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f 1.0 INTRODUCTION

1.1 BACKGROUND

The Shipboard Systems Evaluation Facility (SESEF)* located near Long
Beach is maintained and operated as part of the operations and mission
requirements of the Long Beach Naval Shipyard. SESEF is an electromagnetic
measurement and test range used to evaluate the performance of shipboard
communications, radar, IFF, and EW electronic systems. SESEF directly
supports the operating Fleet by performing real time analysis of electromag-
netic radiation from shipboard electronic systems to (1) identify and resolve
antenna system problems, (2) validate antenna system engineering designs and
installations, (3) verify repairs and alterations, and (4) assess the impact

of alignment errors in beam forming antennas.

The principal SESEF range consists c€ a receive site located at Seal
Beach (lat 33° 44'N, long 118° 05'W), a transmit site located approximately
13.89 km (7.5 nmi) due south (marked by a buoy at lat 33° 36' 20"N, long 118°
05' 22"W) (fig 1-1). The usual procedure is to measure the signal at the

receive transmit site while radiating from a selected antenna. Bearing

signals fraom the ship's gyro system are simultaneously broadcast back to the

receive site to evnchronize the recorded data to the ship's heading. Relative
field intensities are recorded for cw and pulsed transmission modes to obtain
antenna coverage patterns and superstructure integrity (or blockage) patterns.

Calibration curves for direction finding equipments are obtained in a similar

fashion.

Other measurements are performed in a range extending to the southwest
fram the receive site (fig 1-1). Occasionally, transmissions directly from

ships moored at the Long Beach Naval Shipyard are authorized and monitored at
the SESEF receive site.

The Department of Interior has recently announced plans to open up

additional off-shore areas to industry for oil and gas exploration. Some of |

*Also known as the Combat System Evaluation Range (CSER). ?
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the tracts proposed for release (tract numbers 164, 166, 167 and 169) encroach
upon the operational area of the principal SESEF range. Drilling and pumping
activities in these tracts could potentially interfere with or disrupt the

normal SESEF activities to the detriment of the operating Fleet.
1.2 OBJECTIVE

The objective of this report is to conduct an electromagnetic interfer-
ence (EMI) evaluation to determine the effects of interfering objects (passive
and active EMI) in the near proximity (viz the propagation field) of the naval

ship~-to-shore electromagnetic test range facilities (ie, SESEF).

1.3 SCOPE

Herein, we are confined to the use of mathematical model simulation tech-
nigques. These techniques will determine the EMI effects on SESEF due to
objects with dimensions and composition commensurate with platforms and towers
employed in off-shore exploratory drilling operations. The study is also
concerned with the possible drill sites within the transmission width (or
propagation corridor) of the SESEF range. Primary use SESEF test frequencies

are being considered.

The following EMI aspects have been investigated: (1) Antenna pattern
distortion (ie, measurement error) due to multipath reflection and diffraction
of electromagnetic energy from scattering objects within the SESEF range. (2)
Degradation of SESEF reception and transmission due to interference caused by
radio transmissions and electromagnetic noise emanations from operating

machinery associated with the drilling operations.

A¢oustic propagation effects due to drilling operations are not included
here. Neither are the safety aspects of SESEF test operations related to

increased boat and air traffic associated with drilling operations or the

hazards of navigation posed by platforms located within the SESEF range.




1.4 APPROACH

EMI may be classified as passive or active. Active interference may be

from natural or man-made sources.

Passive EMI includes interference caused by:

(1) direct blockage of signal paths by intervening objects,

(2) reflection and diffraction of electromagnetic energy from objects

producing multipath effects, eg, distortion of measurement patterns, and

(3) resonant or nearly resonant structures (usually located within the
transmit antenna near field) which introduce parasitic effects, ie, the

introduction of otherwise nonexistent pattern distortion.

Active natural sources of EMI include terrestrial noise, atmos-
pheric storms and precipitation static, and extraterrestrial noise from the

sun and stars.

Man-made EMI sources can be classified as (1) coherent interference such
as the normal emissions and harmonic outputs of radio transmitters and the
sidebands associated with various modulation techniques, and (2) incoherent
randamn interference occurring as a nonessential and often unwanted emission

during the normal operation of electronic and electrical equipments.

Developing a reliable and accurate data base is generally the most
difficult part of an EMI evaluation. For example, in the case of passive EMI
the problem is to adequately describe the myriad of drilling platform and
tower configurations into a finite set of models. In the case of active EMI,
the out of band performance of the victim receiver is generally unknown. And
in this case, little is known about the spectrum and levels of emissions from
drilling platforms and related activities. Direct measurement of required
parameters is time consuming and too expensive. If data are not available, a
reasonable engineering estimate must be used or the analysis cannot be

performed.
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The approach for passive EMI is to utilize a set of computer codes that
have been developed for modeling of antennas and other conducting surfaces in
complex geometries. A brief description of these codes is given in Section
2.1 The SESEF range is modeled as a perfectly conducting flat ground plane.
At hf a quarterwave monopole is used as the source at the transmit site. For
frequencies at vhf, uhf, and above, a half-wave dipole elevated at a nominal
height of 25 metres is used. Scattering models for various sizes and shapes
of drilling platforms are introduced into the range. These models are
described in Section 2.3. The signal level (in dB) at the receive site is
calculated as the models are moved along an arc at a fixed distance from the
transmit site. A pattern degradation factor, defined in Section 2.2, is used
to evaluate the data thus obtained. The data are tabulated for future
reference in Appendices A through D. A summary of the results from evaluation
of the data is given in Section 2.3 and these results are used as a basis for

the conclusions and recommendations in Section 4.0.

The approach for active EMI is to establish the maximum tolerable inter-
ference signal levels at the receive site due to incoherent electromagnetic
emissions fram the drilling operations. This approach is used since the loca-
tion of the platforms as well as the nature of the electromagnetic emissions
due to drilling operations are presently unknown. An acceptable level is
established relative to the ambient noise at the receive site or the receiver
internal noise, whichever is greater. 1In the case of coherent EMI, predic-
tions are based on the adjacent signal rejection characteristics of the
receiver. Details of the analysis are given in Section 3.0. These results

are also reflected in the conclusions and recommendations of Section 4.0.




2.0 PASSIVE INTERFERENCE - EM SCATTERING

2.1 NUMERICAL ANALYSIS TOOLS

Two computer codes are applied to the electromagnetic (EM) scattering

problem. These codes are the Numerical Electramagnetics Code (NEC) - Method
of Maments1 and the Numerical Electromagnetics Code (NEC) - Basic Scattering
Code2—3. The choice of which code to use depends on the frequency range and

the electrical size of the scattering surfaces. In the hf range, 3 to 30 MHz,
the drilling *towers are fractions of a wavelength or just a few wavelengths in
extent. 1In this case, the Method of Moments Code is used to solve the bound-
ary value problem for the currents on the antenna and surrounding counductors.
At vhf, 30 to 300 MHz, and uhf, 300 to 3000 MHz and above, the drilling towers
are an appreciable number of wavelengths in size and it becomes uneconomical
to use the Method of Maments Code. An asymptotic technique such as the
geametric theory of diffraction used in the Basic Scattering Code can give

accurate predictions at an affordable cost.

The Numerical Electromagnetics Code — Method of Moments —~ is the most
advanced computer code available for the analysis of thin wire antennas. It
is a highly user-oriented camputer code offering a camprehensive capability
for the analysis of the interaction of electromagnetic waves with conducting
structures. The program is based on the numerical solution of integral equa-

tions for the currents induced on the structure by an exciting field.

NEC combines an integral equation for smooth surfaces with one for wires
to provide convenient and accurate modeling of a wide range of applications.

The NEC model may include nonradiating networks and transmission lines,

1. NOSC TD 116, Numerical Electromagnetics Code (NEC) - Methods of Moments,
by GJ Burke and AJ Poggio, January 1981

2. Technical Report 784508-~18, Numerical Electromagnetics Code (NEC) - Basic
Scattering Code, Part I: User's Manual, by RJ Marhefka and WD Burnside,
Ohio State University Electroscience Laboratory, September 1979

3. Technical Report 784508-14, Numerical Electromagnetics Code (NEC) -~ Basic
Scattering Code, Part II: Code Manual, by FW Schmidt and RJ Marhefka,
Ohio State University Electroscience Laboratory, September 1979
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perfect and imperfect conductors, lumped element loading, and ground planes.
The ground plane may be perfectly or imperfectly conducting. Excitation may
be via an applied voltage source or incident plane wave. The output may
include currents and charges, near and far zone electric or magnetic fields,
and impedance or admittance. Many other commonly used parameters such as gain
and directivity, power budget, and antenna-to-antenna coupling are also

available.

The Numerical Electromagnetics Code (NEC) - Basic Scattering Code (BSC)*
is the most advanced computer code available for the analysis of electromag-
netic scattering using high frequency asymptotic techniques. BSC is based on
the uniform theory of diffraction (GTD) accorded to Kouyoumjian.4 IN GTD the
electromagnetic energy travels in ray bundles and obeys the laws of reflection
usually attributed to light. The surfaces of scattering objects are assumed
to be large enough in terms of wavelengths so that reflection and diffraction
are a local phenomenon, ie, reflection is independent of the shape of edges
from a flat plate and diffraction is independent of the length of the edge.
Scattering objects must also be in the far field of the antennas. Special
diffraction coefficients can be developed for special edge and surface con-
ditions. The total field can be obtained from a vector summation of all the

direct rays, reflected rays, and diffracted rays.

BSC is a highly user-oriented computer code which allows the user to spe-
cify the source and scattering objects in any arbitrary configuration. The
code performs the ray tracing and computation of the reflected and diffracted
fields to determine the total resultant fields and patterns. BSC automatical-
ly keeps track of the interactions between scattering objects, ie, the
reflected-diffracted fields, the reflected-reflected fields, etc. The user
can build a scattering object from any number of arbitrarily -haped flat

plates (connected or intersecting or not) and any number of elliptical or

*BSC will be used in this report to avoid confusion with the NEC -~ Method of
Moments Code.

4. Kouyoumjian, RG and Pathak, PH, A Uniform Geometric Theory of Diffraction
for an Edge in a Perfectly-Conducting Surface, IEEE Proc, vol 62,
p 1448-1461, November 1974




circular cylinders. Free space or a perfectly conducting ground plane are

also options. The source may be an electric or magnetic current element, a
slot or rectangular aperture, or a user supplied antenna current distribution.

Outputs are electric fields and radiation patterns.

2.2 PATTERN DEGRADATION CRITERIA

The object of the scattering analysis is to determine the effects on the
measurements performed at the SESEF receive site due to scattering objects
located in the radiation fields of shipboard transmitters at the SESEF trans-
mit site. A strong interaction between the shipboard radiators and the drill-
ing platforms/towers or reflected and diffracted fields from the platforms/
towers, producing multipath effects or direct line-of-sight blockage, can all
contribute to range errors. The procedure as outlined above is to first model
the SESEF range with no scattering objects to obtain the signal level at the
receive site. Then the scattering object, a model of a drilling platform/
tower, is introduced at some specified distance from the transmit site. The
signal at the receive site is calculated and compared to that determined for
the no~scattering object case. The change in the signal level gives an indi-
cation of the scattering effects due to the drilling tower. A pattern degra-
dation factor is defined as this difference or change in signal level and is

expressed in dB.

The pattern degradation factor is tabulated in Appendices A through D for
a number of scattering geometries at primary SESEF frequencies. A positive
value indicates an increase in signal level and a negative value a decrease in
signal level due to the introduction of a scattering object into the radiation
field of the transmit antenna. The direction of the change is not too
important; only the magnitude of the change has significance. The magnitude
of the pattern degradation factor is a measure of the pattern distortion due
to scattering from the drilling towers. In evaluation of the results, the

problem is to select a suitable pattern degradation threshold level to dis-

tinguish between acceptable and unacceptable pattern distortion.
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The instrumentation used for most work at the SESEF receive site makes
use of the Singer EMI/Field Intensity Meters (models NM-17/27, NM-37/57, and
NM-67). These receivers have rated voltage measurement accuracies of *+ 2 dB
for cw signals and + 3 dB for impulse signals. - These are worst-case limits
for absolute signal level measurements. Typically, patterns indicating the
relative signal variations measured using these meters should be able to re-
solve changes on the order of 1 dB under reasonably good conditions. Allowing
for a reasonable engineering margin, the pattern degradation threshold level
for acceptable pattern distortion should be held to less than 0.5 dB (or one
half the system resolving power). The pattern distortion due to scattering

from drilling platforms/towers should be less than 0.5 dB in terms of the

magnitude of the pattern degradation factor.
2.3 SCATTERING MODELS

The mndels used to represent the drilling towers depend on the frequency
range to be modeled and, hence, on the computer program applied to the analy-
sis. The hf models are discussed first, followed by a description of the vhf

and uhf models.

The NEC (Method of Moments) Program solves for currents on conducting
wires and solid closed surfaces as specified by the user. The wire modeling
capability is appropriate for this application. The structure is represented
by a collection of wires. The wires must be electrically thin so that the
currents will have physical meaning. The wires are divided into segments in
sufficient numbers to provide accurate resolution of the current distribution
as outlined in TD 116, Part III.1 There is always a tradeoff between accuracy

and the size of the problem, ie, the resulting matrix size to be solved.

S. Singer Instrumentation Data Bulletin, RFI-104B, EMI Field Intensity Meter
Model NM~-17/27 (no date available)

6. Singer Instrumentation Data Bulletin, RFI-103B, EMI Field Intensity Meter
Model NM37-57 (no date available)

7. Singer Instrumentation Preliminary Data Bulletin RFI-114P, Programmable
EMI Field Intensity Meter Model NM-67 (no date available)




A quarterwave monopole is used for the transmit antenna for the entire hf
band. This choice promotes comparisons by providing an omnidirectional,; ver-
tically polarized antenna pattern independent of the test frequency. The

monopole is modeled by 24 segments with a radius of 0.001 metre.

Three models were investigated to determine how best to represent the
drilling tower. One model was a single vertical wire. The other two were
four-leg tower models as illustrated in figure 2-1. The single wire model
cannot be made fat enough to represent the tower and, hence, was found to be
unsatisfactory. The horizontal members connecting the tower legs as shown in
figure 2-1(a) were found to be unnecessary. This was true because in most of

the cases considered the tower was in the transmit antenna far field which is

vertically polarized.

The model used for high frequencies consists of a four-leg tower as in
figure 2-2. At frequencies between 2 and 10 MHz, 24 segments are used on each
leg. Sixty-eight segments per leqg are used for frequencies between 10 and 30
MHz. In all cases, the radius of the tower legs is set at 0.6 metre which is
the maximum allowable to maintain the thin wire criteria of NEC. The tallest
tower considered is 73.46 metres (241 feet) high with a base 9.15 metres
(34.77 feet) square. The above measurements are based on the dimensions of
the towers on platform Ellen (see Appendix E). These dimensions are scaled

appropriately for other tower heights.

The BSC Program uses collections of platforms and cylinders to represent
scattering objects or conducting structures. The structures should be appre-
ciable in size with respect to a wavelength and must be in the source antenna

far field (usually a distance of a half wavelength is sufficient).

The source model used for vhf, uhf, and higher frequencies is the half

wave electric dipole source provided as an option in the BSC.

The source is a half wavelength dipole excited with unity and zero phase.

A nominal height of 25 metres above the water surface is used. This value is

10




b)

(a)

Figure 2-1. Sketch showing the four leg tower (a) with horizontal members; (b) without
horizontal members.

11




Figure 2-2. Sketch showing the four-sided trapezoidal tower model.

12




an average height based on the design criteria used for siting vhf and uhf

antennas on ships.

A cylindrical model and a trapezoidal model of the drilling tower were
considered. The trapezoidal tower was assembled from four flat plates forming
a tower as shown in figure 2-2. The cylindrical model is a simple constant
radius tower of equal height. The radius is the mean radius of the trape-
zoidal tower. Tower dimensions are scaled appropriately from platform Ellen
(Appendix B). For direct line-of-sight, the trapezoidal tower model provides
more blockage than the cylindrical model; otherwise, the cylindrical model is
the limiting case. The trapezoidal model must be rotated at each location to
find the maximum scattering effect whereas the cylindrical model presents the
same scattering effect irrespective of the angle of incidence. Hence, the

cylindrical model was used for the scattering analysis.

2.4 ANALYSIS OF THE SCATTERING DATA

The scattering analysis was performed at frequencies selected from the
SESEF frequency assignment list (Appendix F). Due to the long run times using
the NEC Computer Program, the analysis was performed at only a few high fre-
quencies. Due to the shorter run times associated with the BSC Computer
Program, analysis was performed at all of the primary frequencies for vhf and
uhf. Midband frequencies were used for analysis of effects at frequencies

used for noncommunication systems tests.

Appendix C contains the results for high frequencies. Tabulated by
frequency are the pattern degradation values (Section 2.2 for a definition of
pattern degradation) resulting from moving the tower model along a circle at
distances of 0.1, 0.4, 0.7, 1.0, 2.0, 4.0, 8.0, and 12.0 kilometres. The
angle given is the tower position along the circle measured from the north-

south line extending between the SESEF receive and transmit sites.

8. NOSC TD 356, Shipboard Antenna and Topside Arrangement Guidance, by DW
Dubrul and LM Peters, September 1974




As one would expect, the data show that at hf the greatest effects occur

when the spacing between the tower and the transmit antenna is relatively

small. The structure must be closely coupled to the antenna to produce sig-
nificant pattern degradation. This does not occur for reasonable tower-to-
buoy (transmit site) spacings. The effects are also more pronounced at the
higher frequencies and for line-of-sight configurations. At the upper end of
the hf band, the scattering effects due to multipath propagation modes begin

to influence data.

pata for vhf and uhf communication system test frequencies are tabulated
in Appendices B and C, respectively. Appendix D contains the data for fre-
quencies between 0.212 and 13.35 GHz. These data show pronounced multipath
effects due to scattering from the tower. The worst case occurs (1) at direct
line-of-sight, (2) at small angular displacements from direct line-of-sight,
and (3) at small tower spacings (less than 1.0 kilometre) on all sides of the

transmit site.

The pattern distortion due to scattering can be translated into accep-
table and unacceptable locations for drilling operations as follows. 1In
Section 2.2, a pattern degradation threshold level of 0.5 dB is defined to
distinguish between acceptable and unacceptable pattern distortion. All tower
locations where the magnitude of the pattern degradation factor is 0.5 dB or
greater are unacceptable. Sifting through the data, all such tower locations

can be identified and noted on a chart.

The result of this operation is shown in figure 2-3. Only points to the
left of the SESEF range centerline are plotted. Due to gymmetry, the right
side is identical. Because of the tedious nature of this operation, only
sufficient points are plotted to define the shape of the forbidden region. No
towers can be tolerated within 0.8 nautical mile of the transmit site and
within a corridor extending 0.5 nautical mile on each side of the centerline
running between the SESEF transmit and receive site. The restricted region of

0.8 nautical mile around the transmit site should also be applied to the

receive site. Note that this restriction could be reduced to 0.6 nautical
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mile for tower sites to the east and west of the transmit site and receive
site; however, it may be clearer to define the region by a circle than by an

ellipse.

The above analysis was also carried out for a cluster of towers. The
cluster consisted of from two to four equally spaced towers arranged on a 100
metre radius circle. Similar to the single tower arrangement, the center of
the cluster was moved along a circle centered at the receive site to obtain
the pattern degradation factor. The i1esults are incorporated into figure 2-3.

They show that there is little change in the forbidden zones.
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3.0 ACTIVE INTERFERENCE
3.1 TOLERABLE INTERFERENCE LEVEL AT THE RECEIVER LOCATION

This section establishes the maximum tolerable .nterference level at the
receiver site due to incoherent electromagnetic emissions from the drilling
operations. For an acceptable level, the interference due to drilling opera-
tions should not exceed the ambient noise at the receiver site or the receiver
internal noise - whichever is greater. Therefore, the operation of the SESEF
range will remain noise-limited - either the current ambient noise or the

receiver internal noise.

The ambient noise model used to establish the acceptable interference
level is based on measurements compiled by Spaulding and Disney9 and used by

10 and by the International Radio Consultative Committee.11 Figure

Churchill
3-1 displays curves for the estimated mean value of Fa in business areas,
residential areas, rural areas, and quiet rural areas. Fa is defined as the
mean noise power in the bandwidth of the receiving system. This is available
fram a short lossless monopole antenna relative to the available thermal noise
power , assuming a perfectly conducting ground plane. Since the SESEF range is
located within a business area, the curve for the business area is used as the

ambient noise model. An equation to approximate this curve is:
Fa = 77 - 27.5 log f for 0.2 MHz < f < 300 MHz (1)

where f is in MHz and Fa is in dB relative to thermal noise which is -174

dBm/Hz.

9. OT Report 74-38, Man-Made Radio Noise Part I: Estimates for Business,
Residential and Rural Areas, by AD Spaulding and RT Disney, US Department
of Commerce, Office of Telecommunications, Boulder, CO, June 1974

10. ECAC Final Report ESD-TR-77-404, Naval Shore Electronics Criteria:
Man-Made Noise, Second Edition, by RB Churchill, September 1977

11. Report 322, International Radio Consultative Committee (CCIR), World
Distribution and Characteristics of Radio Noise, International Tele-
communications Union, Geneva, 1964
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Figure 3-1. Estimates of median Fa values for composite radio noise.

Usually the Fa of a noise source is measured as the noise field intensity.

EB, Fa and EB can be related by:

where

Fa + 20 log £ + 10 log b - 95.5 (2)

the rms field intensity of the noise in business areas in dB re 1
uwv/m, a function of the bandwidth of the bandwidth of the receiving
system.

frequency in MHz

receiving system bandwidth in Hz.

Substituting equation (t) into (2), and letting b = 1000 Hz, one gets

E

11.5 - 7.5 log £ for 0.2 MHz < f < 300 MHz (3)




where

EB is in (4B re 1 yv/m)/kHz.

At the SESEF range, EMI/field intensity meters made by Singer are used as
receivers. EMI/field intensity meter model NM-17/27 is used for the frequency
range between 10 kHz and 32 MHz; model NM-37/57 for 30 MHz - 1 GHz; and model
NM-67 for 1.0 GHz - 18 GHz. Detailed descriptions of the EMI/field intensity
meters can be found in the manufacturer's bulletins.s_7 Receiver noise in 4B

per receiving bandwidth of each meter is shown in the following table:

Model Frequency Range Receiver Internal Noise
NM-17/37 10 kHz - 32 MHz -26 dB uV/kHz

NM-37/57 30 MHz - 1 GHz -17 4B yVv/10 kHz

NM-67 1 GHz - 18 GHz 7 dB uv/100 kHz

The field intensity (ER in dB re 1 uyV/m) is found by adding an associated
antenna factor (K expressed in decibels) to the receiver internal noise (VR,

in dB re 1 uVv).

The antenna factor is a function of frequency. An hf loop antenna is
used for model NM-17/27 meter and its antenna factor is specified graphically
in figure 3-2, Using these curves, one can calculate field intensity ER at

various frequencies as shown below.

f, Mz 0.2 0.375 0.75 1.5 3.0 6.0 12.0 20.0 30
K, dB 55 44.5 43 42.5 33.5 32 29.5 25.5 31
ER, (dB re 29 18.5 17 16.5 7.5 6.0 3.5 -0.15 5

1 wv/m)/kHz

Antennas used for measurements in the vhf and uhf frequency bands are

antenna type 66095 and AT-150/SRC, respectively. The antenna factor for these

vhf and uhf antennas is assumed to range from 4 dB to 7 dB.
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Let K = 4 4B, then

1
]

-13 (dB re 1 uv/m)/10 kHz for 30 MHz < f < 400 MHz

or -23 (dB re 1 uv/m)/kHz

Parabolic reflector antennas are used for measurements at frequencies above
uhf; these antennas are highly directional. SESEF range has experienced in-

terferences generated from navigation radars on commercial fishing boats and

private pleasure craft. However, it is not expected that the interferences
will be significantly increased due to the installation of the drilling plat-
form. Therefore, interferences at frequencies above uhf will not be consider-
ed.

