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25402-011-V1A-HARA-00266-001

General Atomics HARA -

RM-1000 EMC Test Report, TVA (Non-Prop)

RM-1000 EMC TESTING

1. Introduction

This report describes the Electromagnetic Compatibility (EMC) testing specified by
Sorrento Electronics (SE) for the RM-1000 radiation monitoring equipment supplied to
Tennessee Valley Authority (TVA). Testing reported here was conducted at TUV
Product Services in San Diego, and included requirements for RM-1000 monitor
systems of several SE projects. Two series of tests reported here are applicable to the
TVA project to replace SE’s original supply of analog RP ratemeters with RM-1000
modules.

The first test series was completed from November 4 through November 12, 1997,
performed by TUV's EMC Engineer, The second test series took place
from November 24 and 25, 1998, performed by TUV’s EMC Engineer, Dave Marshall.
Walter Wong, of Sorrento Electronics, was the project engineer for both test series to
verify the operational status of the Equipment Under Test (EUT) and maintain the
engineering log during testing.

The first test series was the initial effort for the RM-1000 EMC evaluation and was
applicable to a process monitor channel, with an RM-1000 and a scintillator detector.

BUSINESS| The second test series was the primary RM-1000 system test in accordance with the
SENSTIVE SE EMC Test Plan approved by TVA. This second test included low- and high-range

“area monitor channels and auxiliary equipment for output devices.

2. Purpose of EMC Tests

The purpose of the electromagnetic compatibility (EMC) tests was to measure levels of
conducted and radiated interference emitted from the EUT and to determine its
immunity to external electromagnetic signals and fields. The test results were
compared with the specified limits, which were designed to accommodate sets of
EMC requirements of several projects. The focus of this report is for compatibility to
the specific TVA contract requirements.

‘The first test series was intended to reveal any unacceptable susceptibility and/or
emissions in the RM-1000/detector electronics only. Therefore, this test did not
require an entire RM-1000 system. Because the tested RD-33 detector included a
preamplifier common to all applicable process detectors, the testing was primarily
intended to verify adequate EMC compliance of this component. The RM-1000
BUSINESS detector processing electronics are identical for all process monitors. Once the
SENSTIVE detector performancg was successfully verified in the first test, the second series of
area monitor testing is then adequate to prove compliance for the scintillation, process

channel as well. Therefor eries of testing, with I:)othF_
verified EMC compliance of all process and

area monitors.

The remainder of‘ this report will address the second series of testing only. Appendix
A includes the TUV Test Report for the first series of testing.

SE Document 04038800
Rev. - Page 2



25402-011-V1A-HARA-00266-001
General Atomics HARA
RM-1000 EMC Test Report, TVA (Non-Prop)

3. Equipment Description

BUSINESS The equipment tested in the second test series was a
SENSTIVE | system, including a :

external

|surrounding all the wires and cables

For purposes of the TVA RM-1000 project. requ:rements, all of the comonents tested

Sorrento Electronics (SE) drawing 04509000, System Installation Configuration,
RFI/EMI Test, RM-1000, Rev -, was modified to Rev A to reflect the actual
configuration tested, which includes modifications required to pass specific tests.

SE Document 04038800
Rev. - Page 3



25402-011-V1A-HARA-00266-001
General Atomics HARA
RM-1000 EMC Test Report, TVA (Non-Prop)

Reference Documents

TVA Standards:

SS E18.14.01 Standard Specification, Electromagnetic Interference (EMI) Testing
Requirements for Electronic Devices, Revision 3

IEC Standards:

IEC 1000-4-2 (1995) Electrostatic Discharge

IEC 1000-4-3 (1995) Radiated RF Fields [ENV50140 1993]

IEC 1000-4-4 (1995) Electrical Fast Transmits/Burst

IEC 1000-4-5 (1995) Surge Transients

IEC 1000-4-6 (1996) Conducted RF Disturbance [ENV‘>O141 1993]
IEC 1000-4-11 {1994) Voltage Dips, Interruptions and Variations

EPR! Standards:

EPRI TR-102323 Final Report, Sept. 1994, Guidelines for Electromagnetic
Interference Testing in Power Plants

EN Standards:

EN 55011, Class A (1991) Conducted and Radiated Emissions
[EN 50081-2 1995]
MIL Standards:

MIL-STD-461D (1993)
CS-101  Conducted Susceptibility, Power Leads
A CE-102 Conducted Emissions, Power Leads

Test Reports (Appendixes to this report):

TUV Report No. S$7439-03 (13Nov1997) RM-1000 Radlatlon Monitor, Single
Channel

TUOV Report No. S8569-02 (11Dec1998) .RM-1000 Radiation Monitor, Two
Channel

SE Documents:

04509000, Rev A System Installation Configuration, RFI/EMI Test, RM-1000

04509005, Rev A Test Procedure, RM-1000 EMC Emission and ‘
Susceptibility

ECO-17656 Engineering Change Order, RM 1000 Product Improvement
For EMC

SE Document 04038800
Rev. - Page 4
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RM-1000 EMC Test Report, TVA (Non-Prop)

6. Test Configuration

BUSINESS
SENSTIVE

SE Document 04038800
Rev. - Page 5



BUSINESS
SENSITIVE

25402-011-V1A-HARA-00266-001

General Atomics HARA

RM-1000 EMC Test Report, TVA (Non-Prop)

Figure 1. RM-1000 EMC Test Configuration

SE Document 04038800
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BUSINESS
SENSTIVE

25402-011-V1A-HARA-00266-001
General Atomics HARA
RM-1000 EMC Test Report, TVA (Non-Prop)

The following table provides a description for each EUT input/output (I/O) cable
designation. o

1/0 Cable 1/O _Cable Description
Designation

7.

All EUT 1/O cables were tested for noise susceptibilit

I These cables were run

Monitoring of EUT

BUSINESS

SENSTIVE

A he operation of the EUT during
immunity tests, the RM-1000 analog outputs and

trips.

Operational Mode

Pre-test and post-test verification of the monitor system was performed to ensure
proper operation and to establish baseline data.

The monitor equipment was placed in its normal operational condition prior to EMC
testing. :

SE Document 04038800
Rev. -~ Page 7



9.

25402-011-V1A-HARA-00266-001
General Atomics HARA
RM-1000 EMC Test Report, TVA (Non-Prop)

System Modifications

BUSINESS
SENSTIVE

10.

1. Following the tests, the RM-1000 design was maodified to provide enhanced EMC
performance as follows

2. SE Drawing, 04509000 shows the final test configuration including the location of
to pass specific immunity and emissions testing.

3 After testing, the external RM-1000 24V-power supply

Emission Criteria

The acceptance criteria for the EUT was to demonstrate compliance with the
applicable conducted and radiated RF emission limits specified in Table 1.

SE Document 04038800
Rev. - Page 8



25402-011-V1A-HARA-00266-001
v General Atomics HARA
RM-1000 EMC Test Report, TVA (Non-Prop)

11. Immunity Criteria

BUSINESS| 1. Equipment shéll not malfunction and shall not have undesired response, degraded
SENSTIVE performance or permanent damage when subjected to the immunity tests. A

malfunction shall be determined to be a loss of safety function, which is the ability
to detect an increase in radiation levels, and an undesired response is a false
indication of excessive radiation levels. ‘

2. There shall be no High (NG Aot Alarms |
or Failure Alarm generated when the system is subjected to the immunity test
transients. Additionally, these alarms shall be maintained during immunity testing
when they existed prior to the test.

3. There shall be no variation in the Activity Level {cpm or Amps)}, as determined from
the analog output signals, dwhen the system is subjected to the
immunity tests. Based on the baseline data collected (see section 12}, the

following tabulated pass/fail criteria were applied to the I N eadings
obtained during immunity testing.

4. Failure of fuses or surge limiting protective devices during the surge immunity test
will not be deemed a failure of the EUT.

5. At the conclusion of all testing, the EUT must successfully pass a complete
functional test.

SE Document 04038800
Rev. - Page 9



25402-011-V1A-HARA-00266-001
General Atomics HARA
RM-1000 EMC Test Report, TVA (Non-Prop)

12. Test Summary

BUSINESS] 1. Tables 2 and 3 provide the test result summaries for the Scintillation detector and
senstive | IR cronnot.

2. Appendix A provides the TUV EMC Test Report for the Single Channel
Detector) monitor.

Appendix B provides the TUV EMC Test Report for the Dual
Channel Monitor Assembly NN |

3. Radiated Emission (EN 55011, Class A) Testing:

4. Conducted Emissions (MIL-STD-461D, CE-102) Tests:

! this cable is inside the RM-IOOO modules.

SE Document 04038800
Rev. - Page 10



25402-011-V1A-HARA-00266-001

General Atomics HARA
'RM-1000 EMC Test Report, TVA (Non-Prop)

5. Immunity Testing (General):

Baseline data was collected prior to EMC testing. The results are as follows:

BUSINESS
SENSITIVE
Immunity test pass/fail criteria were applied to these nominal values.
Immunity transients were NOT injected onto the -.cable for the N
B oduie. This module is not part of the EUT. :
The-module was visually monitored during all tests except the Radiated Field
Immunity test (IEC 1000-4-3) to verify that the circuitry driving these .signals were
not upset. Local Indicator meter and alarm trips followed the EUT operation.
6. Radiated Field Immunity (IEC 1000-4-3) Testing:
; R
BUSINESS ;
SENSTIVE
7.

BUSINESS
SENSTIVE

SE Document 04038800
Rev. - Page 11



25402-011-V1A-HARA-00266-001
General Atomics HARA
RM-1000 EMC Test Report, TVA (Non-Prop) -

8. LF (Low Frequency) Conducted Immunity (MIL-STD-461D, CS-101) Testing:

BUSINESS| These tests did not require additional mitigation measures for any cables to pass at

SENSTIVE - In fact, the test was passed atmalso.

9. Electrical Fast Transient (EFT) Immunity {IEC 1000-4-4) Testing:
AC Cables: [ R S
BUSINESS f r
SENSTIVE

1/0 Cables:

10. Electrostatic Discharge Immunity (IEC 1000-4-2) Testing:

11. Surge Immunity (IEC 1000-4-5) Testing:

BUSINESS '
SENSTIVE

12. Voltage Dips, Interruptions and Variations Immunity (IEC 1000-4-11) Testing:

13. Conclusion

The RM-1000 monitor system successfully passed all of EMC immunity testing and
emission requirements after the modifications cited in Section 8 were implemented.

SE Document 04038800
Rev. - Page 12



Table 1 EMC TEST PLAN FOR TVA RM-1000s

25402-011-V1A-HARA-00266-001

General Atomics HARA

RM-1000 EMC Test Report, TVA (Non-Prop)

TEST TEST FREQUENCY TEST ANTENNA ANTENNA
TYPE STANDARD RANGE LEVEL/LIMIT DISTANCE TYPE
HF Radiated RF IEC 1000-4-3 27 MHz to 80 MHz 10 V/meter 3 meters Biconical
Susceptibility (IEC 801-3) 80 MHz to 1000 MHz ’ Log-periodic
LF Conducted RF MIL-STD-461D, 30 Hz to 150 kHz 6.3 VRMS Not Not
Susceptibility CS-101 Applicable Applicable
HF Conducted RF IEC 1000-4-6 150 kHz to 400 MHz 10 V {emf) Not Not
Susceptibility (IEC 801-6) Applicable Applicable
Surge 1IEC 1000-4-5 NA + 3kV Not Not
Susceptibility (IEC 801-5) {open circuit voltage) Applicable Applicable
EFT IEC 1000-4-4 NA Power leads: + 4 kV Not Not
Susceptibility (IEC 801-4) Data/control leads: + 2 kV Applicable Applicable
Electrostatic IEC 1000-4-2 NA Contact discharge: + 4 kV Not Not
Discharge (IEC 801-2) Air discharge: + 8 kV Applicable Applicable
Susceptibility —
Radiated RF CENELEC EN 55011, 30 MHz to 230 MHz 30 dBMV/meter 30 meter Biconical
Emissions Group 1, Class A 230 MHz to 1 GHz 37 dBMV/meter 30 meter Log-periodic
Conducted RF MIL-STD-461D, 10 kHz to 500 kHz 100 dBHV Not Not
Emissions CE-102 500 kHz to 400 MHz 66 dBMV Applicable Applicable

SE Document 04038800
Rev. — Page 13



25402-011-V1A-HARA-00266-001

General Atomics HARA

RM-1000 EMC Test Report, TVA (Non-Prop)

Table 2 EMC TEST RESULTS FOR RM-1000 SYSTEMS (SCINTILLATION DETECTOR)

BUSINESS
SENSITIVE

TEST FREQUENCY TEST ANTENNA ANTENNA
PARAMETER STANDARD RANGE LEVEL/LIMIT DISTANCE TYPE TEST RESULTS
HF Radiated RE IEC 1000-4-3 80 MHz to 1000 MHz 10 V/meter Imeters | , Diconical

Susceptibility ' Log-periodic
LF Conducted RF MIL-STD-461D
Susceptibility CS-101 30 Hz to 150 kHz 6.3 VRMS NA NA
HF Conducted RF ‘ :
Susceptibility IEC 1000-4-6 150 kHz to‘ 80 MHz 10 V (emf) NA NA
Surge +3kV
Susceptibility IEC 1000-4-5 NA (open circuit voltage) NA NA
EFT : Power leads: + 4 kV )
Susceptibility IEC 1000-4-4 NA ‘ NA ‘NA
Data/control leads: + 2 kV
Electrostatic Contact discharge: + 4kV v
Discharge IEC 1000-4-2 NA v NA NA
Susceptibility Air discharge: + 8 kV
Radiated RF CENELEC EN 55011, 30 MHz to 230 MHz 30 dBHV/meter 30 meter Biconical
Emissions Group 1, Class A 230 MHz to | GHz 37 dB"V/meter 30 meter Log-periodic
Conducted RF MIL-STD-461D 10 kHz to 500 kHz 100 dBHV NA NA
Emissions CE-102 500 kHz to 400 MHz (1) 66 dBHY

Notes:
1) Ac line impedance stabilization network is only calibrated out to 100 MHz.

SE Document 04038800
Rev. — Page 14



25402-011-V1A-HARA-00266-001

General Atomics HARA

RM-1000 EMC Test Report, TVA (Non-Prop)

BUSINESS
SENSITIVE

Table 3 EMC TEST RESULTS FOR RM-1000 SYSTEMS (ION CHAMBER & GMT DETECTORS)

Notes:

1) Ac line impedance stabilization network is only calibrated out to 100 MHz.

