of =.5 kV was to be applied to all signal and 1/0 lines. Target levels

~F A LS £ Tevmn e L LA Lnn 1M Anbdan oo an
Ui +H- LS A L] H\; s ClIIU =2 KV T0f IIU delb‘b Wdd bUI. IUI Llllb Lb'bl.

3.3.2 Testing Configuration
Figure 3.3-1 shows the testing configuration used. Figure 3.3-2 shows the transient
waveform,

3.3.3 Test Procedure
The test sample was connected to the test equipment, as shown in Figure 3.3-1, and
monitored for performance. The test level was set and the test signal was applied for the

required time to one side of the line {L1}. When an error occurs, the test level is reduced until

the error recovers and then increased until the threshold level is reached. This threshold and
the error conditions were noted. This procedure was repeated while injecting into line 2 (L2},
ground (G}, then combination of lines and ground (L1 & L2, L1 & L2 & G). The output AC
port was also subjected to burst testing in the same manner.

Using a capacitive coupling plate as called out in IEC 801-4, the procedure was then repeated
on signal and /O lines.

3.2.4 Test Results

vt

The EUT did not exhibit errors when testing AC ports up through the =1 kV level. At the
next level, 2 kV, UPS reboots occurred. 1/0 cable testing at 0.5 kV also did not cause
errors. No levels above 0.5 kV were used for 1/0 testing.
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Figure 3.3-1 Conducted Susceptibility Test Configuration
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4.0 Conclusions

4.1 {EC 801-2, ESD Susceptibility

No errors on the port of the EUT were detected for nearfield discharges up through 15 kV.
Direct discharges of 2, 4, 6, and 8 kV also did not cause a malfunction. at the 10 kV level,
one out of ten discharges caused a loss of communication with the support computer. Since
the ENB0Q082-1 requirement ends at 8 kV, the EUT complies with that requirement.

4.2 IEC 801-3, Radiated Susceptibility - Electric Field
The test sample was found to be immune to RFI at 10/m from 27 to 500 MHz, in both
antenna polarizations, with no modifications.

4.3 IEC 801-4, Conducted Susceptibility - Burst Interference Transients

The EUT did not exhibit errors when testing AC ports up through the *1 kV level. At the
next level, 2 kV, UPS reboots occurred. /O cable testing at +£0.5 kV also did not cause
errors. No levels above 0.5 kV were used for 1/0 testing.

4.4  EN50082-1 Generic Immunity - European Requirements

The SmartShot Call-UPS Il Remote Management Device, manufactured by American Power
Conversion, is verified as meeting the requirements of EN50082-1:1992.

12
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Article 1 - Services, LABORATORY will:

1.1

1.2

1.3

1.4

i.5

1.6

1.7

Act for CLIENT in a professional manner, using the degree of care and

skill ordinarily exercised by and consistent with the standards of the
profession.

Provide only those services that lie within the technical and
Y_anasswna areas of expertise of LABORATORY and which

BORATORY is adequately staffed and equipped to perform.

Perform ail technical services in substantial accordance with the
generally accepted laboratory testing principles and practices.

Promptly submit formal reperts of technical services performed
indicating, where applicable, compliance with specification or other
contract documents. Such reports shall be complete and factual,
citing whers appropriate the technical services performed, methods
employed, and valuss obtained.

Employ instrumentation which has been calibrated within a peried not
exceeding twelve {12) months from the time of use by devices of
accuracy traceable to the National Institute of Standards and
Technology of the United States Department of Commaerce.

Consider all reports to be the confidential property of client, and
distribute reports onlx_ to those persons, organizations of agencies
designated by CLIENT or his authorized representative.

Retain all pertinent records relating to the services performed for a
period of three {3} years following submission of the report or the
suspension_of manufacturing of preduct subject to follow-up services,
whichever is later, during which period the records will be made
availabls to CLIENT upon reascnable request.

Article 2 - Client’s Responsibilities, CLIENT or his authorized

representative will:

2.1

2.2

2.3

2.4

Provide LABORATORY with all plans, schematics, spesifications,
addenda, change orders, drawings and other information for the
proper performance of technical services.

Designate a person 1o act as CLIENT’s representative with respect to
LABORATORY s sarvices to be performed under this Agreement; such
person or firm to have complete authority to transmit instructions,
receive information and data, interpret and define CLIENT's policies
and decisions with respect 1o the project and to order, at CLIENT's
expensa, such technical services as may be required.

Designate a person who is authorized to receive copies of
LABORATORY's test reparts.

To undertaks the following:
{a) Secure and dsliver to LABORATORY, without cost 1o

P ADMDOATALN, ol s a et a s atiten amemmlaa A that
LADUARAIIURT, preimunary represbnlduiye Iampiss Ui ulat :
aquipment propesed to require technical analysis, together with
any relevant data.

Furnish such labor and equipment needed by LABORATORY to
handle samples at the LABORATORY and to facilitats the
spocified technical analysis,

{b}

Article 3 - General Conditions

3.1

3.2

3.3

3.4

.‘L"
o

3.7

3.8

LABORATORY, by the parformance of services covered hereunder,
does not jn any way assume any of those duties or respensibilities
customarily vested in the CLIENT’s employees, or any other party,
agency or authority.