Figure 3-3 shows the values of E_ defined in equation (3) and the values

B
of ER calculated previously. Comparing the values of E

e

B and ER at each fre- H

quency and selecting the larger value of EB and ER' one can establish EM as

the maximum tolerable interference level at the receiver site due to inco-

herent electromagnetic emissions from the drilling operations. For simplici-

ty, EM is established as

16.51 - 18 log f for 0.2 MHz < f < 3 MHz
EM = (4)
11.5 - 7.5 log f for 3 MHz < £ < 400 MHz.

where

f is in MHz, and EM is in (dB re 1 uv/m)/kHz.

3.2 DISTANCE REQUIREMENT

There are several man-made electromagnetic noise sources at the drilling
platform, eg, welders, motors, and cranes. These industrial equipments emit

incoherent electromagnetic noise which may interfere with the receiver at the

SESEF range. In addition, communication transmitters located at the drilling

platform will generate troadband noise which may also become a threat to the

victim receiver at the SESEF range. Although the exact type and the number of
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Figure 3-3. Maximum tolerable interterence level at receiver site.

these interfering sources are unknown, it is assumed that there exists at
least one rf stabilized arc welder installed on the drilling platform. Based
on this assumption, a restriction on distance between the drilling platform
and the receiver site at the SESEF range is established in this section. The
field intensity of the interference signal due to an rf stabilized arc welder
decreases as the distance away from the drilling platform increases. It is
required at the receiver site of the SESEF range that the field intensity of
the interfering signal must not exceed the maximum tolerable interference

level Aiscussed in the previous section.

22




Reference 12 gives the noise field intensity of an rf stabilized arc
welder measured 1000 feet away from the welder. These data provide sufficient
detail to determine both the frequencies of the dominant noise emission and
the range dependence of interference in a typical industrial environment., The
range variation of the dominant noise-field emissions in the mf and hf bands
is proportional to d for the separation distance of 1000 feet to 1 mile,
Dominant radiation bands for the spark-emission spectrum are identified in
figure 3-4 at 750 kHz, 3MHz, and 20 MHz. The field intensities at these fre-
quencies are 9, 20, and 15 (dB re 1 pV/m)/kHz. These field intensity values
are campared with the maximum tolerable interference level; the results are

shown in the following table.
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Figure 34. Rf stabilized arc welder and plastic welder noise.

12. Duff, WG and white, DR, A Handbook Series on Electromagnetic Interference
and Campatibility, Don White Consultants, Inc, Germantown, MD, vol 5, p
7.30-7,33, 1972




Field Intensity in (4B re 1 uV/m)/kHz

Frequency wWelder Noise at Maximum Interference Difference
MHz 1000 Ft Distance Level at Receiver Site daB
0.75 9 18.76 - 9.76
3.00 20 7.92 12.08

20.00 15 1.74 13.26

The above table indicates that the difference between the two field
intensities at the frequency of 20 MHz is the largest. Therefore, the field
intensity at 20 MHz will be used to establish distance restriction on the

drilling platform.

Since the range variation of the noise field emission is proportional to
d-1'5 for the separation distance of 1000 feet to 1 mile (5280 ft), an equa-
tion to relate the field intensity and the distance can be written. At fre-

quency = 20 MHz and 4 = 1000 feet, the welder noise field intensity is

Ew = 15 (dB re 1 yv/m)/kHz = 5.62 (uV/m)/kHz.
Let Ew = 20 log 8w, one gets
1.5
_ (1000)
8w =5.62 ——

where

8w is in (uv/m)/kHz and d is the distance separation from the drilling

platform in feet., Converting (uv/m)/kHz into (dB re 1 uv/m)/kHz, one has

.5
E, = 20 10g 5.62 + 20 log 12%9
= 20 log 5.62 + 30 log 1222
= 105 - 30 log 4 for 1000 feet < d < 5280 feet
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This equation shows that the E_,6 decreases at the rate of 9 4B whenever the

W
distance is doubled. It is required that

Ew = EM = 1,74 (dB re 1 uv/m)/kHz

at the receiver site of the SESEF range. Therefore, one obtains

1.74

105 - 30 log 4

[
[

2767 feet

= 0.5 nautical mile

The drilling platform must be located at least 0.5 nautical mile away

from the receiver site of the SESEF range.
3.3 TOLERABLE INTERFERENCE LEVEL VS DISTANCE FROM THE RECEIVER LOCATION

Since the distance requirement between the drilling platform and the
receiver site at the SESEF range is based on the noise field intensity model
for a stabilized arc welder, the same noise field intensity model will be used
to establish the maximum tolerable interference level at any distance from the
receiver location. As discussed in Section 3.2, the range variation of the
noise field emission is proportional to d-1'5 for the separation distance of
1000 feet to 1 mile (5280 feet). For distance exceeding 1 mile, it is assumed
that the noise field emission is proportional to d-1. The following equation

describes the dependence of the maximum interference level on distance:

EM (a) = EM + 30 log 1232) for 1000 < d < 5280 feet

(5)
5280

EM (d) = EM -21.7 + 20 log for 5280 feet < 4

where

EM is defined in equation (4) and it is the maximum tolerable interfer-

ence level at the receiver site.




EM(d) for frequency at 20 MHz is ligsted in the foll-wing table

Distance 30 log 000) or -21.7 + 20 log [ 2280 E ()
a a M
4, ft E,, 4B (dB re 1 uV/m)/kHz
1000 0 1.74
2000 9.00 10.74
2767 13.26 15.00
* 3038 (0.5 nmi) 12.48 16.22
4000 18.10 19.84
5000 21.00 22.74
5280 21.70 23.44
* 6076 (1.0 nmi) 22.92 24.66
7000 24.15 25.89
8000 25.31 27.05
* 9114 (1.5 nmi) 26.44 28.18
12152 (20 nmi) 28.94 30.68
*15190 (2.5 nmi) 20.88 32.62
18228 (3.0 nmi) 32.46 34.20

* These values are shown in figqure 3-5.

EM(d) for other frequencies can be calculated in the same way by using

equations (4) and (5).
3.4 ADJACENT SIGNAL INTERFERENCE REQUIREMENTS

The previous two sections considered incoherent electromagnetic emissions
from the drilling platform. This section discusses the coherent electromag-
netic emissions which may cause adjacent signal interference, image frequency

response, or spurious response to the receivers at the SESEF range.

Adjacent signal interference data are not available for EMI/field inten-
sity meters. The manufacturer of the EMI/field intensity meters provides data
only for undesired response rejections which include intermediate frequency
rejection, image frequency rejection, and spurious rejection. The undesired
response rejections and the rf bandwidth (3 dB point) of the EMI/field inten-

sity meters are shown in the following table.
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Undesired Response
Model Rejection RF Bandwidth ;
NM-17/27 70 4B minimum 1 MHz
NM-37/57 60 4B minimum 5 MHz
NM-67 60 4B minimum 50 MHz

Based on these available data, adjacent signal interference criteria can
be established. The frequency separation requirement is that the interfering
signal should be separated from the desired signal at least one half of the rf
bandwidth of the receiver (the EMI/field intensity meters). The frequencies
of the desired signal are listed in Appendix F. Furthermore, the field inten-
sity of the adjacent interfering signal cannot exceed the sum of the maximum
tolerable interference level and the undesired response rejection (either 70 y

dB or 60 4dB) of the receiver.
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4.0 CONCLUSIONS AND RECOMMENDATIONS

Based on the analysis of scattering effects, it is recommended that the
following zones be excluded from drilling operations. No towers or platforms
should be placed within 0.8 nautical mile of the SESEF transmit site. No
towers or platforms should be placed within 0.8 nautical mile of the SESEF
receive site. No towers or platforms should be located within a corridor 1
nautical mile wide extending from the SESEF transmit site to the SESEF receive

site. These zones are represented by the shaded areas in figure 4~1.

Based on the data of the noise field intensity of an rf stabilized arc
welder, it is recommended that the drilling platform not be located within 0.5
nautical mile of the SESEF receiver site. Noise field intensities measured at
any distance from the SESEF receiver site for frequencies ranging from 0.2 MHz
to 400 MHz should not exceed the values defined in equation (5) and as shown
in figure 3-5. It is recommended that noise field intensities be measured
before and after the installation of any drilling platform tc make certain

that they meet these requirements.

This study has not considered all possible combinations of tower
locations, tower sizes and tower clusters. Neither has it considered all
possible antenna configurations for the SESEF test range. To do so is a
formidable task beyond the present time and resources available. However,
this study has attempted to bound the scattering problem so that reasonable

campromises can be made.

The study of the scattering problem has not considered multiple tower
locations other than the clustering of towers within a 1000 metre circle. It
is presumed that only a few drilling sites will be used and that they will be
separated enough so that the single tower study applies. It is recommended
that proposals to set up simultaneous drilling operations in three or more
sites be evaluated on a case-by-case basis to determine the impact on SESEF

testing,
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Appendix A: Numerical Results - HF Data
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* 65.0 » 2.02 = ~.43 .20 = -.10 = ~.0t * .04 o« .04 » .02 »
« 70.0 . 2.26 = -.62 = -.14 = .31 = -.09 = 08 = -.03 .02 -
» 75.0 . 2.2y = .60 * 15 = =-.07 » 14 = .03 « .00 = co »
s« 80.0 . 1.83 = .29 = -.16 = -.28 = -.14 = .00 = 03 = -.02 »
* B85.0 . 1.11 = -.83 «» 21 » .14 » 15 = -.02 » 04 = -.02 »
*+ 90.0 . .06 » .16 » -.25 = .27 » -.14 = -.02 = .04 » -.02 =
* 95.0 * =1.26 = .63 » .29 = .13 = 15 = -.02 = .04 = -.02 »
* 100.0 * -2.62 « ~-.54 = -.33 =» =-.25 = ~.14 = -.04 = .04 = -.01 x
* 105.0 *« =3.47 ~.39 = .33 = .19 = 14 =+ -.06 = .02 = .02 o«
« 110.0 = =3.31 = .65 » -.34 = .18 = -.10 = -.06 » -.03 = .00 =
* 115.0 s =2.35 = .13 . .30 = -.28 » 02 o+ 02 = .03 = 03 =
* 120.0 e =1,16 = -.77 » ~-.22 » .08 » .12 .05 = -.03 = .03 =
* 125.0 . -1t = ~.06 »* .09 = .15 = -.08 -.05 = -.03 = -.02 »
* 130.0 » 71 . .65 = 14 -.25 = -.13 = .01 . PRI .00 *
« 135.0 . 1.29 = .26 = -.36 » .27 = -.08 » .07 = .02 = ~. 01 =
= 140.0 . 1.67 = ~.57 » .35 » .27 * -.07 = .07 = -.01 = -.01 .
« 145.0 . 1.88 = ~.67 =~ .00 = .25 » -.12 o« .03 = -.02 = .02 »
*« 150.0 . 1.97 » ~.08 = -.40 » ~.14 = -.09 » -.06 = -.03 =+ .00 =
*« 155.0 . 1.97 = .44 » .06 = =.11 * 13 = 03 = -.01 = .02 =
*« 160.0 . 1.93 = .64 = .37 = .26 » -.09 = U7 = ~.02 = .00 =
* 165.0 L] 1.86 = .58 « .27 = 10 e 12 0. .05 = -.03 » .03 »
* 170.0 . 1.80 «» .44 * .03 = -.16 » -. 11 * -.06 = .00 = .02 *
* 175.0 L 1.75 = .31 -, 14 = -~.26 = -.10 - .06 = -.03 = .02 .
» 180.0 . 1.73 = .26 = -.19 = -.27 = -.06 = .07 = 01 % -.02 »
. .- E R m et AR e e g - R - S - ——————— LR et A —-— e . ——— *




PINBSILPEOIRLIEETIEIRERRS IV o PATTERN DEGRADATION IN (DB) e vesABRR S LA eV sreane s
FREQUENCY 4.040 MHZ DRILL TOWER HEIGHT 73.450 METERS

B e e e e e e e e e e e e e e e e e - .

. DISTANCE FROM BUQY TO DRILLING PLATFORM .

S ——m———— - B m————— - — e~ ——— B ———— - ———— . Ve —— - - —— P ————— -

 0.10 KM *+ 0.430 KM » 0.70 KM » 1.00 KM = 2,00 K& 4.00 KM = 8,00 KM = 12.0 KM =
G e e o —————— - - - e — e - g - B ————— e P e ——— o ——— - W ———— »
* ANGLE « 0.C5 NM « 0.22 NM » 0.38 NM = 0.54 NM « 1. 0B Nv + 2,16 NM « 4,32 NM = 6.48 NM »
L htld A ——————— e ———— - - = — A e e e m e ————— L ] - —————— .
. .0 ¢« =3.89 = -.83 = ~.43 = =.30 = .14 . .07 = -.03 = -.02 =
. 5.0 - -2, a5 - -.03 - -.54 - -.33 - -,21 . -.009 * .01 * .04 »
« 10.0 « -4.10 ¢ ~1.11 = -.63 = ~.38 = .04 .05 = 06 = .02 s
*« 15.0 . -4.17 = -.98 * -.17 = .22 s -.04 M .04 = .06 = .03 -
* 20.0 « -3.94 =« ~.18 = .65 « .18 » .21 . -.07 = .04 » .03 .
e 25.0 *« =3.19 = .79 = -.02 = ~.28 = 17 . ~-.09 -.05 =« -.03 =
« 30.0 « =-1.98 = LTT . -.38 = 219 o« 21 -.09 = .02 = .04 =
« 35.0 . -.58 -.63 = .50 = 15 o« .02 o+ c8 . .04 -.02 =
s 40.0 - .73 0= -.60 - -.52 = -.41 = -.10 - .10 = ~.04 = .02 -
« 45.0 » 1.75 « .90 . .38 = -. 14 = .00 A .07 » .05 = 00 .
* 50.0 . 2.37 = -.28 = -.03 = .18 = .20 -.07 = .04 - .03 o+
= 55.0 . 2.49 = -.39 = ~-.42 » .30 » 12 = -.05 » -.02 = -.01 .
*« 60.0 * 2.03 = .80 hd 46 = .31 - 09 * -.03 » .00 = .01 *
* 65.0 . .92 - -.96 . .20 = .25 16 - -.09 = =-=.03 = .00 .
« 70.0 » -.84 =« .74 s -.48 = 08 = L16 e .04 = .00 o« .00 -
= 75.0 » -2.66 = -.56 * -.28 = -.18 =» -.07 - -.02 = .01 - .01 *
* 80.0 « =-2.83 = .38 = 30 = ~.35 =13 = .07 . -.03 = .03 =
s 85.0 - -1.15 = -.13 . 46 = -.21 hd .16 . -.08 = .00 * 03 .
« 90.0 . .61 = .03 = .10 . 14 s -.03 - B .03 - 03 »
+ 95.0 . 1.69 = .20 = ~.39 = .32 = - 11 . .08 -.03 = .02 =
* 100.0 . .02 ~-.32 = -.39 = .19 o« 16 e -.07 = .03 = .03 =
* 105.0 . 1.63 .51 = 12 = -.08 .00 .04 = .04 = 02 =
+ 110.0 - .64 = -.69 - .43 = -, 27 = -.15 - -.04 » .04 = -.01 *
* 115.0 . -.73 = .70 = .01 = -.31 . -.08 = .08 . -.01 . -.01 -
* 120.0 s -1.94 = -.67 = -.43 = =-.30 = .00 = 04 » .04 » 02 =
*+ 125.0 * =2.24 = .30 = 22 » -.30 = -.02 = 06 = .04 = .01 =
* 130.0 *» =1.56 = .29 = A7 . -.28 = -.13 s .05 = -.03 = .03 =
* 135.0 - -.56 = -.71 - -.36 = -, 10 = -.05% . -.02 = -.01 * -.01 *
* 140.0 . 32 . .37 = .38 » .23 - L1200 -.07 = =.01 » .02 »
* 145.C - .94 = .47 hd -.39 = L1200 -.06 . -.04 = ~.02 = -.02 »
« 150.0 . 1.31 = -.47 = .32 o« -.26 » -.12 s .05 = -.03 = .03 o+
* 155.0 . 1.49 -.57 = =-.07 » .27 * -.07 ~ .07 o« .01 = -.02 =
* 160.0 - 1.54 » .08 = -.32 = -.25 = -.12 * .04 = -.02 = .03 *
* 165.0 . 1.53 = .52 = 21 . .06 » -.01 » OB BN C1 01 e
* 170.0 . 1.49 » .61 . 37 . .26 = .03 o+ 00 = .00 - .01 =
* 175.0 . 1.45 » .56 » .27 = 11 12 » 0S5 » -.03 » .02
*« 180.0 . 1.44 CI 21 = .03 = .06 » 06 = .03 = .00
. - L ——m e — - —— LR Dl et g ———————— Y —————— e ———— W, - e —————— *
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»

-

L

= 0.10 KM
e - —— e ———— -
* ANGLE « 0.05 NM
Pmma - - ——— g —m————— -
* .0 - -4.79
. 5.0 * =-4.83
* 10.0 + =4.76
*« 15.0 ¢« -4.06
« 20.0 « =2.48
* 25.0 . -.49
*« 30.0 . 1.27
* 35.0 * 2.42
* 40.0 . 2.68
* 45.0 * 1.82
¢« 50.0 . -.40
*+ 55.0 « =2.85
* 60.0 » -—t1.44
¢ 65.0 . 1.06
« 70.0 . 1.92
+ 75.0 » .88
*« 80.0 * -1.33
*= B85.0 . -1.45
* 90.0 . .52
*+ 95.0 - 1.40
* 100.0 . L7
*+ 105.0 » -.78
= 110.0 = =1.13
* 115.0 . -.05
*« 120.0 . .80
* 125.0 * 86
* 130.0 . 39
* 135.0 . -.15
* 1,0.0 . ~.42
* 145.0 . -.47
* 150.0 . -.45
* 155.0 . -.42
* 160.0 . -.37
* 165.0 . -.29
* 170.0 . ~.20
* 175.0 . ~-.13
* 180.0 . -.10
WP = e -

fF

REQUENCY

PATTERN DEGRADATION IN (DB) P T R N X T T T I ey

6.970 MHZ

DRILL TOWER MEISHT  73.4060 METERS

DISTANCE FROM BUOY T

LK SR I I IR R N R R R R R B 2R BE EE R N B EE R E EE X BE BF BE B N B I BE I Y IR I RN N S

L I IR A I Y R I R L I R TN ST Y I BT ST N B N 2 25 R TR Y I BT T ST SR S Y Y
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0

-

# # ¥4 % % B F B & B BB R R R R R R KRR R RERRE R RRERRERREEEE RN

DRILLING PLATFCORM

-.20 - -.10
-3 M -.C4
27 . 01
28 = -.16
.16 - 14
-.07 ~ .13
-.26 - .05
.02 = .07
.04 » 10
.25 - -2
.23 -.12
120 . 12
-.21 . CcS
10 - AR
18 * ~-. 11
.04 = co
-.02 - .05
.00~ .03
06 - -.03
10 - -.28
AR . -.C8
.07 -.05%
=.07 = .07
-.15 « -.08
15 = .00
-.14 = -.07
=-.10 « .07
-. 1 . .07
-.08 -.07
.04« -.06
13 - -.01
06 - -.07
-.09 -.07
-.12 . .0€
-.13 -.0
12 » 01
07 = v 4

»
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LEZII AR ELE R ARE SRR LN NIENESES

F

REQUENCY

PATTERN DEGRADATION IN (DB)

8.190 MHZ

DRILL TOWER

LR L e N T R ]

HEIGHT 73.

4

60 METERS

PPN
« 0.10 nM
B - ——— e —m—————
*  ANGLE « 0.05 NM
form— ————— e ———————
hd .0 ¢« =4.94
- 5.0 * -4.95
L4 10.0 * -4.69
¢« 15.0 = =3.55
« 20.0 *» =1.56
« 25.C . .53
*= 30.0 - 2.05
+ 35.0 b 2.63
. 40.0 * 1.92
* 45.0 . -.38
« 50.0 = -2.85
*+ 55.0 » -.95
* 60.0 . 1.37
*« 65.0 . 1.48
- 70.0 . -.44
s 75.0 + =1.61
* B0.0 . 22
* 85.0 = 1.14
*+ 90.0 L4 16
* 95.0 - -1.10
= 100.0 L -.27
* 105.0 . .74
*+ 110.0 = 47
« 115.0 . ~.43
* 120.0 . -.52
* 125.0 b [o]4]
* 130.0 » .15
* 135.0 . .00
* 140.0 * .10
* 145.0 - .44
* 150.0 . .62
* 155.0 - .43
* 160.0 . ~.05
* 165.0 b -.63
* 170.0 = =1.1
* 175.0 « ~1.39
* 180.0 = =1.48
L - - - - -

.

® € # K £ # & F B £ B R K BRRR SRR RRER S RT RN EEFRRE R
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»
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100.
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F

REQUENCY

PATTERN DFGRADATION IN (DB)

12.045 MH

Z DRILL TOWER HEIGHT

IS LR LS RN NN N IR N F NN

73.430 METERS

DISTANCE FROM BUOY TO

-1.
-1.