TEST FREQUENCY TEST ANTENNA ANTENNA P
PARAMETER STANDARD RANGE LEVEL/LIMIT DISTANCE | TYPE TEST RESULTS
HF Radiated RF Biconical

Susceptibility IEC 1000-4-3 80 MHz to 1000 MHz 10 V/meter 3 meters Log-periodic
LF Conducted RF MIL-STD-461D o '
Susceptibility CS-101 30 Hz to 150 kHz 6.3 VRMS NA NA
HF Conducted RE IEC 1000-4-6 150 kHz to 80 MHz 10V (emf) NA NA
Susceptibility
Surge +3kV
Susceptibility IEC 1000-4-5 NA (open circuit voltage) NA NA
EFT Power leads: + 4 kV
Susceptibility 1IEC 1000-4-4 NA ' NA NA
P Data/control leads: + 2 kV
Electrostatic - ]
Discharge IEC 1000-4-2 NA C‘:‘.ta;‘. d‘gchar.gi gl‘:\}‘v NA NA
Susceptibility 1w discharge: =
Radiated RF CENELEC EN 55011, 30 MHz to 230 MHz 30 dBHV/meter 30 meter Biconical
Emissions Group 1, Class A 230 MHz to 1 GHz 37 dBHV/meter 30 meter Log-periodic
Conducted RF MIL-STD-461D 10 kHz to 500 kHz 100 dBHV NA NA
Emissions CE-102 500 kHz to 400 MHz (1) 66 dBHY .

SE Document 04038800

Rev. - Page 15
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APPENDIX A

TUV Test Report
S$7439-03

13Nov1997

RM-1000 Radiation Monitor
Single Channel

SE Document 04038800
Rev. - Page A-1



25402-011-V1A-HARA-00266-001
General Atomics HARA
RM-1000 EMC Test w Non-Prop)

Report No. §7439-03

PRODUCT SERVICE

EMC - TEST REPORT

SORRENTO ELECTRONICS TEST STANDARDS*

BUSINESS
SENSITIVE

Test Report File No. » : $7439-03 Date of Issue: 13 November 1997

Model / Serial No. : ___ru-1000 /N

Product Type : Radiation Monitor, Single Channel
Applicant : SORRENTO ELECTRONICS
Manufacturer . SORRENTO ELECTRONICS
License holder : SORRENTO ELECTRONICS
Address : 10240 Flanders Court

San Diego, CA 92121

Test Project Number
References : S$101743901-03

Total pages - Test Report : 18

(*) All tests performed per Sorrento Electronics’ Test Standards (see Appendix E.)
(**) See General Remarks for modification(s) to EUT and explanation.

TUV Product Service, Inc. is a subcontractor to TUV Product Service, GmbH accoraing to the principles outlined in ISO/EC Guide 25 and EN
45001.

TUV Product Service reports apply only to the specific sample tested under stated test conditions. It is the manufacturer's responsibility to
assure the continued compliance of production units of this model, TUV Product Servics, Inc. shall have no liability for any deductions,
inferences or generalizations drawn by the client or others from TUV Product Service, Inc. issued reports.

This report is the confidential property of the client. As a mutual protection to our clients, the public and ourselves, extracts from the test
report shall not be reproduced except in full without our written approval This report shall not be used by the client to claim product
endorsement by NVLAP or any agency of the US government.

TOV Product Service, Inc. and its professional staff hold go
and professional organization centifications and are membaers of
AAMI, ACIL, AEA, ANSI, IEEE, NVLAP, and VCC!

Page 1 of 20
Rev.No 1.0
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25402-011-V1A-HARA-00266-001
General Atomics HARA
RiM-1000 EMC Test Nop-Prop}

Report No. S7439-03

PRODUCT SERVICE

DIRECTORY - IMMUNITY
Test Report

Pages
Test Report 1-18
Directory 2
Test Regulations ' 3
General Remarks and Summary 18
Equipment
Electrostatic Discharge 5-6
Radiated Electromagnetic Fields 7-8
Fast Transients (Burst) 9-10
Surge Transients ' 11-12
Conducted Disturbance ' 13-14
RF Radiated Emissions (30 MHz - 1 GHz - EN 55011)
RF Conducted Emissions (150 kHz - 30 MHz - EN 55011)
RF Conducted Emissions (MIL-STD-4610D, CE102, 10 kHz - 100 MHz
RF Conducted Susceptibility (MIL-STD-461D, CS101) 15
Technical Documentation
Test Data Sheets and Test Setup Drawing(s) TD1
Appendices
Appendix A _ Al
Test Setups (Photographs)
Appendix B B1
Product Information Form(s)
Appendix C _ C1
Change History
Appendix D ' D1
Testing Facility Approval Certificates: VCCI (3), NVLAP, EN 45001
Appendix E EA1

Suppiemental Information

Page 2 of 20
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25402-011-V1A-HARA-00266-001
General Atomics HARA
RM-1000 EMC Test ﬁl Nog-Prop)

Report No. §7439-03 \
' PRODUCT SERVICE

IMMUNITY TEST REGULATIONS :

The immunity tests were performed according to the following regulations :

O - DIN VDE 0843 Part 2/9.1987

O - DIN VDE 0843 Part 3/2.1988

O - DIN VDE 0843 Part 4/ 4.1987

O - DIN VDE 0847 Part 2/9.1987 E
0O - DIN VDE 0847 Part 4/1.1987 E
O - DIN VDE 0750 Part 1-3/3.1992 E
O - DIN VDE 0872 Part 20 / 8.1989

O - EN 50082-1/ 1992
{1 - EN 50082-2/ 1995
O - EN 55104/ 1985

O - EN 60601-1-2 /1993

u - |[EC 1000-4-2 / 1995~
® - |[EC 1000-4-3 / 1995*
| - [EC 1000-4-4 / 1995"
m - |[EC 1000-4-5/ 1995
® .- |EC 1000-4-6 /.1995*
0 - IEC 1000-4-8 / 1993

O - IEC 1000-4-11/ 1994

® - MIL-STD-461D (CS101)*
| - MIL-STD-461D (CE102)*

{0 - ENV 50140/ 1993

0O - ENV 50141 /1993
0 - ENV 50204

B -EN55011/1991* _ m - Group 1 0O-Group 2
: B -Class A J-Class B

m - CISPR 11 (1990)* ® - Group 1 0O-Group 2
‘ B -Class A ] O-Class B

(*) All tests performed per Sorrento Electronics' Test Standards (see Appendix E);

Page 3 of 20
Rev.No 1.0
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25402-011-V1A-HARA-00266-001
General Atomics HARA

RM-1000 EMC Test W Non-Prop)
Report No. S7439-03
BUSINESS PRODUCT SERVICE
SENSITIVE
Environmental Conditions In The Laboratory:
Actual

Temperature: :22-24°C
Relative Humidity: :43-46 %
Atmospheric Pressure: : 996-100.8 kPa
Power Supply Utilized:
Power supply system :-
Symbol Definitions:
B - Applicable
3 - Not Applicable

Page 4 of 20

Rev.No 1.0
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25402-011-V1A-HARA-00266-001
General Atomics HARA
RM-1000 EMC Test '[\‘A on-Prop)‘

Report No. S7439-03
BUSINESS. PRODUCT SERVICE
SENSITIVE

Immunity Test Conditions: ELECTROSTATIC DISCHARGE (ESD)

The immunity against ELECTROSTATIC DiSCHARGE (ESD) events was performed in the following location at the San
Diego Testing Facility :

LD - Test not applicable

{J - TR-1, Shielded Room, 16.5' x 10’ x 7.5’, Copper Screen Chamber

0 - TR-2, Non-Shielded Room, 10’ x 19' x 9’

{0 - TR-3, Non-Shielded Room, 10’ x 19’ x 9'

O - SR-5, Shielded Room, 16’ x 28’ x 15’, Metal, Semi-Anechoic Chamber

B - SR-1, Shielded Room, 12’ x 24’ x 10’, Metal, Compact Anechoic Chamber

Test Equipment Used :

Test Specification:

Discharge Voltage (Air):

Discharge Voltage (Contact):

Discharge Impedance:
Discharge Repetition Rate:
Number of Discharges:

Kind 6f Discharges:

Polarity:
Location of Discharge:

Page 5 of 20
Rev.No 1.0
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25402-011-V1A-HARA-00266-001
General Atomics HARA

RM-1000 EMC Test W Non-Prop)

" Report No. S7439-03
BUSINESS PRODUCT SERVICE
SENSITIVE

Immunity Test Conditions: ELECTROSTATIC DISCHARGE (ESD), continued

Result :

Remarks: -—

Page 6 of 20
Rev.No 1.0
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25402-011-V1A-HARA-00266-001
General Atomics HARA

RM-1000 EMC Test Report Tl',\‘A Non-Prop) .

Report No. $7439-03

BUSINESS | : o PRODUCT SERVICE
SENSITIVE ' '

Immunity Test Conditions: RADIATED ELECTROMAGNETIC FIELDS

The immunity against RADIATED ELECTROMAGNETIC FIELDS exposure was performed in the following location at the
San Diego Testing Facility: '

LD - Test not applicable

B - SR-1, Shielded Room, 12' x 24' x 10', Metal, Compact Anechoic Chamber
O - SR-5, Shielded Room, 16’ x 28’ x 15’, Metal, Semi-Anechoic Chamber

Test Equipment Used :

Page 7 of 20
Rev.No 1.0
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25402-011-V1A-HARA-00266-001
General Atomics HARA
RM-1000 EMC Test rt I\'IA Non-Prop)

Report No. S7439-03

BUSINESS ' PRODUCT SERVICE
SENSITIVE ‘ '

Immunity Test Conditions: RADIATED ELECTROMAGNETIC FIELDS, continued

Test Equipment Used (continued):

Test Specification:
Frequengy Range:

Field Strength:

Distance Antenna - EUT:

Modulation:

Step:

Polarization of Antenna:

Test Specification:
Frequency Range:

Field Strength;
Distance Antenna - EUT: '

Modulation:

Polarization of Antenna:

Result :

remarks: - [ N

Page 8 of 20
Rev.No 1.0
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25402-011-V1A-HARA-00266-001
General Atomics HARA
RM-1000 EMC Test '“ on-Prop)

Report No. S7439-03

BUSINESS ' PRODUCT SERVICE
SENSITIVE |
Immunity Test Conditions: FAST TRANSIENTS (BURST)

The immunity against FAST TRANSIENTS (BURST) events was performed in the following test location at the San
Diego Testing Facility: :

{0 - Test not applicable |

0 - TR-1, Shielded Room, 16.5' x 10’ x 7.5’, Copper Screen Chamber

O - TR-2, Non-Shielded Room, 10’ x 19’ x 9’

O - TR-3, Non-Shielded Room, 10’ x 19’ x 9’

W - SR-4, Shielded Room, 10’ x 17’ x 8', Copper Screen Chamber '
01 - SR-5, Shielded Room, 16’ x 28’ x 15", Metal, Semi-Anechoic Chamber
O - CSR-1, Shielded Room, 10’ x 7' x 7', Metal Chamber

Test Equipment Used :

Test Specification:

Pulse Amplitude - AC Power Port:

Pulse Amplitude - DC Power Port:

Pulse Amplitude -_Signal/Data
Non control Port:

Pulse Amplitude - Process:
Measurement & Control Port

Burst Freguency:

Time of Coupling:

Coupling Method:

Polarity:
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25402-011-V1A-HARA-00266-001
General Atomics HARA
RM-1000 EMC Test Report RIA Non-Prop)

Report No. S7439-03
BUSINESS : : PRODUCT SERVICE
SENSITIVE '

Immunity Test Conditions: FAST TRANSIENTS (BURST), continued

Location of Coupling:

_name of lines: -
type of lines:
status of lines:
kind of transmission:
length of lines:

name of lines:

type of lines:

status of lines:

kind of transmission:
length of lines:

name of lines:

type of lines:

status of lines:

kind of transmission:
length of lines:

Result :

Page 10 of 20
Rev.No 1.0

TUV PRODUCT SERVICE 10040 Mesa Rim Road San Diego, CA 92121-2912 Phone 619 546 3999 FAX 619 546 0364



. 25402-011-V1A-HARA-00266-001
Co General Atomics HARA
RM-1000 EMC Test w on-Prop)

Report No. $7439-03 :
BUSINESS , PRODUCT SERVICE
SENSITIVE ‘ '

Immunity Test Conditions: SURGE TRANSIENTS

“The immunity against SURGE TRANSIENTS events was performed in the following test location at the San Diego
Testing Facility:

[D - Test not applicable ]

® - TR-1, Shielded Room, 16.5' x 10’ x 7.5’, Copper Screen Chamber

0O - TR-2, Non-Shielded Room, 10° x 19’ x 9’

O - TR-3, Non-Shielded Room, 10’ x 19’ x 9’

u - TR-4, Non-Shielded Room, 10'x 19’ x 9’

O - SR-5, Shielded Room, 16’ x 28’ x 15’, Metal, Semi-Anechoic Chamber

Test Equipment Used :

Test Specification:

Puise Amplitude - AC Power Port:
{Common Mode)

Source Impedance:
(Common Mode)

Puise Amplitude - AC Power Port:
(Differential Mode)

Source Impedance:
(Differential Mode)

Pulse Amplitude - DC Power Port:

Pulse Amplitude - Signal/Data
Non _control Port:

Puise Amplitude - Process:
Measurement & Control Port

Source impedance:

Page 11 of 20
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25402-011-V1A-HARA-00266-001
General Atomics HARA
RM-1000 EMC Test Report I\.IA Non-Prop)

Report No. $7439-03 | -
BUSINESS , PRODUCT SERVICE
SENSITIVE :

Immunity Test Conditions: SURGE TRANSIENTS, continued

Test Specification (continued):

Number of Surges:
Angle;

Repetition Rate:
Polarity:

Location of Goupling:

name of lines:

type of lines:

status of lines:

kind of transmission:
length of lines:

name of lines:

type of lines:

status of lines:

kind of transmission:
length of lines:

name of lines:

type of lines:

status of lines:

kind of transmission:
length of lines:

Result:
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25402-011-V1A-HARA-00266-001
General Atomics HARA

RM-1000 EMC Test Report RIA' Non-Prop}

Report No. S7439-03

BUSINESS PRODUCT SERVICE
SENSITIVE | .
Immunity Test Conditions: CONDUCTED DISTURBANCE

The immunity against CONDUCTED DISTURBANCE events, induced by radio frequency fields above 9 kHz, was
performed in the following test location at the San Diego Testing Facility:

O - Test not applicable |

O - TR-1, Shielded Room, 16.5’ x 10’ x 7.5", Copper Screen Chamber

{J - TR-2, Non-Shielded Room, 10' x 19’ x 9’

O - TR-3, Non-Shielded Room, 10° x 19’ x 9’

0 - SR-2, Shielded Room, 12’ x 24' x 10’, Metal Chamber

M - SR-3, Shielded Room, 12’ x 20’ x 8', Metal Chamber

O - SR-4, Shielded Room, 10’ x 17’ x 8', Copper Screen Chamber

0 - SR-5, Shielded Room, 16’ x 28’ x 15’, Metal, Semi-Anechoic Chamber
O - CSR-1, Shielded Room, 10’ x 7’ x 7, Metal Chamber

Test Equipment Used :

Page 13 of 20
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25402-011-V1A-HARA-00266-001
General Atomics HARA

RM-1000 EMC Test Report I\.IA Non-Prop)

Report No. S7439-03

BUSINESS : PRODUCT SERVICE
SENSITIVE |
Immunity Test Conditions: CONDUCTED DISTURBANCE (continued):

Test Equipment Used (continued):

Test Specificatibn:
Frequency Range:

Voltage Level (EMF):

Modulation:

Step:
Location of Coupling;

name of lines:

type of lines:

status of lines:

kind of transmission:
length of lines:

name of lines:

type of lines:

status of lines:

kind of transmission:
length of lines:

name of lines:

type of lines:

status of lines:

kind of transmission:
length of lines:

Result ;

Remarks:

Page 14 of 20
Rev.No 1.0.