LABORATORY shall not be responsible for acts or omissicns of any
other party or parties invalved in the design, manufacture or
maintenance of the equipment or the failure of any employes,
contractor_or subcontractor to undertake any aspect of equipment’s
design, manufacture or maintenance.
LABORATORY is not authorized to revoke, alter, relax, enlarge or
release any requirement of the equipment’s design, manufaciure or
maintenance unless specifically authorized by CLIENT or his
authorized representative.

This Agresment may be terminated by either party on ten {10} days
written notice or by mutual sgresment. If this Agreement is
terminated by sither party, LABORATORY shall ba paid in full for all
services performed through the termination date, and the CLIENT
shall be provided with a complete report of the resuits of technical
analysis conducted prior to termination.

Neither CLIENT nor LABORATORY may delegate, assign, sublet or
transfer his duties or interest in this Agreement without the written
consent of the other party.

The onfy warmanty made by LABORATORY in connection with jts
service ormed hereunder is that it will use that degree of cara
and skilf as sat forth ip Articla 1.1 and 1.3 shove. No other warmran-

ty, expressed or implied, is made or intended for services provided
bhereunder.

Whera the LABORATORY indicates that additional testing is advis-
abls to obtain more valid or useful data, and where such testing has
not been authorized in writing, CLIENT agrees to view such test
reports as inconclusive and preliminary.

The LABORATORY shall supply technical service and prepars a
report based solely on the sample submitted to the LABORATORY
by the CLIENT, The CLIENT understands that application of the
data to other devices is highly speculative and s?muld be applied
with extrema caution. -

3.9

3.14

The LABORATORY agrees to exercisa ordinary care in receiving,
Ereservm and shipping (F.0.B. Boxberough, Mass.) any sample 1o
e tested, but assumes no responsibility for damages, either direct
or consequential, which arise or are alleged to arise from loss,
damage ar destruction of the samples due to the act of sxamination,

modification or testin& or technical analysis, or circumstances
beyond LABORATORY's control.

The LABORATORY will hold samples for thirty (30) days after tests
are completed, or until the CLIENT's outstanding debts to the
LABORATORY are satisfied, whichever is later.

The client racognizes that samples of products subject to
LABORATORY s review and test procedures may be damaged or
destroyed.

The CLIENT recognizes that generally accepted error va{iancas apply
and agrees to consider such serror variances in its Use of fest data.

It is agreed between LABORATORY and CLIENT that no distribution
of any test, reports or analysis shall be made to any third party
without the priar written consant of both parties. The content of all
reports, analysis and tests is strictly confidential and shall not be
released to any third party without the written consent of the other
party.

The CLIENT acknowledges that all employess of LABORATORY
operate under employment contracts with the LABORATORY, and
CLIENT agrees not to solicit employment of such empio\{aes, or
solicit information relatad to other clients from said employess,

Article 4 - Follow-Up Services [for listed products only)

4.1

4.2

4.3

If the produet is found to be in compliance with the review and test
requirements, it is agreed that CLIENT will abide by the Follow-Up
Sarvice Procedure.

It is understoed and agreed bg the CLIENT that the LABORATORY
name or listing mark will not be applied or utilized until authorized
representatives of LABORATORY havs concluded the procedure $8t
ferth in Article 4.1,

All costs associated with the Follow-Up Service Procedure will ba
the responsibility of CLIENT. CLIENT's failure to pay these charges
will result in the rovocation of authorization to use the
LABORATORY listing rark.

Article 5 - Insurance

5.1

~ of this Agreement sufficient insurance to protect it adequate

5.2

5.3

LABQRATORY shall secure and maintain throughout the full period

from
claims under applicable Werkmen’s Compensation Acts and from

claims for bodily in;iury, death or property damage as may arise from

the performancs of services under this Agreement.

The CLIENT hereby warrants that it has sufficient insurance to
protect its employaes adequately under applicable Workmen's
Compensation Acts and for bodily injury, death or property damage

as may arise from the acts of its employees pursuant to the
Agreement.

No insuranes, of whatever kind or type, which may be carried by
LABORATORY is to be considered as in any way limiting any other

arty’s responsibility for damages resulting from their operations or
?or urnishing work and materials relatad to the project.

Article 6 - Payment

6.1

6.2

CLIENT will&)ay LABQRATORY for services and expenses.
LABORATORY's invoices will be presented at the completion of its
work or monthly and will be paid within thirty (30} days of receipt
by CLIENT or his authorized representative,

LABORATORY shall be paid in full as described in Article 8.1 and, in
addition, shall be paid in full for any services authorized orally or in
\évgting by an employee or agent of the CLIENT pursuant to Article

Article 7 - Extent of Agreement

The Agreement, including these Terms and Conditions and the Schedules
attachad hersta, represent the entire agreement batween CLIENT and

LABORATORY and supersedes all
agresments, written or oral. The
accordance with this Agreement or
CLIENT and LABORATORY.

rior negotiations, representations or
%reemgnt may be amended only in
y written instrument signed by

Article 8 - Collection

8.1

8.2

CLIENT shall pay LABORATORY interest in the amount of one and
one half percent {1.5%] per month on amounts INVoICed Wwhicn ara
overdue. Invoices which are overdue are defined as thosa which
remain unpaid more than thirty (30) days after presentation.

CLIENT agress to pay LABORATORY all amounts incurred by
LABORATORY in collecting en invoices which are overdue. Such
amounts shall include, but shall net be limited to, reasonable
attomeys’ fees and court costs,