NN -
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DRILLING PLATFORM

2.00 Ky

.
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4.00 KM
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I LI L TR L T YT R PATTERN DEGRADATION IN (DB) L R S .
FREQUENCY 15.525 MHZ DRILL TOWER HEIGHT 73.460 METERS
B e e e . e T T e e . . . e - — e ————— - -
. DISTANCE FROM BUOY TO DRILLI*G PLATFQORM .
R ——————— - B ———— - - P —— - ——— e ——— = - B ——— P, — - ——— LRt R W ————— - -
¢ 0.10 KM & 0.430 KM » 0.70 KM = 1.00 KM + 2.00 KA * 4.50 KM & 8.00 KN = 12.0 KM *
B - ——— e -————- - - B = R - = — W - - —— L i - ———— - - .
¢ ANGLE * 0.05 NM = 0.22 NM « 0.38 NM « 0.54 KM = 1,08 NN » 2.16 NM « 4.32 NV » §.48 NM =«
Pmm—m—————— mm—————— - Erm— - ——— - Pmw— - - ——— B — e - ——— o ————— e - ————— »
- .0 s -4.97 s -=-2.,14 * -1.12 = -.73 = -.33 » -.16 = -.08 = -.05 =
- 5.0 * -4.25 + =2.,18 « =1,22 = -.72 = .08 b .1 . .10 . -.01 -
= 10.0 e =2.34 = .41 . 1.08 = .34 = .39 -.21 . -.06 = .02 =
» 15.0 - W27 1.00 * -.61 = .41 . .33 - -.18 = -.10 = -.07 *
« 20.0 - 2.07 = -.30 » -. 62 » -.74 = -.26 = L1 . ~.06 = .03 =
* 25.0 . 2.08 = -1.,21 = .37 . .02 = .28 ¢ 02 = 03 = -.05 =
* 30.0 . -.30 = 15 o« -.08 = -.27 = .01« .10 = .04 = -.08 = .
* 35.0 » -1.30 = .25 = .60 .03 = 19 = .04 = -.01 + =01 = {
* 40.0 . .97 = -.36 =» .41 . ~.38 = ~.16 = .03 = -.01 = -.01 =
« 45.0 . -.23 = -.61 - .39 = -.28 » -.06 = .07 = -.02 = -.02 =
« 50.0 . .39 = .42 - -,22 = 17 0= -.07 . -.03 = -.01 * -.0t *
« §5.0 . .04 = -.28 = .19 .- -.19 = -. 11 . -.04 - .02 = -.01 =
*« 60.0 + =1.10 » .30 - -.23 » -.02 =« .07 . Q3 » =-.02 = .01 »
s 65.0 . .57 = -.41 » -.15 = =-.04 » 06 » .04 = -.03 » .01 =
« 70.0 - .12 = .27 . -.04 = -.19 = -.10 = -.04 = .02 = .00 =
« 75.0 - -.44 = .29 » -.07 = .03 = 08 = .03 = =-.02 = .01 .
« 80.0 . 45 = ~-.50 = -.26 » R B ] 12 = -.07 = -.02 = .01 .
*» 85.0 - 0G = -.49 = -.49 = -.16 = 12 » ~.07 = ~-.04 = -.02 =
* 90.0 - -.44 .40 » -.26 » 15 = 15 = -,.09 = ~.03 =« 00
« 95.0 . 1.30 =« 79 » .21 = =-.14 = 17 -.09 = -.01 = .02«
* 100.0 * -2.00 = .05 = .49 = .20 = .16 -.09 = -.04 = -.02 »
* 105.0 . 1.95 = -.91 = .50 = =-.34 » -.02 .07 = .02 = =.03 »
* 110.0 . =2.11 = .14 . LA5 = .23 » -.10 = -.04 = -.02 =« -.01 *
+ 115.0 . 1.18 = .54 » .39 = .28 » -.06 = .07 . ~.02 = -.02 =
* 120.0 . 05 e -.58 = .00 = .23 » -.05 * 05 » -.01 = -.02 =
s 125.0 - =-.60 = .38 . -.20 = .07 = -.01 * 00 = .01 * .01 *
* 130.0 L .48 » -,20 10 = =-.07 » .05 = -.02 = .00 = .01 -
* 135.0 . 14 -.06 = 08 = -.08 » .04 . -.01 = -.01 = .01 e
*« 140.0 . 1Y . =11 . 10 = .10 = .06 = .02 o« -.01 = -.01 »
+ 145.0 - -.77 = -.13 = 15« .03 = -.07 = .01 = =.02 = -.02 =
* 150.0 . -.04 = ~-.25 = -.16 = .13 » L0t . ~.05 -« .02 = -.02
* 155.0 . 1.02 = -.38 = L22 = -.08 = -.08 » .02 = .01 » -.02 »
* 160.0 b .80 = .29 » -.02 = .16 = .05 = -.01 = -.03 »* -.01 =
* 165.0 . -.19 = -.20 = .07 = .00 = -.11 - .03 = ~-.02 = -.02 »
* 170.0 . ~.99 = .40 » .21 = -.04 = -.12 » .05 = .01 = ~.01 =
* 175.0 . =1.27 = -.13 -.09 = -.08 = -.06 =+ -.05 = .02 = -.02 =
* 180.0 * ~1.30 = -.32 » -.25 = -, 21 = .10 o« .02 = -.03 = .00 »
. -~ g m————— - - = ——— e —— e - Pre - ——— A mme—————— Ve —a— =
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PATTERN DEGRADATION IN (DB)

18.990 MHZ

DISTANCE FROM BUOY TQ

*
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DRILL TOWER HEIGHT
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73.460 METERS

%

* &

3 B B & B A KB R R R R R EE RN R EE RN R R E R R X R R R RN RN




SEEINENESE NI RIS R RN RO REI S P PATTERN DEGRADATION IN (DB) R Ly
FREQUENCY 23.000 MHZ DRILL TOWER HEIGHT 73.460 METERS

B e e e . VR R e R e e e - = e s = = = - — -

* DISTANCE FROM BUDY TO DRILLING PLATFORM -

e - —— mmm s ——-- fmmm e - e, ————— - A m - ———— A~ ——— e -

= 0.10 KM = 0.40 KM =+ 0.70 KM = 1,00 KM » 2.00 KA\ * 4.00 KM = 8.00 KM + 12.0 KM
Srmmw e ——— - ———- Frmm - P - L R il L et bt B et Rkt -~ ——— N m————————— *
¢ ANGLE * 0.05 NM » 0.22 NM = 0.38 NM « 0.54 NM = {1 .08 Nv =~ 2.16 NM = 3.32 NM = 6,48 NM =
P ——— e ————— - e ——— - v e — —mm v ———— o mm— - e - .
- .0 « -1.85 =+ =2,10 s =1.25 = -.82 = -.36 » ~-.16 = -.08 =« -.05 =
. 5.0 e« =-1.73 = =1.56 « .86 = -.28 «» .46 = -,25 = -.04 = .05 =
« 10.0 » -.97 =» 1.49 = .10 = -.82 = -.11 = 22 » -.05 = -.04 «
* 15.0 . .11 « -1.49 = -.07 » .72 = -.31 * .08 » -.01 * -.01 -
¢« 20.0 - =-.17 =+ -.89 » -.27 « .57 = -.21 * AR b -.05 = .04 =
« 25.0 . -.76 = -.97 = -.67 = -.33 = .02 = .09 = .03 = -.03 =
* 30.0 L] 1.46 = -.04 = -.12 = -.02 = 15 = -.08 = -.04 = -, 01 *
*« 35.0 L] -.84 = .16 =» -.03 = “. 15 = .05 = .03 = -.01 * .01 -
« 40.0 . .27 = .53 = 15 =.16 =* -.02 » .02 = .01 = .00«
¢« 45.0 * .09 » -.12 = -.12 = 12 x -.03 » .00 = .01 = 00 =
« 50.0 - .46 = -.19 = .01 = .09 = 02 o .02 = -.01 .00 =
s 55.0 = =1,03 = .02 = -~ 16 = .09 = 01 = .02 = .02 « .01 »
+ 60.0 . 77 = 21 » -.07 = .01 = .10 » .00 = .01 - -.02 =
s 65.0 » .79 = 15 e -~.32 = -.12 = 13 » -.07 = ~.02 = .01 .
*» 70.0 o =2.54 = -.36 » -.02 = 21 s -.06 =« .00 = .02 = .03 =
« 75.0 . 1.86 = .31 = 16 = .03 » 18 = .02 = 01 - -.02 =
s 80.0 - .62 26 12 = .08 = 13 = 10 = -.06 = .03 =
* 85.0 * =2,30 = ~-.86 = ~.56 = -.40 = -.21 * -, 11 * =-.05 » -.0 =
+ 90.0 . .90 = .56 » 46 = .35 = 07 » 02 .05 = 03 =
*» 95.0 » .94 = .42 = .19 = 13 = 10 = .10 = -.05 = .01 -
« 100.0 - -.59 » -.79 = ~.50 = ~-.35 = - 17 = -.09 = -.03 = .01 )
s 105.0 s ~1.14 = .39 = .38 = .28 =« -.14 = ~.04 = .03 » .00 =
* 110.0 » .24 .03 » -.28 » -, 14 = -.02 = .02 = .02 » .00 =
s 115.0 L] .59 = -.15 = .16 = -.06 » -.02 » L0V s =-.01 = .00 =
*+ 120.0 s =2.07 .04 » ~.01 = 02 » .03 » .00 = -.01 - .00 =
* 125.0 . 2.44 = 48 = -.07 « -.13 = -.03 = .00 = .01 » ~.02 =
* 130.0 « =3,23 = 08 = .25 = .14 .09 » .05 .02 = .00 =
* 135.0 L] 1.88 » 06 = -.28 = A1 . 05 = .00 = ~.03 = ~.02 »
*« 140.0 *+ =1.42 = .39 » .02 = -.15 = .C8 » .03 = .01 * .00
* 145.0 . .30 = .03 =» ~.16 = =~ 17 = .09 = .03 = -.02 » -.01 =
* 150.0 - .04 = -.03 = .07 = 10 = .00 = -.04 = .01 - .00 =
¢« 156.0 L] .76 = -.24 - ~-. 14 = 00 » -.07 * .03 = .02 =* .01 *
* 160.0 . -T77 = -.18 » 03 = .06 = -.06 = 2 -.02 = ~.01 -
* 165.0 s =1.53 =« -.31 *- ~. 10 » 07 » -.05 «x .00 « -.02 = .00 =
* 170.0 » -.05 » .29 » ~.09 «» -.03 = -.06 = .03 o« .Ct * .00 =
* 175.0 . .90 = -.25 » -.C1 = 06 =« .00 » -.03 =« .01 = ~.01
* 180.90 . 1.15 = ~-.31 = -.16 = =11 = .03 - -.02 = -.01 = .01«
. - L d ——— - - - Amm - =~ L Skt - P ———————— B ———— L Ll s et *
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PATTERN DEGRADATION IN (DB)

26.775 MHZ

DRILL TOWER HEIGHT

IR R EEE B NE AL LN E R P RN FY NN

73.460 METERS

FREQUENCY
_________ e
0.10 KM = 0.40 KM
_________ mmmm
0.05 NM » 0.22 NM
_________ mmm =
-3.91 « =2.12
-3.99 « -1.219
-2.50 = 1.39
~.15 = .12

.04 = .03
72 = .81
.86 - -.92
~1.55 » .14
1.21 = .50
-.18 = .00
~.67 = -.37
.21 = 12
1.91 - -. 13
-1.53 36
-1.61 - 45
1.44 » .49
1.57 = .60
-.14 » .58
-1.22 = .20
~-.43 = ~.38
~-.08 = -.65
.65 = -.54
1.66 -.41
-.92 = -.53
=-1.80 = ~.43
2.35 = .60
-.B2 » ~.52
-. 11 . 17
.44 « .08
-.38 » .02
.83 = .28
-1.14 -.20
1.06 = -.31
=-.39 » -.17
~2.45 » .32
=-1.37 = -.16
-.63 = -.42
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Appendix B:

Numerical Results - VHF Data




C000000BOPRC0080 RG0S

PATTERN DEGRADATION

IN (DB)

DRILL TOWER HEIGHT

AR A R RN R R RN E N YN

73.440 METERS

FREQUENCY 36.900 MHZ
L]
[ ]
Pumwmmw - —-- Bom - --—- - o —-——- -
® 0.%0 KM ¢ 0.30 KM + 0.70 KM « 1.00 KM
trerarrmeng wme- Y R Smmmm e e ——————
e ANGLE ¢ 2.05 NM ¢ 0.22 NM ¢ 0,38 NM « 0.54 NM
[ R et EX L LT P [ T TP L b —————
L] .0 e -4.35 e -3.04 -.21 « =3.39
L] 5.0 e =580 e -~-1.75 = L1 . 1.03
* 10.0 e =3.22 = 1.20 » -.19 -.03
e 15.0 . 1.57 » 1.40 -.38 o -.82
¢« 20.0 . 1.87 = -.39 o -.79 .19
e 25.0 s =1.,82 e 70 o -.32 .27
* 30.0 . .98 o ,22 e .02 o -.08
e 3%5.0 . -.70 .64 o ~-.16 = -.13
* 40.0 . 1.32 » ~-.65 30 .18
e« 4%5.0 ¢ =1.30 = -.48 o 26 = .44
e S0.0 . -.60 = -.70 » - 17 .31
e 55.0 L] 1.11 = .43 o -.37 = -“.12
¢ 60.0 L] 1.37 o -.48 o 32 e -.09
* 65.0 . .94 o .45 o -.38 » 11
¢« 70.0 . .46 o .66 * -, 17 . -.19
* 75.0 . .19 e .62 o -.40 » .20
¢ B80.0 L] 15 e 16 o .01 . .07
e B85.0 . .27 » -.62 o .38 . .25
¢ 90.0 L] .40 o -.23 o -.35 = ~.33
s 95.0 . AN .66 » .49 . 17
¢ 100.0 . .86 = .52 . -, 44 .17
* 105.0 . .90 o -.09 .08 .09
* 110.0 = 79 e -.34 s a2 «  -.3
e 11%.0 . .39 o -.03 o .19 e =11
¢ 120.0 L] -.48 .74 o -, 41 .20
e 125.0 e =-1.66 ¢ -.44 o .00 o 25
¢ 130.0 o =1.17 e 78 o -,22 » -.12
e 135.0 . 1.13 = 43 o 29 o .15
e 140.0 . 1.06 » .78 » 13 » -.34
* 14%.0 e =1.86 -.50 « .18 o .43
* 150.0 * 1.6 = .70 o .24 o -.05
s 185.0 e =1.91 €2 o 03 o ~.19
s 160.0 . 1.47 = -.78 ¢ .43 e .05
* 168.0 L] .50 o W29 o =.33 o .44
* 470.0 ¢ =1,79 o -.09 o .57 e -.02
* 175.0 o =1.57 -,02 = .56 e -.13
¢ 180.0 ¢ =1.28 -.67 » .01 o .35
[ L ] - —— -0 .- -

P I R R T AR S S ST S S Y S R O TR R T T N TS S S S S S ST S S S S Y

*» * e 0

S 8 2 & 8 5 & 5 B & B 6 4 B R B A B S BB B R L SE LSRR AN

S 8 B 5 5 8 8 5 B P 8 B S E BB LB RS S E P LSS e R oo

® 8 5 5 & & & & 5 B % S 4 B P S B S S B OB K S P S BN s oo




[T TR RS T AN ISR Y PN N

FREQUENCY
»
*
L e R et
e 0.10 KM ¢ 0.10 KM
L el B P~
o ANGLE ¢ 0.05 NM ¢ 0.22 NM
PR P Ll B L L P bom e m - —m =
. .0 s =541 « -5.53
b 5.0 e =598 ¢ -1.15
e 10.0 s ~1.,73 e ~1.11%
« 15.0 . 2.17 e =1.40
e 20.0 . 10 e .61
s 25.0 . -.487 o .47
¢ 30.0 . .52 e ~-.58
e 35.0 . 1.12 o -.7
e 40.0 . -.79 e .22
s 45.0 ¢ =1.45 -.61
e 50.0 e ~-1.24 » -.57
e 55.0 o =1.30 o .16
e §0.0 e =1.34 oo ~.42
e 65.0 . -.22 e .16
e 70.0 . 1.19 o -.09
* 75.0 . .76 o ~.65
e B80.0 e =1,35 o a8
e 85.0 . .25 -.14
¢ 90.0 . .22 - .22
e 95.0 e =1.22 o .01
s« 100.0 . -.03 o -.07
e 105.0 . 1.39 o .66
e §10.0 . .27 -.27
* 115.0 ¢ =1.55 e -.58
e 120.0 L =, 14 o -.10
* 125.0 . .94 72
s 130.0 . 1.28 » -.t4
* 135.0 L 1.23 o -.41
e 140.0 . .63 e .73
e 14%.0 e =1,12 o -.67
¢ 150.0 . -.,69 o -.54
e 158.0 . 1.46 = .74
* 160.0 e ~1.66 .79
¢ 165.0 . 1.17 o -, 21
* 170.0 . .91 e .64
* 178.0 . .74 o -.60
e 180.0 s =1.06 o )
e Lt e R R L e P R

PATTERN DEGRADATION

47,700 MHZ

DISTANCE FROM BUOY T0

I BN B B B K I B I 2NN IR BEE BN NN BN Y BEK NN BEN NEE JEE NN NN BN NN JEE BN BEY DN TR NN BN NN BN BN BEE IR N 4

--------- P ———-
0.70 KM « 1,00 KM ¢
--------- L it ]
0.39 NM + 0.54 NM o«
--------- G ———————a
~1.34 « .50 e
LQA7 . 1.40 o
1.24 o .53 .
.63 . 25 e
.63 » .47 -
-.30 o .34 o
a8 e -.14 =

.49 e “.02 o
.52 . .37 e
-.37 » ~.25 o
-.39 -.28 o
39 » =.29 »

13 o .35 »

14 » -.13 »

-, 14 = .36 e
38 . .06
-.05 » .00 o
.35 e -.29 =

-. 46 11 .
.36 = .42 -
-.03 » .03 o

R L .09 o
-.30 » -.3 -
-.08 o .19 e
.41 . -.36
57 . 34 e

-. 13 .38 e
.30 » -.08 =
-.28 o ~.20 o
.09 o 43 .
-.48 o -~.39 e
.50 o .38 o
-.40 o 22 s
-.53 ~.20 »
-.40 = -.19 =
.44 = L31 .
-.01 - .00 »
——————— D .

B-3

IN (DB)

® % B B S # 5 B & 8 ¢ 8 5 B 4 8 & & & & 5 5 4 B B % ¢ F S 6t 4 e e s & 8

————

AR R Y R Y R R )

DRILL TOWER HEIGHT 73,

q

L3

* 8 0 B 8 0 5 & 8 B S S B 8 P S B LA B L S RSB RS e

0 METERS

P B B S B B S T B B 6 & 8 6 B B S 6 5 S S G B 6B B U P B S B S A S SO s N

s s a8 @

® 9 9 B & 2 & 2 5 B B G 0 5 B 6B B BB WO GBS E NS S e NS




000008 PO0NCEAGEROIEBIR S PATTERN DEGRADATION IN (DB) et trebes s et erers et bon e

FREQUENCY  53.900 MHZ DRILL TOWER HEIGHT 73.460 METERS

G e e e e m S e o = e o —————— R

. DISTANCE FROM BUOY TO DRILLING PLATFORM o

e ———-- V- — Sem e — - - —— e L v m = —— €. —— PO .

¢ 0.10 KM ¢ 0.40 KM *» 0.70 KM ¢ 1.00 KM ¢ 2,00 KV ¢ 4.00 KM » B.00 KM ¢ §12.0 KM
Omoma oo = ———-—-— Gt mm - - - LAl b L Kbt L e mr - —- G — . —— PO, o
¢ ANGLE ¢ 0.05 NM e« 0.22 NM =+ 0.38 NM « 0.54 NM & 1 OB NhM =+ 2.16 NM « 4,32 NM « 6,48 NM
L R L L L P D amm——————— [, Gmmm e o — i —— PO .
. .0 ¢ ~4.08 + =-6.10 ¢« -2.01 14 . 1.46 2.15 2.58 » 2.77 =
¢ .%5.0 e =~6.11 e -.70 = 1.36 1.29 .24 .53 . .47 ~.28 »
¢« 10.0 L] ~1.20 o -2.04 A ~.26 - .91 . .53 . -. 16 .08 s .22 .
¢ 15.0 . 2.23 o .46 » ~.55 e .70 -.36 .27 . -12 e 19
¢ 20.0 L] -.73 » -.56 28 o 237 . .28 - .07 » 18 e -.03
s 25.0 . .56 e L3t . 32 . .33 e .05 » -~.09 10 . 06 »
s 30.0 ¢ ~1.39 =.52 .30 e .45 e .23 e -.03 » -.0% = 15 o
e 35.0 . .70 e .66 o ~.26 o =.31 . 29 . .23 . .18 .14 .
o 40.0 . 1.24 .35 » .06 o 29 o 26 . .21 . .00 o -.03 o
* 45.0 . 1.21 = .16 » ~.36 =-.15 » 25 » ~.03 - .14 . .00 e
e 50.0 L) 1.15 ¢ -. 11 . ~,39 o .18 o 26 -.09 -.02 o 03 e
e 55.0 . 37 e .32 .29 e .24 o 16 « .12 e R -.03
e 60.0 & ~1.3a e -.48 e+ ~.22 s« =-.09 11 . .20 ¢ —.03 08 o
e 65.0 . .28 o 51 » .50 = .28 » .26 ¢ -.08 o .09 » 12 »
e 70.0 . .94 o -.52 = .48 e ~.31 e .21 . -.12 . -.01 s .09
¢« 7%.0 e =~1.35 -.64 » ~. 41 e -.28 = -.06 » 10 . .06 . .04 =
e B80.0 . 1.3t e ~.64 o a6 o =17 09 -.05 .00 = 12 .
e . 5.0 e =1.43 -.21 = a5 e 231 . 05 -, 10 . 15 e -.03
¢ 9.0 . 1.32 o .55 e 21 . .01 . -.19 16 » 03 . -.03 o
s 95.0 e =1.45 o .65 ~. 10 o =.14 = 11 . 03 o -.04 -.02 o
¢ 100.0 1.33 o 15 ¢ ~.48 e .22 » 16 14 13 e REI
* 105.0 e ~1.31 -.13 e .29 e .42 - -.14 e 20 . -.01 .00 ¢
* 110.0 . 1.00 o .20 » ~.41 o .44 .02 - 12 » 15 e L1 e
* 1150 o K 74 ¢~ 17 e =30 = 16 . .05 = 10 12 .
s 120.0 e =1.,23 o -.73 » ~.32 o L0t e .34 o -.06 « 16 .09
¢ 125.0 . 1.09 o -.04 ~.44 o =.36 -.12 . 10 . 12 e -.03 o
* 130.0 . 1.3 » -.35 - .07 . .30 * 12 . .24 . -.02 = 0B *
e 135.0 . .72 o A . - 12 o -.25 = -.06 16 = 13 e -.03 o
* 140.0 . .54 o L A ~. 16 o .44 ¢ -.21 . -, 12 e ~.07 o .00 o«
¢ 145.0 L] 1.09 o 15 e -.24 o -.38 = -.22 » -.04 15 e 07 e
* 150.0 . 1.43 » -.66 ¢ .20 e .31 . -.10 . -.04 = -.02 = 02
* 158.0 . -.82 o -.73 » .04 o .44 ¢ 14 » .01 . .05 » .08 ¢
s 1680.0 . .38 » .47 o -.50 o .46 * 12« .02 . 05 = 07 o
e 165.0 L] -.46 = =13 o -, 02 o .08 = .10 . 17 = .19 . .07 e
¢ 170.0 L] 1.49 o .76 o .51 e .33 » .36 00 15 . -.03
e 173.0 [ .51 » .58 o -.54 » .24 » e & AT . -.09 = 12 e
* 180.0 o A1 e .63 = .61 e W30 * -.25 + -.10 = 18 . 05 o
L] . EE T LR DL DLl Dol bl e Lol Rttt dal el ol kgl L temmm - -




000000000004 000000 0000 s0 PATTERN DEGRADATION IN (DB) D I A R P

FREQUENCY 72.920 MMZ DRILL TOWER MEIGHT 73.460 METERS

B e e e e e T T T T T e e R e e m T e e T e e e — e ——— .

. DISTANCF FROM BUDY TO DRILLIMG PLATFORM .

o - - P — - — - - T - - - P -~ L i B P - - - .

® 0.10 KM » 0.40 KM * 0.70 KM » 1.00 KM ¢ 2 .00 KM * 4,00 KM & R.00 KM ¢ 12.0 KM ¢
e -emaa A~ m———— e - frm——— - e Pmmr e e m = P e - Srm e e = Vme e ——— PR LT S me e — - - .
¢ ANGLE ¢ 0.05 NM ¢ 0.22 NM « 0.38 NM « 0.54 NM ¢ 1 0H N¥ ¢« 2.16 NM ¢ 4,32 NM ¢ 6.48 NM =«
e rae—- —— e ———— $em -~ Prmm = e - W mm e e~ L g L P -
. .0 e ~6.23 s+ -3.48 +« -3.B7 .95 Q5 . 1.6 « 2.42 o .64 .
L] 8.0 e <«6.97 = .69 o 1.74 « -.54 15 . .69 . .23 . -.43 o
e 10.0 . .49 1.00 = 1.15 o .95 10« .34 . .36 . -.01 .
¢ 15.0 . 1.39 = -.60 .52 . =.36 o 19 o .12 e -.07 » .04
* 20.0 e =1,a7 .56 e+ -.05 e -1y . =10 ¢ -.02 . -.03 = .15 .
¢« 25.0 . .23 77 . .4% . -.10 » -.27 » .29 . .07 e -.08 o
¢ 30.0 L] 1.02 o AL -. 3 . =.26 . 29 . 13 . =.07 o 12 .
¢ 35.0 .90 o .02 ¢ =35 e =17 . -.10 -.06 ~.03 = -.02 .
s 40.0 . .01 . -.08 d -, 22 . ~.27 o -.04 . .15 . .06 o -.02 A4
e 45.0 e =1.,05 o .57 o .00 o =.20 o .2 . -.05 . =-.01 . 02 -
« %50.0 . 1.11 o .59 o LAY . 25 » .25 - BN . =-.02 R .
e §5.0 . -.99 o -.28 o .07 . 28 e - 15 e 18« 12« .07 e
e 60.0 o 10 . -.15 e 29 . -.18 05 o -.10 = 14 . -.02 o
e 65.0 . 1.15 .52 = .13 e .17 . 10 -.03 » ~.04 .07 o
e 70.0 e .85 o .39 . .31 . .26 21, 19 11 e .00 .
e 75.0 [ .37 o 35 . .43 e 42 - .06 . 10 . .16 - .1t .
s 90.0 . .14 .67 = -.08 o =,30 o R Y A -.09 « -.06 = -, 02
¢ B85.0 . 16 = -.3t - 49 . =.36 - -.19 o -.07 = 07 e 1 .
e 90.0 . 33 o -.09 o ~.20 o =.,24 o .20 ¢ -.02 .03 e .06 .
e 95.0 . .51 o .58 ¢ ~.41 . .01 . 18 = 20 - 06 » .03
* 100.0 . .63 e ~.58 o .54 o -.11 . ,20 ¢ 17 o 15 e EEE
® 105.0 o 55 e -.42 o ~.50 =13 -.22 - .16 - -.01 e -.04 o
¢« 110.0 L] .13 e ~-.36 ~.47 &, =.39 » .3t . .07 e -.05 » .08
* 115.0 . -,.82 e -.58 o 19 o .48 30 - .J0 . 06 ¢ .00 o
* 120.0 e =1.31 e .56 ¢ ~. 18 o L0 . .16  * -.02 04 o R
e 125.0 . .74 . .73 . .18 e =.32 » -.09 » 14 o 10 e .
¢ 130.0 o .52 e -.37 ¢« -~.53 e =27 . .30 » 1T . -.06 .07 .
* 135.0 . -.34 o .49 ~.44 » .48 o 16 ¢ -.05 o -.095 = -.04 o
* 140.0 . =-,35 o -.69 o ~.472 » .04 16 o 24 . .08 o -.03 o
¢ 145.0 . 1.26 = -3 . -, 42 » .36 o -.18 * -. 1 . -.06 -.03 »
* 1%0.0 . 1.3 o .35 - .26 e ~-.43 » -.14 16 . .00 o 07
* 155.0 . 1.35 » .69 = .34 . .02 . .35 » -.04 15 06 o
s 160.0 . .38 e .15 o .34 . ~.24 ¢ 21 e .05 e 15 o .09
s 165.0 o «1.08 .43 o ~.03 o =.03 = 27 e .04 16 e .03 e
*« 170.0 . .83 o -.37 » ~.56 e -.08 .31 . -.08 e .03 e 09 o
* 175.0 . 1.13 o A0 . ~.45 o .48 -.19 - -.02 o 12 e A5 e
s 180.0 . .73 e .64 o .62 o .51 . -.22 ¢ -.07 » 05 = 11 .
[ ] * - - - - L LD el Rttt el R R L e el P ————- - LR T L -




020000000000 ¢000 00 ¢ 0ot PATTERN DEGRADATION IN (DB) CtPEPBEIIEIIBIEIEIOILIEIRRETESS

FREQUENCY 133.740 MHZ DRILL TOWER MEIGHT 73.400 METERS

B o e e T . T N e e e E e E e m e e T m e e m e ————— .