TUV PRODUCT SERVICE 10040 Mesa Rim Road “San Diego, CA 92121-2912 Phone 619 546 3999 FAX 619 546 0364



25402-011-V1A-HARA-00266-001
General Atomics HARA

RM-1000 EMC Test Report R/A Non-Prop)

Report No. §7439-03
BUSINESS : PRODUCT SERVICE
SENSITIVE . .

Emissions Test Conditions: RADIATED EMISSIONS (Electric Field) EN 55011, Group 1, Class A

The RADIATED EmMiSSIONS (ELECTRIC FIELD) measurements, in the frequency range of 30 MHz-1000 MHz, were
tested in a horizontal and vertical polarization at the following test location :

O - Test not applicable 1

O - Roof (Small Open Area Test Site)

B - Canyon #1 (10- and 30-Meter Open Area Test Site), Carroli Canyon, San Diego
0 - Canyon #2 (3- and 10-Meter Open Area Test Site), Carroll Canyon, San-Diego

Testing was performed at a test distance of : -

Test Equipment Used :

Result :
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25402-011-V1A-HARA-00266-001
*  General Atomics HARA.
RM-1000 EMC Test Report RIA Non-Prop)

Report No. $7439-03

BUSINESS PRODUCT SERVICE
SENSITIVE _ v
Emissions Test Conditions: CONDUCTED EMISSIONS (Interference Voltage) EN 55011, Group 1,
Class A

| The CoNDUCTED EMISSIONS (INTERFERENCE VOLTAGE) measurements were performed at the following test location: |

[E] - Test not applicable ]

O - SR-2, Shielded Room, 12’ x 24’ x 10", Metal Chamber

B - SR-3, Shielded Room, 12' x 20’ x 8, Metal Chamber :

Q - SR-4, Shielded Room, 10’ x 17’ x 8', Copper Screen Chamber

(J - SR-5, Shielded Room, 16’ x 28’ x 15’, Metal, Semi-Anechoic Chamber
O - CSR-1, Shielded Room, 10’ x 7’ x 7', Metal Chamber

Test Equipment Used :

Remarks:
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25402-011-V1A-HARA-00266-001
General Atomics HARA
RM-1000 EMC Test Report, TVA (Non-Prop)
] ]
Report No. S7439-03

BUSINESS ‘ ' PRODUCT SERVICE
SENSITIVE '

Test Conditions: CE102 - Conducted Emissions, Power Lines, 0.01 - 100 MHz

The Conducted Emissions, Power Lines test was performed In the following location at the San Diego Testing
Facility : ‘

IE! - Test not applicable J

O - TR-1, Shielded Room, 16.5' x 10’ x 7.5’, Copper Screen Chamber

O - TR-2, Non-Shielded Room, 10° x 19'x &’

O - TR-3, Non-Shielded Room, 10’ x 19' x 9’

0O - SR-5, Shielded Room, 16’ x 28’ x 15', Metal, Semi-Anechcic Chamber
® - SR-3, Shielded Room, 12’ x 20’ x 8, Meta! Chamber

Test Equipment Used :

Test Specificat'ion:

Frequency:

Band:

LISN:

Result :
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25402-011-V1A-HARA-00266-001
General Atomics HARA
RM-1000 EMC Test Report, :’VA (Non-Prop)

Report No. S7439-03

BUSINESS PRODUCT SERVICE
SENSITIVE ‘
Immunity Test Conditions: CONDUCTED SUSCEPTIBILITY, Power Leads, 30 Hz - 150 kHz
(CS101)

The CONDUCTED SUSCEPTIBILITY test was performed in the following test location at the San Diego Testing
Facllity:

[ 3 - Test not applicable |

1 - TR-1, Shielded Room, 16.5" x 10’ x 7.5', Copper Screen Chamber
O - TR-2, Non-Shielded Room, 10'x 19’ x 9’
# - SR-3, Shielded Room, 12’ x 20’ x 8, Metal Chamber

Test Equipment Used :

Test Specification:
Frequency Range:

Vrms:

Injected Voltage Vrms:

Iniection Location:

Result :

Remars: I A
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25402-011-V1A-HARA-00266-001
General Atomics HARA
RM-1000 EMC Test Report iI'IVA Non-Prop)

Rebort No. §7439-03

PRODUCT SERVICE

Equipment Under Test (EUT) Test Operation Mode - Immunity Tests :

The equipment under test was operated under the following conditions during immunity ‘testing :
O - Standby

0 - Test Program (H - Pattern)

O - Test Program (Color Bar)

O - Test Program (Customer Specified)

[ - Practice Operation

B - Normal Operating Mode

0a-

Configuration of the equipment under test:
0O - See Constructional Data Form in Appendix B - Page B2
® - See Product Information Form(s) in Appendix B - Page B2

The following peripheral devices and interface cables were connected during the testing:

0- ‘ Type :
o- Type :
a- Type :
O - } Type :
o- ' - Type :
O- Type :
O- Type :
a- | Type :

O - unshielded power cable

0 - unshielded cables

O - shielded cables MPS. No.:
0O - customer specific cables

a-
a-
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25402-011-V1A-HARA-00266-001
General Atomics HARA
RM-1000 EMC Test Report, R/A Non-Prop)

Report No. S7439-03 _ -
BUSINESS PRODUCT SERVICE

SENSITIVE
GENERAL REMARKS:
™ All tests performed per Sorrento Electronics' Test Standards (see Appendix E).
SUMMARY:
Test ______Result

Electrostatics Discharge (EN 61000-4-2)

Radiated Electromagnetic Fields (EN 61000-4-3)
Fast Transients (Burst) (EN 61000-4-4)

Surge Transients (EN 61000-4-5)

Conducted Disturbance (EN 61000-4-6)

RF Radiated Emissions (EN 55011)
RF Conducted Emissions (EN 55011)
RF Conducted Emissions (CE102)

RF Conducted Susceptibility (CS101)

All tests according to the regulations cited on page 3 were
A - Performed*

0 - Not Performed

The Equipment Under Test

Statement of Measurement Uncertainty

The data and results referenced in this document are true and accurate. There may be some degree
or level of measurement uncertainty. As EN 45001 does not allow recommendations to be included in
the test report, the reader is encouraged to request a copy of the TUV policy concerning pass or fail
judgment with respect to possible measurement uncertainties.

Equipment Received Date: 04 November 1997
Testing Start Date: 04 November 1997
Testing End Date: 12 November 1997

- TUV PRODUCT SERVICE, INC. -

Responsible Engineer:

Responsible

C Test Engineer)

(Senior EMC Engineer)
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25402-011-V1A-HARA-00266-001
General Atomics HARA

RM-1000 EMC Test ' (Nop-Prop)

Report No. S7439-03

PRODUCT SERVICE

Technical Documentation

Test Data Sheets
and

Test Setup Drawing(s)
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25402-011-V1A-HARA-00266-001
General Atomics HARA .
RM-1000 EMC Test nl Nog-Prop})

Report No. S7439-03

BUSINESS o | ' PRODUCT SERVICE
SENSITIVE

ESD IMMUNITY (Test Point Map)
Test Report #: é74ﬁg 9 Test Area;I/Z Z)
Test Memodj—:Né /00(9"4 'r?? Date: 5/% v ?7

EUT POWER:
EUT Model #: /F M '/ 5&9 0 g?r?e\r/:adso He €l 120 Vac/60 Hz Temperature,
EUT Description: /?/?D/A 0N MO WL TORE Air Pressure: loo s KPa
NOTES: 5 Relative Humidity: f f %

Tested By: Signature

Reviewed Signature

ESOMAP.COC Rav 63.97
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25402-011-V1A-HARA-00266-001
) General Atomics HARA

RM-1000 EMC Test w NogzProp) ,
Report No. S7439-03 .
PRODUCT SERVICE
BUSINESS
SENSITIVE .
ESD IMMUNITY
Test Report #: 5 7 43 vd Test Area:__Z A2
Test Method ~¥-2 oate_5 Mo 77/ /2 Nov 97
EUT POWER:
EUT Modal 0:_ LM~ (080 géatﬁe‘ﬁ“ds" Hz 01120 Vaceofiz Temperature 2P _c

EUT Description: A D SO0 5~ kPa

Tested by:

Reviewed

igngure
(*) Indirect (**) Direct

ESOC.DOC Rev 05.97
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25402-011-V1A-HARA-00266-001
General Atomics HARA

RM-1000 EMC Test Report 'nIA Non-Prop)

Report No. S7439-03

PRODUCT SERVICE
BUSINESS ‘
SENSITIVE
ESD IMMUNITY
Test Report#:_ > ¥ 3 9 Testarea___ 7 A2
Test Method_~£/ /000 -4~ oate: L2 NP 97 = W W
PRODUCT SERVICE
EUT POWER: P ——
EUT Modet #: /? M - / 200 g g::ge\{;adso Hz 0 120 Vac/60 Hz Temperature, 2 4 *C

EUT Description:_ /324 %3 // L 71224, I Air Pressure: f?é kPa

Tested by:. §

Reviewed b

(*) Indirect (**) Direct

ESDC.0QC Rev 05.97
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Test Report #: S 74_ 3 q

RADIATED IMMUNITY

Test Area: c?/e 1

Test Method, _ owe._ % Alav 27
(4 -4 -3 EUT POWER:
D230 Vac/50 Hz  &f 120 Vac/60 Hz

EUT Modet :_ IR M - /0D O

EUT Description:

ralrot/

O Other:

//C’Mwl

Temperature, 92‘3 °c
Alr Pressure:___/ ¢¢ 7 kPa

Tested by:

Reviewed by:

RADIMU.DOC Rev 05.97

Prifted

TUV

PRODUCT SERVICE

FACE DEFINITION TOP VIEW
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25402-011-V1A-HARA-00266-001 _
General Atomics HARA

RM-1000 EMC Test TVa{NogProp)
Report No. §7439-03
BUSINESS PRODUCT SERVICE
SENSITIVE

. EFT/BURST IMMUNITY
Test Report #: .5 7%3 ? Test Area:__ < R &

Test Methodj EC 000~ - Date: é z&ﬂy ?7[ / 4 ﬂ/ 77

EUT POWER:
EUT Model d:_&/’?“ /Qﬂﬂ ({230 Vac/50 Hz {3 120 Vac/60 Hz Temperature
EUT Description: __JY, 2222 Air Pressure :____Zézé__k)’a
Relative Hurnidity: ____{L%

Tested By:

EFT.00C Rev 03.97
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25402-011-VIA-HARA-00266-001
General Atomics HARA

RM-1000 EMC Te§t 'n( Non-Prop) - -
Report No.-S7439-03
‘ ' PRODUCT SERVICE
BUSINESS
SENSITIVE |
SURGE IMMUNITY

Test Report #__ 74‘(—? i . Test Area: j£ -3

Test Method Date:__ o NbU ?‘7‘

TLE (000 =4 -5 EUTPOWER:

CUT Model §: FON] = /OO D ‘Sul’é::ge\{:adso Hz 0120 Vac/60 Hz remperature

EUT Description: <2401 AT (O N Mon T8 &3 g/ﬂlqul Ch)l\ul\lﬂ- L AirPressure: 70o.4 kPa

NOTES: Relative Humidity: ﬁf — %

'
|
t
'
0

Tested By:

Reviewed b ) ,
Prnted Signature

SURG.DOC Rev 03.97
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25402-011-V1A-HARA-00266-001
General Atomics HARA

' . .RM-1000 EMC Test Report, TVA (Non-Prop)

Report No. $7439-03
PRODUCT SERVICE

BUSINESS
SENSITIVE
| SURGE IMMUNITY
Test Report #: f—;— 4"3? Test Area: V//é bt /
Test Method vate: /2 MoV T 7 = W
LEEC (OO0 —~ 4 -5 EUT POWER: e ——
EUT Modet #: ,@)M ~- / (o) oo g é?:e\{;adso Ha kﬁ 20 Vac/60 Hz Temperattire cdey c
z O ﬁ' L Air Pressure: 2 ?4 kPa

EUT Description:
NOTESo_______ _ T %

Reviewed b — -
Prinfed . Signature

SURG.0OC Rev 03.97
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25402-011-V1A-HARA-00266-001
General Atomics HARA -

RM-1000 EMC Test Nog-Prop)
Report No. $S7439-03 '
BUSINESS . . PRODUCT SERVICE
SENSITIVE
>~ e g %
= -
= N __
= NRR -
= R L E
— ~N = P =)
« §is |
0 |
T - < @ _,
o S
S0 - A
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. _
Wi _
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i
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25402-011-V1A-HARA-00266-001
General Atomics HARA

RM-1000 EMC Test TV aNogProp)
Report No. S7439-03
. PRODUCT SERVICE
BUSINESS
SENSITIVE -

1]
S
@
w
7]
=
Q
o
@<
Q

°C
%

kPa

23
zoﬁ:}’
45

Temperalure
Alr Pressure
Relative Humidity:

CONDUCTED RF IMMUNITY

0 120 Vac/60 Hz

<V 2
7/!/01/?7"’-

S 230 Vac/50 Hz

EUT POWER:
0 Other:
s

Test Area:

Date:

<9 O
0N 19
™M + 2
A2 i)
™ a
*HESR :
a /..t...m. = 8
© - oo
SLERT S
¢ N = 58 I
EFENE 5 8 3 3
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Test Report #: 5’ 7%‘-? 9

Test Method,

Test Area: J}//Q 3

'CONDUCTED RF IMMUNITY

Date: 7 Nov 9 ';'

IEe |p0—4 -6

EUT Model #:_KO 17 = (OO

EUT POWER:
230 Vac/50 Hz 3 120 Vac/60 Hz
{1 Other: P

23 e

Temperature,

EUT Dewﬁptimmm&&,mw_ﬁywm Alr Prossure;__ & ©C) ¥ kPa

NOTES:

Tested By:
Reviewed b
;‘,J Printed
Qa
]
§ COND.DOC Rev 03.97
=}
-—{
O
(%]
©

Relative Humldity:__ / %

TUV

PRODUCTSERVICE
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Test'Rapon L S 7439

Test Method

CONDUCTED RF IMMUNITY

Test Area: \Y;Af‘.‘ 3

Date:__ ZAal 27

LEC 1000 —4 -6

EUT Mode! #._1=_ 1 — ({Q0OD

EUT Description: @d mirou M)dut’)g 5/99[2. (%Igdl/!g Alr Pressure: /100, G

NOTES:

EUT POWER:
&230 Vac/50 Hz [ 120 Vac/60 Hz
O Other:

Tested By:

Reviewed {

COND.DOC Rev 03.97

Printed

Temperature O? i

°C

kPa

Relative Humldi W,,

Signature
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: CONDUCTED RF IMMUNITY =
Test Report #: —— 7%'3 ? Test Area: #f —? | U v r$'| 8
Test Method owe___ 7 AOV 97 PRODUCT SERVICE
LEA /600 -4 -6 gg POWER:
. 30 Vac/50 Hz [ 120 Vac/60 Hz
EUT Model #:RM 00D O Otfer: Temperature, 23 °C
EUT Demﬁpuow&w Alr Pressure: 100. é_ kPa
NOTES: i y Relative Humidity: 4 4‘ %
Tested By:
Printed Signature
Reviewed by:
o Printed Signature
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25402-011-V1A-HARA-00266-001.
General Atomics HARA

RM-1000 EMC Test HK Non-Prop)
Report No. $7439-03
, PRODUCT SERVICE
BUSINESS
SENSITIVE

-A

SPEC: EN 55011

COMPANY: somrento Electronics Inc.
EUT:RM-1000 Radiation Monitor

REPORT NO.S7439
EUT.MODE: Normal

Page TD14 of TD39
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Report No. 57439-03

RM-1000 EMC Test Report

25402-011-V1A-HARA-00266-001
General Atomics HARA
TVA (Non-Prop)

PRODUCT SERVICE

BUSINESS

SENSITIVE
REPORT No: $7439 ‘ SPEC: EN 55011-A
CUSTOMER: Sorrento Electronics Inc. tesToisT: JJ
EUT: RM-1000 Radiation Monitor TEST SITE: 1

EUT MODE: Normmal BICONICAL:
DATE: 5-Nov-97 TESTED BY: - LOG PERIODIC:

451

242

427
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25402-011-V1A-HARA-00266-001
General Atomics HARA

RM-1000 EMC Test w {Non-Prop)

Report No. S7439-03 ‘ :
BUSINESS ‘ _ PRODUCT SERVICE
SENSITIVE o

TUV Product Service
POWERLINE CONDUCTED RFI
EUT: RM~-1000 Radiation Monitor
Manuf: Sorrento Electronics

Op Cond: .
Operator:
Test Spec:
Comment :

Date: ’ Nov 97 09:04

Measurement:

Page TD16 of TD39
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General Atomics HARA

RM-1000 EMC Test T éeNogProp) -
Report No. $7439-03
BUSINESS PRODUCT SERVICE
SENSITIVE

TUV Product Service
POWERLINE CONDUCTED RF1I

EUT: RM-1000 Radiation Monitor
Sorrento Elegtronics

Op Cond:
Operator:
Test Spec:
Comment :

ags A Group 1

pate:

Final Measurement Results:
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General Atomics HARA

RM-1000 EMC Test n’ Non.Prop)
Report No. §7439-03
BUSINESS PRODUCT SERVICE:
SENSITIVE

TUV Product Service
POWERLINE CONDUCTED RFI

EUT: RM-1000 Radiation Monitor
Manuf: Sorrento Electronics

Op Cond: Normal

Operator: | T

Test Spec: EN 55011 Class A Group 1
Comment:

Date: 05. Nov 97 08:52

Final Measurement:
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25402-011-V1A-HARA-00266-001
General Atomics HARA

RIM-1000 EMC Test w Non-Prop)
Report No. S7439-03
BUSINESS PRODUCT SERVICE
SENSITIVE
TUV Product Service
POWERLINE CONDUCTED RF1I
EUT: - RM-1000 Radiation Monitor
Manuf: Sorrento Electronics
Op Cond: Norma
Operator:
Test Spec: EN 55011 Class A Group 1
Comment:
Date: 05. Nov 97 08:52
Final Measurement Results:
PAGE 2 .
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General Atomics HARA
RM-1000 EMC Test “ onProp)

Report No. §7439-03 .

PRODUCT SERVICE
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General Atomics HARA

RM-1000 EMC Test NogyProp)
Report No. S7439-03
PRODUCT SERVICE
BUSINESS :
SENSITIVE
TUV Product Service . 12 Nov 1957 08:53:52

4. MIL-STD 461D CE102/LISN
4.3 MIL-STD 461D CE102/lisn
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" PRODUCT SERVICE
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Report No. $7439-03
PRODUCT SERVICE
BUSINESS
SENSITIVE
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PRODUCT SERVICE
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Report No. $7439-03 :
PRODUCT SERVICE
BUSINESS
SENSITIVE
TUV Product Service 12 Nov 1387 09:38:34

4. MIL-STD 461D CE102/LISN
4.3 MIL-STD 461D CE102/lisn
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25402-011-V1A-HARA-00266-001
General Atomics HARA .
RM-1000 EMC Test NogyProp)

Report No. S7439-03

BUSINESS PRODUCT SERVICE
SENSITIVE '

MIL-STD-461D
CS101 Conducted Susceptibility, 120 Hz - 60 kHz

Client: SORRENTO

Test Report #: f’# 27 Test Area: i _7('3 Date: __// /{/C”V 7 7 7
EUT Model #: A /71 -/ DL EUT Power. [ 120 Vac/400 0128 Vec O Other:
EUT Description: ﬂc{ oo p FHon. rpE Lwstle gor ~C

1
|
|
|
|
|
|
|
|
|
|
|
|
|
\
|
|
|

NOTES:

Tested by: <

Reviewed by:
Printed

C€501.00C Rev 11.97
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General Atomics HARA

RM-1000 EMC Test 1Yl ofyProp)
Report No. $7439-03.
PRODUCT SERVICE
BUSINESS
SENSITIVE
MIL-STD-461D
CS101 Conducted Susceptibility, 120 Hz - 50 kHz
Client: SORRENTO )
Test Report #:3?4'3 ? Test Area:ﬁj Date: // NO\/ /q ? 7

EUT Model #: (/) =/ O 2 EUT Power. 120 Vac/400 128 Vde O Other:
EUT Description: . S ;

CS01.0OC Rev 11.87
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General Atomics HARA
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Report No. S7439-03
PRODUCT SERVICE
BUSINESS
SENSITIVE

Test Configuration Reference for ESD, Tabletop Unit
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Report No. §7439-03
PRODUCT SERVICE
BUSINESS |
SENSITIVE

Test Configuration for Radiated E-Fields Immunity
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General Atomics HARA
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Report No. $7439-03 o | ‘ . W
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SENSITIVE

PRODUCT SERVICE

Test Configuration for Electrical Fast Transient/Burst Immunity
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PRODUCT SERVICE

BUSINESS
SENSITIVE

Test Equipment Connections for Electrical Fast Transient/Burst Injection - Power Leads
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RM-1000 EMC Test NopeProp)
Report No. 57439-03
PRODUCT SERVICE
BUSINESS
SENSITIVE

Test Equipment Connections for Electrical Fast Transient/Burst Injection - Cables
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SENSITIVE

Test Configuration for Surge Immunity
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PRODUCT SERVICE
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SENSITIVE

Test Configuration for Immunity to Conducted Disturbances
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[BUSINESS
SENSITIVE

25402-011-V1A-HARA-00266-001
General Atomics HARA
RIM-1000 EMC Test Nog-Prop)

PRODUCT SERVICE

Test Configuration for Immunity to Conducted Disturbances:
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PRODUCT SERVICE
BUSINESS
SENSTIVE Radiated Emission Test Setup, 30 to 1,000 MHz
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General Atomics HARA

RM-1000 EMC Test TYaNog:Prop)
Report No. §7439-03
v PRODUCT SERVICE
BUSINESS
SENSITIVE

Conducted Emission Test Setup, 0.15 TO 30 MHz
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General Atomics HARA -

RM-1000 EMC Test Re ort"TVA (Non-Prop)

~ Report No. §7439-03

PRODUCT SERVICE

BUSINESS
SENSITIVE

CE102 TEST SETUP
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Report No. S7439-03

PRODUCT SERVICE

Appendix A

Photographs
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General Atomics HARA

RM-1000 EMC Test Report, TVA (Non-Prop)
" _

Report No. §7439-03
BUSINESS PRODUCT SERVICE
SENSITIVE

Photograph of Test Setup:

Electrostatic Discharge (ESD)

IEC 1000-4-2/EN 61000-4-2
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' General Atomics HARA

RIA-1000 EMC Test on-Prop)
Report No. S7439-03
BUSINESS PRODUCT SERVICE
SENSITIVE

Photograph of Test Setup:

Electrostatic Discharge (ESD)

IEC 1000-4-2/EN 61000-4-2
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General Atomics HARA

RM-1000 EMC Test Report, TVA (Non-Prop)
[ ] |

Report No. S7439-03

BUSINESS PRODUCT SERVICE
SENSITIVE

Photograph of Test Setup:
Radiated Electromaanetic Field
IEC 1000-4-3/ENV 50140
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General Atomics HARA

RM-1000 EMC Test Report R/A Non-Prop)

Report No. S7439-03 _
' PRODUCT SERVICE

BUSINESS
SENSITIVE
Photograph of Test Setup:

Radiated Electromagnetic Field
IEC 1000-4-3/ENV 50140
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- General Atomics HARA -
RM-1000 EMC Test Report,_'ll'\lIA (Non-Prop)

Report No. S7439-03

BUSINESS | PRODUCT SERVICE
{SENSITIVE

Photograph of Test Setup:
East transients (BURST)
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General Atomics HARA

RM-1000 EMC Test Rep

Report No. S7439-03

BUSINESS
SENSITIVE

PRODUCT SERVICE

Photograph of Test Setup:

SURGE Transients
IEC 1000-4-5
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General Atomics HARA
RM-1000 EMC Test Report, 'II’\.IA (Non-Prop)

Report No. $7439-03

PRODUCT SERVICE

BUSINESS
SENSITIVE

Photograph of Test Setup:

Conducted Disturbance
ENV 50141

ge A8 of A12
Rev.No 1.0

TUV PRODUCT SERVICE 10040 Mesa Rim Road San Diego, CA 92121-2912 Phone 619 546 3999  FAX 619 546 0364



» 25402-011-V1A-HARA-00266-001
General Atomics HARA
RM-1000 EMC Test Report, TVA (Non-Prop)

Report No. S7439-03

BUSINESS
SENSITIVE

PRODUCT SERVICE

Photograph of Test Setup:
Radiated Emissions
EN 55011, Class A (Group 1
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General Atomics HARA
RM-1000 EMC Test R

Report No. S7439-03

BUSINESS PRODUCT SERVICE
SENSITIVE
Photograph of Test Setup:
Conducted Emissions
EN'55011, Class A (Group 1)
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General Atomics HARA"
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Report No. S7439-03

BUSINESS | PRODUCT SERVICE
SENSITIVE .

Photograph of Test Setup:
RF Conducted Emissions
(CE102) MIL-STD-461D
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General Atomics HARA
RM-1000 EMC Test w Non-Prop)

Report No. S7439-03

BUSINESS : _ PRODUCT SERVICE
SENSITIVE :

Photograph of Test Setup:

RF _Conducted Susceptibility
(CS101) MIL-STD-461D
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Report No. $7439-03

PRODUCT SERVICE

Appendix B

Product Information Form(s)
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25402-01 1-V1A-HARA-00266-001
General Atomics HARA
RM-1000 EMC Test Report '{\.IA Non-Prop)

Report No. $7439-03

BUSINESS PRODUCT SERVICE
SENSITIVE
: CUSTOMER INFORMATION
COMPANY NAME: SORRENTO ELECTRONICS
.| COMPANY ADDRESS: 10240 Flanders Court
San Diego, CA 92121
PHONE NUMBER: 619 457 8954
FAX NUMBER: 619 453 4675
CUSTOMER CONTACT: Walter Wong
PRODUCT DESCRIPTION
NAME, MODEL, SERIAL # OF EUT: Radiation Monitor, Single Channel, Mode! RM-1000, S/N MKT 012
DESCRIPTION OF EUT: : RM-1000 module assembly, detector assembly with interconnecting
cable and power supply.
: Components of EUT
Description Model Number Serial Number SE ID Number
Module Assembly RM-1000 MKT 012 04505101-001
Detector Assembly RD25-03 N/A 02810033-003
Power Supply 8-25-24 C97740368 50015631-001

Cable Assembly N/A N/A 50000837-001
OPERATING MODE(S): ‘ b

EUT CONFIGURATIONS:

FREQUENCY/AC/DC VOLTAGE:
PHASES (2)/CURRENT (amps):
OSCILLATOR FREQUENCIES:

DESCRIPTION:
MANUFACTURER, MODEL #, S/N #
SWITCHING FREQUENCY:
POWERLINE FILTER: MODEL #:
DESCRIPTION OF ENCLOSURE:
CRITICAL EMiI COMPONENTS:

BLOCK DIAGRAM: See page B3.

Page B2 of B3
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General Atomics HARA

RM-1000 EMC Test 'ﬂlA Non-Prop)
Report No. S7439-03
PRODUCT SERVICE
BUSINESS
SENSITIVE
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General Atomics HARA

RM-1000 EMC Test 1.'\.IA Non-Prop)
Report No. S7439-03
PRODUCT SERVICE
Appendix C
Change History

Not Applicable
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: General Atomics HARA
_RIM-1000 EMC Test Report R/A Non-Prop)

Report No. S7439-03

PRODUCT SERVICE

Appendix D

Testing Facilities
Certificates of Approval

VCCI (3), NVLAP, EN 45001
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25402-011-V1A-HARA-00266-001
General Atomics HARA
RM-1000 EMC Test Report 'E\'IA Non-Prop)

PRODUCT SERVICE

CERTIFICATE

Facility: Enclosure No. |l

(Conducted Interference Measurement)
Company : TUV Product Service Inc.
Address : 7562 Trade Street, San Diego,

CA 92121 UGS A

This is to certify that the folloving measuring facility§

‘has been registered in accordance vith the Regulatiousé

for Voluntary Control Measures, Article 8,

Registration No. : C-211
Date of Registration : December 26, 1994
This Certificate is valid until October §, 1997,

‘VYoluatary Control Council for [ater
[nformation Technology Equi

Page D2 of D16
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25402-011-V1A-HARA-00266-001
: General Atomics HARA
RM-1000 EMC Test ﬂl Nog-Prop)

PRODUCT SERVICE

.,-.k

CERTIFICATE

P

%f' Pacility: Bnclosure No. 2

(Conducted Interference Measurement)
Company : TUV Product Service Inc.
Address : 7562 Trade Street, San Diego,

CA 92121 U.S A

This is to certify that the following measuring facility g
bas beea registered iz accordance with the Regulations §§{5

for Voluntary Control Weasures, Article 8.

oz Registration Mo.:  C-212

0~ Date of Registration : December 26, 1994 2
#2"  This Certificate is valid until Octoder 51997,  ~ &8
L Y

= Voluntary Control Council for [nfer
[aformation Technolpgy Bquip

Page D3 of D16
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25402-011-V1A-HARA-00266-001
General Atomics HARA
RM-1000 EMC Test W Non-Prop) -

PRODUCT SERVICE

CERTIFICATE

Facility: Carcroll Canyon Site
(Radiation 3, 10, 30meter site)

Company : TV Product Service Inc.

