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S-76
HIGH INTENSITY RADIATED FIELDS
TEST PLAN

1. INTRODUCTION

1.1 OVERVIEW

The Federal Aviation Administration (FAA), Technical Center, with the
assistance of the Society of Automotive Engineers AE4R (SAE-AE4R)
Committee, has been working to:

° define the current and anticipated future electromagnetic environment
resulting from the proliferation of new and more powerful ground,
airborne, and shipborne emitters;

. establish adequate and effective requirements for aircraft designs
ensuring airworthiness/certification and flight safety issues/concerns
regarding susceptibility to High Intensity Radiated Fields (HIRF) are
addressed; and

© develop recommendations of paths to certification for new and modified
aircraft.

To further support their efforts, the FAA Technical Center has contracted with
SCIENTECH, Inc. (SCIENTECH) to perform HIRF tests on the Sikorsky 76
Helicopter (S-76). The tests are interided to measure the on-board coupled
electromagnetic fields (E-Fields) and induced cable currents as a result of
irradiating the aircraft with low-level electromagnetic energy. Additionally, live
fly-bys of active emitters will be performed to collect on-board E-Field
measurernents. The results of the HIRF tests will be used to determine the
S-76's ability to attenuate external E-Fields and evaluate expected full-threat
(i.e., extrapolation of low-level irradiaticn to full-threat) induced cable currents.
Ultimately, the results from, and methodology used during, the conduct of the
S-76 HIRF Tests will be evaluated, in conjunction with other test methodologies
identified in the SAE-AE4R Committee's Users Manual, to determine the
adequacy and potential need for modification to the current HIRF Test
requirements.

1.2 HIRF CONCERNS

HIRF-related electrical disturbances are of increasing concern as a flight safety
issue because of the substantial growth in the numbers of national and
international high power transmitters, growing flight control and avionics
systems complexity (resulting in potential sensitivity and susceptibility to HIRF),
and the increasing use of composite materials (typically providing less E-Field
attenuation) in modern aircraft design. To ensure continued flight safety, it is
apparent that new aircraft designs must be evaluated for susceptibility to the




effects of HIRF. However, it is also apparent that existing test requirements and
recommended approaches to HIRF testing must be evaluated and potentially
modified to ensure airworthiness/certification flight safety issues and concerns
are addressed in the most cost-effective way possible.

1.3 S-76 HIRF TEST SUMMARY

To assist the FAA in addressing the above concerns, SCIENTECH will conduct
Low-Level Swept Coupling (LLSC) tests on the S-76 by transmitting non-
threatening power levels of radio frequency (RF) energy from antennae
positicned in the near vicinity of the aircraft and oriented to illuminate areas
containing various electronic and potentially susceptible components. In
addition, SCIENTECH will monitor and record on-board E-Field levels during
fly-bys of active emitters at the FAA Technical Center, the Cape Cod,
Massachusetts PAVE PAW, and the Maoscow, Maine, Over the
Horizon-Backscatter (OTH-B) radar site. Results of the S-76 HIRF tests will be
documented and delivered to the FAA in a final report.




2. PURPOSE
2.1 OVERVIEW

This Test Plan describes the specific tests SCIENTECH will perform on the S-
76. Specifically, this document will provide and define the overall Test scope,
description, definition, methodology, system, deliverables (Appendix A), and
schedule (Appendix B).

2.2 TEST SCOPE

The scope of the SCIENTECH S-76 HIRF test effort described in this Test Plan
includes the following elements.

. Test Preparation: Design, develop, acquire, and integrate the S-76 HIRF
Test System.

. Package and transport the S-76 HIRF Test System from ldaho Falls, ID,
to the Atlantic City FAA Technical Center and, upon completion of the
HIRF test, package and redeploy the Test System to ldaho Falls.

. Conduct LLSC cable current measurements from 10 kHz to 1 GHz on five
S-76 electronic components.

o Conduct E-Field measurements from 10 kHz to 18 GHz in five receive
areas of the S-76.

° Conduct site calibration (SCAL) E-Field tests from 10 kHz to 18 GHz.

e Conduct on-board E-Field measurements and oversee video taping of
cockpit electronic instruments while performing a fly-by of the FAA's
conical antenna transmitting at to-be-determined E-Field levels.

. Conduct on-board E-Field measurements and oversee video taping of
cockpit electronic instruments while performing a fly-by of the the Cape
Cod, Massachusetts PAVE PAW and Moscow, Maine, OTH-B radar site
transmitting at to-be-determined E-Field levels.

. Prepare and deliver a final report on the S-76 HIRF test.
2.3 TEST DESCRIPTIONS

In general, the S-76 HIRF ground tests will be performed by transmitting low
levels of electromagnetic energy over the range of 10 kHz to 18 GHz while
measuring the resulting on-board E-Field and induced cable current levels
(cable current levels will be measurad up to 1 GHz). Both cable current
measurements will be made in various areas of the S-76 while irradiating from
multiple locations. The specific receive (R) and transmit (T) locations are
identified in Figure 1. Table 1 defines the various transmit and receive location




combinations from which tests will be performed. Additionally, on-board
measurements will be made while actually flying through E-Fields generated by
active ground emitters. The S-76 HIRF tests will be comprised of three major
segments:

. SCAL (Section 2.3.1);
. LLSC cable current and E-Field (Section 2.3.2); and

. Fly-by (Section 2.3.3).

e NOSE 11
R { |
FRONT
CARGO CABIN COCKPIT
gl

Figure 1. §-76 HIRF Test Layout

Table 1. Transmit and Receive Location Combinations

T4 T2
R 1 X X
R2 X
R3 X X
R4 X X

2.3.1 SCAL

The SCAL segment of the HIRF ground tests will be performed prior to the
placement of the S-76 in the test area. SCAL will consist of two phases:
background noise and transmitted E-Field measurements. Appendix C
provides specific definition of the SCAL measurements to be performed.




The background noise measurements will be made to determine ambient and
equipmert noise levels in the absence of intentional transmissions from the test
system's emitters. The data obtained from these tests will ultimately be used
during the data analysis/reduction portion of the test report development {o
calculate actual measured field strength levels. Essentially, the background
and equipment noise levels will be subtracted from the measured levels
providing actual E-Field and cable currant levels. As indicated in Figure 2 the
background noise measurements will be made in |locations corresponding to
two of the aircraft areas in which E-Field and cable current sensors will be
positioned for the LLSC tests. While the actual E-Field and cable current
measurements will be performed in four receive areas throughout the aircraft,
SCAL measurements will be made only at one receive location. The reduced
number of SCAL receive locations is possible due to the close proximity of the
receive locations and consideration of the E-Field levels are a function of 1/R
where R is the distance between the transmit and receive locations.

The SCAL E-Field measurements will be made to determine the incident E-
Field intensities at locations corresponding to the aircraft's skin in close
proximity to the receive locations. Figure 3 identifies the various transmit and
receive locations from which the SCAL E-Field measurements will be
performed.

The effected radiated power (ERP) from each transmit antenna is dependent on
the frequency, input power, and efficiency of the antenna. Table 2 identifies the
ERP gain of each antenna to be used. The resulting E-Field levels at the aircraft
will range from 1-3 Volits/meter (V/m) depending on the frequency.

A
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Figure 2. SCAL Background Noise Measurements
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Figure 3. SCAL E-Field Measurements
Transmit and Receive Locations
Table 2. Antennae Effective Radiated Powers
Cable
Pi Amp | Loss Ave.

Band Amp | Gain | (25ft) | Pl Ant| Num. ERP r E
No Freq. - Band |(dBm)| (dB) | (dB) (W) Gain (W) (m) | (V/m)
1 10kHz-500kHz 1 0.01:1.50.00 0.011100.00 | 5.00E-08 | 5.00E-061 0.011 1.00
2 500kHz-2MHz 0.09 | 50.00] 0.09]100.00 | 2.50E-05 | 2.50E-03] 0.27] 1.00
3 2MHz-12MHz 0.22 150.00] 0.22}100.00 |1.00E-03 | 1.00E-01] 1.73] 1.00
4 12MHz-100MHz | -6.50 | 55.00{ 0.65| 61.00 0.67 40.80 |35 1.00
5 100MHz-300MHz | -4.03 | 50.00f 1.10} 30.70 1.33 20.80 |35 1.00
6 300MHz-400MHz | 1.08 | 50.00f 1.30] 95.00 0.43 20.80 |35 1.00
7 400MHz-450MHz | 1.40 | 50.00| 1.40]100.00 0.30 30.00 |30 1.00
8 450MHz-500MHz | 7.24 | 33.50] 1.50| 8.40 4.86 40.80 |35 1.00
) 500MHz-1GHz 8.52 | 33.50| 2.20f 9.60 4.25 40.80 |35 1.00
10 1GHz-2GHz 8.84 | 35.00 3.20] 11.60 3.50 40.80 |35 1.00
11 2GHz-4GHz 9.04 | 35.00| 4.70| 8.60 4.75 40.80 |35 1.00
12 4GHz-8GHz 10.36 | 35.00] 7.10| .70 6.09 40.80 |35 1.00
13 8GHz-10GHz 15.35 | 35.00f 11.60f 7.50 5.45 40.80 |35 1.00
14 10GHz-12GHz | 15.35 | 35.00| 11.60| 7.50 5.45 40.80 |35 1.00
15 12GHz-14GHz | 15.35 | 35.00f 11.60] 7.50 5.45 4080 |35 1.00
16 14GHz-16GHz | 15.35 | 35.00f 11.60] 7.50 5.45 40.80 |35 1.00
17 16GHz-18GHz | 15.35 | 35.00| 11.60] 7.50 5.45 40.80 |35 1.00




2.3.2 LLSC Cable Current and E-Field

The LLSC cable current and E-Field segment of the HIRF ground tests will be
performed with the S-76 in the test area. Measurements will be made with all
aircraft power removed to provide a comparison between the on-board E-Field
levels with and without power to the aircraft systems. The following describes
specific cletails of the LLSC cable current and E-Field measurements. In all
cases, the S-76 irradiation will be performed at low levels (1-3 V/m) ensuring no
equipment damage.

The LLSC cable current measurements will be performed by attaching current
monitor probes to the various equipment cable bundles as indicated in Figure 4.
During the aircraft irradiation, the induced current level will be monitored on
spectrum analyzers and transferred to a computer for follow-on analysis. The
LLSC cable current measurements wil be made over the range of 10 kHz to
1 GHz frecm transmit and receive locations as indicated in Figure 5. The LLSC
cable current and E-Field measurement will be made in parallel over the range
of 10 kHz to 1 GHz. Appendix C identifies the specific parameters associated
with the LLSC tests.