. DISTANCE FROM BUOY TO DRILLIMG PLATFORM .

P mm—————- - ——————- - ———— - - L S mm e mm = - m - D TR .

¢ 0.10 KM ¢ 0.30 KM + 0.70 KM « 1.00 KM ¢ 2,00 KV ¢ 4.00 KM & R. 00 KM * 12.0 KM =«
temmcacnmnog = —-——--- e me =~ - ——— Pmm e - = s —————— - L R G mm - —— - - - R e .
® ANGLE ¢ 0.05 NM ¢ 0.22 NM « 0.38 NM « 0.54 NM & | OH NV s 2,16 NM » 4.32 NM » 6,48 NM -
o mm—-- —— = ———- - LT Rl e By — - [ Badababndad o Prmm e G- - —-——— - e - - D .
L] .0 e ~5.90 & =-2.94 + =-2.40 + =-1.94 o -.63 1,11 . 2.00 2.33 =
. 5.0 e -5.64 = 2.07 s «1.76 = 1.33 = pl . a4 . .53 . .04 .
e 10.0 . t1.19 o .34 e .29 . .28 » -.0R = L0R . 00 -.03
e 15.0 + ~2.00 .90 + ~.64 .52 &« -.01 s« -.08 » -.1d .00 = ]
*« 20.0 . -.88 » -=.37 ~.32 o -.28 =13 . .07 . LOR « -.03 o
s 25.0 . -.69 e .53 e -.23 . 21 . .30 -.ta . .05 - 13 e
s 30.0 P 44 = .54 e L4t e L300 . -.08 .09 . .03 . .00 .
s« 38%.0 . 1.08 o .27 . ~.29 o -.28 o 05 ¢ -.08 e .00 = 11 e
« 40.0 o .50 e -.49 o 02 o .36 . ~.13 . 13 e -.02 ¢ .03 .
e 4%.0 . -.95 o -.03 o a0 o 232 e .05 . 1T . .03 . -.02 o
s 50.0 . .23 o .62 * .16 o ~.27 = .23 * -.06 . 12 . ~.03
s 55.0 . .97 e .52 o .24 o 07 . -.22 = 16 o 09 o .05 .
* 60.0 . .65 o .64 » aq . .26 .22 e 18 o .06 e =.02
s 65.0 e =1.04 o -.41 = .39 . .24 o -.0t . 14 - .09 e -.03 »
* 70.0 . .52 e .31 . .34 . .38 e ~. 19 . - 1t . -.03 = .03 e
e 75.0 Py -, 81 e -.65 o -.22 o .26 » -.22 - 05 = -.02 o L1y .
¢ 80.0 1.15 e -.68 = a6 e .16 = .01 . -1 . 1. .02 e
¢ 85.0 s =1.05 = -.03 .41 . A2 . .03 - .00 = -.04 = -.08 ¢
* 90.0 . -.41 @ .60 * .48 . .09 . .20 ¢ 19 » -.06 1Y .
« 95.0 . 1.30 o -.73 o .51 e =.39 o -.23 -.14 « -.04 00 -
e 100.0 . .00 o 17 . . - .40 o -.24 . -, 10 13 . 06 o
© 105.0 e+ -.99 o .38+ ~.06 = A e - 05 s -.12 e .03 s 12 .
e 110.0 . 1.32 o -.76 = a0 .04 » -.19 .05 . =.09 = .02 -
* 115.0 e =1.23 o .18 o 32 « -.40 19 -« -.13 17 . -.04
* 120.0 . -.01 o -.76 * 15 . .47 . 30 e -1 = 14 . .03
* 125.0 ° 1.20 = -.79 o .52 o -.22 » -.18 -.12 . ~.00 o -.05
s 130.0 . 1.12 » -. 1 . -.46 =.39 o .02 . .22 . -.07 o 13 o
. 13%.0 * -.86 o I R -.48 «* S50 » -.26 ¢ -.06 o 13 . 12 e
¢ 140.0 o .74 & -,82 .43 . L12 . .34 06 = L12 . .07 o
¢ 145.0 e =~1.68 .76 » -.38 o 231 . =16 . -.1a -.07 = 04 .
. 150.0 e =1.72 = .23 . .56 o -.14 » .27 . .23 - R ~.03
¢ 158 .0 . .30 o -.46 * -.53 =« -.33 » .36 o .14 . -.08 07 e
* 160.0 o -.54 .01 . .39 e -.44 02 ¢ =-.0B e -.05 = 13 .
¢ 168.0 . .74 o .74 . .57 o .4 . .29 - 17 = .08 e .03 .
¢« 170.0 o =1.07 o .08 o a6 o -.47 .33 e 10 » -.00 = .00 e
. 17%8.0 PY 1.2 o -.01 = -.47 » ~.39 = .33 » 19 » .09 . .03 o
s 180.0 . .07 = .80 - -.44 o ~.03 » -.32 = 19 .04 » -.03 *
™ P P e bl - GEEE Sy TSNS - o —---— Prmma - --— LR Rt TR el »




000000080000 000000¢o0s00 e PATTERN DEGRADATION I[N (DB) R R R I YIS 3
FREQUENCY 138,780 MHIZ DRILL TOWER HEIGHT 73.4C METERS
@ e e e E e e e e A T M e e e e et mE e e e m e e et mm - —————— .
. DISTANCE FROM BUQY 1O DRILLING PLATFORM .
e - .- - G = - - e —— - - - - L Bt L D - —— - ® o o ———— P
« 0.10 KM ¢ .30 M ¢ 0.70 KM « 1.00 KM o 2,00 KV ¢ 4. 00 KM o .00 KM » 12.0 KM »
LD LDl dad Dl Rttt d B - - P m - [ Rt T L R et L ittt L P - - -
¢ ANGLE » 0.05 NM ¢ (.22 NM ¢ 0.38 NM « 0.58 NM ¢ 1 0B NM « 2.16 NM o 2,32 NM « 6,48 NM +
G- --- e - ————-— - - = ——— - P m— - = - - —— = - -- L e = - - ® ——————— . O ——— - Y
. .0 e =6.23 e+« -3.66 ¢ -2.12 « =1.80 o -.75 . 1.04 o 1.a7 . 2.3% .
s 5.0 e ~5.26 1.93 ¢ =-1.37 e 1.01 .BA e - bt -.a7 s -.39 .
e« 10.0 . 1,14 o .53 e .45 . .32 . L21 . 1 . L0 . -.03 o
e 15.0 s =1,99 .42 . BT A ] =.32 -.25 o 26 e N . 16 e
¢« 20.0 e =1 .16 = .04 e .34 e -.3t . - 10 . 11 . 07 e -.03 o
« 25.0 . .29 o -1 . -.07 -.06 o 28 = 05 o .0a e -.03 .
¢« 30.0 . -.68 o .47 » -.35 o .34 e 25 . 17 . 13 . 11 e
¢« 3%.0 . ~-.28 o .27 = -.36 = =.31 . R ) -.09 .01 . R
e 40.0 e =1.15 .54 . -.26 « .25 .23 » -.07 -.02 = .00 o
¢ 45.0 . .10 e -,46 . .05 = .33 . -. 16 -, 10 . -.04 .02 .
¢« $50.0 . .07 . go e 30 o =.28 » -.04 . .03 . -.04 -.02 -
¢« 55.0 L4 -.1t L] 43 . .44 . .09 . -.20 . 12 - -.04 - .0t .
¢ 60.0 . .99 o .06 -, 21 o .38 . - 15 e 16« -.05 = KR .
*« 65.0 . =-.01 o -.38 -.4a) s .19 o R . 15 o 06 -.03 o
¢« 70.0 . .39 » .63 * =.32 . .01 e 16 o 17 13 . .05 .
s 7%.0 e =1.19 » -.02 o L3t . 42 o 29 o 16 . .02 . -.03 »
« B80.0 . .69 .42 » -.42 . 05 o -.19 . -.04 « .08 = .02 =
* 85.0 . 1.29 o -.33) - -.28 . 39 -.23 RJ 07 . -.01 »
s 90.0 . .80 o -.52 - -.39 o .09 .29 e -.C7 . 04 » 09 o 3
e 95.0 . .33 e ~.64 -.46 o -.29 = .21 . - 13 . .01 . 10 o
e 100.0 e =1.,46 o -.63 o -.19 . .00 = -.04 o - 12 e 02 . 12 o
¢ 105.0 . -.44 o .77 . .09 . -.42 » 32 . 19 . 12 . .05 e
e 110.0 . 1.39 o -.06 -.44 32 . .16 . Q6 . .00 . -.03 e
e 115.0 e =t 17 o .75 e -.49 « -1 I -,02 o 10 L1y e 1a e
* 120.0 . .37 .05 » ~.49 o .12 e .04 . .19 e L0h . -.04 »
¢ 125.0 . -.66 .07 e .27 . =.31 . -.02 .22 -.07 = 12 o
e« 130.0 . -1.42 L] -.77 . -.52 - -.43 . -.13 . 7 . -.07 . 08 .
* 135.0 . -.31 e 06 15 o .21 . L3 . 19 . -.07 o 06 =
¢ 140.0 . 1.39 o 7T . 15 . -.30 ~.28 o 19 -.0a o -.05 e
* 145.0 . .43 o .43 e -.26 .37 e ~.22 1R . R R .07 .
¢ 150.0 o =1.35 o -.75 = -.51 o -.46 .32 - .14 . ~.06 e -.03 »
¢ 15%.0 . .54 e .45 » -.51 .46 . .24 . -.02 . =.03 = .15 .
¢ 1680.0 L] -.25 » .83 o .19 . -.46 36 - 29 . .09 . -. 01 »
¢ 16%.0 . 1.21 o .20 - -.22 o .42 ¢ 10 o - 15 . .03 . 13 .
* 170.0 . ~.03 o 13 e .09 o -.04 = ~.12 = - 16 . D12 . 05 e 1
* 17%.0 . .30 o -.36 = -.50 -.45 o .16 » -.16 » .03 o .15 . [
¢ 180.0 e =1.31 » .85 o -.29 -.0a » ~.06 o - 15 . -.02 o o .
. L R L L LS DDl Sdntel et ik - L L it L e Rt D P — e —-— .
1
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0090000000000 0080 v esstpote PATTERN DEGRADATION IN (08) RN O T L T

FREQUENCY 140,800 MHZ DRILL TOWER WF|GHY 73.4: 0 MFIFRS i
B - T P . . e — T e e e m e, e .- ————— .
. DISTANCE FROM BUOY TO DRILLIN'Y PLATFORM .
Pt —— - o m - ———— - LR e Rkt P - — - - *——— — - — - — e - —— P — e —- #m e m - —— .
® 0.10 KM ¢ 0.30 KM ¢ 0.70 KM « 1.00 KM » 2 .00 N ¢ 4,00 KM ¢ H 00 KM « 12.0 KM o
Srmenrrenn g m e — - Smm e = D ket LR e = D - m e m e e em — e —— - .
e« ANGLE ¢ 0.05 NM e 0.22 NM » 0.3H NM » 0.54 NM « { 08 NN ¢ 210G NM o 4,32 NM « 6.4dH NM
femr e m—————— - V- Prr ¢ ——————— [T . tmmm e — = e e = .
* .0 s =6.64 e« -3.97 s -2.01 e =1.74 » -.80 . 1.02 1.060 2.130 .
. 5.0 e -5.02 1.87 ¢« =1.18 BG » .Q7 . <. T1 . -2 . 22 .
« {10.0 - 1.14 o .59 e .44 . 190 » -.04 . - 11 . 12 . 00 -
« 15.0 e =1.90 o ~.04 » .59 . 39 27 . .21 e R 15 .

« 20.9 o ~1.24 .49 » ~.26 « 30 » R . .12 . .10 . -.03 . b

e« 25.0 .62 o .63 o .31 « =17 ¢ - 0B + -.06 e -.03 s -.03 's 1
« 30.0 s =1.05 o 10 o A L .37 e .20 . .02 . -.04 .09 e
« 35.0 . -.92 = .30 e -.06 .08« -.05 » -.09 .00 e 10 e
s 40.0 . ~.64 » -.56 -.37 . .30 ¢ -.07 » AT . ~.04 10 »
« 4%5.0 . .57 e -.40 o -.18 e .35 e -.18 - -.09 0T e 10 .
e §0.0 . 1.10 = 16 . -.37 = .28 . ~-.14 . 13 .06 . .02 .
« 855 0 . 1.13 » .64 . 40 e 25 . -.16 . 17 - 12 . .09 »
¢ 60.0 . .41 . -.,49 o .45 o =.34 o ~.02 o 20 - .03 - -.02 o
¢« 65.0 . -.82 e .60 . .02 . —-.23 » .06 . L6 e .06 . -.03 .
s 70.0 . .52 e .44 -.40 01 e .04 ¢ .00 o -.0a = -.05 »
¢« 75.0 (] 1.03 o -.05 o -. 10 e 32 e 12 . -.09 . LOH - .05
¢ 80.0 . -.31 . .64 ¢ -.44 o .40 e .30 « CH o -.04 13 .
« 85.0 ¢ =1.26 = .51 . .04 o -.22 - 29 . .13 . -.05 Ot .
¢« 90.0 e =1.43 = -.28 15 . .36 e .07 . .20 . L0t . -.02 =
¢« 95.0 e -1.05 e -.72 = -1t . .33 . -.26 = -.09 e L6 e -.01 .
* 100.0 » -.16 » -.54 .51 e .16 . -.25 = 23 . .07 . -.01 o
¢ 105.0 . 1.05 -~.73 - 27 e .25 e -.20 ¢ .08 o -.03 -.06
s 110.0 . 1.08 « .73 . .53 & .40 » -.20 ¢ .20 . 12 . .03 e
¢ 115.0 . -1.56 .74 . -.32 = .22 R . .0A . .07 . ~-.0% .
¢ 120.0 L] 1.41 L] ~.38 = -, 18 = .48 » -.27 . -, 14 . -.06 . -.02 .
* 125.0 . -.84 o 79 o .05 . =.42 » -.3 . -.14 .03 . 1 .
* 130.0 e =1.64 » 76 o -.38 .33 - -.19 -.18 = ~-.02 .10 .
¢ 13%.0 e =1.31 . S 2K ] -.47 = .49 . -.07 . 10« .06 . .03 »
¢ 140.0 . 1.32 o .69 o -.05 =~.43 » .35 e 17 - =-.0G6 - -.0t .
* 145.0 e« -~1.69 o .29 - .48 o -.38 .0A » -.16 15 e -.05 o
* 150.0 e =1.08 = ~-.84 » -.49 o -.26 .04 o -.19 . .14 . -.01 .
s 185.0 e« =1.62 o .84 . -.37 o R L -.30 . .18 . =-.05 -.02 hd
* 160.0 . 1,49 o .05 « -.52 - .32 - 7. .09 . 05 » .03
¢ 168%.0 [ 9t e .57 = Q2 » <38 » -.30 23 . .01 . -.05 »
* 170.0 . 1.50 o ~.37 o =17 . 51 e .27 . -.16 07 = 12«
* 175.0 ¢ =1.66 o .28 = 57 e -.10 o .21 16 - 16 » R
e 180.0 . -.27 ~.87 o -.04 o .48 » -.18 ¢ .24 » 03 » -.06 =
] o= - - - P R e btded Radadededad X B L L P P P B ol el i - —- Y »




F
H :
|':
I
00000000000 e008¢00 RGOt e PATTERN DEGRADATION IN (DB) * P LLEB At s 0t st e
FREQUENCY 36.900 MH2Z DRILL TOWER HEIGHT 73.460 METERS
L e e e e it e e i o T .
. . DISTANCE FROM BUOQY TO DRILLIN ., PLATFQONRM .
P ———- B == O ———— - — T - - W= ————m - - - - - L R e - - ————- .
® 1,90 KM ¢ § .20 KM *» 1.30 KM « 1.40 KM * 1 50 KN  1.60 KM o 1 .70 KM o .80 KM =
[ el Rt d e [ LR Sow - L et L il S m e m— e L D it .
¢ ANGLE ¢ 0.S9 NM ¢ 0.64 NM * 0.70 NM « O0.75 NM ¢« 0.8B1 NV ¢« 0.RH NM o 0.Q1 NM ¢ 0.97 NM »
oo - - - —-————— - - L i R fomma = -- == P e - - - — - = P — - —- - - — - # - - .
. .0 e -3.19 e =3.02 ¢ =-2.89 =+ =2.77 + <-2.66 ¢ -2.57 e =2.49 e =2.41 e
s S.0 . 1,15 1.19 « 1.16 o 1.05 BT . [2Y: T L3R e .08 .
e 10.0 L] -1.12 o -.%9 . 59 . .99 . .35 . -.6H9 e ~.77 . .19 .
. 15.0 L] .91 . -.73 4 .50 » 05 . -.27 N [S1- 2 -.70 . .68 .
s 20.0 . .63 o .03 . .63 . .06 e -.53 . 12 e .58 . -.04 = 1
e 25.0 . .47 e .33 . -.04 “.32 -.26 o 06 .33 . A6 e
e 30.0 . -. 11 . .34 - -.14 » .00 » .28 . - 17 . 08 o 22 i
s 3%.0 L] -.24 o .14 o .32 . 06 . -.21 . -.02 . .30 = .18 -
e 40.0 . -.09 e -.27 - -.26 - -.08 » 14 » .29 . .31 e .20 ¢
s 45.0 [ -,25 o .14 . 20 o ~.24 35 . -. 15 .07 e 21 .
¢ %0.0 L] .03 = -.13 . 35 . =.26 o .23 . 05 » -.12 e .31 .
e« 55,0 . -.26 o 20 ¢ 32 . ~.08 -.21 17 e 28« -.06 -
s 60.0 . -, 27 L] -.16 . 11 . .30 . 27 . [J3) - ~.15 . -.17 .
¢« §5.0 O .28 o .34 e 28 o «13 . -.04 -, 17 . ~.19 -.10 e
e 70.0 L .01 L] .20 . 36 . 232 - .23 . .09 . ~.06 » -.16 *
e 7.0 . .36 e .34 e 17 . =-.05 * -.20 ¢ ~.20 . ~.06 o 13 o
. 80.0 . -.25 . -.23 . .07 . <3 . .27 . .0t . ~.20 - -.13 M
e« B85.0 . .36 e -.07 L4 -.26 R . 33 . 05 o ~-.21% . .02 .
e 90.0 . .22 26 = -.25 e 06 o .30 - -.1d . ~.05 « 29 o
e 95.0 . -.26 .36 o -.12 . 01 e 27 . -.22 . 23 o 05 e
* 100.0 . .07 » -.07 - .25 . .21 e .32 - -.22 = .28 . =12
¢ 105.0 L] .02 » .10 e .00 o 12 . -.02 »* 13 e ~-.03 [
e 110.0 . .39 o -.29 .36 e -.26 - 33 e ~.22 . 29 e -~ 17 e
* 115.0 . .23 o =13 » 24 . =15 . 25 ¢ - 16 . 26 o =17 .
s 120.0 . .00 o .03 . 16 = LR R .26 ¢ -.19 . 30 - -.21 e
* 125.0 . A7 e -.27 » .35 e -.06 e -.08 e .32 . ~.1a e 1Y e
e 130.0 . -.32 o .08 = .37 e 16 e -.22 -.13 . .23 . .27 .
e 135%.0 e 12 - 09 » 06 o .04 » .01 . -.0¢ . ~.03 -.04
* 140.0 . .22 » .35 o -.14 o -.20 » .26 ¢ .25 . -1 . -, 10
e 145.0 . - 17 » .03 * .28 & =.27 .31 . -.05 ~.0a0 o .28 *
e 150.0 . -.12 o - 17 e -.21 -.24 -.25 -.25 » ~.23 o —.21 »
e 1%5.0 . .34 e ~.28 o .37 . -.20 »* .35 o -,22 = .28 -.13 »
¢ 160.0 . -,23 ¢ -.32 o -.18 07 e 27 e .34 e .24 o .05
s 16%.0 . .26 -.18 -.28 o <07 . .34 - .22 . -.12 . -.21
* 170.0 . =-.04 = .28 o -.26 » 37 . -.24 ¢ .24 . -.02 L0t e
* 17%.0 . .06 o 21 e -.22 o 36 * -.26 * 29 . ~.08 o .07 o
e 180.0 . .01 o -.15 .37 - =.23 = 15 » 17 o ~.21 » .30 »
PR SR REEm ) S EE e e R e W - - [ Badedadabe X R bl Lol g bt oo m - =o-- G- - - - - - L




00000000800 09000¢0r2 00000 PAYTERN DFLRADATION IN (0B BRI R I IR IR AP S PP P
FREQUENCY ar el VP4 UL TOWER HE Jrur 73.44.0 MFTERS

@ e mmc e mmmm— e aceemea C e m e e e e e e e e e et Meeaemm——an .