Address : 7562 Trade Street, San Diego,
CA 92121 U.S A

This is to certify that the following measuring facility
bas been registered in accordance with the Regulations

for Voluntary Control Neasures, Article 8.

Registration No, : R-212
Date of Registration ; December 26, 1994

Voluntary Control Council for Inte
Information Technology Bqui

Page D4 of D16
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United States Department of Commérce
National Institute of Standards and Technology

150 s00m087 T " Certificate of Accreditation
TUV PRODUCT SERVICE, INC.
SAN DIEGO, CA

is recognized under the National Voluntary Laboratory Accreditation Program for satisfactory compliance with
criteria established in Title 15, Part 285 Code of Federal Regulations. These criteria encompass the requirements
of ISONIEC Guide 25 and the relevant requirements of ISO 9002 (ANSI/ASQC Q92-1987) as suppliers of
calibration or test results. Accreditation is awarded for specific services, listed on the Scope of Accreditation for:

ELECTROMAGNETIC COMPATIBILITY AND TELECOMMUNICATIONS

FCC
December 31, 1997 40.._ %
Effective through ' For the National Institute of Sundml;&lgdl 66’} 6‘,‘0'6)’

KVLAP-D1C 111-98)
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25402-011-V1A-HARA-00266-001
General Atomics HARA
RM-1000 EMC Test ﬁl Nog-Prop)

PRODUCT SERVICE

./" \ UNITED STATES DEPARTMENT OF COMMERCE
% atbnnl Instituts of
December 19, 1996

TUYV Product Service, Inc.
10040 Mesa Rim Road
San Diego, CA 92121
NVLAP Lab Code: 100268-0
Dear Mr. Smith:

I am pleased to inform you that continuing accreditation for specific test methods in
Electromagnetic Compatibility & Telecommunications, FCC is granted to your organiration
under the National Vohmtary Laboratory Accreditation Program (NVLAP). This sccreditation is
effective until December 31, 1997, provided that your organtzation continues to comply with
accreditation requirements coatained in the NVLAP Procedures.

Your Certificate of Accreditation is eaclosed along with & statement of your Scope of
Accreditation. You msy reproduce these documents in their entirety and anncunce your
Wn'smmmmmmhMﬂmm?ﬂc
press, and other business-oriented literaturs, Accreditation does oot relieve your organization
from observing and complying with any applicable existing laws snd/or regulations.

We are pleased to have you participate in NVLAP and look forward to your continued
association with this program. If you have any questions concerning your NVLAP accreditation,
please direct them to Jon Crickenberger, Sr. Program Manager, Laboratory Accreditation
Program, National Institute of Standards and Techaology, Building 820, Room 282,
Gaithersburg, MD 20899-0001; (301) 975-4016.

Sincerely,

Laboratory Accreditation Program
Eunclosure(s)

NST

Page D6 of D16~
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General Atomics HARA
RM-1000 EMC Test Nop-Prop)

PRODUCT SERVICE

®
National Institute A National Voluntary
of Standards and Technology Laboratory Accreditation Program

or
\ 4"0"“ q\%
: . . & ‘e
soree suce 0 §cope of Accreditation : .
: 5 ;
*rares o
Page: l1of1
ELECTROMAGNETIC COMPATIBILITY NVLAP LAB CODE 100268-0
AND TELECOMMUNICATIONS
TUV PRODUCT SERVICE, INC.

10040 Mesa Rim Road

NVLAP Code Designation/Description
International Special Committee on Radio Interference (CISPR) Methods

12/CIs22 IEC/CISPR 22:1993: Limits and methods of measurement of radio disturbance
characteristics of information technology equipment

Federal Communications Commission (FCC) Methods

12/F01 FCC Method - 47 CFR Part 15 - Digital Devices
12/F0la Conducted Emissions, Power Lines, 450 KHz to 30 MHz
12/FO1b Radiated Emissions

s, i | B

Effective through For the National Institute of Sandards and Technology

NVULAP-Q1S {11-95)
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United States Department of Commerce
National Institute of Standards and Technology

150 9002:1987 Certificate of Accreditation

ISONEC GUIDE 26:1980
TUV PRODUCT SERVICE, INC.
‘ SAN DIEGO, CA

is recognized under the National Voluntary Laboratory Accreditation Program for satisfactory compliance with
criteria established in Title 15, Part 285 Code of Federal Regulatians. These criteria encompass the requirements
of ISONIEC Cuide 25 and the relevant requirements of ISO 9002 (ANSHASQC Q92-1987) as suppliers of
calibration or test results. Accreditation is awarded for specific services, listed on the Scope of Accreditation for:

FLECTROMAGNETIC COMPATIBILITY AND TELECOMMUNICATIONS

L-STD-462
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PRODUCT SERVICE

fd \ UNITED STATES DEPARTMENT

National Instituts of Stundards tnd ‘I‘Cd'lnnbgy

Gaithersbury, Maryland mm
December 19, 1996
TUV Product Sexvice, Inc.
10040 Mesa Rim Road
San Diego, CA 92121

NVLAP Lab Code: 100268-0

Dear Mr. Saith:

I am pleased to inform you that contimiing accreditation for specific test methods in .
Electromagnetic Compatibility, MIL-STD-462 is granted to your organization under the Natioonl
Voluatery Laboratory Accreditation Program (NVLAP). This sccreditation is effisctive until
December 31, 1997, provided that your organization continues to comply with accreditation
requirements contained in the NVLAP Procedures.

Your Certificate of Accreditation is enclosed aloag with s statement of your Scope of
Accreditation. You may reproduce these documents in their entirety and snncunce your
organization's accreditation status using the NVLAP logo in business publications, the trade
press, and other business-oriented literature. Accreditation does not relieve your organization
fromt observing and complying with any applicable existing lsws and/or regulations.

We are pleased to have you participate in NVLAP and look forward to your continued
association with this program. If you have any questions concerning your NVLAP accreditation,
please direct them to Joa Crickenberger, Sr. Program Manager, Laboratory Accreditation
Program, National Institute of Standards and Technology, Building 820, Room 282,
Gaithersburg, MD 20899-0001; (301) 975-4016.

NIST
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wonec qunezs:1ss0 - Segpe of Accreditation %%

San Diego, CA 92121

Military Standard 462, Measurement of Electromagnetic Interference Characteristics
NVLAP Code Designation

Conducted Emissions:

12/A01 MIL-STD-462 Method CEQ1

12/A04 MIL-STD-462 Method CE02

12/A06 MIL-STD-462 Method CE03

12/A08 MIL-STD-462 Method CEQ4

127A10 MIL-STD-462 Method CE06

127A12 MIL-STD-462 Method CEQ7
Conducted Susceptibility:

12/B01 MIL-STD-462 Method CSOL -

12/B02 MIL-STD-462 Method CS02

12/B04 MIL-STD-462 Method CS03/CS04/CS05/CS08

December 31, 1997
Effective through For the National Instiaice of Sandards and Technology

National Institute & National Voluntary
of Standards and Technalogy taboratory Accred'mlon ngram

ares o'
Page: 1 of 2
ELECTROMAGNETIC COMPATIBILITY, MIL-STD 462 NVLAP LAB CODE 100268-0
TUV PRODUCT SERVICE, INC.
10040 Mesa Rim Road

NVLAP-01S (11-95)
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PRODUCT SERVICE

of smd”d‘N:nu;r}:lC;’n:;c:;; v & @4@ gﬁﬁﬂ;ﬂmmm ngmn
somc aune 25190 Gegpe of Accreditation % .
5, B8 7
"'Am u!
Pages2of 2
ELECTROMAGNETIC COMPATIBILITY, MIL-STD 462 NVLAP LAB CODE 100268-0
TUV PRODUCT SERVICE, INC.
Military Standard 462, Measurement of Electromagnetic Interference Characteristics
NVLAP Code  Designation
12/B05 MIL-STD-462 Method CS06
12/B06 MIL-STD-462 Method CS07
12/B07 MIL-STD-462 Method CS09
Radiated Emissions:
12/D01 MIL-STD-462 Method REOL
12/D02 MIL-STD-462 Method RE02
12/D03 MIL-STD-462 Method REO3
Radiated Susceptibility:
12/E01 MIL-STD-462 Method RS01
12E02  MIL-STD-462 Method RS02
12/E03 MIL-STD-462 Method RS03 (Consult laboratory for field strengths available)
12/E04 MIL-STD-462 Method RS03 employing RADHAZ procedures for high level testing
(Consult laboratory for field strengths available)
- Effective through For the National Institute of Standards and Technology

NVLAP-Q1S (11-95)
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PRODUCT SERVICE

FEDERAL COMMUNICATIONS COMMISSION
7435 Cakland Milts Road
. Columbis, MD 21048
Telephone: 301.725-1585 (axt-218)
Facsimiie: 301-344-2050

July 10, 1996
M REPLY REFER TO

31040/SIT

1300F2

TUV Product Service
10040 Mesa Rim Road
San Diego, CA 92121-2912

Re: Measurement facility located at Cammoll Canyon, Site No. 2
(3 and 10 meaters)

Gentlemen:

Your submission of the description of the subject measurement facility has been reviewed
and found to be in compliance with the requiraments of Section 2.948 of the FCC Rules. The
description has, therefare, been placed on file and the name of your organization added to
the Commission's fist of facikities whose measurement data will be accepted in conjunction
with applications for certification or notification under Parts 15 or 18 of the Commission's
Rules. Our fist will also indicate that the facility compfies with the radiated and AC line
conducted test site critera in ANSI C83.4-1992. Please note that this filing must be updated
for any changes made to the facility, and at least every three years the data on file must be
certified as cumrent.

Per your request, the abaove mentioned facility has been also added to our list of those wha
perform these measurement services for the public on a fee basis. This fist is published
perodically and is also available on the Laboratory’s Public Access Link as described in the
enclosed Public Notice,

Sincare

Electronics Engineer
Customer Service Branch

Enclosure:
PAL PN
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PRODUCT SERVICE

MINISTRY OF COMMERCE
Te Manaci Tauhokohoko

ENG 3/9

AJD
1 May 1997

TUV Product Service Inc

17756 Old Highway 8

Suite 104

New Brighton

MN 55112-1891

UNITED STATES OF AMERICA

Dear Sir
LABORATORY APPROVAL

Thank you for your submission of 11 April regarding the approval of your
testing laboratories at New Brighton, Boulder and San Diego to the Ministry of

Commerce's laboratory approval criteria. Thank you for your interest in this
matter. '

{ am pleased to advise that your submission has been successful and these
laboratories have been added to the list of Ministry-approved laboratories.
Your approved status is valid until 1 April 1999. Renewal of your approval at
this time will require further demonstration of your compliance with the approval
criteria. You will be advised of the requirements of renewal prior to the expiry
date of your approval.

If you have any further questions on this matter please do noi hesitate to
contact me.

Yours faithfully

Snlor Technical Officer(Regulatory)

COMMUNICATIONS DIVISION - RADIO OPERATIONS

Ensuring New Zealand has the best possible communications environment
Head Office, Mintstry of Commerce Building, 33 Bowen Street, PO. Box 2847, Wellington, New Zealand. Telephonc (04) 472 0030. Fax (04) 473 2489
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5
. CERTIFICATE FOR LISTING
5 A97/TH/0098
TUV PRODUCT SERVICE
(SAN DIEGO)

is an AUSTEL listed test house having satisfied
NATA's (or its Associates with which it has a.

MoU or MRA for mutual recognition of test houses)
requirements for testing to the fpllowing standards:

AS/NZS 3548 Limits and methcds

of measurement of radio disturbance
characteristics of information technology
equipment

General Manager
Technical Branch

Date .,/ 7«4«-‘—'7 e

AUSTEL

This certificate is vaiid as long as the accreditation is
. AUSTRALIAN . maintained with NATA or its Associate.
TELECOMMUNICATIONS *

AUTHORITY

Page D14 of D16
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PRODUCT SERVICE .

TUV

PRODUCT SERVICE -
R

CERTIFICATE OF COMPLIANCE OF THE
QUALITY SYSTEM WITH
REQUIREMENTS MENTIONED BELOW

TOV PRODUCT SERVICE GmbH cartifies that

TOV PRODUCT SERVICE Inc.,
USA

In the facilities

Test Laboratories
10040 Mesa Rim Road, San Diego CA 92121

for the following areas:
Services for EMC and Product Safety Testing
has established and is operating a quality system which meets the

requirement(s) of the intemal quality management system of TOV
PRODUCT SERVICE GmbH which is based on EN 45001:05/90.

Munich, 18 May, 1995
TOV PRODUCT SERVICE GmbH
For the Executive Committee of TOV PRODUCT SERVICE

TOV PROOUCT SERVICE GmbH, Ricierstrasse 31, 60339 Munich, Gemary
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PRODUCT SERVICE

TAIWAN

Bureau of Commodity Inspection and Quarantine (BCIQ)
EMC Laboratory Accreditation Number
SL2-IN-E-25T
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Appendix E

Supplementa! Information
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TEST STANDARD FREQUENCY TEST ANTENNA ANTENNA
PARAMETER RANGE LEVEL/LIMIT DISTANCE TYPE
HF Radiated RF IEC 10004-3 27 MHz to 80 MHz 10 V/meter 3 meters Biconical
Susceptibility (IEC 801-3) 80 MHz to 1000 MHz Log-periodic
LF Conducted RF MIL-STD-461D 30 Hz to 150 KHz 6.3 Vms NA NA
Susceptibility CS-101
HF Conducted RF IEC 1000-4-6 150 KHz to 400 MHz 10 V (emf) NA NA
Susceptibility (IEC 801-6)
Surge IEC 1000-4-5 NA +3KV NA NA
Susceptibility (IEC 801-5) (open circuit voltage)
EFT IEC 1000-4-4 NA Power leads: + 4 KV, NA NA
Susceptibility (AEC 801-4) Data/ctrl leads: + 2 KV’
ESD IEC 1000-4-2 NA Contact discharge: + 4 KV, NA NA
Susceptibility (IEC 801-2) Air discharge: + 8KV
Radiated RF CENELEC EN 55011, 30 MHz 10 230 MHz 30 dBuV/meter 30 meter Biconical
Emissions Group 1, Class A 230 MHz to 1 GHz 37 dBuV/meter 30 meter Log-periodic
Conducted RF MIL-STD-461D 10 KHz to 500 KHz 100 dBpV - NA NA
Emissions CE-102 500 Khz to 400 MHz* 66 dBuV
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$8569-02

11Dec1998

RM-1000 Radiation Monitor
Two Channel

SE Document 04038800
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General Atomics HARA.
- RM-1000 EMC Test R

Report No. S8569-02

PRODUCT SERVICE

BUSINESS
SENSITIVE

EMC - TEST REPORT

EUROPEAN STANDARDS* EN 61000-4-2: 1995; EN 61000-4-3: 1995;
EN 61000-4-4: 1995; EN 61000-4-5: 1995; ENV 50141: 1993; EN 61000-
4-8: 1994; EN 61000-4-11: 1994; EN 55011;

UNITED STATES STANDARD* MIL-STD-461D: 1993, CS101 and
CE102

Test Report File No. : §8569-02 Date of Issue: 11 December 1998
Model / Serial No. : RM-1000 Radiation Monitor, Two Channel / —-
Product Type - RM-100 Radiation Monitor, Two Channel

Applicant : SORRBRENTO ELECTRONICS

Manufacturer : SORRENTO ELECTRONICS

License holder | . SORRENTO ELECTRONICS

Address : 10240 Flanders Court

: San Diego, CA 92121

Test Project Number References $8569-02

Total pages - Test Report 1 23

(*) All tests performed per customer Test Procedure, Drawing No. 04509005.