Cable Bundle
Equipment
Under Test
Cornnector - Current Monitor
Probe ‘ SPECTRUM ANALYZER
O O
O
o O

Figure 4. Current Monitor Probe Configuration
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Figure 5. LLSC Cable Current Transmit and
Receive Locations

The LLSC E-Field measurements will be performed over the range of 10 kHz to
18 GHz by placing sensors in areas of the aircraft as indicated in Figure 8.
During irradiation of the aircraft, on-board E-Field levels will be monitored on
spectrum analyzers and the results relayed to a computer for follow-on analysis.
Figure 7 identifies the specific transmit and receive locations to be used during
the LLSC E-Field measurements.

Monopole Antenna

SPECTRUM ANALYZER

000
coo Y

Switch

= 000

ICOM
AH-7000

Antenna

N/ Log Periodic Antenna-2

Figure 6. E-Field Equipment Configuration
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Figure 7. LLSC E-Field Test Transmit and
Receive Locations

During both cable current and E-Field measurements, the receive equipment
will be located in the cabin area of the S-76 with current monitor probes and E-
Field sensors in the appropriate areas connected to the receive equipment via
low-loss coaxial cables.

2.3.3 Fly-By Tests

The fly-by portion of the §-76 HIRF Test will be comprised of three segments.
The first fly-by will be conducted at the FAA Technical Center, Atlantic City, NJ.
The second segment will be performed in Moscow, Maine, at an OTH-B Radar
Site. The third segment will be performed on the PAVE PAWS radar site at Otis
Air Force Station, Massachusetts. In each of these segments, ambient field
levels will be measured prior to exposing the S-76 to the emitters. As with
SCAL background noise measurements, ambient levels will be used to correct
the E-Field data to provide a more accurate description of the E-Field levels
attributable to the emitters.

2.3.3.1 FAA Technical Center Fiy-By The fly-by at the FAA
Technical Center will include an HF transmitter in close proximity to the LLSC
test site. The transmitter produces an effective radiated power of 1000 Watts
(W). Additionally, a fly-over of the airport area will be performed to evaluate the
HIRF effect of local Air Surveillance Radars (ASRs). In particular, the ASR-7 at
the east end of the runway will be evaluated.

Appendix D presents the site descripticn and operational characteristics of the
FAA transmitter sites.




2.3.3.2 OTH-B Fly-By. The Maoscow, Maine, OTH-B Transmitter
Sites are depicted in Figure 8. The site description and operational
characteristics are presented in Appendix E. Data received by the three
transmitters are phased for complete Air Force mission azimuth coverage. The
True Bearings shown are the boresight azimuth angles for the main beams of
the antennae.

For the S-76 HIRF fly-by test, radar site selection will be coordinated between
the FAA and the OTH-B Site Commander. Referring to the local area map in
Appendix E, note the "chopper pad” at the rear (west) of the Sector 1 radar
facility. Direction of fly-by operations is anticipated to be from that facility and
pad toward Sector 1.

To ensure personnel and equipment safety during the OTH-B fly-by tests,
expected altitudes and ranges from the Sector 3 transmitter have been
calculated. During the fly-by, the on-board E-Field levels will be continuously
monitored.

Given: ERP = 100 x 106 W

Evim = 100 V/m
Z = 377 Q
Using: Ev/m = (Pp2)172
Then: Pp = (Eym)2/ Z =26.52 W/m2
Using: Pp = ERP/ (4nR2?)
Then: R2 = ERP / (4nPp)
Therefore: R = [ERP/ (4nPp)]172
Then: R = [100 x 108 W/ (4n26.52 W/m2)]1/2
R . (100 x 106 W / 333.26)172
R = 547.78 m
~ 548 m

10
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True Bearing 48.2 deg
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Sector 3 45 deg 08' 26.46"N
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True Bearing 161.8 deg

45 deg 08' N l

i
(9
cL
&
“
<.




Referring to Appendix E, the altitude for maximum field intensity at 22.25 to
28.00 MHz is equal to 0.176R.

547.78 mx 0.176

Therefore: Altitude (A)
96.41 m

= 96 m

Knowing the radius (R) and A, the distance (D) from the OTH-B transmitter can
be calculated as follows.

. RZ = A§+ D
A D* =R 2-A 2 1/2
D :(R A )
D
Therefore: D = (547.782 - 96.412)12
= 539.23 m
= 539 m

As a result of the above calculations, it is expected that the external E-Field
levels incident on the S-76 will equal 100 V/m at an altitude of approximately
896 m and range of 539 m.

Using the above methodology, the distance at which Ey/m is expected to be
from 10 - 100 V/m in 10 V/m increments as presented in Table 3.

12 ' -



Table 3. OTH-B E-Field Levels Analysis

POWER RADIUS FROM

DESIRED DENSITY TRANSMITTER ALTITUDE | RANGE
(V/m) ERP (W/m?) (m) (m) (m)
100 1.00E+08 26.53 548 36 539
90 1.00E+08 21.49 609 107 599
80 1.00E+08 16.98 685 121 674
70 1.00E+08 13.00 783 138 770
60 1.00E+08 9.55 913 161 899
50 1.00E+08 6.63 1096 183 1079
40 1.00E+08 4.24 1370 241 1348
30 1.00E+08 2.39 1826 321 1798
20 1.00E+08 1.06 2739 482 2697
10 1.00E+08 0.27 5479 964 5393

2.3.3.3 Pave Paws Fly-By. The Otis Air Force Station,

Massachusetts, PAVE PAWS radar trarismitter site is shown on the Cape Cod
local area map as 3 miles north of Otis Air Force Station. Site description and
operational characteristics are presented in Appendix F. The radar sweeps out
a volume of space varying from 2200 to 5400 ft high over an azimuth spread of
240°. The power density at a slant rang2 of one nautical mile is 100 W/m2. The
antenna boresight is about 100° True Bearing.

As with the OTH-B radar site, the distance from the PAVE PAWS radar
corresponding to a 100 V/m E-Field level is calculated (reference information
provided in Figure 9 at the end of this subsection) as follows.

Given:

Calcuiate ERP:

A
D

Pp

ERP

i

H

1]

it

i

217 m

1686 m

100 W/m?2

4PprD?2

16862 x 100 x4 x =«

3572 x 106 W

13 -




If Ev/m must 100 V/m

EvimYPpZrs Zrg = 37782
Evim? _ 1002 2
PrsmmdM . AWM L 26 5D W/m
P Zes 377
PD = EV/m2 D _E_B.E..Flz

D {WY’Z - 3273.89 m
ATt (26.52)

= 3274 m

Applying the above approach, the appropriated distances from the PAVE PAWS
emitter are provided from 10 to 100 V/m in 10 V/m increments in Table 4.

The S-76 HIRF fly-by test flights will be coordinated by the FAA with the PAVE
PAWS Director of Operations. Referring to the local area map (Appendix F),
note the runways at Otis Air Force Station. Fly-by operations are anticipated to
be co-directed from the Otis tower and PAVE PAWS Operations.

The PAVE PAWS radar is sited at the top of a hill approximately 100 ft above

the surrounding coastland. This factor should facilitate safe air approaches
toward the transmitter site.

Table 4. PAVE PAWS E-Field Levels Analysis

POWER RADIUS FROM
DESIRED E DENSITY TRANSMITTER
{(V/my) ERP (Wmn2) {rm)

100 3.57E+09 26.525198%4 3274
90 3.57E+089 21.48541114 3638
80 3.57E+08 16.97612732 4093
70 3.57E+09 12.98734748 4678
60 3.57E+09 9.549071618 5457
50 3.57E+09 6.631299735 6549
40 3.57E+09 4.24403183 8186
30 3.57E+09 2.387267905 10915
20 3.57E+09 1.061007958 16372
10 3.57E+09 0.26525198¢9 32744
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3. S-76 HIRF TEST EQUIPMENT DESCRIPTION

The S-76 HIRF test will be performed by transmitting low levels of RF
electromagnetic energies, over the frequency range of 10 kHz tc 18 GHz, with
antenna radiation directed toward the S-76. Transmission, reception, and
measurements will be accomplished using the system test equipment. The
HST format and equipment are described in Figures 10 through 14 and
Tables 5 and 6.
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Table 5. Frequency Band Settings

Band TX Ant Freq. Amp Freq. | Span/ Ceanter
Na. Freq. Band TX:Ant. Type Range Range Div RX Ant. Fregqg.
1 10kHz-500kHz -} Bazooka Dipale 10kHz-60MHz 1. 250kHz-150MHz | - 4SkHz Monopole 255kHz
2 B500kHz-2MHz | Bazooka Dipole 10kHz-60MHz | 250kHz-150MHz | 150kHz Monopole 1.25MHz
3 2MHz-12MHZ | Bazooka Dipole | = 10kHz-60MHz. { 250kHz-150MHz | 1MHz Monopole TMHz
4 12MHz-50MHz | Bazooka Dipole 10kHz-60MHz - | 250kHz-150MHz | 8:8MHz Monopole 31MHz
5 50MHz-300MHz Biconical 20MH2-330MHz | ‘1.5MHz-400MHz | 20MHz AH 7000 175MHz
6 300MHz-400MHz Biconical 20MHz-330MHz /| 1.5MHz-400MHz{ 30MHz { Lg. Log:Periodic | 350MHz
7 400MHZ-450MHz Biconical 20MHz-330MHz | 1.5MHz-400MHz | 5MHz | Lg. Log Periodic |- 425MHz
8 450MHz-500MHz | Lg. Log Periodic | 200MHz-1.8GHz | 500MHz-1GHz 5MHz | Lg. Log Periocdic | 475MHz
9 500MHz-1GHz | Lg. Log Periodic’} 200MHz-1.8GHz |  500MHz-1GHz j S50MHz | Lg. Log Periodic | 750MHz
10 1GHz-1.8GHz | Sm. Log Periodic] - 1GHz-12GHzZ 1GHz-2GHz 100MHz | Sm. Log Periodic | 1.4GHz
11 1.8GHz-4GHz ' | Sm. Log Periodic | - 1GHz-12GHz 2GHZ-4GHz 200MHz | Sm. Log Periodic| 2.9GHz
12 4GHz-6GHz Sm. LogPeriodic|  1GHz-12GHz 4GHz-8GHz 400MHz | Sm. Log Periodic | - 5GHz
13 6GHz-8GHz | om. Log Periodic| 1GHz-12GHz 8GHz-18GHz | 1GHz | Sm. Log Perodic|  7GHz
14 8GHz-18GHz | Sm. Log Periodic |~ 1GHz-12GHz 8GHz-18GHz 1GHz | Sm. Log Periodic| 13GHz

Table 6. List of Equipment

Transmit and Control Node:

Antenna (4 ea):

Power Amplifier (8 ea):

SAS-200/551 (10 kHz - 50 MHz, Bazooka Dipole)

SAS-200/554(20 - 330 MHz, biconical)

SAS-200/512F (220 MHz - 1.8 GHz, folded log-periodic)
SAS-200/511 (1.0 - 18 GHz, log-periodic, w/spec variance)

#1, ENI - 2100L (10 kHz - 12 MHz, 100 W)
#2, ENI - 3100LA (250 kHz - 150 MHz, 100 W)

#3, ENI - 550L (1.5 - 400 MHz, 100 W)

#4, EATON - 5100 (500 MHz - 1 GHz, 45 W)

#5, HUGHES - 8000H (1 - 2 GHz, 20 W)
#6, HUGHES - 8000H (2 - 4 GHz, 20 W)
47, HUGHES - 8000H (4 - 8 GHz, 20 W)
#8, HUGHES - 8000H (8-18 GHz, 20W)

Spectrum Analyzer (1 ea): TEKTRONIX 2710-2, w/Tracking Generator

Switch Control Unit (1 ea): HEWLETT-PACKARD 3488A, 3 cards-6 sw ea

Fiber Optic Buss Extender (1 ea): NATIONAL INSTRUMENTS, GPIB-110.