. DI Ta'v ¢ FRAIM By TQ Ryt |r . ¥y AV} .
LIl R LR *--- - R R L R L T B - - .

o 1.10 KM o 1 20 wM o JO wM ot A0 KM e 1 B0 KM e kD KV e 1 TD KM e 1 AQ KM e

L L I e e el I e I S S @ e e e n — - @ e - —— e .
¢ ANGLE o 0.59 NM ¢ 0 64 "W ¢ 0 "0 M o« 0.75 "M o 0 KR! N¥ » Q. HH NM o 0. QY M o .97 NM ¢
L L Dt fd B S - - - s mem - c —em@ e - o - ~egme= o o * - - - - - L i R P = - - .
. .0 L] A . L AH . T 01 . AR . 1 5% . [ L . 1.43 . 1.80 .
. 8.0 . 1.24 . aus . L . L1 - - 315 . - T8 . -1.0) . -1.11 -
e 10.90 . 1.07 o L T L2 . G . L0 . -.Q1 . 05 o
e 15.0 . -.29 o %6 4 - 57 e T - .65 . [ r X . .48 .
¢ 20.0 . .32 . .22 . V2 . L0 . -.CB . - 1R e - 23 . - 27 .
¢ 25.0 » =.24 o .32 . - 22 o .30 . -2 . L2R . - 18 . .27 .
¢ 30.0 . -.30 o -.22 - .02 . .25 e 31 . L2a e 03 . -.15 .
« 35.0 . -.28 o -.3) . - '7 . 10 . 10 e L3R . .25 e .04 .
. 40.0 . .23 . -.30 . .00 . .37 . -. 01 . -.24 . .20 . .27 .
. 45.0 . .36 e L0 . -.18 . 232 . -.02 - - 13 . L0 . -.04 .
e« %0.0 . .10 . .30 . -. 18 .00 . .29 . -.10 . ~-.06 .27 .
. 5.0 Y .06 PY .34 . 17 . - 17 . -.15 . 1?7 - 28 . .04 .
L e §0.0 ] .37 L .36 . . 3a . .27 . .74 . 47 . .10 . 03 .
¢« 65.0 . -.30 o -.04 o .29 o L3 . .03 . - . - 11 . 17 =
s 70.0 . -.20 o .36 e -.26 o 233 . -.20 . LR e -.12 . 22 .
e 7%.0 . .38 o .21 . - 17 e -2 12 . . . 13 . -.18
s 80.0 . .29 e .36 - 20 . .07 » -.23 . B Y 07 - 25 e
s 8%.0 - .38 o -2 .36 e -.25 . .32 . ~.20 . 26 = -.13 .
s 90.0 . .28 . .37 e L35 e .26 e 1 . -.0a . - 16 e -.21 e
s 95.0 ° =13 o -.19 o 33 10 » -,24 o 17 . .24 . -.18
e 100.0 . -.27 * .J4 . .07 . -.24 . 28 . 11 - -.21 . .22 .
s 105.0 . .02 o -.04 o -.00 . - 13 . - 17 e -.19 . -.21 . -2 .
* 110.0 . ST e .30 - -.29 ¢ .20 17 . .23 6 . .06 ¢
* 115.0 . .24 -.31 . .32 . 03 . .16 L33 . .13 . L0V e
e 120.0 L - 13 o 17 . 36 - .34 . 14 . -. 10 - -.23 - -7 .
¢« $25%.0 L] .25 o .16 . .08 e .00 . - 7 . -, 13 -.17 . -.20 .
* 130.0 . .08 o -.22 o -.30 ~.13 . % .32 . .30 . 12
¢ 135.0 * =-.34 o -.29 . Lt3 e 36 e .29 . .01 - -.22 . -.18 e
* 140.0 . .05 o .26 o .37 e LA0 e .24 . .06 e -1 . -.22 s
* 145.0 [ .44 o .40 - .34 o .24 e .14 . .03 . -.07 . -.15 »
* 1%50.0 . .20 o i B -.27 e .03 o .35 ~.1a . ~.10 = 32 e
¢ 155.0 . W12 e -.31 . 32 . 13 e -.26 o .27 . 12 » -.23
* 180.0 . .43 o 37 . 11 e =17 e -.28 ¢ -.15 10 . .29 ¢
* 165.0 L] =-.23 o .36 » 19 o -.29 = .05 = 35 . -.05 -.20 =
« 170.0 . LA40 @ -.34 ¢ .36 o “.13 e .07 .19 . -.20 = L33 e
e 178.0 ] .39 o - 13 * -.29 o W17 e .36 ¢ ~.01 » -.25 .04 e
e 180.0 . =,34 o -.21 - .18 = .38 o 22 - ~.12 . ~.25 » -.09
LI L Ll Ll LD LI EE LY L L Tl Bl Rl ol bttt o Andndaabeindt dd el Lol b Attt X B -——— V- - P rme - L]




I TI TR I I IR IR T R PATTERN DEGRADATION IN (DB} I Y PP
FREQUENCY $3.900 MMZ DRILL TOWER HEIGHT 73.4590 METERS

B e . = e R R e N e e e e e e N e m e — =~ .

. DISTANCE FROM BUOY TO DRILLIMNG PLATFORM .

G- - — - e = - - - D bt . —— - - - - P e mm—— L Rl it R @ - ———— -

e 1,10 KM ¢« 1,20 KM * 1,30 KM ¢« 1.40 KM » { 60 KN ¢ 1.60 KM ¢ 1.70 KM « 1.B0 KM »
P e mrmmma ) =t -—-——- fmm = —— - - - - o -~ V- - - L ek e i S m e — - »
¢ ANGLE ¢ 0.59 NM « 0.64 NM * 0.70 NM ¢ 0.75 NM & 0. B1 NA ¢ O0.BG NM ¢ 0.9 NM « 0.97 NM
o e —-- A ewmme e agoma o= - = = —— - - Pt - ———- -_ - - - ——— L I - - ——- [
. .0 . .39 e .59 » 76 . .90 e 1.03 $.13 . 1.23  » 1.31 «
L] 5.0 L] .89 = .30 = -.20 =74 * ~1,12 ¢ =1.23 s -1.07 e -.69
e 10.0 L) -.82 = -.47 95 o .34 . -.95 o 13 .88 o -, 19 e
. 1%.0 . .63 » -.15 . -. 17 .58 = -.54 . 39 . PR . -.33 .
« 20.0 . .23 o .05 = -, 12 -.23 » -.2R » -, 19 = ~.07 = .08 o
« 25.0 . -.23 o .0t . W32 e .12 =« -.07 = .30 e ~.03 o - 13 .
¢ 30.0 ° ~.35 o 30 o .00 e =.09 e 33 o« -.28 » .34 e -.09
e 35.0 . -.18 e .36 o .25 o« -.25 » -.12 .32 . .21 . -.21 .
s 40.0 . .36 e ,00 » -.27 « =.05 o .27 .26 - ~.05 -.20 .
« 45.0 . ~-.18 = 26 e 21 - ~.18 -.05 = .27 . 10 e -, 17 e
e %0.0 . .09 =« -.13 . .30 o -.23 o .28 » -.09 .07 e .14 .
s 55.0 L] W22 o -.29 o 21 . .19 e -.24 » 19 . 18 = -.20 »
¢ 60.0 L] -, 05 » -.03 o .00 o .02 o .04 e .05 e .07 e L07 e
¢ 65.0 L] ~.30 e .30 o .00 » =.10 » ) . -.23 = .14 e 14 »
* 70.0 L] ~-.18 15 .34 . .23 - -.05 =21 . -.14 -
¢« 71%.0 . .03 = .35 » -, 19 -.01 » Mk . -, 13 e -.04 = .29
¢ 80.0 . ~.32 o ~.18 » 11 = 31 . L3100 e 13 . -.10 .21 »
¢ B8%.0 . -, 3 . .37 . -, 17 R . 16 e -.17 = .31 - -.18 =
s 90.0 . ~.04 o -.08 o -, 11 e -.14 = -.16 = - 17 e -.18 ~.19
¢ 95.0 L4 N 3] . -.26 . 36 o =-.N A .32 . -.17 . .20 = -.03 .
* 100.0 . W37 e .39 - .29 . 12 . -.07 -.20 -.27 o ~. 14 *
* 105.0 . ~.07 -, 12 = .37 . -.22 « 10 = .23 . -.28 » .24 .
e 110.0 . .36 12 . -. 15 e -.28 » -.19 « .03 e .23 e .31 .
* 115.0 . .43 =-.30 = .20 = =02 -.02 * .25 . .22 » .35 »
¢ 120.0 . .09 o .16« .22 . .26 o .29 .31 . .35 e .32 e
* 125.0 . .03 o .41 . -, 10 .21 . .31 . .14 . -.24 » 10 .
¢ 130.0 . -, 25 o .37 . -.30 .38 o -.27 ¢ .33 . -.21 . .24 =
* 135.0 . .44 o .07 o -.30 .27 = L2t . -.30 e 1t e .28
* 140.0 . - 11 e ~.31 o .19 e .36 » -.06 ¢ -.25 = 15 o .31 e
¢ 145.0 . .28 o .30 » -.29 = .00 « 37 . -.06 e ~. 19 e .28 ¢
¢ 150.0 . -.29 ¢ .41 -.32 e W37 -.22 o .24 = -.05 e 03 o
¢ 155.0 . -.18 e ~.24 o 33 e .23 = -.26 ¢ -.02 » .34 » .04 o
¢ 160.90 . .41 o .18 . -.12 = -.29 -.3t . ~.03 20 » .36 »
e 165.0 . .38 » ~.33 » A5 e .28 » -.29 ¢ .20 . .18 » .25 o
¢ 170.0 . .24 ~,35 18 . .30 o -.26 ¢ .06 o .32 = -.16
* 179.0 . 41 .42 . .26 o 03 o -.18 -.27 » -.20 o -,03 o
* 180.0 . .18 o 07 o -.04 o .12 = .19 . -.24 -.26 = -.26
[ ] . ERS O L PR DLttt il Aedetetntatadedded bbbt dd P - ,~— - e re oo —-—-—— *
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0000000000 000000¢00000q e PATTERN DEGRADATION IN (DB) st ttes st et s sttt e

FREQUENCY 72.920 MHZ DRILL TOWFR HEIGHT 73.4/.0 METERS

G - - e T R e e - -t mE . — fmmem et e m e —- .- ———— °

. DISTANCE FRCOM BUOY TO DRILLINY PLATFORM .

[ Badedadedad b Pom - ———— - P - —-—— ¢ - - L e T D @ ——mme e - P — - - N

e 1,10 KM * (.20 KM ¢ 1,30 KM o« 1,40 KM ¢ 1 50 KM * 1 .60 KM o 1. 70 KM « 1| HO KM =
o mmmemmome ) > - - - - - - - ————— o LR P m = -— [P, G mm— = — - .
® ANGLE o 0.59 NM ¢ 0.64 NM + 0. 70 NM » 0.75 tNM ¢ 0.81 NA » 0.8 NM o 0.Q1 NM « 0.97 NM «
LD D et e ————- Pmm - - = S - g, —— - L L S mmr - - tmm— - .- — -
. .0 . -.60 -.31 . -.06 o 15 . .33 . .48 . 62 = 74 .
s .5%.0 e =1 93 e =~1.57 ¢ =1.14 -.36 = .40 . R 1.18 » 1.10 »
* 10.0 . -.85 = 36+ .50 e -.81 LT . -.,05 -.40 7 .
¢ 15.0 . -.24 o AT e 38 . .26 . -.07 - -7 . -.12 . 18 =
s 20.0 . .27 e -.22 = .33 e ~.26 . .34« - .25 e 31 e -.18
¢ 25.0 . a8 . .05 ¢ -.36 » .20 o 36 e ~.20 -16 .35 e
s 30.0 . .17 e .33 - .21 . =.24 -.07 .31 . 13 -.22 .
* 35.0 . .34 e -.22 » .18 . .09 e - 13 . .78 . -.15 1a e
¢« 40.0 L] .33 o 17 = .27 = .19 . 23 - -, 21 . .07 e .31 .
e 45.0 . 07 e .29 » 36 e .26 = 05 - 15 e -.22 = 14 s
* 50.0 . .23 » ~.26 ¢ 11 . .32 . -.19 . -.03 . 2B . .07 s
¢ 55.0 . A0 e .21 . .34 . .11 . 01 . 28 o -.10 e 16 e
* 60.0 . .16 = .36 » 27 . -.01 e -.27 - 17 . 08 27 e
* 65.0 . -.23 o -.26 » =.27 = -.26 » -.22 - 17 . ~1t . -.04 =
* 70.0 . .25 o .24 o .24« .23 » 23 e .22 . 22 . 22 .
*» 7%.0 . .40 .38 35 » .31 . .28« .23 . .18 . 13 =
s 80.0 L) -,10 = 12 o 29 e W35 - .31 . .18 e ~.03 -.14 o
e B85.0 . Q0 o 36 = 28 - - 11 » ~.28 .03 . .30 e 21 .
* 90.0 . a0 o .01 » ~.24 o 32 e 0B ¢ ~.23 25 . 12 e
¢ 95.0 . .23 o -.23 36 = -.29 .33 e -.18 - 19 . 01 e
* 100.0 . .10 . .12 . -.10 = W27 e -.28 . .38 . -.25 o 30 e
* 105.0 . .46 ¢ -.32 o .22 . 14 . ~.22 .34« -.12 - 03 -«
* 110.0 L] .34 o 08 o -.25 o .37 . -.08 . -.09 = L33 . -.17 .
* 115.0 . -,27 = .14 - 20 = -.26 » a0 -. 18 .07 o 23 e
* 120.0 L] .06 e .01 . 10 = -.0G6 » 19 » -, 11 . L22 - - 14 o
* 125.0 L .34 . .29 » -.28 -.07 » .37 . .04 o -.26 . 12«
¢ 130.0 [ -.15 -.04 » .06 o 15 e .23 e .28 e .31 . 33
e 135.0 [ -.39 .44 » -.33 » .38 . -.27 = e R -.18 » .23 .
¢ 140.0 . .16 .26 o .32 e .36 . .38 s L41 e .33 = 28 =
* 145.0 . -.26 = -.24 » 31 . 3t . -.24 - -.20 L25 e 28 e
¢ 150.0 L] <37 . .01 - -.17 . .39 . -.27 * .19 . 14 . -, 21 -
* 155.0 . -.25 ¢ .45 -.20 = .01 . .33 e -.28 . .20 e .15 e
* 160.0 . -.39 -.04 .35 = .39 . .01 s -.26 » -.20 o 13 e
¢ 16%.0 L) -39 = -.19 = .24 « 41 17 » -.20 o ~.25 .04 o
¢ 170.0 L] ~.36 o .29 o .32 -.26 -.10 « .36 o .09 = -.27 o
* 175.0 . -.29 » .27 - -.03 01 e 21 e -.26 « .33 = -.27 .
* 180.0 . -.31 e .05 .37 . =.33 » 18 o+ .23 e ~.29 = .27 .
. . B L L P P P D B L A el R T T P tmcomc——e—- .
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9800000000000 0000000000ss0e PATTERN DEGRADATION IN (DB) st eesser st et sersntstnmet e
FREQUENCY 133.740 MHZ DRILL TOWER HEIGH!? 73.40:0 METERS

@ i T R e e e = - - = - - = . . - .

. DISTANCE FROM BUOY TO ORILLIt PLATSORM -

P mmmr e ——- P rm - -—— - P m—m— - - - - - - L o - - - Ll o it P - - - *

* 1.10 KM » 1.20 KM + 1,30 ®kM « 1.40 KM = 1 .50 KM * 1. 50 KM « 1.70 KM + 1,80 KM =
fomacamdamag ==we==ec- Pmm m - - L i R - - P - - PR S mmm—— e e m— - .
® ANGLE ¢ 0.59 NM ¢ 0.64 NM + 0.70 NM ¢ 0.75 NM + 0. 81 NM + O.R6 NM ¢ 0.9 NM = 0,97 NM o
L el L L L s e m - Pommm e m e m——— e —e - mmm e e —m - Gmm e — e mm—— o= .
. .0 e =2.11 e =210 ¢ =-1.98 ¢ =-1.B1 ¢ -1,60 ¢ =1.39 e« =~-1,10 -.99 e
L] 8.0 . .21 ¢ =119 e -4 17 e .15 = 1.08 1.01 e 08 e =1.03 e
s 10.0 . -.25 o .07 . .27 . =.19 o .02 e 726 o ~.13 . -.02 o
e 15.0 . -.40 o .41 . -.27 .30 = .15 . 19 o -.04 = .08
¢ 20.0 . 12 e .28 . -.20 e 01 . L27 e -.10 - -.08 25
« 25.0 L] -.21 . -.34 » ~-.02 = A . .33 .02 e =.24 . -.18
*« 30.0 . 29 o 21 . 17 . 12 . L0R e .04 . .01 . -.03 o
¢ 35.0 -.15 e -.02 e 1. .22 . 29 . L3 . L3 . .23 .
¢ 40.0 e ~-.28 » 29 +  -.15 e .09 o 10 e =11 e .25 e =.20
¢ 4%.0 L) .20 e .07 . ~,05 ~.16 -.22 . -.24 = -.21 . -.14 .
e %50.0 . -.30 -.,27 o -. 18 e -.06 06 16 = .24 . 27 e
¢ 55.0 . .03 o -.01 » -.05 =-.09 = .12 . -, 14 = -16 ¢ -.18
¢ 60.0 . .22 ~.29 » .06 e .32 e -.15 e ~. 10 » .33 e 00 =
¢« 6%.0 . .J6 e -.12 - -.30 = <15 » .32 . -.06 -~.23 o 10 e
e 70.0 * -.04 o -.22 o .37 e -.09 « -.08 - 33 o -.16 e 0D e
¢ 7%.0 L] .35 o .39 » .38 » .32 e .23 e 11 o .00 o - 11 e
¢ 80.0 . -.36 -.22 » 08 o 232 e 35 » 18 o -.08 -.24 o
« 0%.0 L] e -,35 13 o .35 =15 o -.19 .29 e 16 o
¢ 90.0 . =.249 ¢ 42 » -.28 = S I A 16 -.24 - 34 o - 17 .
e 95.0 . .43 » -.35 .40 o =.31 o 36 ¢ -.2B e .34 e -.25
* 100.0 . .02 o -.26 .41 e -.12 = -, 10 36 e -1 e 04 »
¢ 105.0 . .39 = .41 . 13 -.21 . -.32 -.10 . .21 . 35 .
* 110.0 . =.30 o =.37 o -.13 e .18 ¢ .37 e L34 . 13 . - 13 .
¢ 115.0 . .47 o -.38 o .40 o -. 3 . .27 . -.10 o 1 . 02 =
¢ 120.0 . .32 e P I I - 11 . -.28 e -.34 = -.29 . -,20 03 »
e 12%.0 . .36 o .44 o .07 . =-.33 o ~-.21 . 2 . .39 e 10 e
* 130.0 . -.07 = 4G » -.01 . ~.34 o 25 - 28 . -.26 * -.04 o
* 135.0 . .26 e -.16 » =.39 = =-.23 e 18 38 . L33 e L0t e
¢ 140.0 . .49 » .16 e -.34 2% e .29 . .36 . ~.06 -.31 »
¢ 145.0 » .51 o .31 ¢ =13 e -.35 -.28 .05 e .33 .36 e
¢ 150.0 . .45 o .26 * -.33 =« - 15 = .35 = 28 » -.23 -.20 »
s 158.0 ] -.26 o -.15 e -, 04 » 07 .16 » .24 . .30 .34 e
¢ 160.0 . .50 e -.42 o a5 e =.35 o 37 e -.24 26 o -.11 .
¢ 165.0 L] .23 o -.44 ¢ .16 e .38 o -.27 o -.09 .40 * -.05 o
¢ 170.0 L] .48 o -.34 o .33 . =.14 o .09 o .07 . -.07 = .24 o
* 17%.0 . -.30 e .16 -, 03 o AL . .22 » .30 . 36 o .38 e
s 180.0 . -,45 e -.10 = .41 e W32 o -.20 o -.31 . 15 o .39 o
[ ] . PRI TR L LE Y DL Ll ki Ll adadade e Dl ol Dol d 2 ek [E L LT et Ll LT P PP L »
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PATTERN DEGRADATION IN (DB)

(A AR X RN A R E R YN N R

FREQUENCY 138,780 MHZ DRILL TOWER HEIGHT 73.460 METERS
@ e e e e e = S = = e e e m e — e =~ o - -
b DiSTANCE FROM BUOY TO DRILLIM ., PLATFORM
L D D et P - mmem e e mmmm— e o e
e 1.10 KM & §.20 KM * 1.30 KM o 1.40 KM « 1 .50 KN * 1.60 KM o 1.70 KM o 1.80 KM
fommanamned e e - —- v - - L g, ————— L [ G- e -
o ANGLE ¢ 0.59 NM » 0.64 NM o 0.70 NM « 0.75 NM ¢ 0.B1 N\ ¢ O.AG NM o 0.91 NM « 0.97 NM
[} - . Bl T Ll TRt et e - L D R et D S, ———
. .0 * =2.04 » =210 « =-2.03 e =-1.B9 ¢ -1.70 <+ =1.50 ¢ -1.31 e =1 11
. 5.0 . -.40 » =-1.43 -.59 o .73 . 1.17 .62 . ~.70 ¢ =-1.09
e« 10.0 L] 14 o -.28 » 14 o .27 e - 1B « ~.04 o 28 e -.02
¢ 15.0 . .18 = .16 -.28 » .46 e -. 49 . 39 . ~.16 e 07
* 20.0 . .02 o .32 . 19 o ~.15 = -.19 . .12 . .28 09
e 2%5.0 . 239 o -.21 » -.05 o .36 o -.18 o -.03 .31 . -.16
¢« 30.0 . Ot . -.26 o -.12 . .21 . .29 . .04 e ~.20 ¢ -.10
* 35.0 . W31 e 01 . ~.16 o .33 . -.15 o .01 . .25 . -.21
¢ 40.0 ¢ =10 e« =-,28 + -.09 o 21 e 32 14 &« =-.15 e« -.19
s 45.0 . ~.29 = .36 e -.26 e W27 . -, 12 o 12 o .08 -.07
¢ 50.0 . .36 » -.29 .35 - -.26 = .30 -.20 o .24 . -.13
s 55.0 . 239 e -.08 o ~.24 o .23 . .24 ~.18 o ~.09 .27
* 60.0 = 18 . -.10 ¢ ~-.28 -.23 . -.01 25 o L3 . 23
e 65.0 . -.20 o .34 o 13 o .29 .11 . .30 e -. 13 -.13
e 70.0 . .21 . -.22 o .35 . =.31 e .33 . ~.20 o 19 . -.01
* 75.0 . -.13 = =.23 e .33 e .14 . -.29 o 12 . .29 -.17
¢« 80.0 L] -.36 o -.03 o .37 . 18 » .25 o .14 . .27 . .25
s 85.0 . =12 = =.33 o 14 o .38« .02 e ~.29 o .06 e .33
¢ 90.0 ¢ ~-.39 .10 . 39 ¢ =08 ¢ =27 .23 . .27 e . -.19
e 95.0 L] -.10 = .42 e -.06 e -.26 .32 o 14 - -.28 .15
e 100.0 . -.36 o .29 o .24 o =.32 o .09 o .33 . -.20 o -.05
¢ 105.0 . .05 * .45 e 03 o ~.34 .00 e .37 . 10 . -.28
e 110.0 o .44 o .43 . .29 . .08 s =13 ¢ -.28 e -.30 » -.20
* 115.0 . W27 e -.18 o -.37 o .15 .28 o .37 e LT e -2
s 120.0 . .38 o -.40 o .37 e =10 = -.03 = 30 -.32 o .34
e 125.0 . -.40 o .09 o .43 . .28 o ~.15 o ~.36 o -.03 LN
¢ 130.0 L] -, 41 o ~.38 o -.35 -3 . ~.28 ¢ ~.,24 e -.22 -.19
* 135.0 . .24 o .26 » 24 o .26 o .27 . 30 .31 e .30
¢ 140.0 L] .42 o .20 -.39 e .0 e a0 o ~. 14 . -.23 » .3
¢ 145.0 . .47 o R -.34 o =35 o 06 = .39 . .35 e -.01
* 130.0 . .33 . 22 o -.40 o .35 e 17 ~.33 .31 . .09
* 155.0 L] =-.03 o ~.42 o -, 12 o 40 o 36 - ~.09 o -.33 -,02
s 160.0 L] .14 o .47 e -.03 o ~.38 o L1 e .41 . -.01 o -.35
¢ 183.0 L4 -, 44 o -.43 = -, 40 o =.34 o ~.28 » ~.20 = - 12 -.04
¢ 170.0 . 39 o .47 o 17 o -.24 o ~.36 o ~.10 o .24 e .39
s 178.0 . 46 o .01 e -.26 o A4S e ~, a1 . ~.01 o .34 . -. 31
¢ 180.0 L] 25 o -.286 o a0 o -.37 = .43 » ~.35 = .37 e -.23
L] [ ] D el Lttt Rt b bodd Dd Dol ol el g L Srmccocm—— -
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0000000000000 000 R0t " PATTERN DEGRADATION IN (DB) R T P TN R T T yres

FREQUENCY 140.800 MHZ ODRILL TOWER HEIGHT 73.460 METERS

Prmmrr ce - ——- . L T T R = . e o - e . N - r e e e e m— o - .

. DISTANCE FROM BUOY TO DORILLING PLATFORM .

e emno--- v = ——-— L bttt d T m - —— P ——— - Ve m - - - - o c - - - .