TUV Product Service, Inc. is a subcontractor to TUV Product Service, GmbH according to the principles outlined in ISO/IEC Guide 25 and EN
45001. :

TUV Product Service reports apply only to the specific sample tested under stated test conditions. It is the manutacturer's rasponsibility to
assure the continued compliance of production units of this modsl. TUV Product Service, inc. shall have no liability for any deductions,
inferencas or generalizations drawn by the client or others from TUV Product Service, Inc. issusd.reports.

This repont is the confidential property of the client. As a mutual pratsction to our clients, the public and ourselves, extracts from the test
repont shall not be reproduced except in full without our written approval. This report shall not be used by the client to claim product
endorsement by NVLAP or any agency of the US government.

TUV Product Service, inc. and its profassional staff hold govemment

and professional organization certifications and are members of
AAMI, ACIL, AEA, ANSI, IEEE, NVLAP, and VCCI

Page 1 of 23
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DIRECTORY - IMMUNITY
‘ Test Report

Pages
Test Repornt 1-23
Directdry 2
Test Regulations ' 4
General Remarks and Summary 23
Equipment
Electrostatic Discharge 6-7
Radiated Electromagnetic Fields 8
Fast Transients (Burst) 9 -11
Surge Transients 12 -13
Conducted Susceptibility (CS101) 14
Conducted Disturbance 15-16
RF Frequency Magnetic Fields 17
Voltage Dips, Interruptions & Variations 18
Radiated RF Emissions 19
Conducted Emissions 20
Conducted Emissions, Power Leads (CE102) - 21
Technical Documentation
Test Data Sheets and Test Setup Drawing(s) TD1
Appendices
Appendix A ‘ Al
Test Setups (Photographs)
Appendix B B1
Product Information Form(s)
Appendix C C1
Change History
Appendix D D1
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Supplemental Information
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Report No. S8569-02

PRODUCT SERVICE

TEST REGULATIONS :

The immunity and emissions tests were performed according to the following ragulations :

W - EN 61000-4-2 / 1995*
% - EN 61000-4-3 / 1995*
® - EN 61000-4-4 / 1995*
m - EN 61000-4-5 / 1995
® - EN 61000-4-8 / 1994*
® - EN 61000-4-11/1994*
® - EN 55011, Class A*

® - ENV 50141/ 1993"
& MIL-STD-461D: 1993
®-Ccs101”
m - CE102*

(*) All tests performed per customer Test Procedure, Drawing No. 04509005.

Page 4 of 23
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BUSINESS _ | ' . PRODUCT SERVICE
SENSITIVE

Environmental Conditions In The Laboratory:

Actual
Temperature: : :21-24 °C
Relative Humidity: :17-50 %
Atmospheric Pressure: :100.7-101.9 kPa

n"\
Power Supply Utilizéd:

Symbol Definitions:

® - Applicable
3 - Not Applicable

Page 5 of 23
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Report No. $8569-02 .
BUSINESS ~ PRODUCT SERVICE
SENSITIVE : :

Immunity Test Conditions: ELECTROSTATIC DISCHARGE (ESD)

The immunity against ELECTROSTATIC DISCHARGE (ESD) events was performed in the following location at the San
Diego Testing Facility :

[0 - Test not applicable |

® - TR-1, Test Room

O - TR-2, Non-Shielded Room, 10'x 19’ x 9'

O - TR-3, Non-Shielded Room, 10’ x 19 x @'

I - SR-5, Shielded Room, 16’ x 28’ x 15', Metal, Semi-Anechoic Chamber
0 - CSR-1, Shielded Room, 10’ x 7’ x 7', Metal Chamber

Test Equipment Used :

Test Specification:

Discharge Voltage (Air):

Discharge Voltage (Contact):

Discharge Impedance:
Discharge Repetition Rate:

Number of Discharges:

Kind of Discharges:

Polarity:
Location of Discharge:

Page 6 of 23
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Report No. S8569-02
BUSINESS PRODUCT SERVICE
SENSITIVE

Immunity Test Conditions: ELECTROSTATIC DISCHARGE (ESD), continued

Resuit :

rermarcs: | T

Page 7 of 23
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Report No. S8569-02

BUSINESS ' N PRODUCT SERVICE
SENSITIVE

Immunity Test Conditions: RADIATED ELECTROMAGNETIC FIELDS

The immunity against RADIATED ELECTROMAGNETIC FIELDS exposure was performed in the following location at the
San Diego Testing Facility:

rD - Test not applicable ‘ 7

0 - SR-1, Shielded Room, 12’ x 24’ x 10’, Metal, Compact Anechoic Chamber
| - SR-5, Shielded Room, 16’ x 28’ x 15’, Metal, Semi-Anechoic Chamber

Test

Test Specification:
Frequency Range:

Field Strength:
Distance Antenna - EUT:

Modulation:

Step:

Polarization of Antenna;:

Result :

Page 8 of 23
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RM-1000 EMC Test

Report No. $8569-02

BUSINESS
SENSITIVE

Immunity Test Conditions: FAST TRANSIENTS (BURST)

PRODUCT SERVICE

The immunity against FAST TRANSIENTS (BURST) events was performed in the following test location at the San
Diego Testing Facility:

|0 - Test not applicable |

O - TR-1, Test Room

O - TR-2, Non-Shielded Room, 10’ x 19'x 9’

O - TR-3, Non-Shielded Room, 10'x 19'x 9’

0 - SR-4, Shielded Room, 10' x 17" x 8, Copper Screen Chamber

B - SR-5, Shielded Room, 16’ x 28’ x 15°, Metal, Semi-Anechoic Chamber
O - CSR-1, Shielded Room, 10’ x 7' x 7', Metal Chamber

Test Specification:
Pulse Amplitude - AC Power Port:

Puise Amplitude - DC Power Port:

Pulse Amplitude - Signal/Data
Non control Port:

Pulse Amplitude - Process:
Measurement & Control Port

Burst Frequency:
Time of Coupling:
Coupling Method:
Polarity:

Page 9 of 23
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BUSINESS PRODUCT SERVICE
SENSITIVE

Immunity Test Conditions: FAST TRANSIENTS (BURST), continued

Location of Coupling:

name of lines:

type of lines:

status of lines:

kind of transmission:
length of lines:

name of lines:

type of lines:

status of lines:

kind of transmission:
length of lines:

name of lines:

type of lines:

status of lines:

kind of transmission:
length of lines: '

name of lines:

type of lines:

status of lines:

kind of transmission:
length of lines:

name of lines:

type of lines:

status of lines:

kind of transmission:
length of lines:

name of lines:

type of lines:

status of lines:

kind of transmission:
length of lines:

name of lines:

type of lines:

status of lines:

kind of transmission:
length of lines:

name of lines:

type of lines:

status of lines:

kind of transmission:
length of lines:

Page 10 of 23
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BUSINESS PRODUCT SERVICE
SENSITIVE

Immunity Test Conditions: FAST TRANSIENTS (BURST), continued

Location of Coupling:

name of lines:

type of lines:

status of lines:

kind of transmission:
length of lines:

name of lines:

type of lines:

status of lines: .

kind of transmission:
length of lines:

Remarks: [ N

Page 11 of 23
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BUSINESS
SENSITIVE
mmunity Test Conditions: SURGE TRANSIENTS

The immunity against SURGE TRANSIENTS events was performed in the following test location at the San Dlego
Testing Facility:

| 0O - Test not applicable j

B - TR-1, Test Room

0 - TR-2, Non-Shielded Room, 10'x 19’ x &’

O - TR-3, Non-Shielded Room, 10'x 19'x 9

1 - TR-4, Non-Shielded Room, 10' x 19’ x 9'

O - SR-5, Shielded Room, 16’ x 28’ x 15', Metal, Semi-Anechoic Chamber

Test Equipment Used :

Test Specification:
Pulse Amplitude - AC Power Port:
(Common Mode)

Source Impedance:
(Common Mode)

Puise Amglitude - _AC Power Port:
(Differential Mode)

Source Impedance:
(Differential Mode)

Pulse Amplitude - DC Power Port:

Pulse Amplitude - Signal/Data
Non control Port:

Pulse Amplitude - Process:
Measurement & Control Port

Source Impedance:

Page 12 of 23
‘ Rev.No 1.0
TUV PRODUCT SERVICE 10040 Mesa Rim Road San Diego, CA 92121-2912 Phone 619 546 3399 FAX 619 546 0364



25402-011-V1A-HARA-00266-001
General Atomics HARA
RM-1000 EMC Test 'P‘ Non-Prop)

Report No. S8569-02

BUSINESS _ | PRODUCT SERVICE
SENSITIVE

Immunity Test Conditions: SURGE TRANSIENTS, continued

Test Specification (continued):

Number of Surges:
Angle:

Repetition Rate:
Polarity:

Location of Coupling:

name of lines:

type of lines:

status of lines:

kind of transmission:
iength of lines:

name of lines:

type of lines:

status of lines:

kind of transmission:
length of lines:

Result:

Remarks:
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25402-011-V1A-HARA-00266-001
General Atomics HARA
RM-1000 EMC Test onsProp)

Report No. $8569-02

BUSINESS | - PRODUCT SERVICE
SENSITIVE

Immunity Test Conditions: CONDUCTED SUSCEPTIBILITY, Power Leads (CS101)

The CONDUCTED SUSCEPTIBILITY test was performed in the following test location at the San Diego Testing
Facility:

[El - Test not applicable ]

B - SR-5, Shielded Room, 16’ x 28' x 15’, Metal, Semi-Anechoic Chamber
O - SR-2, Shielded Room, 12’ x 24’ x 10’, Metal Chamber

Test Equipment Used :

Model # Prop # Manufacturer Description Serial #

R

Test Specification:
Erequency Range:
Test Level (dBuV):

Injected Voltagg dBuV:

Injection Location:

Result :
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25402-011-V1A-HARA-00266-001
General Atomics HARA

' _ RM-1000 EMC Test Wrop)
Report No. S8569-02 : ‘ _

BUSINESS PRODUCT SERVICE
SENSITIVE

Immunity Test Conditions: CONDUCTED DISTURBANCE

The immunity against CONDUCTED DISTURBANCE events, induced by radio frequency fields above 9 kHz, was
performed in the following test location at the San Diego Testing Facmty

O - Test not applicable j

- TR-1, Test Room

O - TR-2, Non-Shielded Room, 10’ x 19’ x 9’

0 - TR-3, Non-Shielded Room, 10’ x 19’ x 9

0O - SR-2, Shielded Room, 12’ x 24' x 10’, Metal Chamber

O - SR-3, Shielded Room, 12’ x 20’ x 8', Metal Chamber

0 - SR-4, Shielded Room, 10’ x 17’ x 8, Copper Screen Chamber

M - SR-5, Shielded Room, 16’ x 28’ x 15’, Metal, Semi-Anechoic Chamber
O - CSR-1, Shielded Room, 10’ x 7' x 7', Metal Chamber

Test Equipment Used :

Test Specification:
Frequency Range:

Voltage Level (EMF):

Moduiation;
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25402-011-V1A-HARA-00266-001
General Atomics HARA
RM-1000 EMC Test “ on-Prop)

Report No. S8569-02

BUSINESS
SENSITIVE

mmunity Test Conditions: CONDUCTED DISTURBANCE (continued)

PRODUCT SERVICE

Location of Coupling:

name of lines:

type of lines:

status of lines:

kind of transmission:
length of lines: .

name of lines:

type of lines:

status of lines:

kind of transmission:
length of lines:

e [ N
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25402-011-V1A-HARA-00266-001
General Atomics HARA

RM-1000 EMC Test Wrop)
Report No. $8569-02 '

BUSINESS PRODUCT SERVICE
SENSITIVE

Immunity Test Conditions: POWER FREQUENCY MAGNETIC FIELD

The immunity against RF FREQUENCY MAGNETIC FIELD exposure, induced by radio frequency fields
above 9 kHz, was performed in the following test location at the San Diego Testing Facility:

[El - Test not applicable |

® - TR-1, Test Room

O - TR-2, Non-Shielded Room, 10'x 19’ x 9'

O - TR-3, Non-Shielded Room, 10'x 19’ x 9'

0O - SR-2, Shielded Room, 12’ x 24’ x 10°, Copper Screen Chamber
0O - SR-3, Shielded Room, 12’ x 20’ x 18’, Metal Chamber

0O - SR-4, Shielded Room, 10’ x 17' x 8, Copper Screen Chamber

{1 - SR-5, Shielded Room, 16" x 28’ x 15', Metal, Semi-Anechoic Chamber
O-

Test Equipment Used :

Test Specification:
Frequency Range:

Field level (EMF):

Short Field (1-3 sec):

Duration:

Axis of Orientation:

Resuit :

remarks: | R
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25402-011-V1A-HARA-00266-001
General Atomics HARA

RM-1000 EMC Test Wrop)
Report No. S$8569-02 |

BUSINESS PRODUCT SERVICE
SENSITIVE

Immunity Test Conditions: VOLTAGE DIPS, INTERRUPTIONS & VARIATIONS

The immunity against YOLTAGE DIps, INTERRUPTIONS & VARIATIONS events, induced by radio frequency fields
above 9 kHz, was performed in the following test location at the San Diego Testing Facility:

|3 - Test not applicable i}

m - TR-1, Test Room

0O - TR-2, Non-Shielded Room, 10'x 19’ x 9’

d - TR-3, Non-Shielded Room, 10'x 19’ x 9’

0 - SR-2, Shielded Room, 12’ x 24’ x 10’, Copper Screen Chamber

O - SR-4, Shielded Room, 10’ x 17’ x &', Copper Screen Chamber

0O - SR-5, Shielded Room, 16’ x 28’ x 15’, Metal, Semi-Anechoic Chamber
0o-

Test Equipment Used :

Test Specification:
Nominal Mains Voltage (Vnowm):

Level of Reduction (dip):

Duration:

Phase Angle:

Resuit :
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25402-011-V1A-HARA-00266-001
General Atomics HARA

o , RM-1000 EMC Test Wrop)
Report No. S8569-02 _

BUSINESS
SENSITIVE

Emissions Test Conditions: RADIATED EMISSIONS (Electric Field)

PRODUCT SERVICE

tested in a horizontal and vertical polarization at the following test location :

The RADIATED EMisSIONS (ELECTRIC FIELD) measurements, in the frequency range of 30 MHz-1000 MHz, were

[0 - Test not applicable |

0O - Roof (Small Open Area Test Site)
B - Canyon #1 (10- and 30-Meter Open Area Test Site), Carroll Canyon, San Diego
O - Canyon #2 (3- and 10-Meter Open Area Test Site), Carroll Canyon, San Diego

Testing was performed at a test distance of :

Result :

remarks: [
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25402-011-V1A-HARA-00266-001
General Atomics HARA

" RM-1000 EMC Test on-Prop)
Report No. $8569-02
BUSINESS ' PRODUCT SERVICE
SENSITIVE

Emissions Test Conditions: CONDUCTED EMISSIONS (Interference Voltage)

LThe ConDUCTED EMISSIONS (INTERFERENCE VOLTAGE) measurements were performed at the following test location:

|3 - Test not applicable ]

[ - SR-2, Shielded Room, 12’ x 24’ x 10’, Metal Chamber

0 - SR-3, Shielded Room, 12’ x 20’ x 8, Metal Chamber

0O - SR-4, Shielded Room, 10’ x 17" x 8, Copper Screen Chamber

B - SR-5, Shielded Room, 16’ x 28' x 15', Metal, Semi-Anechoic Chamber
0O - CSR-1, Shielded Room, 10' x 7’ x 7, Metal Chamber

Test Equipment Used :

Resuit :

remaris: | R
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25402-011-V1A-HARA-00266-001
. General Atomics HARA
RM-1000 EMC Test W Non-Prop)

Report No. $8569-02 '
BUSINESS PRODUCT SERVICE

SENSITIVE

Test Conditions: CE102 - Conducted Emissions, Power Leads

The Conducted Emissions, Power Lines test was performed in the following location at the San Diego Testing
Facility : ’

|3 - Test not applicable |

B - SR-5, Shielded Room, 16’ x 28’ x 15', Metal, Semi-Anechoic Chamber
0O - SR-2, Shielded Room, 12' x 24’ x 10’, Metal Chamber

Test Equipment Used :

Test Specification:

Frequency:

Ground Bonding:

Current Probe:

Load:

Result :
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25402-011-V1A-HARA-00266-001
General Atomics HARA
RM-1000 EMC Test (Ngp-Prop)

Report No. S8569-02

PRODUCT SERVICE

Equipment Under Test (EUT) Test Operation Mode - Immunity Tests :

The equipment under test was operated undér the following conditions during immunity testing :
O - Standby

O - Test Program (H - Pattern)

O - Test Program (Qolor Bar)

D - Test Program (Customer Specified)

0O - Practice Operation

® - Normal Operating Mode

0 -

Configuration of the equipment under test:
O - See Constructional Data Form in Appendix B - Page B2
& - See Product Information Form(s) in Appendix B - Page B2

The following peripheral devices and interface cables were connected during the testing:

Q- Type :
0- Type
a- Type :
a- Type :
a- Type :
Q- Type :
a- Type :
a- Type :

{3 - unshielded power éable
0O - unshielded cables
O - shielded cables MPS. No.:

[J - customer specific cables
o-
O-
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25402-011-V1 A-HARA-00266;001
General Atomics HARA

RM-1000 EMC Test R ﬁ on-Prop)
_ Report No. 58569-02 PRdDUCT SERVICE
i BUSINESS
SENSITIVE
GENERAL REMARKS:

SUMMARY:
All tests according to the regulations cited on page 3 were
o Pén‘ormed

0O - Not Performed

The Equipment Under Test
B - Fulfills the general approval requirements cited on page 3.

O - Does not fulfill the general approval requirements cited on page 3.

Statement of Measurement Uncertainty

The data and results referenced in this document are true and accurate. There may be some degree
or level of measurement uncertainty. As EN 45001 does not allow recommendations to be included in
the test report, the reader is encouraged to request a copy of the TOV policy concerning pass or fail
judgment with respect to possible measurement uncertainties.

Equipment Received Date: 24 November 1998
Testing Start Date: 24 November 1998
Testing End Date: 25 November 1998

- TUV PRODUCT SERVICE, INC. -

Responsible Engineer: Responsible Test Engineer:

(EMC Engineer) (EMC Test Engineer)
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- General Atomics HARA
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Report No. $8569-02

PRODUCT SERVICE

Technical Documentation

Test Data Sheets
and

Test Setup Drawing(s)
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PRODUCT SERVICE

BUSINESS
SENSITIVE

ESD IMMUNITY (Test Point Map)

ESOMAP OOC Rav 03.97
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25402-011-V1A-HARA-00266-001
General Atomics HARA

RM-1000 EMC Test R on-Prop)
Report No. S8569-02
PRODUCT SERVICE

BUSINESS ,
SENSITIVE ESD IMMUNITY

TestReport#:_> — §SGT TestArea:_ 7A~{

TestMethod 20 41000 - /-2 pae___ 07 bdec 76

Tested per customer test procedure. EUT POWER:

0230 Vac/50 H. 3 120 Vac/60 H :
EUT Model #: 2»-1 /000 Do(hera * ac/eohz Temperature a2l °C
EUT Description: o2 &4 Loderriost Mo €0 R Air Pressure: L0 4 2kPa

NOTES: Relative Humidity: =5/ %

Tested by:

Reviewed b

(*) indirect (**) Contact

ESDC.DOC Rev 08.98

Page TD3 of TD34
Rev.No 1.0

TUV PRODUCT SERVICE 10040 Mesa Rim Road San Diego, CA 92121-2912  Phone 619 546 3999 FAX 619 546 0364



B66€ 9¥S 6L9 d8UOUd  Z162-121e6 VO 'obelg ues peoy wiy eSaN 0F00L IDIAHAS 1ONAOHd AQL

Y90 915 619 Xvd

0't ON‘ABY

¥€QL1 jo $Ql ebed

RADIATED IMMUNITY

TestReport #.35- 856 T Test Area_ SE -5~

W 4l 0T ~iZ
TMWMM;M Date:__w30 __NOV 98

Tested -per customer test |5rocedure. EUT POWER:
EUT Modal £ £m 1000 = O::hoa\::ac/m Hz 0120 Vac/60 Hz Tomperatur 22 .
EUT Description:22_ S~ f»ﬁb warior)  fHeo.witol Alr Pressure: /é/' O kPa
NOTES: o Relative Humidity: ¢ %

TUV

PRODUCT SERVICE

FACE DEFINITION TOP VIEW

RADIMU.DOC Rev 05.87
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25402-011-V1A-HARA-00266-001
General Atomics HARA
RM-1000 EMC Test Report. TIVIA Non-Prop)

Report No. S8569-02

PRODUCT SERVICE
BUSINESS
SENSITIVE ‘
EFT/BURST IMMUNITY
Test Report #:_S-FSGT TestAren:__ S€-9_ ruv
TestMethod e € 1000 - Y- ¥ pae___ 03, 04 DEC 98 R W
Tested per customer test procedure. EUT POWER: _ s
. @930 Vac/S0Hz O 120 Vac/60 H
EUT Model #: Lm 1000 O Other: z & z Temperature A3 -
EUT Description: gc_#___f_a,ﬂn-nod Move rol Air Pressure:__ /9287 _«Pa
NOTES: Relatve Humidity:__________¥é %

Tested By:

Reviewed by: ' ! .
Printed Signajgre

EFT.00C Rev 31.67
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General Atomics HARA

RM-1000 EMC Test Report T;I‘\ Non-Prop)

Report No. S8569-02 ,
PRODUCT SERVICE
BUSINESS
SENSITIVE
SURGE IMMUNITY
Test Report #__x2 = g5¢% Test Area: TR-(

TestMethod EA2 &/000~ 1-F  pua 09 bec I8

PHODUCT SERVICE

Tested per customer test procedure. EUT POWER:

@230 Vac/50 Hz O 120 Vac/60 Hz '
EUT Model #:_£71- /00 © I Other: Temperature 222 c
EUT Description: 2 ¢ foad atron lom.€or Air Pressure: L£07:2 xpa
NOTES__S# [ o0& R Relative Hurnidity: 26 %

Tested By:

Reviewed b . :
/ Signature

SURQ.DOC Rev 03.97
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25402-011-V1A-HARA-00266-001
General Atomics HARA

RM-1000 EMC Test Repott 'I;\‘A Non-Prop)

Report No. S8569-02 ' ’
PRODUCT SERVICE
BUSINESS ‘
SENSITIVE
SURGE IMMUNITY '
Test Report #_c3 ~ 9569 Test Area: 7R-/ T U V
TestMothod_s5#) 6 /000 - Y-  pate: O Dsc 98 -
Tested per customer test procedure. EUT POWER:

EUT Model #: :em - /000 gﬁ:e\:;adso He 0 120 Vac/60 Hz Ternperature 07 2 *C

EUT Descrption: 22 &4+ /éACL‘AT’O ~ Alr Pressure: SO/ 2 \pa

NOTES, 374 Qv R ' Relative Humidity: 2é o

Tested By:

. Reviewed b

SURG.DOC Rev 03.97
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25402-011-V1A-HARA-00266-001
General Atomics HARA
RM-1000 EMC Test Report T;I.A Non-Prop)

Report No. S8569-02

PRODUCT SERVICE
BUSINESS
SENSITIVE
MIL-STD-461D
CS101 Conducted Susceptibility
Test Report #: =3 — $s <7 TestArea: S2~5_  Date: 0 3 Dee 98
EUT Model #: _£M /000 EUT Power: [1120Vac/400 [ 28 Vdc ErOther: 230¢

EUT Description: _Pacls a-rton _fHoroiro&  Tested per customer test procedure. o«

!
!
|
|
!
|

NOTES: 1.
2.
Tested by:
Wltnesséd; b

Sigriature

C€S01.00C Rev 12.98
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TestMethod SV So(o( 1 T3

CONDUCTED RF IMMUNITY

Test Area: ge-5

Tested per customer test procedure.

Date: o3 bgc 75’

EUT POWER:
Vac/50 Hz O 120 Vac/60 Hz
EUT Model 8:_/E/71- /00O O Other: Temperature - ‘/ °c
EUT Descript! Iéﬂ Drorron  JfHorrrol Alr Pr [0/, F kPa

NOTES, ZEST ASVEL 3O  Vime

I s,

TUV

PRODUCT S

ERVICE

Tested By:

Reviewed by:
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Report No. $8569-02

25402-011-V1A-HARA-00266-001
General Atomics HARA
RM-1000 EMC Test Report T\|I‘\ Non-Prop)

PRODUCT SERVICE
BUSINESS
SENSITIVE ,
MAGNETIC FIELD IMMUNITY

TestReport#:_S- FSCT Testawa__ TR ( T e

TestMethod S0 & (000 - - & Date__ o9 _Dee 98

' Tested per customer test procedure. EUT POWER: PHOU e

EUT Modet 8 £ 1600 o ome\;&c/SO Hz [0 120 Vac/60 Hz Temperatum 3 2 .

Emompm;_&sgérrod oo rok 2cew Air P : /0L ( wPa

NOTES:,

Relative Hurnidity: 27 =

Page TD10 of TD34
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25402-011-V1A-HARA-00266-001
General Atomics HARA
RM-1000 EMC Test R njfrop)

Report No. S8569-02

PRODUCT SERVICE
BUSINESS v

SENSITIVE

VOLTAGE DIPS & SHORT INTERRUPTIONS

Test Report#__.S_~ 356 g Test Area: -
Test Method S0 ¢ /000 - Y~ */ pae. 05 _bDee T&

Tested per customer test procedure. EUT FOWER: LPRODUCT SERVICE
EUT Model #_£M (00D g’g“,ﬁe‘;‘”“ Hz D120VacBOMz o erawre 53
EUT Description: 22_¢#* Padention Meose: fo & Alr Pressure: Jol. ¢ wpa
NOTES: Retative Humidity: /7%

Tested by:

Reviewed b : \
Printed Signature

VOLT.DOC Rev 08.97

Page TD11 of TD34
Rev.No 1.0

TUV PRODUCT SERVICE 10040 Mesa Rim Road  San Diego, CA 92121-2912  Phone 619 546 3999 FAX 619 546 0364



nwaon.oa 1-V1A-HARA-00266-001
General Atomics HARA

RM-1000 EMC Test R onglrop)
Report No. S8569-02 .
v , PRODUCT SERVICE
BUSINESS
SENSITIVE

Tested per customer test procedure.

SPEC: EN 55011-A

EUT: Model 1000 Radiation Monitor two channel

]
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COMPANY: Sorrento Electronics

REPORT NO. $-8569

Page TD12 of TD34
Rev.No 1.0

TUV PRODUCT SERVICE 10040 Mesa Rim Road  San Diego, CA 92121-2912 Phone 619 546 3999 FAX 619 546 0364



25402-011-V1A-HARA-00266-001
General Atomics HARA -

RM-1000 EMC Test R on-Prop)
Report No. S8569-02 ,
PRODUCT SERVICE
BUSINESS
SENSITIVE
: 5
-3
@8
[Z] - - z E
292 8w
SR
Q
£
=
D &
2 5
§ a
£ f 5
£ 3 2
8 £ E
5 8 2
£ 3 5
-
5 2 - = W
& 2 o 5 &
[ 4 () w w o

Page TD13 of TD34
Rev.No 1.¢

TOV PRODUCT SERVICE 10040 Mesa Rim Road San Diego, CA 92121-2912 Phone 619 546 3999  FAX 619 546 0364



25402-011-V1 A-HARA-00266-001
General Atomics HARA

RM-1000 EMC Test R on-Prop)
Report No. $8569-02
[BUSINESS SENSITIVE| PRODUCT SERVICE -
TUV Product Service .
Power line Conducted RFI .
EUT: Model RM 1000 Radiation Monitor, 2 chanl
Manuf: Sorrento Electronics
Op Cond:
Operator:
Test Spec: EN 55011 Class A
Comment:
Date: . Nov 98 09:29

Page TD14 of TD34
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25402-011-V1A-HARA-00266-001
General Atomics HARA
RM-1000 EMC Test R onxBrop)

Report No. S8569-02 BUSINESS
|SENSITIVE PRODUCT SERVICE

TUV Product Service
Powerl1ine Conducted RFI

EUT: Model RM 1000 Radiation Monitor, 2 chanl
Manuf: sorrento Electronics

Op Cond: Normal

Test Spec:

Date: 25. Nov 98 09:29

Final Measurement Results:

PAGE 2
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General Atomics HARA
RM-1000 EMC Test Report T}l.A Non-Prop)