Computer (1 ea): MACINTOSH Set: MAC 2CX, E-Machines
Monitor; EHMAN 45 MB External
Hard drive; APPLE Laser Writer 2NT.




Table 6.  Continued

Transmit. and Control Node continued

MTCB (1 ea): SCIENTECH Mobile Transmitter/Control Building,
Shielded Enclosure for Transmit and
Control Nodes, truck transportable

Receive Node:

Current Monitor Probe (2 ea):  AH Systems BCP-200/511 (0.1 - 100 MHz)
AH Systems BCP-200/512 (100 - 1000 MHz)

Antenna (4 ea): SAS- 200/550-1 (10 kHz - 60 MHz), active monopole

SAS- 200/510 (300 MHz - 1.8 GHz), log-periodic

SAS- 100/511 (1.0 - 18 GHz, w/spec variance and MITEQ

Preamp w/20 db gain

ICOM AH-7000 - Wideband , disconed (25-1300 MHz).
Spectrum Analyzer (2 ea) TEKTRONIX 494AP, (26 GHz range)
Fiber Opﬁc Buss Extender (1 ea) NATIONAL INSTRUMENTS - GPIB-110
Switch Control Unit (1 ea): HEWLETT-PACKARD 3488A, 2 cards-6 sw ea
AC Power Inverter (1 ea): MINUTEMAN - MM 1600 SS/1

Battery (4 ea): ADS 48 V Gel-Cel type, 100 amp (4 12V in series)




4. TEST METHODOLOGY

4.1 FAA TECHNICAL CENTER, ATLANTIC CITY INTERNATIONAL
AIRPORT, NJ, TEST AREA DESCRIPTION

An airport diagram indicating the radar locations and other pertinent features is
located in Appendix D.

4.2 TEST DESCRIPTIONS

The following subsections briefly describe the four types of tests to be
performed.

4.2.1 E-Field Measurements

The E-Field will be measured inside the S-76 from various transmit locations.
The frequency range for this measurement is from 10 kHz to 18 GHz. The E-
Field originates from the Mobile Transmitter/Control Building (MTCB) where the
transmit antennae broadcast the frequency band of concern. The 5-76 will be
positioned so that it will be irradiated from three different sides. There will be
four different antennae inside the aircraft which will be receiving the various
signals from the MTCB. The E-Field will be 1-3 V/m incident upon the outside of
the S-76. To get this E-field level, the distance to the S-76 and the power output
of the amplifiers will be adjusted. The E-Field induced inside will be a result of
the natural apertures and attenuation of the aircraft. The induced signal will be
sent to the analyzer and to the Control Node where a readout will be seen.

4.2.2 SCAL Tests

SCAL will be performed prior to positioning the S-76 in the test area. The
purpose of the tests is to evaluate ambient E-Field conditions and to calibrate to
ensure required incident field strengths exist when the aircraft is positioned for
on-board tests. SCAL tests will be performed by radiating the S-76 over the
frequency range of 10 kHz to 18 GHz to ensure approximately 1-3 V/m E-Fieid
levels are applied during LLSC and E-Field tests. A second segment of SCAL
tests will be performed at the conclusion of the LLSC and E-Field tests to
provide verification of the first SCAL and the calibration of the test system
equipment operation. .

4.2.3 LLSC Tests

LLSC tests will be performed to determine current levels induced in cable
bundles associated with on-board systems. The on-bocard systems will be
specified by the FAA Contracting Officer's Technical Representative (COTR).
Systems specified to date are: wires to full authority digital electronic control
(FADEC) area, wires to electronic flight instrument system (EFIS), and wires to
Standby Altitude Indicator. Cable current tests will be performed by irradiating
the S-76 with electromagnetic energy at levels identical to those specified
during SCAL over the frequency range of 10 kHz to 1 GHz.
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4.2.4 Fly-By Tests

The §-7€ will perform three fly-by tests near FAA and military radar units. These

tests are to simulate real world situztions for actual E-Field measurements

incident upon the 5-76 cabin. These will be measured using the on-board

~antennae and the spectrum analyzers. induced current levels will be measured -
using the current probes on cable biundles to be determined. Two video

cameras will be used to record the results. One will be viewing receiving

analyzers and the other the cockpit controls and indicators. The resultant E-

Fields and cable currents will be viewed as well as recorded to the disk of the

on-board computer. The process of gethering data is exactly the same for both

E-Field measurements and the LLSC test.

4.3 DATA PROCESSING

The raw data taken from E-Field measurements and cable current
measurements are stored onto an Ehman 45 MB removable hard disk. The
data are then processed taking the zntennae factors, current probe factors,
cable and switch loss. The data are corrected using software written for this
application. This corrected data are also stored to the disk and will be a part of
the final report. From the data collected, the attenuation factor as a function of
frequency will be determined for the aircraft.

4.4 TEST ARTICLE ANALYSIS

Table 7 will be correlated with the S$-76 positions for installed avionics
equipment. Dimensions used for these calculations were obtained from the
S-76 Maintenance Manual, SA 4047-7¢-2, Chapter 6 (Appendix G).

4.4.1 Test Article

The Test Article is an FAA Sikorsky-76 helicopter, with installed avionics flight
control instrumentation as well as mechanical controls.

4.4.2 Test Article Resonance Analysis

Table 7. Anticipated Aircraft Resonances

POLARIZATION FULL 172 174
DM, { WAVELENGTH | WAVELENGTH | WAVELENGTH
5-76 CRAFT LOCATION Vert. Hori. {rm) FREQ. (MHZz) FREQ. (MHz) FREQ. (MHz)
Total Craft Langth X 13.00 23.10 11.55 5.76
Total Craft Width X 2413 140.70 70.35 ©35.18
Total Craft Height X 3.60 83.30 41.65 20.83
Nosecone Width (Comip. Mtl.) X 1.82 197.23 98.62 49.31
Nosecone Height (Comp. Mtl.) X 0.89 336.85 168.43 84.21




Table 7. Continued

POLARIZATION FULL 1/2 : 174
DIM. | WAVELENGTH | WAVELENGTH | WAVELENGTH
S-76 CRAFT LOCATION Vert. Hori. {rm) FREQ. (MHz) FREQ. (MHz) FREQ. (MHz)
Cabin Length X 2.41 12440 62.20 31.10
Cabin Height X ' 137 218.83 109.42 54.71
Cabin Width X 1:93 155.33 7787 38.83
Cabin and Pilot Door Height X 1.32 22711 113.14 56.78
Cabin and Pilot Door Width X .95 315.57 157.79 78.89
Rear Cabin Height X 1.04 288.26 14413 72.07
Baggage Door Height X 0.74 405.12 202.58 101.28
Baggage Door Length X 0.91 329.44 164.72 82.36
Baggage Door Width X 1.63 183.92 91.96 45.98
Small Window Height X 0.60 499.65 249.83 124.91
Small Window Width X 0.30 999.31 499.65 249.83
Pilot Door Window Height X 0.53 565.65 282.82 14141
Pilot Door Window Width X 0.45 €66.21 333.10 166.55
Cabin Door Window Height X 0.53 565.65 282.82 14141
Cabin Door Window Width X | 045 666.21 333.10 166.55
Turbine intake Aperture Ht X 0.30 999.31 49965 249.83
Turbine Intake Aperture Wdt X 0.10 2997.92 1498.96 749.48
Turbine Exhaust Aperture Ht X 0.10 2997.92 1498.98 748.48
Turbine Exhaust Aperture Wdt X 1.40 214.14 107.07 53.53
Average Fuselage Height X 1.30 230.61 115.30 57.65
Average Fuselfage Width X 1.00 299.79 149.90 74.95

4.5 DATA ACQUISITION AND PROCESSING SYSTEM

4.5.1 QOverview

The Electronic Data Acquisition and Processing System (EDAPS) subset of the
test system is an integration of the hardware and software used to generate,
measure, and maintain computer memory of external and internal E-Fields. The
EDAPS immediately prints the resulting waveforms and archives the acguired
data to a removable disk for post-test storage and retrieval. The EDAPS
acquisition process, algorithm used, and data processing and storage formats
are discussed in Sections 4.3.2 and 4.3.3.

4.5.2 Algorithms

Test signal received and measured data are acquired from two Tektronix
494 AP spectrum analyzers (494s). The 494s provide a digitized form of the
received analog waveforms, in dBm (dB referenced to 1 mW). The data are
transferred from the 494s via an |IEEE-488 General Purpose Interface Buss
(GPIB).




4.5.3 Data Acquisition Presentation

Once the data are received, the EDAPS Central Processor (EDAPSCP)
~ presents both E-Field and cable current data in the following form (Figure 15):

1. Background noise in dBuV.
2. Signal to noise ratio (SNR) in dBuV.

3. Aircraft attenuation (E-Field only) in dBuV.




82

"S1 24nbig

Aejdsig welsAs uojusinboy eleq

{
DAUAL ACQUL (EST S
Trwmday, Mares: +4; 1801 1024 AM

Page 3 ,\k
88
Froni - Pansl .
RECEIVE NODE SPECTRUH ANALYZER DATA (COUGON SETOP PARAMETERY
T rrec) - PPasnmy iiwg
sz cen g [BACKEADUND HOISE. CONTROL PANEL)
- LMOER TEAAT ]mnmummsigﬂ
— O
ALE CLonB i1 o0 S LBV K ET) [CURRENT AHD E-FIELD CONTROL PAHEL)
{reccaopatd
o O
{IiE” ARD DATE DISFLAY PANEL
oAT) START Tt
~
Ba '§ RIS

iSYQ‘ TM?