* 1,10 KM ¢ 1,20 KM ¢ 1.30 KM « 1.40 KM ¢ 1,50 K ¢ 1,60 KM « 1.70 KM « 1,80 KM *
L ] [ - > - - B e - PR P - —————— - - ———— . ——— P mr——— e - -
¢ ANGLE » O.%9 NM ¢ 0.64 NM * 0.70 NM « 0.75 NM + 0.81 NV + 0.86 NM « 0.91 NM * 0,97 NM »
[ LA LD bdd Bl l bl Pl B - - Lttt Sk [ i i S Prmm e - e - P — - —- e m e —e—- [
. .0 ® =2.01 # -2.09 e =2,04 ¢ =1.91 ¢ -1.74 + =-1,55 + -1.35 * =1,16 e
e 5.0 . -.65 & =1.,41 -.31 e W91 . 1,11 .24 . -.94 = -.91 e
¢« 10.0 . .32 = -.21 . -, 11 e W32 » .05 = ~.23 . 17 e .22 e
s 15.0 L] -.49 o .48 -,20 o 02 o .3t . -.37 .40 = -.17 o
e 20.0 . -.05 -.27 - 15 14 . .30 .20 . -.06 = -.22 o
e 2%5.0 . .02 o .26 e -.29 .32 e P R I .01 . ,23 = ~.25 »
e 30.0 .01 o -.26 .21 . .23 e -.23 -.01 29 = -.03
e 35.0 L] .03 o .04 » .06 = 01 » .09 -.02 o .10 e .03 o
e 40.0 . -.27 o -,27 » -.21 o =.19 « -, 16 -~ 13 = ~. 11 e -.08 o
¢ 4%.0 . -.15 o -.23 o .20 .29 - =.10 .20 . .15 s .26 »
e $%0.0 L] -.18 o -.25 o .16 33 e .02 = .24 = -.05 = .27 »
« 5%.0 . 20 e .15 » .10 o A5 = .00 » -.04 -.08 -, 15
s 60.0 . .38 e -.29 o .32 . “.22 o .29 ¢ -.15 o .19 . -.08 =
e 6%.0 . .01 o .22 o .35 o 33 e A7 e -.04 o .20 » -.23 o
e 70.0 . .26 o .37 o .36 o .23 » .04 o -.14 s -.24 = -,23 *
e 7%.0 . .38 » 02 o -.30 o ~-.16 » W21 33 . .09 e -.21 »
e 80.0 . 01 e -.33 - 17 . .23 » .35 o .09 = -.23 » -.19 o
s 0%.0 . .10 » .35 = .39 o .22 o -.04 -.25 » ~-.26 =-.08 o
e §0.0 . W39 o .41 . .40 o .38 e .34 o .29 . .23 o AT e
e 9%.0 . .40 » .42 = .39 o :33 » .24+ .13 . 01 s =.10 o
¢ 100.0 . ~.36 -.33 o .11 .16 ¢ .34 . .36 = .22 e ~-.01 o
e 10%.0 [ -,.06 -.30 o -.35 -.16 = .08 o .29 e .36 o .27
s 110.0 . .34 o .28 = .19 o .16 = .09 = .03 e =.02 = ~-.08 o
* 115.0 . -.27 = -.35 = .06 o 39 » .29 » .10 . -.31 . -.07
s 120.0 L] -.41 .40 e -.22 .18 .04 o .07 e .25 e -.24 o
* 125.0 . -.24 = .02 o .26 = .39 » .43 » .28 = 09 e -t .
¢ 130.0 . .48 o .28 o -.10 o -.36 -.25 » .08 » .34 .34 e
* 13%.0 . .35 » - 10 = -.39 » =.19 .22 e .40 o 21 e ~.20 e
e 140.0 . -, 43 -.,4q1 . -.25 » - 11 = ~-.01 . 17 e .26 o .34 e
¢ 145.0 L) .31 e -.04 o -, 04 » .28 * -.30 o ,4A0 . -~.32 » .31 .
s 1%0.0 . .49 o -.27 » 01 e 37 e -.35 » 21 . .18 o -.34 o
¢ 158.0 . 03 o -.01 » .18 o =15 o .29 -.25 e .39 -.30 o
e 160.0 ° .47 o 47 - W33 e 210 o -.14 = -. 31 = -.33 -,22 o
e 163.0 . -, 43 o A5 e .35 e -.36 10 o .35 e -.30 o .06 o
¢« 170.0 L] .24 o -.33 o -.29 e .24 o .42 . .02 o -~.34 -.08
* 178.0 ® .48 o 19 e -,39 o .08 » .41 » A7 . =~.32 o =-.07 o
e 180.0 . 50 45 .32 » <15 -.04 o -.20 = -.30 = -.33 o
[ . ——te- - Ll Rdndatl LD LIS DR L remtmmec =~ ——p—mmccae—- P L]
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Appendix C: Numerical Results - UHF Data




00000000000 0000000 000000 PATTERN DFGRADATION IN (DB) e s e Mttt tbsettantate
FREQUENCY 250.900 MH2Z DRILL TOWER HEIGHT 73.46.0 METERS
@ = e i = - e o = e s = = e e — —————— ————— N
L] DISTANCE FROM BUOY TO DRILLING PLATFORM .
[ Badesbadndeal g G- m——— - V- ——— P —m———— - = m e - - - - Ve e = — - @ — - e - G — - —— o
¢ 0.10 KM ¢ Q.40 KM * 0. 70 KM « 1 .00 KM » 2. .00 KNV ¢+ 4,00 KM « B.00 M » 12.0 KM »
o mm - bl daiad il L e fmm e - - Ve ———— . L R e - @ mm e - e m o e = .
H ¢ ANGLE ¢ 0.05 NM ¢ 0.22 NM « 0.3 NM ¢ 0,54 NM » { 0B NN * 2.16 NM ¢« 4,32 NM « .48 NM o
fommam——- —— e E————— - LR ke L R fmmm e -l - bmmmm - o — - e — .
. .0 e =9.23 e« -5.32 + -3.98 .86 + -1.80 -+ -.28B 1.33 1.88 »
L] 5.0 » =D ORf e -. A1 . -.50 -.34 = -.20 o 8 e -.01 . -. 08 =
: ¢« 10.0 L) .97 e .43 - -. 21 . -.33 . R . -.12 = -.09 -.03 o
l L] 15.0 . ~.09 » -.06 . .02 = 13 e -.09 . -.0R = ~.07 . -.07 .
« 20.0 L] 1.05 o .53 e .24 = -,06 = .02 . -.04 -.07 o -.06
* 25.0 . ~.56 o .07 = .01 . .06 . 12 17 e -.05 = -.01 e
¢ 30.0 . ~.05 o 18 . -.3a .32 . 15« ~. 10 e .08 - -.0a4 =
« 35.0 . .08 = .50 + =.37 = A5 . 12 - .10 . .00 e -.01 e
* 40.0 A5 e -.42 s .34 . 18 ¢ -15 .04+  -.06 s -.04 = ‘
¢ 45.0 . ~. 04 » -1 . A .00 - 16 . 14 o -.06 e 07 =
s 50.0 16 = .28 «  -,41 . .20 e .20 . AT . .05 e -.03 «
¢ 5§5.0 . ~.76 » =-.45 = -.30 = =13 o -2 . -.02 » .04 -.02
e 60.9 . -.79 e .28 o -.24 o .24 . -.08 06 e 11 e .07 e
e €5.0 e =1.18 =.34 -.10 o .04 . -.26 ¢ 13 . .00 e -.05 o
* 70.0 o .64 » .58 .31 e =14 e .28 ¢ -.05 e 12 e« =02
¢ 75.0 e =1.13 & =-.53 ¢ -.437 e« -=.30 .23 ¢ - 16 «  ~.03 .08
e B80.0 . .4y . -.46 = .40 =.38 24 . .02 . -.08 .08 o
s 85.0 . .98 o P B ] -.42 » -.35 » -.27 . - 17 e -.04 = 03
e 90.0 . 1.1 e .57 . .38 . AT . .24 17 - 10 .04
e 95.0 . 1.18 o .63 » 43 e .20 - 12 . -1t . .03 * .05
® 100.0 o 1.23 ¢ -.52 = 00 o .37 . 49 s+ .14 e  -.10 e =~.07
® 905.0 L] .66 = .40 » .42 . .38 o -.30 -.18 =« -. 11 . ~.05
¢ 110.0 o =1.45 o -.64 » -. 31 » =-.09 -.29 o ~.03 e -.04 o 10
¢ 115.0 L] 1.29 o .41 . -.23 -.44 o .27 . -.03 e -.02 08 o
* 120.0 . A6 e 38 . -.53 .45 . -.24 18 . -.10 » 10
* 125.0 » .66 o 06 *» =.20 e =.32 = -.13 . .09 . ta = 02
¢ 130.0 . 31 e .20 = -.31 e .37 » .34« -.0f » 0B« -.05
* 135.0 . 1.32 » -.69 o .36 o .04 o -.32 . 12 . -.08 o -.07
¢ 140.0 L] .00 o .52 e -.63 = 42 . 33 .23 e 13 07 e
* 145.0 . 1.36 o .09 » -.65 PR =10 ¢ -.16 = -.12 » -.06
¢ 150.0 . .75 o -.36 .33 = -.20 = 35 - -, 17 . .05 e R .
* 155.0 . 1.20 o .13 . -.25 - 44 . -.18 15 . .07 » -.10 =
e 160.0 . .50 » .29 o .20 13 . .24 ¢ NN 02 e ~.05
¢ 165.0 . 1.24 » -.80 .55 o -.21 - .36 e -.19 05 13 e
® 170.0 o =1.50 .23 e .52 e -.41 ~.34 . -.01 = .08 o ~.07 »
¢ 175.0 e ~1.00 = -,72 » .03 o .44 -.32 * W12 . -.08 REEE
* 180.0 . -.57 .40 o .63 o 41 . .32 . -.21 . At . .08 o
[P e ey EL L Y LT P PR P L L L P L T B R e )
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PATTERN DEGRADATION IN (DB)

FREQUENCY 251,400 MHZ

. DISTANCE FROM BUOY TO

B = - - Bom - - @ -~ ——— L el .

e 0.10 KM ¢ 0.30 KM ¢ 0.70 KM « 1.00 KM »
feorecreneg e ar=-— - e tm—m e — - — PRl L]
o ANGLE o 0.05 NM ¢ (.22 NM « 0.38 NM ¢« 0.54 NM «
tearawroang ccee=w--o V- —— - — LD D ekl - - »
. .0 ¢ =9.27 & -5.38 + =4.00 = .86 »
e 8.0 e <=2.98 -.81 -.50 o -.3a .
e 10.0 . .96 o .44 e - 17 . -.33 -
¢« 15.0 . -. 11 . .0 . -.08 o .22 e
e 20.0 . 1.0 = 48 » 10 e -.23 »
e 25.0 . -.63 o 25 » -, 25 - .29
e 30.0 . - 17 o a0 » -.36 e .02 .
¢ 3%5.0 . .23 .28 e -.27 « .25 .
e 40.0 . .35 e ~.50 = -.29 .08 o
* 45.0 . -.31 o .44« -, 41 .08
s 50.0 . =-.1B = .51 L] 36 o .03 o
s 5%.0 . -.37 » .40 - .35 . .24
e 60.0 e «=1.10 o .34 v .41 . -.09 o
¢« 65.0 ¢ «~1.12 o ~.05 = .47 . .15 o
s 70.0 . 1.03 o -.45 = .40 o -.30
e 7%.0 e =1,20 o 56 -.34 o AT .
s 080.0 . -.53 e .38 = .48 231 .
e 85.0 . N7 . .33 - -.51 = .35 e
e 90.0 * .34 o -.02 - -.10 .25 »
e 95.0 . .40 o “.33 o .38 e -.29 o
¢ 100.0 . .74 o ~.47 = -,42 .28 o
* 105.0 . 1.24 o ~.33 = -.25 .43 s
* 110.0 . - 11 o ~.21 . .46 = -.44 =
* 115.0 . S K I .60 o .58 o .26 .
¢ 120.0 e =1.48 o .28 » .36 o ~-.45 =
¢ 12%.0 e =1.31 o ~.08 - .43 « 46 .
® 130.0 . 1.31 o ~. 16 =-.53 o L,23 e
* 135.0 . .25 o ~.30 o .43 - -.40 =
e 140.0 L] 1.34 =+ -, 17 e =-.53 o .28 .
¢ 14%.0 . -.48 o 73 . -.51 .07 .
* 1%0.0 L] 1.07 » -.73 = .63 o .41
* 155.0 o =1.10 ¢ .73 e -.64 R ]
e 160.0 . 1.18 .68 .62 . .48
s 16%.0 L] W35 » 231 e -.39 .44 o
e 170.0 L] W22 o .65 » -.53 = -.08
¢ 175.0 . -.49 o .58 .60 o 07 e
s 1080.0 L] 1.30 o .50 o -.07 -.40 o
[ ] [ ] P L Sl LI LB P ]

DRILL TOWER MEIGHT

DRILLING

(R A XE N E RN RN R RN N AN R e

PLATFORM
¢ 4,00 KM
G e - ———- .
¢ 2.16 NM «
P - — = - —— .
. -.29 .
. .18 -
e -.02
. -.13 .
» 14 .
. -.10 .
. ~.02 .
L .16 .
* .04 .
. .16 .
«  -.09 .
. 12 -
«  -.15 e
«  -.03 e
«  -.05
=13 .
. .01 .
. -.18 .
. -.17 -
3 -, 15 .
. -, 17 .
» 12 .
. -, 10 .
. .03 .
hd .19 -
. -.0Q .
. -.13
. .07 .
« =01 e
. .01 o
* 12 Y
hd BRI
. 00 o
. -.08 -
. .25 .
. AT e
AT e

73.4h0 METERS

R BN I O BN B Y BN Y BN N BN BN B N I I I I Y I Y TR Y I Y I I A S T R Y

e mm e e c e —— - ——————

LI Y SR
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00000000000 0000 00 0anse s e PATTERN DEGRADATION IN (08) et eseset T e e e tsetettttOGe N
FREQUENCY 273.000 MHZ DRILL TOWFR HEIGHT 73.4010 METERS
@ e T — - - P — e T e . m e m. c e m e —  m et E e e o m e — - ————— .
. DISTANCF FROM BUOY TO DRILLING PLATFCRM .
- - - - G- - ——— - R R P -~ P e - - P O e = ————— »
® 0.10 KM « 0.30 KM ¢ 0.70 KM « 1.00 KM « 2 .00 KM ¢ 4,00 KM o H, 00 KM « 12.0 KM =
LR P [ T, e E e el ma e e e m e e - m— —— - mmmm e —m e —— «
o ANGLE © 0.05 NM ¢ 0.22 NM * 0.38 NM « 0.54 NM « 1 08 NNV « 2.16 NM ¢ 4. 32 NM o §.48 NM
Powme - = - — - - LR R P - -—— R ————— e - L F R G — - e . - -
L4 .0 . -8.89 -5.90 . -4.84 - .67 . ~-1.59 . - . %2 . 1.21 . 1.80 -
. 5.0 ¢ =3.13 e .73 ¢ -.42 . -.29 » .21 . 14 o .04 . -.02 =
¢ 10.0 . .78 e .20 » -, 12 . .26 e -.02 o 13 . -.01 . -.04
* 15.0 b4 -.85 . -.41 . .22 - .18 - 10 . .04 . -.03 - -.06 .
s 20.0 . -.1B e ~.27 o 29 o =-.27 . -.19 s -, 01 e .09 e -.08 -
e 25.0 L] .53 -.18 .29 e ~.27 .04 -.10 = ~. 03 o 07 .
« 30.0 .87 = -.46 o L33 . .12 - -.10 -.08 -.04 = -.03
¢ 35.0 . .43 s .35 » -.40 » .22 . -.20 . 12 = -.04 o -.08
. 40.0 . .41 . .48 L] .31 . .05 . .10 . 12 . .08 . 00 .
e 45.0 . .81 e .49 » .42 e 232 . -.06 ' . .00 . .05 e«
¢ 50.0 s =1.06 .51 * -~.39 .24 o -.18 15« .08 . .00 o
s 55.0 L] -.61 . .05 = .08 . -.10 = .25 e -.12 = .07 . .06 *
s« 6.0 . =77 » W37 . - 12 = =.03 » .21 s .07 . -.09 -.01 o
s 65.0 L) W12 . 44 o -.36 o ~.15 = .22 o« -.10 . .01 e 06 e
* 70.0 . .58 o .35 -.43 .12 » -.27 10« -.10 = .02 o
e 75.0 . -.65 e .08 = 10 o .15 e -.19 = - 17 . .00 = .09 »
¢ B80.0 . -.14 o ~-.50 e 35 e .26 » -.18 -.09 -.05 « -.08 »
¢ 05.0 - .29 o -.60 a3 « .00 » -.29 - 19 . . .07 e
¢ 90.0 . .47 = .57 * 42 =-.04 27 . 13 o« -.06 05 e
e 95.0 e =1.02 ~.35 ~.24 = .12 * -.0R ¢ -.01 o 01 = .02 o
¢ 100.0 . 1.6 = -.68 = .37 . .00 . -.31 . 22 . 12 . .09 o
¢ 105.0 s =1.01 . .04 . .4t . .44 -.12 . .19 e .05 e -.08 IS
* 110.0 . -.58 -.,04 = L42 . ~-.45 -.29 o ~.09% 13 » -.06
* 115.0 . ~.04 » -.37 - .57 . -.37 = .29 e 22 - 12« .06 ¢
¢ 120.0 o ={.49 e -.08 .56 o .20 o .04 « -.14 - 10 e 05 -
e 125.0 . 1.30 o .43 * -.08 « -.41 » -.33 o - 17 . 07 . .10 -
¢ 130.0 . 1.24 » .41 A -.43 -.36 -.22 . -.04 .07 1 .
* 135.0 . -.16 o .62 - ~.56 .07 » -.12 e ~.15 o - 12 . -.01 o
¢ 140.0 . 1.16 » -.47 » .28 . -.01 =« -.34 o 17 . ~.02 o -.08 -
¢ 145.0 e =1.,34 -.69 -.64 -.48 o .33 .12 . - 13 e .01 -
¢ 150.0 . -.25 o -.75 » .00 o .48 * -.04 .04 o .05 e .08
* 155.0 . .06 o .70 o .29 o -.43 -.34 -, 16 o 09 o .09 o
s 160.0 L] .55 .55 ¢ .62 = .38 » .01 . 19 = .00 e -.07 ¢
¢ 185.0 e =1.62 -.61 e -.35 .13 .33 -.16 . -.03 o 02
e 170.0 . T2 -.65 ¢ -. 481 29 ¢ -.08 .19 . .04 = -.10 o
* 175.0 . .69 » -.74 * .43 . .19 - .35 » -.22 o ~.02 o 09 »
e 180.0 » =1.62 o 61 » -.07 = =-.33 » .29 » ~.17 . -.12 . -.10
[ ) L ] Ety L L EE T L) - - e - [ Rttt R R Sl Rk ol L et - —-— - ——-- E




00080000000 0000000 000000

PATTERN DEGRADATION IN (0B)

LA R LR L R E R E RN I NN R R e,

FREQUENCY 277.100 MuZ DRILL TOWFR MEIGHT 73.470 METERS

L R ket e e e e e e e e e - - o .

. DISTANCE FROM BUOY TO ORILLIN'G PLATFORM .

G- -—— Ll el P — = -— L R il Wmmo m - - — e kel DR S m e — - ——— .

¢ 0.10 KM ¢ 0.30 KM » 0.70 KM « 1,00 KM « 2.00 KA *+ 4.00 KM e B.00 KM » 12.0 KM +
Peronvmmong e ean——-—-- L E R et Por—e— - - e —— - L e G- - = ———— DR NS e e — - -
o ANGLE © 0.05 NM » 0.22 NM « 0.38 NM ¢ 0.54 NM = 1+ 0B NV « 2.16 NM « 4,32 NM + §.48 NM o
frwaam—cang v o= ———- Gmme - —- P = — emmma—a - - ————— Prm - P m— e — #m e mm—— - -
. .0 *» =9.56§ + =-5,54 *« -4.8B8 .61 *+ =-1.54 . -.56 o 1.20 = 1.78 .
. 5.0 ¢ =3.35 -.73 » -.42 -.26 = 17 e .10 . .03 » -.01 e
L 10.0 ] .80 . .04 . -.34 . -.20 . -.10 . -, 0 . .07 . .06 .
e 1%.0 . -.94 o ~.04 o .22 . -.25 19 14« .09 e .07 e
¢ 20.0 . -.49 e a2 -.25 o -.1a . .19 . -.13 . -.08 - -.06 »
e 25.0 . .83 o 14 o 00 o ~.06 = -.07 » R I 07 . -, 01 o«
s 30.0 . .49 o 17 o -. 16 o ~.28 « -.03 o« 13 . .00 * -.05 o
e« 35.0 . .90 o .45 e 19 o ~.08 = =21 e MU AREEE | ~.06 .07 e
e 40.0 . -.95 e Lt e .38 o .27 . 12 » -.10 o ~.0G = -.05 o
o 4%.90 . -, 92 @ ~,48 -, 02 .29 o -.13 . 14 » .09 . .05 e
e 80.0 L] .85 .36 35 .29 19 o -.13 .08 = .03 e
¢ $5.0 . 69 o .50 .06 = ~.32 » -, 19 L1 e -.08 e LOR
e €60.0 L] .25 13 e -.38 36 . 10 = -.18 » 10 . -.03 o
¢ 65.0 . .99 o .53 e 45 27 . .09 - L .06 . -.07
e 70.0 . 1.06 -,34 o 13 = .10 . -.20 -.048 ~ -.0H .07 .
e 7%.0 . -.02 o =-.09 o R -.07 » W2 . 19 .02 » =-.07 o
¢ 80.0 ® .04 o .27 . .47 o .38 » .21 . -~.19 . -.07 .0% .
* 05.0 . -.74 o ~.54 o -.53 o ~.28 -.20 ¢ .1 . 06 . .04 o
e 90.0 o 1.11 e ~.10 * =~-.50 L21 . .20 0+ ~.02 o« 11 . .05 »
s 9%.0 . 16 e 35 e -.41 » .41 . .26 » ~.14 . LR I ~.08
¢ 100.0 ¢ ~1.18 o .30 . .03 . ~-.21 . -.31 . 19 -.06 « -.08 o
* 105.0 . $.22 o .65 * .54 . .39 - -.23 -.10 . .04 o« .09 o
¢ 110.0 L -.80 o -.67 - -.50 e ~. 11 . 22 e L2 . .00 = -~.09
e 118.0 ¢ «1.42 e .65 o -.54 o .3 e .20 . ~-.06 = .11 e .05 .
¢ 120.0 ¢ =1.29 -.37 = -.05 e .20 » =.19 ¢ ~.21 . ~.08 . .03 -
* 12%.0 . 1.29 = -,20 . -.38 .45 ¢ ~-.29 - ~. 10 . .05 - .10 .
* 130.0 . .82 o -.,27 o 21 . ~. 11 . 21 . 22 . .01 . ~.09 o
* 13%.0 . 1.11 o .03 » -,46 » .4G e Al . ~. 16 . .08 o -.0t .
e 140.0 L] .81 e .49 o ~.53 o ~.03 = -.21 . - 11 . .04 .00 .
¢ 145.0 . 1.16 » -,39 12 e .21 . -.21 e -~.22 . -.06 06
* 1%0.0 * 1.16 o - 72 * .60 -.34 » .20 ¢ ~-.08 o 05 .09 e
o 15%.0 . -,34 o -.25 . .53 o -.50 -.35 . ~.23 » -.13 = ~.09
* 160.0 . -, 47 o -.69 ¢ -.55 » .02 .25 . 16 o -.04 = .03 »
* 165.0 L] 1.35 o .36 -.19 o -.45 » -.34 » .05 e .03 » ~.08 »
* 170.0 . .12 » .56 ¢ -.65 e .23 » -.28 = ~.23 » .04 o .10 .
¢ 178.0 . .06 » -, 14 o .23 e -.18 = -.30 ~-.20 = .14 - ~. 05 o
* 180.0 [ 1.25 = -,28 o .01 e W22 o -.32 ~.15 e 13 » - 12 =
[ ] ] PR D EE L L P Y Pt DRl ot dof Aedabatadnbl b P - - L e S R b ——— ———
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00000008800 000G00000RR Ve PATTERN DFGRADATION IN (0B) e eMee st ivsrvieresetadtuan
FREQUENCY 277.900 MHZ DRILL TOWER HEIGHT 73.4,0 MFITERS

B e - m e — e e e e e E e e et e eTEe T e mE - e e — . —————— .