Report No. $8569-02

BUSINESS
SENSITIVE PRODUCT SERVICE

TUV Product Service
Power 1line Conducted RFI

EUT: Model RM 1000 Radiation Monitor, 2 chanl
Manuf: Sorrento Electronics

Op Cond: Normal

Operator: e

Test Spec: EN 55011 Class A

Comment:

Date: 25. Nov 98 09:36
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25402-011-V1A-HARA-00266-001
General Atomics HARA
RM-1000 EMC Test R on-Prop)

Report No. S8569-02 [BUSINESS
| SENSITIVE | : PRODUCT SERVICE

TUV Product Service

Power line Conducted RFI

EUT: - Model RM 1000 Radiation Monitor, 2 chanl
Manuf: Sorrento Electronics

Op Cond: 0
Operator:
Test Spec: EN 55011 Class A

Comment :

Date: 25. Nov 98 09:36

Final Measurement Results:

PAGE 2

Page TD17 of TD34
Rev.No 1.0

TUV PRODUCT SERVICE 10040 Mesa Rim Road  San Diego, CA 92121-2912 Phone 619 546 3999 FAX 619 546 0364



25402-011-V1A-HARA-00266-001
General Atomics HARA

RM-1000 EMC Test R T¥‘\ Non-Prop)
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CUSTOMER INFORMATION
COMPANY NAME: SORRENTO ELECTRONICS
COMPANY ADDRESS: 10240 Flanders Court
San Diego, CA 92121
PHONE NUMBER: 619 457 8954 / 8820
FAX NUMBER/E-MAIL ADDRESS: @gat.com

CUSTOMER CONTACT:

PRODUCT DESCRIPTION
NAME, MODEL, SERIAL # OF EUT: RM-1000 Radiation Monitor, Two chann
DESCRIPTION OF EUT:

Equipment will be electrically energized and placed in normal
operation. The low range channel monitors its radiation source
strength. The high range channel is placed in test mode to provide
simulated radiation level for display during test.

| K
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RM-1000 EMC Test R on-prop)
PRODUCT SERVICE
1 PURPOSE AND SCOPE 4
This Test Procedure (TP) defifies thie steps necessary 1o test the Electromagnetic Compatibility
(EMC) of the Sorrento Electronics (SE) RM-1000 Radiation Monitor. The EMC test consists of
Electromagnetic Interference and Radio Frequency Interference (EMI/RF1) Emissions and
Susceptibility. The TP establishes and the test fulfills the requirements for the
TVA/KOLA/BEZNAU RM-1000 EMC test. The TP also establishes and the test fulfills the
requirements for testing the Class 1€ SE RM-1000 Radiation Monitor to EMC Internationat
Standards. The TP includes the SE procedure and references to the Vendor procedure and Test
Plan to qualify the Class 1E RM-1000 radiation monitoring processor modutes, current to
frequency (I/F) converter module and associated equipment, as well as to provide a place for
recording such data for future traceability.
2 REFERENCE DOCUMENTS
The EMC standards to which the system will be tested are listed below and are summarized in
Table 1 TVA/KOLA/BEZNAU RM-1000 EMC TEST STANDARDS. Note that these are
international standards and United States military standards referenced by the EPR! TR-102323-
1894 Guidelines for Electromagnetic Interference Testing in Power Plants.
TEST
" PARAMETER STANDARDS
Electrostatic Discharge EN 61000-4-2 (1995)
immunity (IEC 1000-4-2)
Radiated RF ENV 50140 (1993)
Immunity (IEC 1000-4-3)
EFT EN 61000-4-4 (1995)
Immunity (IEC 1000-4-4)
Surge EN 616004-5 (1995)
immunity (IEC 10004-5)
LF Conducted RF Immunity M'L‘STg;ﬁ:,? (1993)
HF Conducted RF ENV 50141 (1993)
Immunity (IEC 1000-4-6)
Magnetic Field EN 61000-4-8 (1994)
Immunity . (IEC 1000-4-8)
Voltage Dips, Short interruptions & Voltage EN 61000-4-11 (1994)
Variations Immunity (IEC 1000-4-11)
Radiated RF Emissions EN 50081-1 (1992)
(Commercial) EN 65022, Class B
Conducted RF Emissions .
(Commercial) EN 55022, Class B
Conducted RF Emissions MIL-STD-461D (1993)
- (Industrial) CE-102
3 EQUIPMENT TO BE TESTED
The equipment to be tested is:
ITEM SE Part No.
2 RM-1000 Radiation Monitor Modules: High Range, Low Range  04501000-001
Current to Frequency (I-F) Signal converter 04506150-001
Local Indicator Assembly 03600270-007
Document 04509005
Rev. - Page 4
Page D6.of D26
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RD-23 Detector Assembly 03602062-001
RD-1 Detector Assembly 02810059-001
5 volt dc Signal Converter Power Supply 04631151-002
2 RM-1000 24 voit dc Fower Supplies 04502005-001
Relay Panel . 03604634-001
2 Relays 24 voltdc 50005829-001
Relay Power Supply 24 volt dc 04631151-001
Analog Panel . 50015725-001
220 volt ac Line filter 50015670-001

Test Equipment Rack containing some of the above items,
interconnecting wires/cables and associated components.
Conduit assembly containing the RD-23 detector high voltage
and signal cables.

4 ELECTROMAGNETIC EMISSIONS ANb SUSCEF;TIBILITY
REQUIREMENTS
The Equipment Under Test (EUT) shall be subjected to the conducted and radiated susceptibility

standards listed in Section 2 of this Test Procedure. These requirements are summarized in
Table 1.

Document 04509005
Rev. - Page 5

Page D7 of D26
Bev.No 1.0

TOUV PRODUCT SERVICE 10040 Mesa Rim Road San Diego, CA 92121-2912 Phone 619 546 3999  FAX 619 546 0364



25402-011-V1A-HARA-00266-001
General Atomics HARA

RM-1000 EMC Test R on-Prop)
Report No. S8569-02
PRODUCT SERVICE
BUSINESS
SENSITIVE

Document 04509005
Rev. - Page 6

Page D8 of D26
Rev.No 1.0

TUV PRODUCT SERVICE 10040 Mesa Rim Road San Diego, CA 92121-2912 Phone 619 546 3999  FAX 619 546 0364



25402-011-V1A-HARA-00266-001

General Atomics HARA

on-Prop)

RM-1000 EMC Test R

Report No. S8569-02

PRODUCT SERVICE

BUSINESS
SENSITIVE

Document 04509005
Rev. - Page 7

Page D9 of D26

Rev.No 1.0

TUV PRODUCT SERVICE 10040 Mesa Rim Road  San Diego, CA 92121-2912 Phone 619 546 3999

FAX 619 546 0364



25402-011-V1A-HARA-00266-001
General Atomics HARA
. RM-1000 EMC TestR ongProp)

Report No. $S8569-02

BUSINESS PRODUCT SERVICE
SENSITIVE '

Document 04509005
Rev. - Page 8

Page D10 of D26
Rev.No 1.0

TUV PRODUCT SERVICE 10040 Mesa Rim Road  San Diego, CA 92121-2912 Phone 619 546 3999  FAX 619 546 0364



25402-011-V1A-HARA-00266-001
General Atomics HARA
RM-1000 EMC Test Report T:/'A Non-Prop)

Report No. S8569-02

BUSINESS
SENSITIVE

PRODUCT SERVICE

Document 04509005
Rev. - Page 9

Page D11 of D26
Rev.No 1.0

TUV PRODUCT SERVICE 10040 Mesa Rim Road 'San Diego, CA 92121-2912 Phone 619 546 3999 FAX 619 546 0364



25402-011-V1A-HARA-00266-001
General Atomics HARA
RM-1000 EMC Test R on-Prop)

Report No. S8569-02

BUSINESS : PRODUCT SERVICE
SENSITIVE

Document 04509005
Rev. - Page 10

Page D12 of D26
’ Rev.No 1.0

TOV PRODUCT SERVICE 10040 Mesa Rim Road San Diego, CA 92121-2912 Phone 619 546 3999 FAX 619 546 0364



25402-011-V1A-HARA-00266-001
General Atomics HARA

RM-1000 EMC Test R on:Prop)
Report No. $8569-02
PRODUCT SERVICE
BUSINESS
SENSITIVE

Document 04509005
Rev. - Page 11

Page D13 of D26
Rev.No 1.0

TUV PRODUCT SERVICE 10040 Mesa Rim Road San Diego, CA 92121-2912 Phone 619 546 3999 FAX 619 546 0364



25402-011-V1A-HARA-00266-001
General Atomics HARA
RM-1000 EMC Test R on-Prop)

Report No. S8569-02

BUSINESS : PRODUCT SERVICE
SENSITIVE : ,

[
[

|
|
R
|
5
|
|

!

-
P!
i

N

Document 04509005
Rev. - Page 12

Page D14 of D26
Rev.No 1.0

TUvV PRODUCT SERVICE 10040 Mesa Rim Road San Diego, CA 92121-2912 Phone 619 546 3999  FAX 619 546 0364



25402-011-V1A-HARA-00266-001
General Atomics HARA

RM-1000 EMC Test R on-Prop)
Report No. S8569-02 _
' PRODUCT SERVICE
BUSINESS :
“[SENSITIVE

Document 04509005
Rev. - Page 13

Page D15 of D26
Rev.No 1.0

TUV PRODUCT SERVICE 10040 Mesa Rim Road San Diego, CA 92121-2912 Phone 619 546 3999 FAX 619 546 0364



25402-011-V1A-HARA-00266-001

General Atomics HARA

on-Prop)

RM-1000 EMC Test R

Report No. S8569-02

"PRODUCT SERVICE

BUSINESS
SENSITIVE

Page D16 of D26

Rev.No 1.0

FAX 619 546 0364

TOV PRODUCT SERVICE 10040 Mesa Rim Road San Diego, CA 92121-2912 Phone 619 546 3999



25402-011-V1A-HARA-00266-001
General Atomics HARA
RM-1000 EMC Test Report TlV.A Non-Prop)

Report No. S8569-02

. PRODUCT SERVICE
BUSINESS |
SENSITIVE

Document 04509005
Rev. - Page 15

Page D17 of D26
Rev.No 1.0

TUV PRODUCT SERVICE 10040 Mesa Rim Road  San Diego, CA 92121-2912 Phone 619 546 3999 FAX 619 546 0364



25402-011-V1A-HARA-00266-001
General Atomics HARA

RM-1000 EMC Test R T.V.A Non-Prop)
Report No. S8569-02 ,
BUSINESS ' " PRODUCT SERVICE

SENSITIVE

Document 04509005
Rev. - Page 16

Page D18 of D26
Rev.No 1.0

TUV PRODUCT SERVICE 10040 Mesa Rim Road San Diego, CA 92121-2912 Phone 619 546 3999  FAX 619 546 0364



25402-011-V1A-HARA-00266-001
General Atomics HARA

RNM-1000 EMC Test R p on-Prop)

Report No. S8569-02

BUSINESS : ' | PRODUCT SERVICE
SENSITIVE

Document 04509005
. Rev. - Page 17

Page D19 of D26
Rev.No 1.0

TUV PRODUCT SERVICE 10040 Mesa Rim Road San Diego, CA 92121-2912 Phone 619 546 3999 FAX 619 546 0364



25402-011-V1A-HARA-00266-001
General Atomics HARA
RM-1000 EMC Test Report, E\‘A Non-Prop)

Report No. S8569-02

BUSINESS - PRODUCT SERVICE
ISENSITIVE

Document 04508005
Rev. - Page 18

Page D20 of D26
Rev.No 1.0

TUV PRODUCT SERVICE 10040 Mesa Rim Road San Diego, CA92121-2912 Phone 619546 3999 FAX 619 546 0364



25402-011-V1A-HARA-00266-001
General Atomics HARA
RM-1000 EMC Test R on-Prop)

Report No. S8569-02

PRODUCT SERVICE

Appendix A MISCELLANEOUS INFORMATION

Document 04509005
Rev. - Page 19

Page D21 of D26
Rev.No 1.0

TUV PRODUCT SERVICE 10040 Mesa Rim Road San Diego, CA 92121-2912 Phone 619 546 3999  FAX 619 546 0364



25402-011-V1A-HARA-00266-001
General Atomics HARA

RM-1000 EMC Test R on-Prop)
Report No. S8569-02
PRODUCT SERVICE
Appendix B PRE EMC FUNCTIONAL TEST
Document 045090085
Rev. - Page 20

Page D22 of D26
Rev.No 1.0

TUV PRODUCT SERVICE 10040 Mesa Rim Road San Diego, CA 92121-2912 Phone 619 546 3999  FAX 619 546 0364



25402-011-V1A-HARA-00266-001
' General Atomics HARA
RM-1000 EMC Test R ) ‘\ Non-Prop)

Report No. S8569-02

PRODUCT SERVICE

Page D23 of D26
Rev.No 1.0

TUV PRODUCT S‘EHVICE 10040 Mesa Rim Road San Diego, CA 92121-2912 Phone 619 546 3999 FAX 619 546 0364



25402-011-V1A-HARA-00266-001
General Atomics HARA
RN-1000 EMC Test Re on-Prop)

Report No. S8569-02

PRODUCT SERVICE

Appendix C ABBREVIATED EMC FUNCTIONAL TEST

Document 04509005
Rev. - Page 21

Page D24 of D26
Rev.No 1.0

TUV PRODUCT SERVICE 10040 Mesa Rim Road San Diego, CA 92121-2912 Phone 613 546 3999  FAX 619 546 0364



25402-01 1-V1A-HARA-00266-001
General Atomics HARA

RM-1000 EMC Test 1 ongProp)
Report No. $8569-02 .
. PRODUCT SERVICE
Appendix D POST EMC FUNCTIONAL TEST

Document 04509005
Rev. - Page 22

Page D25 of D26

Rev.No 1.0

TUV PRODUCT SERVICE 10040 Mesa Rim Road  San Diego, CA 92121-2912 Phone 619 546 3999  FAX 619 546 0364



25402-011-V1A-HARA-00266-001

General Atomics HARA

RM-1000 EMC Test Report, TVA (Non-Prop)
] |

Report No. 58569-02

BUSINESS
SENSITIVE

PRODUCYT SERVICE

Document 04500005
Rev. - Page 23

Page D26 of D26
Rev.No 1.0

TOV PRODUCT SERVICE 10040 Mesa Rim Road  San Diego, CA 92121-2912 Phone 619 546 39099  FAX 619 546 0364



oggProp)

General Atomics HARA
(1]
PRODUCT SERVICE

25402-011-V1A-HARA-00266-001

RM-1000 EMC Test

<
©
[s2}
(=]
<o)
<
'y
o]
-~
©w
3
w
jo2}
o2
(o2
3]
(=]
<t
n
[
~—
o
Q
c
o
£
o
o
o]
o
~—
o
o
[+
<
&)
o
o
2
(]
c
[
/7]
kel
o
o
@
E
ast
sl
0
(o]
=2
o
<
[=4
o
L ad
w
Q
>
18
w
1)
|
O
2
[m]
Q
@
o
=
S5
-