{BAND DEFINITIONS

BAND . AANGE CTAFREDQ  SPANDIV
1§ L 10 WHS SO KWW L BSGKVE | aBuWe

3. B0U s - 3 MHE 82 MHg 180 MisE

3 M- 2 M LR T § M

4 12 Mz - 400 MHE | 86 8T B 8ARE

6 00 M1ty - 300 MKz - 200 parts: 20 Mif3

5 300 Wil - 400 MR 355 Mk 38 babis

7. 400 Bl - 450 MstdE 426 bz 8 b
5450 Mk - BOD WS 476 M EBNE

B SO0 MME T 18R TEU ML DM
$0.VOHEL . 2GHE 46 Olle. 900 Mg
8. 3ok Qe 3GHE: - 200 Mig
12 40 G0N T 8 ANy 400 Bk
130730 A0 0Ms. .y OIg 200 Mils
b Oi 13 0ME Oy 200 Mik
48 R OM 4 0ug  $2 0N - 300 M
18Rl 18 OHg' 16 Of1z " 200 Mig
SIPMRLICT IR IS SRl S L

MEASUREMENT TYPE CONTHOL]




APPENDIX A
LIST OF DELIVERABLES




APPENDIX A
LIST OF DELIVERABLES

S-76 HIRF TEST PLAN

S-76 HIRF TEST CONDUCTANCE
PRESENTATION TO SAE-AE4R
S-76 HIRF TEST REPORT




APPENDIX B
S-76 HIRF TEST SCHEDULE




z-8

3127 33

Deploy to NJ
4/1 4/3
Site Calibration AA
4/4
Low-Level Swept Coupling Tests A

Fly-By Tests {Phase 1)

Test Report (Phase 2)

Fly-By Tests (Phase 2)

4/16

A

4/16 4422

A..___.__A
4/23 5/20
A A

. 68/20

JINAIHOS LS31l dHIH 9.-S




APPENDIX C
TEST DEFINITION MATRICES




378 SCAL TESY DEFE

2-0

a € [ € i 3 K
JE8T IDENTIRCATION O, | 11 LOCATION | ¥ LOCAION | BAND | FREGUENCY RANOE | TXANIENNA | AX ANTENNA | PROBELOC. | ANTENNA POLARIZATION TYPE OF V837
|SITE CALIBAATION

BACKOROUND HOISE .
BHIGTVABNRY A 3 & 30WHIZ-500MHe WA AS200550 VERTIGAL SITE CALIBRATION BACKGROUND NOISE
BHISIVBANA A A B 500kt 2Hz A §A5-200/550 VERTICAL SITE CALIBHATION BACKGROUND NOISE
BNI0IVCENR A ; C 2MHz-10MH A SAS 200550 VERTICAL SIVE CALIBRATION BACKGROUND NOIS
BH1O1VDBNA WA i TOMF-20MHz A SAS VERTICAL SITE CAUBRATION BACKGROUND NOIS
BHIOIVEBNA WA : 20Lhz-30MHz A SAS VEATICAL SITE CAUBRATION BACKGROUND NOISE
BH1O1VEBNA WA : 30MHz-100MH: A §AS VERTICAL SITE CALIBAATION BACKGROUND NOIS
ENIDIVGENAY 1A A 3 100kHz-200MHz A ACD-10R VERTICAL SITE CALIBRATION BACKGROUND NOIS
BNTOIVHBNRY WA i H 200MHe-400MHz A ACD-10R : VERTICAL SITE CAUIBRATION BACKGHOUND NOIS
BN10IVIBNAI A il 400MH-1GHz A ACD10R VERTICAL SITE CALIBRATION BACKGROUND NOIS
BNI0IVIBNA NIk A 16H-2GHz A TECOM VERICAL SITE CALIBRATION BACKGROUND NOISE
BNIDIVKENR A A 2GHz-4GHz A TECOM BN VERTICAL SITE CAUBRATION BACKGROUND NOISE
EBNI0IVIBNA WA [ 3 4GH i 8GH: A JECOM VERTICAL SITE CALIBRATION BACKGHOUND NOISE
BHi01VMBNAL 1A R 1] GHz-0G 1z A TECOM VERTICAL SITE CALIBRATION BACKGROUND HOIS
BN101VNBNA WA : ] aGHe-10GH: A TECOM VERTIOAL SITE CALIBRATION BACKGROUND 1HOIS
BH101VOBNR A ; ) 10GHz:18GH: A TECOM VEATICAL SITE CALIBFA TION BACKGROLIND NOIS
BHI01VABNAS WA : A 10 WHZ 500k A 8AS-200/550 VERTICAL SITE CALIBRATION BACKGROUND NOIS
BNI01VBBNA: WA A3 8 500kHHs 2Ntz NA SA VERTICAL SITE CALIBRATION BACKGROUND HOIS
BN10{VCBNRAS WA i e 2N TOMH A SAS 2001550 VERTICAL SITE CALIBRATION BACKGROUND NOIS
BN101YDANF WA it 3 108z -208fTz A 8A5:200/550 VERTICAL SIVE CAUBAATION BACKGHOUND HOIS
Bh101VEBNAY 1A i E 208he 30MHE A 8A5.200/550 VERTICAL SITE CALIBRATION BACKGROUND HOIS
BHIGIVEBRAY A ik F S0MH2- 1001, A SAS200/550 : VERTICAL SI7E CALIBRATION BACKGROUND HOIS
BHIGVGBNAS A i G 100MHz-200MH: A ACD-10R VERTICAL SITE CALIBIATION BACKGROUND NOISE
SHIGVHBNRY A £ 1 200HiH - 400MT A ACDAtA VERTICAL SITECALIBRA ACKGROUND NOISE
BNIOIVIBNAS A ] 1 400tz 1GHz A ACD10R VERTICAL SITE CALIBRATION BACKGHOUND NOIS
BNI0JVIBNAT A X GHe 2GHe A TECOM : VERTIGAL SITE CALIBRATION BACKGROUND NOIS
BHIGIVKBNAY A R: Gl 4GHL A TECOM VERTICAL SITE CALIBRATION BACKGROUND NOIS
BHIOIVIBNRY A i T GHz 6GHE A TECOM VERTICAL SITE CALIBRATION BACKGHOUND NOIS
BNi01VMBNA: A i M 5GHI-8GHz A TECOM VERTICAL SITE CALIBRATION BACKGROUND NOIS
BN{OIVNANR) A A ] BGH10GHz A TECOM VERTICAL SITE CALIBRATION BACKGROUND NOIS
BNIB1VOBNA] A R 0 10GHs 18GHE WA TECOM VERTICAL SITE CALIBRATION BACKGROUND NOISE

SITE GALIBRATION ~
EFELD

SCIG2VATIAL i i A 10 WHZ 500kt PEA-T0 A5 2005550 VERTICAL SITE CALBRATION E-FIELD
BCI02VT IR il ] 00K a-2hitiz PEA- AS 2001550 ; VERTICAL SITE CALIBRATION E FIELD
BCioaveTy At C 2MEIZ-T0M1 PEA-0 A VERTICAL SIiE CALIBRATION EFIELD
SC102VDTR i 10MiFlz-20MHy PEA AS 2001550 VERTICAL SIE CAUBAATION E-FIELD
SCI02VETIR 20ha-30MHz . PEA-30 AS VERTICAL SITE CALIARATION E-FIELD
SC102VFTIF 0HHz-100MH SAS200440 | SAS-200/550 VERTICAL SITE CALIGRATION E-FIELD
SC10VG G TooMitz-200Mi iz SAS:200840 ACOY VERTICAL SITE CALIBRATION EFIELD
SCi02V : H 200MHz 400MHz (PA-30 ACO-10R VERTICAL SITE CALIBRATION EFIELD
SCIOZVITIAY Rt 1 200MHz 1GH: PA-30 ACD-10F VERTICAL SITE CALIBRATION E FIELD
50102Vt 1R 1 i GiHy-2GH: A COM VERTICAL SITE CALIBRATION E FIELD
SC102VK Al 3 2GHz-4GHz HGA COH VERTICAL SITE CALBRATION E FIELD
SCIOAVLTIR 1 At L 4GHz:6GH AGA CoM VERTICAL SITE CALIBRATION E-FIELD
SC102VMTIR W SGHL G A cou VERTCAL SITE CAUBRATIONEFIELD
SC102VNTIR # 8GHI-10GHz AGA COM VERTICAL SITE CALBRATION E-FIELD
8C102VOTHRA : © 10GHz-18GHz RGA-E0 TECOM , VERTICAL SITE CAUBRATION E-FIELD
SCI0zHATIAY : 10 kHZ-500kHz PEA-30 §45-200/550 ORIZONTAL SITE CALIBAATION EFIELD
SC102HBTIR ; SoohHz-2MHz PEA-30 §A5-200550 HORIZONTAL SITE CAUBRATION E-FIELD
SC102HCTIRA 2MHz-10MHs PEA-30 8AS-200/550 HORIZONTAL SITE CALIBRATION E FIEL
SCi02H0TIR i ToRHz-20MHz PEA S0 A$:200/550 RIZONIAL SITE CALIBRAATION E-FIEL
SC102HETIA ; 20Mhz-30MHz PEA'SD AS-200/550 ORIZONTAL SITE CALIBAATION E-FIELD
SC102HETIR 1 : 308Hz-100MH SA8 200510 AS 200550 HORIZONT AL SITE CALIBRATION E-FIELD
C102HGTIRY 1 3l 5 100MHz 200M SAS-200/540 ACD.10R ORIZONTAL 11E CAUBPATION EFIELD
C1oZMT 1A 1 A H 200M}He-400M LPA-30 ACD-ioA OTIZONTAL ITE CAUBAATION E FiELD
SC102HIT1AL 1 f i 100MHZ-1GHz LPA-30 ACD-10R IORIZONTAL \TE CALIBRATION E-FIELD
C10aUT IR i : ] 16H2-2GHz AGA60 JECOM ORIZONTAL SITE CALIBRATION E FIELD
SC102HKT 1AL 1 1 1 2GHz 4GHz HGA 80 ECO TORIZONTAL SITE CALIBNATION EFIELD
SCIOZHET 1R i it L 4GHz 66t HGA-60 JECON TONIZONT AL 11E CALIBRATION EFIELD
Cio20ii 1R i it 7] sGlz 801 RGA 0 ECOI 1ORIZONTAL SHECAIIBRATIONE FIEID
C1o2hNT 1A i Al N 8GHz 10GH: AGA60 ECon HORIZONT AL SITE CALIBRATION E FIELD