. DISTANCE FROM BUQY TO DRILLING PLATFQORM .

@ = - ——- Brmmm—— - - P e mr - @ ————— e - L P me = P P .

e 0.10 KM ¢ 0.0 KM * 0.70 KM ¢ 1,00 KM ¢ 2,00 KM + 4.00 KM « H .00 KM » 12.0 KM =«
[T L L LY L D ey LR LR ke - - D R D R e e T, P .
* ANGLE * 0.05 NM ¢ 0.22 NM * 0.38 NM « 0.54 NM » | 0B Nv * 2,16 NM « 4,32 NM ¢ 6.48 NM »
[ L L Ll e R R fm- = - —- L R e g ————— - Pm————— - - - e e - P .
. .0 e =9.60 ¢ =~5.46 =+ -4.R8 o .60 ¢ -1.54 -.57 . 1,19 1.77 »
« .5.0 « =3.39 « ~.74 - -.42 . -.25 * 16 . .07 . -.01 -.05% =
- 10.0 . .81 . .00 . -.37 - -.15 . .00 . AR . .02 . -.06H .
. 15.0 . -.97 » .05 . AR . =.14 .01 . -.10 . .00 . .06 .
e 20.0 . -.55 o a5 -.02 « ~.29 » -.15 . .07 . .03 . -.06
s 25.0 * .87 » .35 o .32 e .28 . .06 » -.13 e .06 - -.01 .
¢« 30.0 » .36 o ~-.23 ' » -.36 .10 e 22 - -.09 .07 . .05 e
» 35.0 . .85 = .05 » ~.40 = .05 e -, 1A e -.06 01 e .02 .
e« 40.0 s =1.01 o ~.47 » -.42 o -.32 = - 17 . L12 . -.07 .07 e
¢« 45.0 e «1.04 o 29 - -.04 o =.10 o .08 . 07 . .03 . .02
e 50.0 . 96 o .05 « -.42 .23 . .24 . .04 . -.01 . 01 .
¢ §5.0 . .96 o ~.50 o a4 ~-.28B o 16 + -.15 -.00 e -.03 -
« 60.0 . -.54 o ~.15 -.19 = =.19 = .13 e .04 - -.01 . -.03 »
¢ 65.0 . .92 o ~.53 » .34 e -.18 .21 e ~.02 o .07 . .09 o
e« 70.0 » .76 o .53 » .45  » .36 . .22 » -.01 o -1 . .05 »
e 75.0 ¢« =1.13 = ~.58 -.43 » =17 e -.02 .08 . 12 . .00 »
¢ B80.0 . 1.05 o ~.22 » -.51 .04 » .02 .02 . .00 - -.03 e
« 85.0 « =1,09 e .41 e .14 . .36 » .05 - - 17 . =.03 = .09 o
* 90.0 . -.26 = -.30 A ~.46 -.42 . -.28 . -.13 . -.0t . .05 *
s 95.0 . 1.17 o ~.20 = -.39 . .38 . -.10 07 = .00 - -.08% =
e 100.0 . ~-.24 = .59 . -.49 .08 . -.05 . -.18 - -. 06 . .07 *
¢ 105.0 . -.20 = -.22 » ~.39 . =.3a . E B 19 . =.07 = .03 .
e 110.0 . -,33 o .47 . 52 e .00 o -.06 ~.03 o -.07 » -.08 +
* 115.0 . 1.72 o -.70 o a9 - =13 . -.28 .14 . .02 . -.02 o
e 120.0 . 49 e .58 - .56 e 26 . -.23 . -.21 . -.0R « .03 .
e 125.0 L] -,.96 ¢ .65 o -.59 o .34 10 - 18 » .01 . -.10
* 130.0 ¢ «t.37 e -.57 = .07 . .44 = 26 e -.22 » .04 . 10 .
e 135.0 ' -.53 .64 ¢ .12 e -.49 .3 . .08 . -. 11 . -,.05
e 140.0 e =1.18 -, 12 .34 » 42 » .34 . 12« =13 e .02 =
e 145.0 . -.94 o .00 o .41 . .48 - -.14 . .20 - 10 = ~.07 »
e 150.0 & =1.43 » -.74 ~.55 = ~.20 o .30 e -.20 = -.10 e -.06 «
* 1%5.0 . W73 e -.27 i ~-.60 = =.49 = -.20 . .14 . .04 » -.08 .
e 180.0 . .76 = -.59 » .62 - =.39 = -.35 » -.23 -.05 e 10 .
* 165.0 e =1.59 e .03 e 55 o =32 » .35« -.03 .08 o -.08
* 170.0 . .39 .26 » .39 o 43 . .34 . -1 . 11 . -.09 =
e 17%.0 . .20 o -.53 ~-.61 -.39 o .34 - .15 . -, 13 * .02
s 180.0 e =1,37 = .14 e .60 = .37 . .32« .23 . .00 -11 .
[ ] L K4 __-._-_-_----._----——_-.—--———-_-. --------- o - e e e L Rk il »




(AT A1 AR LAY RN RNR

PATTERN DEGRADATION IN (0B)

RN N N YR Y]

FREQUENCY 283,400 MHZ DRILL TOWER HEIGHT 73.4G0 METERS

B o e e . - = e R R e e e e e e T M m e e e m e m e e e e e .

. DISTANCLE FROM BUGY TO DRILLING PLATFORM .

LR T R Gmm - -—— L R P, - LR TR ] e - —— D e L e .

¢ 0.10 KM ¢ 0.90 KM ¢ 0,70 KM » 1.00 kM ¢ 2,00 KM * 4.00 KM o R. 00 KM « 12.0 KM =
Pomraaamemm ) == - _- - ———— P - pm————— e o - — - — S ——— - D L Y
e ANGLE * 0.05 NM ¢ 0.22 NM o 0.38 NM ¢ 0.54 NM ¢ 1 .08 NV + 2.16 NM « 4.32 NM » 6.48 NM
o memw = —- - - - - tmw - - B m - ———-— g e, -- L D et - ————— e ——- - ————— .
. .0 * =~9,11 e+ -~4.B9 + -4.86 « .50 ¢ -1.46 ¢ -.63 - 1.17 » 1.76  »
. 5.0 * =3.50 -.75 » -.40 o -.20 » 01 e -.1a . .04 . 03 e
e 10.0 . .82 o -.27 . -.30 27 . -.02 = 15 o -.08 .05 e
e 15.0 ¢ =1.15 » .48 = -.29 o .00 = -2 e 10 » ~.02 e -.06 «
e 20.0 L -.94 o -.38 . -.39 o -.28B o -.20 . ~.13 -.07 . -.04 .
* 25.0 . .84 = -.49 o 36 o -.23 o 10 . -.04 -.0R » .05 »
¢ 30.0 . -.72 » -.02 .06 A1 e 13 s 11 . -.02 = -.02 =
e 35.0 . =.39 -.48 o .04 . L3 . 22 12 . -.02 -.06 »
* 40.0 . .62 o .39 -.36 = =.01 . 19 .04 = 06 -.07 =
e 45.0 . .90 o .41 . .40 » 33 e .16 -.13 - .08 - -.05
e %0.0 - -.98 o .07 o .41 =.14 » .24 o ~.08 o .09 e .01 .
e 5%.0 . -.63 o -.52 o -.34 o« -.08 o ~.20 * -.14 e 10 » -.07 »
* 60.0 . .66 e .34 . =.30 =-.30 = .24 -.10 . 12 e -.04
s 8%.0 (] 1.02 o =-,24 o -~.40 o W27 . .24 - 17 . .03 e .09 »
e 70.0 * .32 o -.02 » -.19 230 . .23 » 15 .10 e .06 o
« 75.0 . -.53 = 16 . a8 23 » .08 o 16 . -.03 » -.02
s 80.0 . ~.40 » -.46 ¢ a6 00 o -.25 -.01 . - 11 . .08
e 85.0 . .94 s .52 . 14 ~.26 -.26 * -.16 . 09 .07 s
s 90.0 . 1.14 o -.62 a4 o .21 . 29 o~ -.15 - 11 .05 .
¢ 95.0 . .77 e .45 -.48 o .17 . -.26 ¢ .08 . -.06 « -.09
* 100.0 . -.42 o -.65 o -.22 = 30 e -.21 -.70 = - 13 . -.03 =
* 10%.0 e =1.18 o -.46 o -.36 o -.21 = - 13 . -.02 o .02 o .06 »
s 110.0 L] 1.24 -.065 42 e =17 e ~.14 -.18 e .09 e -.03 »
* 11%.0 . -.38 o -.04 .29 o -.34 « -.29 20 . -.09 = -.02
* 120.0 . -.79 o -.09 o LAl . =.44 e -.33 » -.18 e =.05 « .0t e
e 125.0 L] 1.248 ¢ -.22 » -.57 o 215 . -.16 = -.15 e -.13 = -.06
* 130.0 . -.97 o .01 e .41 . .A7 . .33 . 18 -.03 - 11 .
* 13%.0 . .18 o -.47 o -.63 e =.40 o -.22 - .15 . 12 = 12 .
* 140.0 ¢ =1.00 o -, 71 » -.21 o .34 . -.26 ¢ -.22 » .13 » -.06 «
¢ 145.0 ¢ =1.60 o -.54 o - 12 . .25 e .22 v .08 o 12 e -.06 e
* 150.0 . .28 o 67 » 33 . -.25 - 17 . -.06 e .00 o .01 e
e 158.0 s =1.54 e .59 -17 . “.14 e -.25 = ~.23 . .02 e 1.
* 160.0 s «1,65 -.55 o -.19 o 05 e -.31 -.14 = .08 = -.04
e 185.0 . 1.21 » -,70 * .61 . =.51 = .31 e .0t . -.16 = .04 e
* 170.0 . -, 97 o -.72 » -.56 e ~.06 = -.33 » 19 .04 e -.05 o
* 17%.0 . -. 57 o .29 ¢ .54 o S50 - .33 16 . -.03 ~ -.10 »
e 180.0 . 1.40 o Lt v -.57 » -.43 » .04 o -.24 » .14 -.08
[ ] L ] PR T IR L LY DL Dl bttt Eabeabnduing G X Dl o mem - - B - - - .




00E00000080¢00000s et e PATTERN DCGRADATION IN (08) I R N Y
FREQUENCY 300.500 MHZ ORILL TOWER #IE1GHT 73.400 MFTERS
B e e e - e A e e e m e T e e e e e A e C s e m m e m e e mr e . ——-— .
. DISTANCE FROM By 70 DRILLI* 5 PLATFORM .
P —— - B ———— - D e > ——= e e e e m e e m - . el e —— - —— - .
e 0,10 KM o 0.30 KM + 0. 70 KM « 1. 00 % e 2 .00 KN + 3.00 KM ¢ R. 00 kM e 12.0 KM =
Ll Ll Rt el [ Bl Kl R === = — - — Pmmm e m— - @m—mm———— - O - — o~ P m - ——— - .- e - - - ———-— .
¢ ANGLE ¢ 0.05 NM ¢ 0.22 NM o 0.34H NM « 0.54 NM o 1,08 NV * 2.16 NM o 3.32 NM o [.48 NM «
[ L g R P —— e — = _———— et m——— - - DR o L D it R R N . |
. .0 ¢ =9.47 ¢ =-3.35 + =4.37 Y4 e -1 22 . -.B0 . 1.07 * 1.70 o
. 5.0 ¢ =3 ARG e -.R0 . =21 . .20 . -.2a = .01 . - 15 . .01 =
¢« 10. . .63 o -.51 . .28 e =09 .26 . -.14 . ~.03 » .04 .
s 15.0 e =1.25 = -.31 . .35 e .29 e -.02 - -. 1B . 05 o .02 e
* 20.0 . ~.53 o -.27 . .07 . 27 . .12 . .04 e 10 e 03 .
s 25.0 ¢ =1.07 » -.50 - - 19 . 15 e -.02 - L .03 . .04 e
¢ 30.0 . .91 . 27 e -.33 -.15 22 e ~.15 e -.08 = 04 e
¢« 35.0 . .54 » -.40 . .09 . 21 . -,19 . 13 . _0R = .04 e
* 40.0 . .89 = .19 . -.40 = .19 . - 16 * -.09 » =.06 . ~-.06 o
e« 4%.0 L -.62 . -.20 . -.3 . - . .22 . .08 . -.0qQ . .04 -
¢ 50.0 . -.32 » -.39 = L4t . =.29 . -.,24 -.16 . .00 - .07 .
 55.0 . L1 e 36 . .35 . .11 . -.01 . - 16 = =.02 = .07 .
¢ 60.0 i -.59 LA2 . .00 =.3a L0t . 11 .03 e -.08 o
e 65.0 . 1.02 o -.55 o 38 . ~.15 . -.24 o 13 e .06 e .04 o
¢ 0.0 * =1.11 e -.30 ¢ 15 o 237 . -.25 ¢ -.14 . -.01 = .04 e
e 75.0 * =1.28 o -.06 .29 . .39 . .24 .01 . - 13 . 02 .
e B0.0O « «1,10 .54 e -.51 = .38 e -.02 - 0B e 17 e L0t e
e 85.0 . .76 e -.08 » .07 . .02 = .02 e .05 . .04 - .03 o
e 90.0 . .55 .29 e -.53 S T -.27 . -.02 -.03 - .05 .
¢ 95.0 e =1.37 -.50 = -.21 . A3 . 27 . - 11 e .01 . 07 o
¢ 100.0 . .86 = -.06 o -.31 . =.41 . .29 . .04 o =12 . 0T o
* 105.0 . 1.23 -.62 » 48 = =.41 . -.25 = 19 . L1 e .00
* 110.0 . 1.2 o -.61 . 37 . -.20 19 06 » 14 -.04 o
* 115.0 . .8t . -=.53 » -.44 .27 - .19 . 2 . 12 . 06 e
* 120.0 . -.4, - ~.J6 » -.49 . ~.4G6 - .32 . 21 . .03 e -.06
e 125.0 e« =1.38 ¢ -.58 . AR - .4y . .05 . .05 . 12 . .08 .
* 130.0 . 1.07 = .53 . .47 . 243 . -.02 = .21 e -.05 « -.06 «
e 135.0 . -.78 -.31 » .57 . =23 . -.35 ¢ -.05 » .00 = .02 .
¢ 140.0 . 1.33 o .52 = .29 <13 e -.31 L1 . -.07 » -.t1 .
e 145.0 . .56 e .16 . =.03 o =.06 e -.02 -~.20 * -.09 » .06 o
* 150.0 . .08 .47 . .S58 o .36 . -.34 » - 17 . 12 . .03 e
* 155 .0 . -.83 ¢ .53 = .39 . .31 . 14 . .01 . 13 o .02 o
* 160.0 . 1.16 » .33 . -.57 .10 = .34 -.24 -.13 » ~-.06
¢ 165.0 * =1.54 -.55 .15 . <45 . -.36 * -.19 . .08 - .07 e
¢ 170.0 . -.05 » .50 » .59 . 216 » -.09 -.01 = 03 » .04
* 175.0 & =1,09 ~.44 .54 o <24 . .28 16« -.15 = .07 .
¢ 180.0 * .04 o .38 e+ -.55 -« S50+ -1y e 18« 14« .07 e
[ L STt 2t R L L Y Py Rtttk kg Ll i L ittt b Bt X L bl e —n——— e mrmr—a—y




0008008000800 080000 sttt v e

PATTERN DEGRADATION IN (DB)

LA A R AL 2N I I Y N N JPY N JPAP PPy

FREQUENCY 312,700 MWZ ORILL TOWER MEIGH! 73.4R0 METERS

e mme o -- e R e - e — E e — . e —— - R m— . e e ——— - ————— - Y

. DISTANCE FROM BUOY TO DRILLIMNS PLATFORM .

e m-— - - L R P L e LR ] —t . e - LR e T D e .

¢ 0. 10 KM s 0.J0 KM * 0,70 KM « 1,00 KM » 2,00 KV * 4.00 KM + B.00 KM o 12.0 KM +
ferauroemngeomem——a - S ——— - L bl L et LR kR D ettt D i e e o .
¢ ANGLE ¢ 0.05 NM » 0.22 NM ¢ 0.38 NM « 0.54 NM » 1,08 NV * 2.1G NM » 4,32 NM » 6.48 NM +
s aamwTomang CeCan -~ - - - - P m == - - L Bt B ———— - V- - - P - - - - .
* .0 ¢ =-8.84 +« -2.90 « =3.B2 o -.17 e« =~1.04 . -.91 . 1.01 . 1.66 .
¢« 8.0 ¢« =37t o ~-.76 o 12 e 51 . .30 . 12 -.07 » -.14 .
* 10.0 . 32 e 36 -.57 e =13 e .22 . 10 » .04 . -.12 .
« 1%.0 . -.65 * .29 » .20 - =.41 e .27 . 17 o 01 e -.09
« 20.0 . .61 » -.47 » -.39 » =.05 = L. 15 . -.09 - .02 o
e« 25.0 . W12 . a0 o .01 . =31 . -.02 o -.06 o -.08 -.07 o
« 30.0 . -.79 14 o 28 o .29 o -.02 o .04 .04 e .03 -
« 35.0 . .03 e 12 . .08 o =.18 » .20« .02 e .00 « -.03 o
¢ 40.0 O .04 o 21 . .37 . 10 o .03 o -.02 = .07 » -.07 «
¢ 4%.0 . -.69 .36 » -.41 o 19 e -.11 . -. 11 . -.06 = -.04 »
* %0.0 * <«1.02 o .10 e .40 e -.04 e -. 11 . -, 17 . .05 e .0t .
¢ 55.0 . ~.08 = -.46 = .41 e =.34 .07 e ~.01 o .06 » 07 e
e 80.0 e =112 » W16 e .00 =17 . .07 » .01 . ~.06 e -.08 =
s 65.0 . 1.04 = -.42 . -.06 » 32 . 14 o -.14 -.10 - -.08 ¢
« 70.0 o 1.08 o 07 & -.26 e =.41 12 ¢« ~.16 e«  -.07 = 05 »
. 7%.0 . .46 . .51 * .44 o 24 . .25 e 14 o .12 = .03 .
e §0.0 » -, 80 .42 -, 13 ~.01 . .11 . 1B . -.02 -1 .
s §S5.0 . .24 o A7 -.48 = 39 o .09 o -.20 e 10 . -.07 »
e 90.0 . 1.05 » .03 . -.24 o ~.43 » -.23 » -.07 o .09 » .06 »
s 95.0 e =1.07 » -.06 .44 . W38 e .28 .18 . .02 o -.06 »
s 100.0 . 07 o -.64 -.14 o “40 e .23 - -.20 .07 . .08 »
¢ 105.0 . .JG = -.42 = -.54 o =.42 o ~.30 » -.21 . -.14 - -.09
e 110.0 . 1.00 » .60 .51 . W32 . -, 15 e -.01 a .13 . -.06
s 115.0 . .42 -.31 e -.58 =33 » -.34 .04 o -.06 05 =
¢ 120.0 o 1.35 ¢ -.30 ¢ -.14 244 ¢ =201 e .04 210 & ~12 .
s 125.0 e =«1.16 o .04 . .29 . =.51 » 21 . -.23 o 05 o 08 .
* 130.0 . ~.89 e -.51 o -.57 o =.52 o .32 . .22 . 12 . .06 o
¢ 135.0 L] .81 o .65 ¢ .24 o -.27 o .3 . 14 o -. 14 .09 o
* 140.0 ¢ .35 « -.51 .56 ¢ =.39 & - 11 I 08 * ~.11
. 145%.0 . 1.06 » -.44 o -.46 - -.13 . .02 - 09 o 09 »
s 1%0.0 . 1.00 o .06 ¢ -.25 = -.49 .31 e -.15 11 . ~-.10 »
* 155.0 . 1.32 « -.66 * 55 -.51 .18 . -.22 o 11 . ~.07 o
¢ 160.0 Py -.32 o .01 e 10 27 e -.25 o .01 . -.13 =12 .
* 165.0 P 1.39 o 52 » - 15 = =.51 o .33 e 16 o -.14 -~ ~.06
* 170.0 L .97 o 61 o .57 o .45 o -.20 » 13« 10 e .09 o
¢ 175.0 L] 1.46 » .43 o - 17 o 44 o 31 . -, 10 = A ~. 13 o
* 180.0 e =1.19 AT e .54 o 35 . .34« 10 s =12 . 09 =
P T e R e L T T P L ey Lol il e L C DT T Srmmn e - LR L T T Lt L]




FREQUENCY

0000000000000 000 0P o0

DISTANCE FROM

313,800 MHZ

PATTERN DEGRADATION

DRILL TOWER HEIGHT

o e v = e e e = R . e e e L - e o e e e o — e e ——————— *

DRILLING PLATFQORM

BuQy TO

P —— - Prm e m— - L Rt e i .