8-78 SCAL TESY DEFR}

£-0

A ] ] ¥
TESTIDENTIFICATION MO, FREQUENCY RANGE | TH ANJENNA | BY ANTENNA | PROBELOC. | ANVENNA POLARIZATION TYPE OF 1637
SCIOHOTIR R 1) 106Gtk 18GHe AGA0 TECOM HORIZONTAL SITE CALBRATION E-FIELD
SCi0IVAT IR A I 10 K12 500K PEA-20 AS 200550 VEATICAL SITE CALIBRATION E-FIELD
SCi03VBTiRe i ) 500kt 20t PEAI0 3AS-200/550 VERTICAL SHE CALBRA IEL
SC103VCTIR2 v C 2WHz- oMtz 830 AS-200/550 VERTICA SITE CAUBDATIONE EiEL D
SCicavbEin i $OMHz-20MHz 420 8A9-200/550 VEHRITICAL SITE CAUBRATION E-FIELD
SCI0IVET IR R 200hz- 300z PEA-30 SAS 2001550 VERTICAL SITE CALIBRATION E-FIELD
SCi0avFTIR2 2 30MHe- 10001 D 8AS-200/540 | - SAS-200/550 VERTICAL SITE CAUBRATION E-FIELD
SCIOGTIR2 ) 3 $00MHe-200MH: SAS 200540 ACDAGH VERIICAL SITE CAUBRATION E FIELD
SCi0IVHTIAZ 2 H 2001Hz -300Mtz 1PA-30 ACD-i0A VERTICAL SITE CALIBRATION E-FIELD
SCI0VITIAZ Az i &00MHz-1GHz LPA-30 ACD-10R VERTICAL SITE CALIBRATION E-FIELD
SC103VITI R 2 J GHz-2GHe AGAB0 JECOM : VERTICAL SITE CALIBRATION E-FIEL
SCI0IVKTIR: ¥ 3 Gliz-4GHz HEAED JECOM VERTICAL SITE CALIBRATION E-FIEL
SCioviiing R L GHz 86y RGAED VECOR VERIICAL SITE CALIBRATION E-FIELD
SCioWNTIR2 R [T . 8GHz8GHz - HGA S0 ECOM VERIGAL SITE CALIBRATION E-FIELD
SC100VNT A2 A2 BGHz-10GH: BGA 50 JECOM VERTICAL SITE CAUBRATIONE-FIELD
SCi0IVOTIRg R 10GHz 18G1R RGAB0 TECOM VERTCAL SITE CALIBRATION E-FIELD
SCI03HATIR2 R 16 5HZ 500k PEAD. SAS-200/550 HORIZONTAL SITE CALIBRATION EFIELD
SC103HBTIAZ B2 S00ktix-2hiHe PEATS SAS-200550 RIZONTAL S11E CALBRATIONE-FIELD
SCiodcTing B2 2hHr: 100z PEA-30 8AS-200/550 HORIZONTAL Si1E CALIBIATION EFIELD
SCioDTIRE ] 10MHz-200Hz PEA SAS 2001550 IORIZONTAL SITE CAUBRATION E-FIELD
SC10IHET IAE 2 20Mh1-30KH: PEAS BAS 2001550 HOMIZONTAL SITE CALIBHATION E-FIELD
SCi0IHFTIR2 2 30MHz-100MHz SAS:200/540 | SAS-200/550 IORIZONTAL SiVE CAUBRATION E-FIELD
SCioMiGI IR Rz ] 1008} 12:200MHz SA5-200/40 ACD- 108 IONITON AL - SHECAUBPATIONEFIELD
SCioRTInE A2 1 200MHz- 4000l 1PA:30 ACD:10R HORIZONTAL SITE CAUIBRATION E-FIELD
SCi1ouuTIR2 e i 400MHz-1GHE LPA-30 ACO-10R IORIZONTAL SITE CAUBAATION E-FIEL
SCIoNLTIN2 2 3 GHz:2GHz - "PGAS0 TECOM IORIZONTAL SIE CAUBHATION EFIEL
Sci03tq IR i) K GHz-4GHz AGA 60 JECOM HORIZONTAL SITE CALBRATION E FIEL
SCIOIHLTIRR A2 . 4GHz 6GHiz HGAE0 1ECoM - ORIZONTAL SHECAUBRATION E.E1E0 1y
SCinataTIng = GG 6GriE HGASH JECOM IORIZONTAL SITE CALIBRATION E-FIEL
SCI0MNTIRE. 2 6GHL 10GHE HGA50 IECOM IORIZONTAL SITE CALUBRATION E-FIEL
SC1OW0OIR [ 106Gz 18GH: FGAE0 TECOM HORIZONTAL SITE CALIBAATION E-FIEL
ECIGEVATZAL i 1O RHE- 500k PEATD SAS-2007550 VEHTICAL SiiE CALIBRATION E-FIEL]
C104VBIIAL Ay 500ktHz-2MHz PEAG SAS 200/550 VERIGAL SITE CAUBRATION E FIEL
15AVCT2H1 Ll ZMHL10MHE PEA IO SAS200/550 VERTICAL SITE CAUBAATION E FIELD.
SC164vD1 281 A 10z 20MHe PEAD SAS200/550 VERTCAL SiiE CAUBRATION EFIEL
SCI04VET 2t 20Miz-30M i PEAT SRS 2001850 VERTGAL SHECAUBARTICN E-FIEL
SC104VETZAE R J0MHz-100MITz $A5-200540 $A3.300/350 VERTICAL SiTE CAUBPATION E-FIEL
BCioavatani i 1G0Miz:200Mi s 5AS 200840 | ACOI0R VERTICAL SITE CALIBRA FIEL
BcioavnInt 7 ZooMHz-300Mi 1PA 30 ACD-10R VERTICAL SITE CAUBHATION E-FIEL
ScioviTaAl Al 400MHz- 16T 1PA30 ACG-i0R VERTICAL SHE CAUBRATION EFIEL
§C104VIzRE i) GHr2GH AGAEE JECOM VERTICAL SITE CALIBRATION E FIEL
103VRIZH 2 Bl GHiz-4GH AGAE0 jECOM VERTICAL SIE CAUBRATION E FiEL
SCioLTaR 72 R Griz-EGik PGA60 YECOW VERATICAL SI{E CAUIBRATIONE-FIELD
SC104VMTZAT 12 A SGHz- 861 RGA-H TECOM VERTICAL SiE CALUBRATION E FIELD
AVNI2RY 2 v BGHI-106H PGAS0 TECOM VERTICAL SITE CALIBRATION E-FIELD
4VOIZAL 72 R v 10GHz1BGHz PGA-80 TECON VERTECAL SITE CALIBRATION E FIELD
q SC104HATIAY R A 10WHZ 5000 PEAD AS RIZONTAL SITE CALIBAATION E'FIELD
1 SC104HBT2R1 il 500kHz 2N PEA-30 AS-200/550 IORIZONTAL SITE CALIBAATION E FIELD
] GE04HCT2RY i1 202 10MH2 PEA-30 AS-200/550 HORIZONTAL SHE CAUBPATION E-FIELD
7 C104HDT2R1 R T0MHz-20MHz PEA-30 A5:200/550 ONTAL SITE CALIBRATION E-FIELD
g{ SC104HEToRT 7 20Mhz-30MH PEA-30 SA5.200/550 AIZONTAL SITE CAUBRATION E-FIELD
[ SCiodHET 20 30MFiz-100MFE SAS-200/50 | SAS.200/550 AL SITE CALBRATION E-FIELD
[} CI04HG Y21 G 100MHz-200Mz SAS 200840 ACD-10H RIZONTAL SITE CALBRATIONEFIELD
1 C103HHT2RY H 200MHz-400MHE IPA-30 ACD-10R HORIZONTAL SITE CAUBRATION E FIELD
2 SC104HIT2AL i 400MHz 1GHz LPA-30 ACD:10R SIZONTAL SITE CALIBRATION E-FIELD
3 C104HIT2R1 Ri f] 1Griz-2GHz A60 COM IORIZONTAL 11E€ CALIBRATION £ FIELD
4 G184 28 1 % 2GHI4GHz HOAR0 COM 1ZONTAL 1TE CAUBRATION E-FIELD
§ SC104HLT2A At L 4GHz 661k AGA 60 COH IORIZONTAL i1E CALIBRATION E-FIELD
104HIMT 2R i i 5GHz 8GHz AGA-60 C RIZONTAL SITE CAUBRATION E-FIELD
CroshiNT2R] Rt N 8GHz-10G1 RGA 50 col {ORIZONTAL SIE CALIBRATION EFIELD
123 C104H0ToRE Rl o 16GHz 18GH: HGA-60 COl HORMIZONTAL SITE CALBRATION E-FIELD
8 SC10eVaTfR 2 P2 A 10 hHZ 500k PEA-30 AS-200/550 VERTICAL SITE CALIBRATION E-FIELD
8 Ci06VBTgH2 2 R2 B S00kHz-2MHz PEA-30 AS:200/550. VERTICAL SIE CALIBRATION E-FIEID
i SCio6vCian2 2 A2 ¢ 2MHz-10MMH PEA-J0 AS-200/550 VEATICAL SUECALIBRATION E-FIELD
(£321 C106VDT2R2 2 B2 4] 10MH20MHz PEA-30 AS-200/550. VERTICAL SHE CALIBRATIONE-FIELD
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B! “SCIGEVETZG ¥z 2 E Z0Mhz-30M: PEA30 5452005350 VERTGAL SUTE CALIBRATION E-FIEL
I ai 3CioevEIzE 2 ] 1 S0MHr-100MH: TAS200540 | SAS: 2007550 VERTICAL SITE CAUBFATION E FIEL
[ C106VGT2R2 72 2 G 100MHz-200MHz §AS:2005540 ACD-10R VERTICAL "SITE CAUBRATION E-FIEL
e CloaVHI2R2 2 2 H 200Miiz 400N PA ACOIoR VERTICAL SITE CALBRATION EFIEL
SCioeviTZR2 T2 ] 00MHz1GH 1PAL ACD-1688 VERTICAL SITE CAUBRATION £ FIEL
[i SC108VIT202 12 2 16Hz 2GH AGA-8L TECOM VERTICAL: SiTE CALIBRATION E-£IEL
1 SEiosvKIZiZ 12 2 2GH: 4GH: A TECOM "VERTCAL SITE CAUBRATIONE FIEL
SCideviTon2 2 L 4Gtz 861 FGA 60 TECOM VERTICAL "SITE CALRATION E-FIEL
SCiosvMI2R2 A2 ! §GHz-BGH: AGA-60 TECOM VERTICAL SITE CALIBRATION EFIEL
X ~ SCibsVNIan2 R2 8GHz10GHz " RGAS0 TECOM VERTICAL SITE CALIBRATION E-FIEL
ta3 sC106voT2A2 12 ] D 16GH18GHz ASD 1ECOM VERTICAL SINE CALIBRATION E-FIEL
144 ‘BCI0sHATZN2 12 A2 A 10KHZ E00kHE PEA® §AS 5005550 HORIZONTAL SITE CALIBRATION £ FIEL
(45 8CiosliBT2R2 w2 SO0k -2MHz PEA 30 §AS:200850 UZONTAL SITE CALIBRATION E-FIEL
148 T SC106HCTZR2 a2 2hHz-1 Ol PEA30 SAS 200550 ORIZONTAL SITE CAUBRATION £ FIEL
7 BCiosiae 2 10MHz 20MHz PEASD SAS 2005550 HORIZONT A SITE CALIBRATION £ FIEL
48 SC106HET2R2 ] 20N 208tk PEA-30 SAS 200550 HORIONTAL SITE CAUBRATION E-FIEL
148 SCIosHETZ2 2 2 30hHz 100MI 8AS:200510 | SAS 200/550 HOMIZONTAL SITE CALIBAATION E-FIEL
i8¢ BE10eHGTR2 2 ] 3 - {o0NiHz-200MHE §A5:200540 AC0-10R ORIZONTAL SRECALBRS FIELD
i SCiostaiizne 2 ] 1] 20081z 400NiHE iPA ACD-10R HOMZONTAL SITE CAUIBRATION EFIELD
{If SCioeritaie 2 i $00MHz-1G1 1PA30 ACD-10A FIZONTAL SITE CALIBRATION E-FIELD
Hi gcioerizng fi2 ] Gz 2Giiz RGASO. £COM ONIZONTAL SITE CALIBRATION E-FIELD
434 SCi0EtIKIZRZ 2 K 26t 4GHs AGA ECOM HOFIZONTAL SITE CAUBRATION E-FIELD
135 SCioaHuTzRe 2 £ 4GHz 6G 1z fAGAso | 1Ekcom HORIZONTAL SITE CAUBRATION E-FIELD
! SCi06HMI2R2 2 A2 ] €6H: 8610 AGA .60 TECOM FIZCHTAL SITE CALIBRATION E-FIELD
1 SCioatNT2n2 E 2 [ §GHE10GHE RGAS TECOM IORIZONTAL SITE CAUBRALIONE-IELD
8 SCibsHol 22 2 5] 10GHz.16GHz RGA €0 TECOM ORIZONTAL SITE CALIBRATION E FIELD
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E-HELD
EF101VATIAT : A 10 WiHZ- 500k R PEA.30 8AS-200/550 VERTICAL _EFIELD
EEimuETInY Sovktiz-EMrie PEA 0 £AY 200550 VERTICAL HED
EF10IVCTIAL 2MHz-10MFz PEA-30 $A8 200580 VERTIGAL FIELD
EF101YDT 1 10MHz-20MHz PEA 30 EAS- 200550 VERTICAL HIELD
EF{0IVETH ; 20Mhz 30MHz PEA3 $AS 200550 VERTIGAL FIELD
EF1DIVETY A 30MHz-100MIE SAS200%40 | SAS-300/550 VERTICAL FIELD
EFI0IVGTH i G 100MEz-200MHz $A5200540 ACD-10Rt VERTICAL FED
EF101VHTIA i 2001Hz 400MHz PR30 ACD10R : VERTICAL EFIELD
EFTOIVITIAG il 460MHz1GHz - 1PA30 ACD-168 VERTICAL FIELD
EFIOIVITIAY fit 4 1GHz-2GH: RGA-50 TECOM VERTICAL FIELD
EF10IVKTIAYL By K 2GHE-AGH: RGAED TECOM VERTICAL FIED
EFLOIVLTIAL f X 4GHz 6GH: FGA B0 TECOM VERTICAL FIELD
EFLaIVMTIAT hi [} BGHz 8GR AGA® FECOM VERTEAL FIELD
CEFIDIVNTIR B H 8GHz 10GHz AGA-60 TECOM VERTICAL FIELD
EF10IVOLIRA i [} 10GHz 186t fiGA 60 TECOM VERTICAL FIELD
EFIDIHATIAL : A 10 WHE- SO0k Iz PEAD §AS 200550 IORIZONTAL FIELD
EFfOI1HBIIAY R S00kHz-2MHz PEA-DG S5A8:200/550 IORIZONTAL FIELD
EFIDIHCTIRL 2hHE-10MH PEA:30 SAZ-200/550 HORIZONTAL -FIEL
EF101HDIIAY 10MHz-20MH PEASD §A8-200/350 AIZONIAL £t
EF10IHETIAS 1 "20Mh- 30N PEA30 §A5-200/550 HORIZONTAL FIEL
EFIOTHPTIRY i 30MHz: {00MH SAS-200/540 SAS-200/550 UZONTAL -FIELD
EF{0tHGTIAY i G f00HAHz-200Mr $AS200840 ACD-10R FIZONTAL iEtD
EFI0IHHT IR i H 200H1 1z 400Kt tPA-30 ACD-10A FHORIZONTAL FIELD
EF1OHT IR A 0MHz:1GHix LPA30 ACD:16R ORIZONTAL EFELD
BEI02VATIR4A ReA 10 2 500MH: FEA D 5AS 200350 VERTICAL CABLE CURRENT ANG E-FIELD
BiitovaTifia ik Soort S PR GiSacineg VERIGAL GABLE CURFENT AND £ FIELD
Bil02VCTIRGA 1 RIA iiz-T0Mb s PEA-30 543.200/550 ERTICAL CABLE CURRENT AND EFIELD
BT102VOTIR4A Atk ] TOMHE 20MHz £A-30 5A5200/550 EATICAL CABLE CURRENT AND E-EIELD
BHIGVETIRG A E 20tz 300z EA0 SAS 200850 VERTICAL CABLE CURRENT AND E-FIELD
BTio2vETIRAA A 3 30z {00MI 5AS.200840 | §AS-2005550 VERTICAL CAGLE CURRENT ANO E-FIELD
BTi02VCT 1A iE G 100MHE 200MHz SAS 200840 | ACDAOR VERTCAL CABLE CURRENT AND E-FIELD
BI(02VHTIRIA A 7 200Mi T2 400Mie LPA-30 AC0-108 VERTICAL CABIE CURRENT AND E-FIELD
EFIRVITIRIA A i 400MHe 161 P40 ACD:-10F VERTICAL -FIELD
EF (02T 111eA Rk $ 1Gite 261 AGA S0 JECOM VERTICAL FIELD
EFiGVRTIAG Ata ] “20Hz G PGA G 1ECOM VERICAL FIED
EFI0VLT IR paA 8 4GHz-5GHz PGA 60 JECOM VERTICAL FELD
EF10ZVMTIRIA A W 6CHz-8G1R RGA 60 TECOM VERTICAL HIELD
EFi02VNTIRMA In N SCHz10GHz AGA60 TECOM VERTICAL i
EF102VOTIRIA 1A 0 10GHa 18GHz AGA 60 TECOM VERTICAL -FIELD
BT102HATIRAA RiA A 10 kHE- 500K PEA 0 AS AIZONTAL CABLE CURRENT AND E-FIELD
BTi02BT1REA AaA 3 S00kHz-2MHs PEA-30 A5 200550 IZOHTAL CABLE CURRENT AND EFIELD
BT10ZHCTIRIA AaA ZHHz 10 PEA 0 §AS 200550 IORIZONTAL CABLE CURRENT AND EFIELD
BT102HDT1RAA m TOMHz-20MiHx FEA30 A5 200/550 ORIZONTAL CABLE CURRENT AND E-FIELD
BYI02HETIALA 1A 20Mhz 30Nz PER0 SAS 20075% HORIZONTAL CABLE CURRENT AND E-FIELD
102HFTIR4A A 305tz 100MH SA5-200540 SAS:200/550 HORIZONTAL CABLE CURRENT'AND E-FIELD
19AIGT 1A A G 100Nz 200M] §AS.200540 ACD-10R HORIZONT AL CABLE CURRENT AND EFIELD
102 T 1R4A m i 2008Hz- 40011 P30 ACD10R ZONTAL CABLE CURRENT AND E-FIELD
EF102HT1ATA 1A i 400MHz1GH: (PA30 ACD:toR HORIZONTAL E-FIELD
BI10AVATIRAA 4B A 10 kHZ-500k iz PEAS SAS 2007550 VERTICAL CABLE CURRENT AND E-FIELD
BTIGIVBTIRME 48 : S00kHz-2MHz PEA-30 5AS-200/5%0 VERTICAL CABLE CURRENT AND E FIELD
BT16aVET1AAB it : 2hiH-1 oMb PEA-30 54 VERTICAL CABLE CURRENT AND E-FIELD
S3VDTiAE e YoMz 20MHz PEA30 5AS 200550 VERTICAL CABLE CURRENT AND E-FIELD
BT163VET 1haB R4 20hha 300 Hx FEA30 §AS200/550 VERTICAL CABLE CURRENT AND E-FIELD
BT103VET 1A Hb 30MHz-100MY 5AS200%40. | 5452001550 VERTICA CABLE CURRENT AND E-FIELD
BrioavaTind B 3 100MHz-200M1 SA5-200540 ACD-1oR VERTICAL CABLE CURRENT AND E-FIELD
ST103VATIA I H 200MHz-400Miz [PA-30 ACD:-16F VERTICAL CABLE CURRENT AND EFIELD
T EfoaViTingg PiB ? 00k Gt 1PA30 ACD:10F VERICAL REWD
EF10aVITIReE A48 1GH-26H AGA 60 ECOM VERTICAL FIELD
EF10avKTing AaB 2GHr 4G AGAS0 ECOM VERTICAL EFIELD
EF10aVLTIAIB 1 T L AGHz G AGA 80 ECOM VERTICAL E-FIELD
EF1oayMI IR 1 AiB W &G &l AGA 50 ECOM VERTICAL EFED
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EF103VNTIAE 3 R4B ] 8GHz-10GH: AGAS0 TECOM VERTICAL EFIELD
EFiOVOTIRE A48 ] 10GHz:18GHz AGA 60 TECOM VERTICAL “FIELD
BYI0MIATIRGE Ri8 A 10 §}12-500kHz PEA-30 SAS-200/550 HOPIZONTAL CABLE CURRENT AND E-FIET
BY103BTIRG RaB S00kHz-2MiL PEA0 §A3-200/550 JORIZONTAL CABIE CUNRENT ANDE-FiEL
BTI0MICTIAG ] Hil 2Mz-10MHe PEA-30 §48-200/530 OAIZONTAL CABLE CORAENT AND E-FIEL
8T102I0TIR4E : [ $0IAHz 201 PEA- SAS-200/550 HORIZONTAL CABIE CURRENT ANDE-FIEID
BI1OHETIRE F48 . 20Mh1-30MHze PEA30 SAS-200/550 AIZONTAL CABLE CURRENT AND E-FIEID
B8T100HFTIA4E 48 30Miz-100MH: SAS 200540 SAS 200/5%0 : IONIZGATAL CABLE CURRENT ANDEFIELD
BYI0NIGTIRGE . 4B G 100MHz 2000z SAS-200540 ACD-10R ; ZONTAL CABLE CUPRENT AND E-FIELD
BTI0HTIH4E 48 a 200MHz-400Mi LPA-30 AcBaoh IORIZONTAL CABLE CURRENT AND E-FIEID
EF103ITIR4E 48 400MH2- 1GHz LPA-30 ACD-10R ORIZONTAL E-FIELD
CCI4VATIRS [ A 10RHZ 500k PEA:30 SAS200/550 : VERTICAL CABLE CURREN]
C€CioevBIIAS HS ] E00kHE2Mt PEA- R SAS-200/550 VERTICAL CABLE CURRENT
CCI0VCTIAS RS C 2Wz 106 PEA- SAS-200/550 VERTICAL CABLE CURRENT
CClowDTIns : as 7] §0MHz - 200Hz PEA-2C SAS-200/556 VERTICAL CABLE CURREN]
CCIoyETine RS 20Mhz:30MHz PEA R SAS-200/550 VERTICAL CABLE CURRAEN]
CCI04VFTIAS Bs 30MHz 100l SAS-200/540 SAS 2007550 VERTICAL CABLE CURREN]
CC10VGTIRS L 100MHz-200MH SAS 200540 ACD-10R VERTICAL CABLE CURREN|
CCIDIVHTIRS as H 200MHz -400MHz LPA:30 ACD-10R : VERTICAL CABLE CURRENI
CCI04HATIRG R’ $0RHZ-500kH: PEA-20 SAS-200/550 HORIZONTAL CABLE CURRENI
cC10dByIns As 2 500kHz-2MHz PEA-30 SAS 200556 IORIZONTAL CABLE CURAEN]
CCI04HCTIRS As 2Miiz-10MHz PEA3D SAS-200/550 IORIZONT AL CABLE CURRENT
CCinsHDTIaS RS $0MHz 200Hz PEA-30 SAS.-200/550 OAZONTAL CABLE CURRENT
CCIOIHETIRE a5 20Mha-30MHz PEA-30 BAS-200/550 IZONTA CABLE CURREN]
CCIGHFTIRS : 1 A 30MHz:100MHz GAS:200/540 $AS°200/5%0 AZONTAL CABLE CURREN
CCIGHGTIRS [ RS ] $00MHz-200MHz SA5-200540 ACDA0R ICAIZONTAL CABLE CURREN
CClogHHT RS 1] Bs H 200M}iz-4nOMHz 1PA30 CAED{OR ORIZONTAL CABLE CURAEN]
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Ltsc
EF201YATZRY 12 Bt A 10kHZ- 500 PEAD SAS- 200550 VERTICAL FIELD
EF201YBTaR4 12 At 500kHz-2MHz PEA-30 SA8.900m50 YERTICAL, FELD
EFsVCTom 12 Hi 2MH-10MHe PEA-30 SA5-200/550 VERTICAL -FIEH
EF201YDT2R8 2 A $0MHz-20MHz PEA-30 SAZ-200/550 VERTICAL -FIE
EF201VET2A1 2 8 20Mh3-30MHx PEA-0 BAS-200/550 VERTICAL FIEL
EF201VFT2R1 2 : 30MHz-100MHs SAS-200840 SAS-200/550 VERTICAL FIEL
EF201VGT2R1 12 e 3 100MHz-200MHR 5AS-200840 ACD-10R VERTICAL FIEU
EFt02YHIZRYL 12 Al i 200MHz-400MHz 1PA-30 ACDOR VERTICAL FIEL!
EF201VIT2R1 ” R ) 4000z 1GHz 19430 ACDAOR VERIIEAL FIEL
EF201VJT2R1 T2 16 2Gth RGA£0 TECOM YERTICAL FIEL
Erz01yKian: 12 2GHz-4GHz RGA:60 TECOM VERTCAL FIEL
EF201VLT2R1 ! 12 i L 4GHz-6GH : RGA:80 JECOM VERTICAL FIELD
EF201VMT201 12 : M €GHz-8GH RGA60 TECOM VERIGAL FIELD
EF201VNTIRY : R H 8GHz 10GH: AGA-60 TECOM VERTCAL FIELD
EF201V0T AR [T [+ 16GH: 18GHE RGA-E0 JECOM VERTICAL “FIELD
EF20iHATRY i2 Ry P 10 kH2 500kt PEAYD ~BAS 200/550 HORIZONTAL 'FIELD
EF20iHBI2RL 12 Al : SO0kt 2MHz PEA-30 SAS-2001550 OPIZONTAL FIELD
EF20{HCT2A 2. At 2MHz-10MHz PEA:20 SAS-200/550 AIZONTAL . FIELD
EF20iHDT 12 8 10MHz-20MHz PEA-30 8A5-200/550 IORIZONTAL FIELD
EF201HET2RT. 12 B 20Mbz-30Mite PEASD SAS 200550 AIZONTAL FIELD
EFz0tHFT2R1 2 R 304Hz-100MHz SAS-200540 §AS-200/550 ONTAL FIELD
EF201HGT2RY 32 R G §00MH:200MHz $AS- 200648 ACD-10R : IORIZONTAL EFED
EF201HHTAL 4] H 200MHz-400MH: 19A-30 ACD:A0R HORIZONTAL FIELD
EFzoitiTan 12 ] 400Mi-1GHE 18230 BT HORIZONTAL ~EFIELD !
BY20QVATZREA 12 m 10 kHE 500k SAS-200/550 VERTICAL CABLE CURRENT AND E-FIEID
BT20VBIR 12 A 500kHz-2MHz - 8AS- 200850 VEnimaL CABLE CURRENT AND E-FIELD
BI202VCToA1A ¥ A 2Kz 10MHZ SAS200/550 VERTICAL CABLE CURRENT AND EFIELD
B1202DTIR4A 12 4 10MHz-20MHz SAS 200550 VERICAL CABLE CURRENT ANDEFIEID -
Bi200VETZR4A 12 A 20Mhz-30MHz SAB-200/550 VERIICAL CABLE CURAENT ANDETIEID
BizowvEiaRaa 1 m 30MHz-100MHz SAS200540 | SAS-200/550 | CVERTICAL CABLE CURRENT ANDEFIELD
BI20VGT7R4A 45 5 100MHz-200M iz SAS-200540 ACD-10R VERTICAL CABLE CURRENT ANDEFIEID
BI203VHTIR4A A i 200MH1-400MHz LBA 30 ACOACR VERTICAL CABLE CURRENT ANDE FIEID
EF2caviT2AiA Rék 400tz 16Hz LPA-30 ACDHOR ~VERTICAL -FIEL
EF200VITIRAA A& §GHz-2GHz RGA-60 TECOM | VERTICAL FIEL
SFI0QVHIZAA 12 fieh 2GHs-4G1e ROA-60 JECOM - VERTICA FIELD
EF202viToR4A 12 AiA : L 465Gt RGAS8 TECOM VERTICAL E-FIELD
EF202YMIZR4A 12 A 8 §GHz-8GH: HGA-60 TECOM VERTICAL FIELD
EF207VNIZRIA 12 UA ] 8GHz 16GH: “AGAS0 JECOM VERTICAL FIELD
EF20V0T204A 12 m o 10GHz18GH: A-50 JECOM: VERTICAL FIELD
87202HAT2R4A 12 UA A 10 hHZ-500kHz PES-30 SAS-200/550 HOMIZONTAL CABLE CURRENT AND E-FIELD
BY202HBT2A4A T A ] 800KHz-2MHz PEA-30 SAS-200/550 IORIZONTAL CABLE CURRENT ANDEFIELD
BT202HCT2RMA 12 4R 7 2MHz-10MH: PEA 30 SAS-200/550 AIZONTAL CABLE CURRENT ANDE-FIEID
BT202HDTZA4A° o 4 0MHz-20MHz PEA3D A5 200/550 RIZONTAL CABLE CURRENT ANDEFIEID
BI202HETZRIA REA 200hz- 308tz PEA-3G #5.200/550 AZONTAL CABLE CURRENT ANDE-FIELD
8Y202HFIZRG RiA 308tz 100MH; SAS-200540 AS-200/550 HOMIZONTAL CABLE CUPRRENT ANDE FIELD
BY202HGTZAA m 100MHz-200MH: SA5-200540 ACD-10R HOIUZONTAL CABLE CURRENT AND E-FIELD
87202HHTZR4A A 1 200Miz 400Nz PR30 ACDA0R HOMIZONTAL CABLE CURRENT A FIELD
EF202HIT2RA RiA £00MHz-1GH: LPA.30 ACD-10R PIZONTAL EFIELD
BT103VATZR4B 48 Y 10 kHZ 500k PEA- SAS-200/550 VERTICAL CABLE CURRENT AND E.FIEID
BI{o3VaTZAE Rab B S00kHz 20Hz PEA-30 SAS-200/550 VERTICAL CABLE CURRENT AND E-FIELD
SWCI2RdB R4B g 20810l PEA-30 BA5-200/550 VERTICAL CABLE CURRENT ANDEFIELD
103V0T2R4B RiB 10MHz - 20MHz DEA-30 SAS-200/550 VERTCAL CABLE CURRENT ANDE-FIELD
1OSVET2RA 48 200hz-30MHz PEA-30 $A3 200550 VERTICAL CABLE CURRENT ANDE-FIELD
103WFI2R48 48 30MHz: 100MH; SAS-200540 SAS-200/550 VERTCAL CABLE CURRENT ANDEFIEID
BY103VGT2AL8 48 3 100ME: 200G 545 ACDBAoR VERTICAL CABLE CURAENT ANDEFIELD
BTi03VHIZNE R4S H 200MHz-400MER {PA-30 ACD-10R VEATICAL CABLE CURRENT ANDE FIELD
EF100VIT2R4B 4B i 400MHz-1GHz LPA-30 AchyoR VERTICAL FIELD
EEifaVITanE ) 3 $GHz.2GHz GA-80 ECOM VEATICAL FIEID
EF103VET2RB 2 48 K 2GHz4GHz AGA 60 Col VERTICAL FIELD
EF103VLT2R4E 2 A48 L 4GHz:6GH: AE0 COM VERTICAL FIELD )
EF103VMTZRE 2 RiB [ §GHz:8GHz AGA-60 COM VERTICAL FIELD o
EF103VNI2R4B 2 BB o 8GHz-10GHz RGA-60 COM VERTICAL FIELD :
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§-76 L1 5C-1: T2 DEFINITION

A

[4 [ F ) H i 3 X
JESTIDENTINCATION N0, | TE LOCATION | RX LOCATION | BAND FAEQUENCY MANOE | TX ANTENNA | BX ANTENNA | PROBELOG. |  ANTENNA POLARIZATION IYPE OF TEST
EF103VOT2R4D 72 48 [+ 106GHz:18GHz RGA80 JECOM VEATICAL 8 EFIELD
"~ BTio3HATaRAB T2 4B A §0 kHZ: 500RHE PEA-30 §A5-200/550 HORIZONTAL CABLE CURRENT AND -
BT1031BI2R48 12 HiB B 500k Hz2MHz PEAD SA5-200/550 HORIZONTAL CABLE CURRENT AND E/
atws_ucmua T2 4B G 2MHz-10MH; PEA:30 “SAZ:200/550 HORIZONTAL CABLE CURRENT AND
871031012048 72 il {0MHz-20MHz PEAD S5 200550 \ZONTAL CABLE CURHENT AND E-
BlioliET2R4E i2 R4S 20Mhz30MHz PEA-20 £42.200/550 IORIZONTAL CABLE CURRENT AND
BIIGHFI 2048 12 T “30MHz-100MHz SAS:200840 | SAS200/850 ORIZONTAL CABLE GURRENE AND E-
BT103GT2RE 12 H48 G 100Mbz:200MHz SAS-200640 ACD-10R IORIZONTAL CABLE CURRENT AND E
aTjoaHTan4E 12 R4B H 20( 3AHz:400MHz2 1PA-30 -ACD-100 HOBIZONTAL CABLE CURRENT-ANDE-
EF103H2A4E 12 R4 § 400MHz-1GH “{PAI0 ACD:10R HORIZONTAL EFIELD
CCI04MATERS 12 f1s & 10 KHZ: 500k PE&-30 845:200/550 VERTICAL CABLE CURHENT
ECi04vaTzas 2 s 8 S00kHz-2MHL PEA-0 SAS 2001550 VERTICAL CABLE CURREN
CCIBAVE 1298 12 RS C 20 10MHz PEAS0 $A5:200/550 "VERTICAL CABLE CURAEN]
CCioqvDiang S $0MHz-20MHz. PEA-30 SAS:200/550 VERIICAL CABLE CURREN]
COIDIVETZRS s 20Mbz-30MH2 PEA-3D SAS:200/550 VERTCAL CADLE CURREN]
CCIBdVET2RS 115 J0MHz-100MHz $AS:200540 - BAS:200/550 VERTICAL CABLE CURHAENT
CCI0AVGTZAS RS G 160Mikr-200MHz §45200/540 AcoioA VERIICAL CABLE CURPEN]
CC10dvHI2As A5 H 200Mi 2400 M iz 1PA-30 ACD-10R . VERICAL CABLE CURREN]
COIDaHATAS A5 A JORHZ-500kHz PEA30 BAS-200550 - HORIZONTAL CABLE CURREN!
CC104HBIZRS RS B 500kHz-2MHz PEAD SAS200/550 HORIZONTAL CABLE CURREN]
CCiodHCT2RS HS C 2MHz 100 H; PEAID SAS-200/550 HORIZONTAL CABLE CURREN
£C104HDT20S ns oMz 20MHz PEA-S0 SAS-200/550 HORIZONTAL CABLE CURREN]
LCI0HET2R3 RS 2083hz-30MHz PEAZD BAS:200/550 HORIZONTAL CABLE CURREM
[+4 nmzﬂs A5 30MHz-100MH; SAS-200/540 SAS-200/550 IORIZONTAL LABLE CURRENT
TEIDINGT2RS A5 5 100z 2008Hz SAS 200440 ACD-108 ZONTAL CABLE CURRENT
“CeroatiT s a5 1 200 ir-400MiHiz 1PA30 ACDADA IORIZONTAL CABLE CURRENT
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$-76 LLSC-§ FB DEFINITION

A [ ] [ D E a 1 i 3 [
STION BADA
TEST IDENTIFICATION NO. COUNT | TXLOCATION | AX LOCATION BAND FREQUEHGY RANGE | JX ANTENNA | AX ANTENNA { PROBELOC. |  ANTENNA POLARIZATION TYPE OF TEST
L1858

AE100BTNAR ik A 78D WA #HUA WA FLY BY ATLANTIC CITY E-FILED
AEIOIVINAR iA A SNA ANA SN/A VERTICAL FLYBY ATLANTIC CITY £ FILED
AE{GRHTN A : $IVA A BH/A HORIZONTAL FLY BY ATLANTIC CITY E FILED
WE 00BANARY A A KHZ-500kHz PEA-30 AS- 200551 WA FLY MAINE EFIELD

[] 201VANARL R A WHisoadk PEA-38 AS 20055 VERTICAL FLY MAINE E-FIELD

| SE203HAHAR] A Al ) WHZ 500k PEA-36 AS-200/55 HONIZONTAL LY MAINE EFIELD







APPENDIX D

FAA TRANSMITTER
SITE DESCRIPTION AND
OPERATIONAL CHARACTERISTICS
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APPENDIX E

OTH-B RADAR
SITE DESCRIPTION AND
OPERATIONAL CHARACTERISTICS




1. Exact Location of Each Transmit Antenng

The center of each antenna is {ocated as follows.

Sector 1:
Latitude: 45° 10" 29.98"N 4000 ft long
Longitude: 69° 51" 4511"W 135 ft high

Boresight:  48.2° with respect to True North

Sector 2:
Latitude: 45° §' 40.57"N

Longitude: 69° 51" 17.33"W
Boresight:  108.0° with respect to True North

Sector 3:
Latitude: 45° 8' 26.46"N
Longitude: 69° 50' 17.70"W
Boresight: =~ 161.8° with respect to True North

2. Freguency Range

The OTH-B radar is capable of operating on any frequency in the 5-28 MHz
range. The frequency used in actual operation will vary since proper radar
operation is dependent upon the condition of the ionosphere which changes as
a function of time of day, Sunspot Number, and time of year. However, for
purposes of this test, the transmitter can be made to operate on any frequency
that is deemed appropriate within the 5-28 MHz region, as negotiated by the
Air Force and the FAA.

3. Effective Radiated Power

The maximum Effective Radiated Power will vary from 83.8 MW at 5 MHz to
310 MW at 28 MHz. However, the radar is usually operated well below the
maximum power levels.

4. Locus of Maximum Field Intensity

The altitude at which maximum radiated field intensity occurs will vary as a
function of radiated frequency and ground range from the transmitted antenna.
These data are presented in Table E-1.




E.1 Altitude for Maximum Field Intensity vs. Frequency

Altitude for Maximum

Freguency (MHz) Field Intensity (f)
16.51 - 22.26 (E) ooeieeeieeeeeeeeeee e 0.194R
5.00-8.74  (A) oot et 0.364R
9.09 = 12.25 (C) oo oo 0.268R
12.25 = 1657 (D) oo e 0.249R
22.25 - 28.00 (F) ciiiiiieeeie e e s 0.176R

R - Ground Distance from Aircraft to Transmit Antenna (ft)

5. Adequacy of Flight Restriction Nc. 86-31

Boston Air Traffic Control Center issued this Notice to Airmen on 30 July 1986
invoking temparary flight restrictions within a 5 nautical mile radius of the OTH-B
transmitter in Moscow, ME, and below £500 MSL.

This Notice to Airmen was reviewad regarding personnel hazard and
verification has been made that this flight restriction is more than adequate to
insure personnel safety from OTH-B radiations. The radiation level at the edge
of the restricted air space is below the allowable limits established by the
following governing standards.

a. AFOSH-161-9 Exposure to RF Radiation
12 October 1984
b. ANSI C-95.1 Safe Level of Electromagnetic
July 1982 Radiation with Respect to Personnel

- Table E-2 compares the actual radiation level at 28 MHz (worst case) with the
allowable level per the current standarcs and the level proposed by the EFA in
July 1986.

Table E-1 Radiation Level at 28 MHz

Radiation Level ™ Allowable Radiation

at Edge of Level Per Proposed Allowable
Restricted Air Space Current Standards Radiation Level
0.28 mW/cm2 1.1 mW/cm?2 0.11 mW/cm2

*Radar operating at maximum power
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Minimum Altitude Contours for a Constant Power Density of 11.5 W/m?
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APPENDIX F

PAVE PAWS RADAR
SITE DESCRIPTION AND
OPERATIONAL CHARACTERISTICS
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APPENDIX G

SIKORSKY 76 MAINTENANCE MANUAL
SA 4047-76-2, CHAPTER 6

AIRCRAFT STRUCTURAL DIMENSIONS
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SiitEs G,
MAINTENANCE MANUAL S& 40477 6-2

DEMENSIONS AND AREAS - DESCRIDPTION

1. General.

Principal dimensions and areag of the helicemter are given in Table 1 and Figures 1 aznd 2.

TABLE 1

DIMENSIONS AND AREAS

GENERAL

Main rotor dise diameter
Tail rotar disc diameter

Width (overall)

Maxtevum (with blades stadonary)

Minimum (with blades removed)

Length (overal])
Mavimuem (blades at extreme pos:tHons)

Haight (overall)
Maximwm (tail rotor blade at high position)

MAIN ROTOR BLADES
Number
Chord with tab

Ground elearance (ratating)
Graund eclearancs (statis)

TAIL ROTOR BLADES
Number

Chord

Ground clearance (rotating)

44 £t
(13. 41my

8
(2. 438m)

44 [t
{13. 41m)

10.01¢
(3.048m)

© B2t 8 in,

(18.00m)

14 £t 5.8 .
(4.414m)

4

15.8 in.
{0.394m)

812 % in.
(2. 464m)

3.2 in

(1.910nm)

4

0.54
(0. 165m)

§ 5.9 in.
{1.98m)

6-00-00

Page 1
Apr 15/83
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MAINTENANCE MAMUAL SA 4047-76-2

TABLE 1 (Cont)
FUSELAGE (WITHOUT MAIN ROTCR AND TAIL ROTOR BLADES)

Maximum width 0.0
(3.048m)

Maximuwm length 33 {t 4,43 1n.
(13.219m)

Maximum height 11 £t 8.9 im.
{3.58m)

Door dimensions (passepger)

Wideh 31 2.51n.
(0.978m)
Helght 4.1t 4 .
' (1.32m)
HORIZONTAL STAEBILIZER

Area 18.45 ag. £t
(1.714 aq, m)

Adrtofl 4412 INVERTED

Incidencs «2°

VERTICAL STABILIZER

Area 19.62 gg.
(1. 823 aq. =)

Alrfoll 834 - 421

Camber 2.5° EFFECTIVE

2. Stations, Waterlines, and Buttlines (Fleure 3).

A. Deseription, For reference purposes, helicopter length is divided into atatious, the heightis
divided into waterlines, and the width is divided into buttlines, These references are stzted
in inches.

(1) Stations (Sta), Stations are vertical divisions of the helicopter from forward to aft run-
ning {rom station 0, a preconceived line at a given point forward of the helicopter. The

helicopter fuselire is divided fram station 19, the most forward part of the nose section,
to station 539, the most aft part of the vertical stabilizer.

(2) Waterlines (W/L)., Watarlines are horizontal divisions of the helicopter from bottom o
top, running from W/L 0, 3 preconceived line below the helicopter. W/L 37 |3 tie static
ground line and W/L 157 15 at the top of the main rotor head.

(3) Buttlines (B/L). Butilines are verdeal divisions of the helicopter trom the left and to the
right of the centeriine (C,/L). The centerilne (B/L 0} ls a2 line running through the exact
center of the helicopter from forward to aff.

6-00-00

Page 2
Apr 15/83
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MAINTENANCE MANUAL SA 1047-76-2
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APPENDIX H
ANSI CS85.1 1982 STANDARD
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POWER DENSITY IN MILLIWATTS PER CENTIMETER
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