* 0.10 KM » A0 KM « . 00 kM «

Ll bt R iRl - ——— . e, . e - .
ANGLE * 0,05 NM » 22 NM . 54 NM
L kit Rttt TR P P m - . s ————— -
. .0 *» =-B.69 2.89 . -.20 »
. 5.0 e =3.69 e -.75 » . .57 e
s 10.0 L] .28 e 44 o . -.29
*« 15.0 . -.58 e .13 . . -.38 »
* 20.0 . .68 -. 3 . . ~.36 =
e 25%.0 . .26 e .38 . . 20
e 30.0 . -.91 . -.32 . . -.31 .
e 35.0 . .33 = -.44 = . .28 e
s 40.0 L] .44 o 26 = . .31 -
¢« 4%5.0 s =1.04 -.17 . . 07 e
¢ 50.0 . -.45 -.07 * . .34 .
[} 55.0 . -.92 . A7 . . .35 .
* §0.0 . -.86 -.53 e . -.39
¢ 65.0 . .24 o ~.49 - - .37 »
e 70.0 . .47 = =-.15 o . W32 e
L] 75.0 . -1.1% - .48 . . -.4 .
e B80.0 . 1.00 o -.21 . - =.02 o
s 95.0 o =1{.34 .45 ¢ . -.31 e
s 90.0 . 13 . .23 . . .15
e 95.0 . 1.22 » -.15 = . 42 .
¢ 100.0 . -.76 « .40 » . 14
® 105.0 . .44 o -.62 o . .45 .
* 110.0 e =1,32 .61 » . .09
e 115.0 . -.37 -.50 . 19 .
¢ 120.0 ¢ =1.62 = -.69 . -.51 »
e 125.0 . 1.26 ¢ .63 e . ~.04 »
* 130.0 . 1.24 » .04 . -.51 e
¢ 135.0 s =1.42 » -.69 = . -.49 »
* 140.0 s ~1.14 = .60 e . .47 e
* 145.0 . .18 e .65 * . =~.49
* 50.0 e =1.74 e -,70 e . -.36 »
¢« 15%.0 e ~1.46 o .3 . . -.43
s 160.90 . 1.42 o .63 * 4 05 o
¢ 165.0 o =1.14 o .68 » . -, 42 o
* 170.0 e =1. 71 o .23 - . =.20 »
s 175%.0 L] -.47 o -.73 = . .18 ¢
s 180.0 1.35 = .54 » . .27 -
[ L Ly LT L L L L e ettt d Ealndedetad b D ]
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PATTERN DEGRADATION IN (DB)

DR T Y T

FREQUENCY 321.800 MHZ DRILL TOWER HEIGHT 73.4%0 METERS
B o e e e e e = = = e = e % = = e ————————— -
. DISTANCE FROM BUOY TO DRILLIMG PLATFORM
v -~ Prmr e -— LR it [ kit L L ikl - - o mmm -
® 0,10 KM ¢ 0.30 KM * 0.70 KM « 1,00 KM ¢ 2 00 KN + 4.00 KM « B 00 KM « 12.0 KM
[ ] [ g ——efrE———-——-—- e - ——— P —————— - L B A —m—— e - G mm -
o ANGLE * 0.05 NM » 0.22 NM * 0.38 NM « 0.54 NM ¢ { OB NA ¢+ 2,16 NM o 4.32 NM + §.48 NM
fememmemaal mmr—acaas mfon - - o - —- [ Badadadndedad b S L Prmmmm———- S — e —— - - -
L] .0 ¢« -8.86 +» -2.99 ¢ -3.40 -.41 . -.80 -.99 . Qg . 1.63
. 5.0 *« =3.78 -.65 .41 . .56 » . -.05 . - 17 . 15
¢ 10.0 . .09 o .75 e .39 . -.03 » .33 e -.17 - 10 o 10
* 15.0 . -.09 o -.62 o -.49 .41 . .26 .09 - 13 . L0
e 20.0 . .93 o .01 . -.24 - .29 . .03 . .01 e .0a - .05
s 2%.0 L] .B5 e .40 . 20 o -.09 12 . 12 o -.01 o -.07
. 30.0 . -.15 . -. 11 . .18 * .28 . L0t . -.10 - ~.08 . .02
* 35.0 . .39 o -. 10 e -.37 o -.07 o R . 12 o -.00 e .07
e« 40.0 Ld -.51 . -.47 . .26 = .14 . -.09 * -.16 - .08 . -.07
e 4%.0 . My AT .18 ~.30 .28 » -.08 13 . -.07 » .01
s S0.0 e =1.13 = -.40 o -.38 =-.33 o 14 o -.06 o -.10 . .02
« 5%.0 . -.89 e -.42 .34 . 1t . 20 e -, 11 e -.01 .03
* 60.0 . .31 . -.21 » -.16 = =.19 -.19 00 -.10 e -.07
* 65.0 e ~1.00 -.47 -.25 o 02 e .24 e -.19 -~ 11 . -.086
*« 70.0 L] 17 e -.54 o -, 42 o -. 0B -.26 14 o .01 . -.05
e 75.0 . 26 o .18 o -.49 = .28 o -.04 o 12 o L0t . -.08
¢ B80.0 . 1.02 o .48 * .45 e .33 . .20 » 13 » 05 . .01
s B5.0 o 14 . -.42 ¢ -.44 -.42 «  -.20 17 -~12 e 05
¢ 90.0 . .41 o -.41 e -.28 » -.26 » .26 » 11 e ~.13 e .06
e 95.0 . -.83 « -.34 = .00 o 16 . .04 = -.10 -.13 . -.07
* 100.0 s <=1.43 o -.55 »* ~.33 » =-.07 .26 -, 12 . .0R .07
s 10%.0 L] -~.49 o -.47 « .51 . -.25 = -.30 20 o .09 e .02
¢ 110.0 . 1.11 o .61 » .25 e -.17 » 17 . 16 = 12 . .04
* 115.0 . 31 . -.15 »* -.49 =.51 = -.32 o -.16 » .05 .08
e 120.0 . .30 o .15 . -.01 = =-.05 -.25 = -.20 o 12 . -1
¢ 12%.0 . .86 -.70 o -.03 .47 e .29 . .03 . - 13 . .08
e 130.0 . 1.3 » .65 o .54 e 48 e -.27 * 14 -.08 e .03
¢ 13%.0 . ~.55 o ~.53 - .42 . ‘21 . L0t e .20 . .01 o -. 11
* 140.0 . .51 -.72 o W21 . W35 e -.33 L2t . -.08 o -.12
e 145.0 . -~.82 o .56 « .48 o ~.14 . -.28 e .04 o -.15 e -.04
* 150.0 . .78 o .63 ¢ .55 e W30 - .22 ¢ .14 . .00 o .08
* 15%.0 L] ~.93 o 19 e .46 o 48 09 -.09 = -.08 ¢ -.07
e 1680.0 . LTT e -.69 51 . -.23 » 03 o 21 . .0t e -1
s 16%.0 e =1.62 o -.55 » -.18 01 . .33 e ~.24 o .13 e -.09
® 170.0 o =1.74 o -.39 .27 e 49 -.36 o -.25 o -.15 e -1
e 17%.0 . ~.39 o -.76 = -,33 o 33 - .24 . E I B .00 * .04
« 180.0 . 1.26 » .53 o .24 - 4 . .33 e -.16 = LR .04
'Y » cowae == o-- YN T T T TR LS Raldedb bl al Ll ot bl St = —-- -y m - - ==
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00000800 Q*ONR Rt b ety PATTERN DEGRADAT|ION [N 1DB) etPesssrtrcterteetasbaseas e

FREQUENCY 336.200 MHZ DRILL TOWER HEIGHT 73.4..0 MFTERS
P T b ettt btk ittt b el R R e S o Sttt el ittt *
. DISTANCE FROM BUOY TO DRILLItG PLATFORM .
g ee - ——- B — = ———-—- LR R 4 ——— - G m s mmm o - P e = - [ i e it @ - ———— .
e 0.10 KM & .30 KM ¢ 0.70 KM « 1,00 KM ¢ 2.00 K\ ¢ 4.00 KM o H.00 KM » 12.0 KM o
L L DR el e it P ————— P — - — - - —————— L R e m e — - L e ] - ——— .
e ANGLE o 0.05 NM ¢ 0.22 NM * 0.3 NM « 0.54 NM » 1,08 NV ¢ 2,106 NM o 4,32 NM » 6.48 NM ¢
Grece v e et m e —a - - LR el St mmm——————— e m - LR et LR et mme e — e ——— -
. .0 e =9.56 ¢+ -3.A3 +« =-2.83 ~-.79 = -.67 ¢ -=1.12 . .BO . 1.8
. 5.0 e =3.89 -.33 .78 = 17 . -.52 * .33 - .21 . 12
e« 10.0 . ~.50 -.01 » ~.36 o ~.53 -.39 -.27 -.09 = .06
s« 15.0 . .63 o .31 . ~.37 o .32 . .00 P B -.12 . -.07 =
¢« 20.0 . .51 » -. 11 . -~,33 « 12 . -.20 -.06 e 00 = ~.02 o
e 25%.0 . -.21 -.27 ¢ 18 e -.19 -.05 .06 - .05 -.07 =
¢« 30.0 e .20 . .28 » 11 . -.02 . -.24 13 . .07 v .04 e
e 35.0 ] .74 e -.41 = -.35 » .01 . .19 . - 11 . .05 = .03 o+
e 40.0 . -.11 .24 ~.39 =« .05 » -.21 . -.06 o -.01 -.01 .
s 45.0 . -,39 -.13 * .01 e 00 .04 » 10 . .07 = L0t e !
! ¢ 50.0 . .95 » .49 ¢ 16« ~.19 . 19 . 12 -1 . 02 »
; ¢ 55.0 . .42 = -.54 o 38 e -.34 » -.20 ¢ 15 » 04 o -.05 e
“ ¢ 0.0 . .87 . .52 . .10 e -.33 s 1T e -.19 . -.10 * -.04
s 65.0 . .96 AB e ~.43 o -.21 = 12 . 10 . 06 .04 o
! e« 70.0 e =-.96 o L3t e 10 o =—.61 s -.26 = 0fF e -.04 s -.02
i ¢« 75.0 e =1.16 -.24 .42 » =31 = -.27 15 . -.07 -.09 »
; s B80.0 « =1.31 e -.54 ~.45 e -.40 - 18 e - 21 . -.06 « .03 =
e BS5.0 . 10 . .08 = .33 . .41 . - 16 17 e 05 e -.07 »
e 90.0 . 1.03 = -.59 = .31 . ~=.07 = -.08 » ~.20 * -.07 = 06
s 95.0 e =1.28 .46 ¢ .33 e =.39 .04 . .14 . 05 -.10 =
* 100.0 . -.05 e -.68 * ~.37 o A4 . -.24 -.07 e - 12 . .05 *
e 105.0 . 1.04 » -.36 .31 . =.27 » .28 ¢ -.18 « .06 e .07 =
e 110.0 . .92 e -.24 » 17 . =13 = -.09 -« -.03 - -.01 = 00 ¢
e 115.0 e« ~1t.36 .45 .00 =.29 -.05 -.25 o 12« - 12 .
e 120.0 . 1.18 o -.71 . .2 . 19 s .30 » -.08 « 10 . =10
e 125.0 . 1.03 o .03 » ~.32 » .43 . -.09 L20 . -,03 -, 11 e
e 130.0 e =1.01 » .65 ¢ -.10 o “.41 . -.15 . .00 - -.12 . - 11 e
e 135.0 . - 72 -.50 ¢ .49 . -.09 L I -.25 » .03 » .06 ¢
. 140.0 . -.12 .43 * .50 .28 -.17 e -ttt . -.02 o .02 .
* 145.0 e =1.64 » ~-.81 ¢ -.60 -.55 -.30 -.05 e .12 . -~.05 =
¢« 150.0 + =1.48 -.40 * .34 .40 = -.34 « 08 « - 11 . 08 o
* 155.0 . 1.30 o -.07 » a3 o .48 » .03 » -. 18 e - 12 08
e 160.0 e =1.52 a9 .14 e -.08 = -.36 ¢ .22 . 13 e 10 o
¢ 1685.0 o =1.36 .25 . L12 . -.45 = -.06 ¢ -.21 e -.04 « 09
* 170.0 e =1.63 21 . .54 .13 » -.34 ¢ .02 . -.13 = .09 =
e 17%.0 . -.39 ¢ -1 - .40 ¢ -.53 = .30 ¢ -.04 -.03 « 02 ¢
e 180.0 . 1.15 » .68 * .32 o =.19 o -.30 ¢ -.12 = .07 o -, 10 o
PP el et e S T P E L PR PE T DL bl tnhdal e Infetadatthebedial el nindid tmemam———— P —————— cm—tmam———- -—




0000000000080 0000ePRs¢e s e PATTERN DEGRADATION IN (DB) CIIBUNBIIEeP IO stssnboRR S

[T

FREQUENCY 340.400 MHZ ORILL TOWFR HEIGHT 73.41.0 METERS
P o R " Dy e e T e e E e EE . e - . A T - - e E - ————————— .
. DISTANCE FROM BUOY TO DRILLIMG PLATFQORM .
oo -—- - - —— - - - L Bkl it Bl 2 s - — P - - —- = e — - - P -—— .
» 0.10 KM « 0.30 KM * 0,70 MM « 1.00 KM ¢ 2,00 KM * 4.00 KM ¢ R. 00 KM = 12.0 KM *
.--_------.- ——————— - .- N - - G T - o = ————— = = - - L I e B ——— -
© ANGLE + 0.05 NM ¢ 0.22 NM ¢ 0.38 NM « 0.54 NM » 1 0A NV ¢ 2.1G NM & 4.32 NM » §.48 NM »
Y e R L Pom = —————- O - = - - Bormm— - m e o = P - ——— - - P - - - .
P .0 e =B.91 e =-3,22 ¢ ~2.69 ~.89 -.61 ¢+ =115 A6 . 1.57 =
¢ S$.0 e -=3.77 = -.21 . .83 . -.05 = -.49 o .09 . =27 . .01 . i
¢ 10.0 . -.64 -.41 e -.67 = =.33 e 26 e ~.20 o -.14 - 11 .
e 15.0 . .72 e -.22 - 31 . =.36 = .08 » -~ 17 . -.05 = .06 o
¢ 20.0 . .26 ¢ -.37 » .23 . .21 . 13 e 10 .06 - .02 e
¢ 25.0 ¢ - 77 ,27 e .31 e .27 -.09 12 o -.00 « .0a o
e 30.0 - -.68 .26 » -.39 2T . 05 -, 15 =« 06 . -.07 »
e 35.0 . .72 e -.46 .20 e -.07 18 » -.04 .06 . .10 = )
o 40.0 . -.99 = .37 ¢ .04 . =.34 » 17 . ~.10 .06 -.09 o
e« 4%.0 . ~.49 o - 12 .34 . .08 .15 . -7 e -.04 = .05 e
¢ 50.0 . -.88 e .44 - -.32 o -.05 13 . 14 o =10 . 01 e |
e 55.0 . -.22 o .25 o .34 s =15 . -.26 06 e -.12 . -.04 o i
¢« §0.0 e =1.15 o -. 13 o .39 e =17 e .22 o ~.19 o -.08 .03 -
s 65.0 . .28 o -.31 . .40 » =.22 o -.01 * ~. 16 . ~-.02 = 05 »
¢« 70.0 ¢« =1.,07 -.55 . -.43 . -.20 * .02 e 16 -.09 00 ¢
¢ 75.0 . -.82 o -.05 12 . -.25 o .03 . ~. 13 . -.09 .06 o
s 9§0.0 e =1,20 » 55 -.45 » .31 . 12 . -.07 .04 . .07 .
e 85.0 . 1.00 o .08 » -, 11 . -.29 .18 . 15 e .10 . .07 -
s 90.0 [ -.84 o .50 -.50 o 222 » ~-.24 » ~.22 « =.05 = 06
e 95.0 . .68 o .53 » -.40 o =.13 o .20 o 16 o -.13 e .01 .
* 100.0 . ] .62 = -.01 o =.50 19 ~.14 . .04 o -.05 =
* 105.0 e ~1.46 -.04 a5 25 ¢ .14 . 05 » .09 . -0 *
* 110.0 ¢« «=1.09 o -.24 » .22 - .41 . -.01 » ~.12 . -.15 . -.0a »
¢ 11%.0 e =1.28 .65 » -.53 <32 -.32 » .19 . ~. 05 o -. 11 .
e 120.0 . 1.01 e 17 e -.0t o ~.22 » .19 . .07 e .09 . -.10 =
¢ 125.0 . 1.23 = .56 * .48 . 44 . -.21 19 N .03 »
* 130.0 & =1.60 .62 ¢ =.27 .00 o -.33 13 . -.10 . -.10 *
e $3%.0 o =1.42 o .64 o -,54 o .47 -.25 ¢ .21 . -. 11 . -.02
¢ 140.0 . 1.32 » -.63 = .24 o =-.04 31 . ~.25 -.16 .11 e
» 145.0 1.00 » =77 » 19 e .28 o -.30 ¢ -.26 -.04 = 09
¢ 150.0 PY 1.37 » -, 480 o -, 11 e .40 e -. 16 ¢ .00 o -.09 -.12 *
* 158.0 o =1.55 19 . 32 . =.57 32 e .21 . .10 e .03 o
* 160.0 . 1.15 o .38 o -.56 e =10 o -=.10 o -.25 . .00 » .09
¢ 18%.0 . 1.39 -.43 o -.28 o 50 o .08 » -.22 - -.15 . -.05 o
¢ 170.0 . 1.28 = 41 . ~.07 o =32 .32 . ~.07 10 . -.12 o
. 178%.0 * -.81 o -.20 o -, 11 e .04 » .14 o W21 . ~-.05 e =.10
¢ 180.0 Y .01 o .69 -, 13 o =55 » ~-.35 .01 . .06 o -.14 o
Secocnvoceaag cetoraccara e rrccon S nae T Tace e Rettnccnfomn - oo Py == - =T - -- LR Rt bt X g -
|
1
)
i
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0000000 00ESESRNEGON PRttt PATTERN DEGRADATION IN (DB) PR R N R RN R Y

FREQUENCY 361,800 MHZ ORILL TOWER MEIGHT 73.460 METERS

B o o e e T T T T e e e e e G e e, e e e, r e rem— e m - -~ .

L] DISTANCE FROM BUOY TO DRILLIM, PLATFORM .

e - —— P — - —-- P m = T - —— P e — R S - — - - Smmm e ——— - . .

® 0.10 KM ¢« 0. J0 KM ¢ 0.70 KM ¢ 1.00 KM ¢ 2,00 KN + 4.00 KM + B.00 KM ¢ 12.0 KM i
Sommm—meemn == m———-—- L e il Rk bk kel - Am e - L e S - Lt St R P - - . i
¢ ANGLE + 0.05 NM ¢ 0.22 NM ¢ 0.38 NM « 0.54 NM o 1,08 NN + 2.16 NM « 4.32 NM » £.48 NM ¢
[ e Ty B L L e Y Pl Pmmm e - ———- Ll R L L b S, e —- e e .
. .0 ¢ -9.90 ¢ =6.41 ¢ =-2.31 ¢ ~1.28 -.28 ¢ ~1.32 75 . 1.49
. 5.0 « =3.70 o .51 . .56 e -.91 . a4 e ~.08 = -.21 o .20 e
s 10.0 ¢« =1.26 =11 15 . =.19 . 29 -.12 . 13 . - 11 .
e« 1%.0 . .90 o .23 * -.33 . .04 o 12 . 06 e -.09 = .02
s 20.0 e «1,12 » .26 o .32 e .05 . ~.24 10 o -.01 = -.07 »
e 25.0 L LTt . =.30 o ~.38 =-.35 -.24 -.12 . .05 -.01 o
e 30.0 . .64 o -.45 o .29 o -.31 » 13 . - 16 . .01 . .03 o
s 3%.0 . .58 ¢ -.50 o 28 o -.25 e -.19 . 10 . .05 s 02 o
¢ 40.0 L) .80 -.53 o 1T . 18 . 06 .07 e ~.01 . -.08 o ,
o 4%.0 . -.94 o -.23 » -.25 = -.26 » .09 e -.01 o -.08 o -.10
e %0.0 . -.86 ¢ 07 . .30 o =.33 -.26 o -. 12 . .07 -.09
e %%5.0 * -.67 o -.43 e .35 = -.25 e .20 - .04 . -.08 .01 .
s 60.6 e =.51 e -.53 ¢ -.4) &« =.37 = .22 .03 . -.13 o« .03 .
¢ 65.0 ¢ ~1.09 o -.37 . -.36 -.38 e .01 e .02 . .08 -.01 »
¢ 70.0 . -.78 = -, 07 = .38 £22 . .08 o - 12 . .11 . .04 o
e 7%.0 . R & I ~.43 o -.13 = 38 » ~.30 -.21 = -.10 -.05 ¢
¢« 80.0 L] .91 . .54 o .24 -.21 * ~.27 = W13 . .03 . -.02 o
¢ B85.0 . .69 = -.01 » -. 05 e .07 e 16 o 09 = -.048 » -.08 o
¢ 90.0 . 91 e .36 » 36 .39 = 00 o -.20 . -.04 .06 »
e 95.0 L) 1.10 = -.68 o 40 e =-.23 » ~.15 -.10 o -.03 .01 -
e 100.0 Y 1.13 o .25 ¢ -, 12 = =-.35 = 27 e .04 . -, 12 . .07 .
* 105.0 [ .61 o -,74 e -.08 o .44 .08 = -.,24 = -.04 .07 o
s 110.0 * =1.45 o -, 21 . .22 .44 -, 24 .05 e .04 -, 12 »
* 115.0 . AN .40 o .41 . .44 o N0 . -.25 e A I I .14 »
¢ 120.0 L] .70 o .43 e .47 e .47 » ~.02 -.05 » -.05 = -.03 =«
* 125.0 e =1.14 o .60 o 12 . =.55 » ~.35 = .21 . .00 » .07 e
e 130.0 e =1.48 » .22 - .47 e -.07 » ~. 2 . -.23 -.07 » .07 o
e °35.0 . 1.24 o .65 * .49 .40 » ~.09 o -.16 = ~. 15 » 00
¢ 140.0 . .67 o .20 » -.48 .48 = ~.14 . 19 = 01 . ~-. 15 o
s 145.0 . 1.32 o -.52 -.04 235 e -, 10 - 1T . -.03 * -. 14 =
¢ 150.0 * =1.63 e .60 ¢ -.27 = ~-.05 o 00 * .07 . .08 = .08 o
¢ 155.0 o .57 e =82 e -.587 e+« =, 10 ¢ ~.16 ¢ -.,27 Q7 » -,04 »
¢ 180.0 . 1.16 » -.48 -.43 » .38 o .03 . -.27 » .10 e - 11 .
s 16%.0 L] .82 o .65 » -.21 » -.56 = .31 e 20 » -.02 » -.13 o
* 170.0 . -.99 e .67 o -.55 o .23 » ~.37 » 13 o .17 e 01 e
e 178.0 . -4y o -, 788 » .32 .34 ¢ .29 o .19 . -.13 e -.07
¢ 180.0 . .96 » .04 o -,36 =-.55 » .24 -.25 = 10 -.02 o
[ ] . P TR P T ] ———— LTy T L R L b ettt T ]




r

RN

00000000008 00000 00 ¢eanes PATTERN DEGRADATION IN (DB)

DR R R N IR R I IR S I P uPay

FREQUENCY 385.000 MHZ DRILL TOWER HEIGHT 73.460 METFRS

L Rt D e bbbttt bt Dl e bl T .

. DISTANCE FROM BUOY TO DRILLING PLATFQORM .

e o ———- Gmmm - - - - bt - - T E .- —— B m—m - — o - D I e Al €@ —————— .

e 0.10 KM » 0.30 KM * 0.70 KM + 1,00 KM « 2.00 KV * 4.00 KM « R.00 KM ¢ 12.0 KM =
P e T B == — - P —— - - - B - - b - ——— = - - P e -
¢ ANGLE + 0.05 NM » 0.22 NM * 0.38 NM « 0.54 NM + 1.0R NV + 2.16 NM » 4.32 NM ¢ §.48 NM =«
G - - - - E R P == - P ——— - - P — - ——— V= - LR ¥ — - —— * '
. .0 » =10.58 ¢ ~5.79 ¢ -2.49 1.38 L03 ¢ ~-1.48 63 . 1.43 o !
e 5.0 s <=3.39 1.1« -.62 » .28« -.31 . ~.a6 . Lo6 . -.28 .
¢« 10.0 ® =1.37 e .34 e 35 e 07 -.10 - -.10 « - 10 . - 10
« 15.0 . .76 .43 e AT e -.00 .18 . ~.20 -.14 e - 10
 20.0 . .46 o .32 . .27 . .17 . -.03 - ~. 14 » -2 . -.02 o
¢« 25.0 . -.82 o -.24 o -.32 ~=.34 o .02 - -7 . -.06 o« .02 e
e 30.0 . .73 . .31 . .31 . -.33 » -.22 ~. 10 » .03 . .02 .
e« 35.0 . -.07 = .05 -.36 .24 - .12 e .00 . -.02 = -.03 )
e 40.0 L] -.89 = -.40 - =.41 » -.24 » 16 . 11 . -.04 e -~ 10 »
e« 45.0 . -.56 a1 e .20 = =17 e .04 . R P K .00 e
* 50.0 . .89 e -.49 = .33 =.24 » -.2 . .04 . -.02 o -.04 »
¢ 55.0 . 15 e ~.41 » -.28 . .29 . -.27 * ~.04 ~.02 » -.05
¢ 60.0 L] .89 » .53 = .14 o R 16 ¢ 11 e -.14 » .04
e 65.0 e =1.00 -.09 = 21 . -.36 ¢ .19 . 15 e 06 * .02 -
e 70.0 » .47 = ~.56 38 . -.45 e ~.30 ¢ ~.23 . =.13 . -.10
s« 75.0 . ~-.36 ~.05 e - 12 . 17 . -.19 . ~.13 » -.10 06 o
¢ 80.0 . ~.35 o .50 » -.21 . -.24 o 15 e ~. 11 . .03 . 05 o
e 85.0 . -.22 o .36 - -.51 .03 o -.32 o .14 e -.04 - -.13 .
e 90.0 . 1.12 o .34 -.41 . -.27 » AR e -1t . .02 . .06 =
e 95.0 . -.55 = ~.66 =+ -1 . 31 . -.03 = ~.25 s .07 .07 .
e 100.0 . -,.53 ~.62 o -.50 ~.06 .24 -.19 - -.06 .02 .
s 10%.0 . .59 o -.08 o -. 1B -.21 . -.08 -.25 . L04G -.06 «
¢ 110.0 . 1.07 = .54 o .39 .30 . -.32 ~.25 . ~.04 .06 =
e 115.0 . 1.20 o .52 * L 22 . -.04 o .07 e 16 . 10 o -.05 e
* 120.0 e =1.,04 e ~-.72 o -.43 » =10 » -.30 + -.04 =17 . .04 -
* 125.0 . -.06 = .61 . .20 o -.51 -.05 14« 0G = 14 e
* 130.0 . -.48 o .23 e .40 . .46 e -.12 . 16 . .07 e -.06 o
s 13%.0 . -,27 o .63 = =.37 o =.30 -.26 ¢ .02 . -.16 . - 11 .
s 140.0 s =1.26 e .66 » -.46 07 e -.01 . -.0H o -.10 . -.10 o
¢ 145.0 . .56 .62 » 43 . .01 e .27 . -.15 .10 . .03 .
e 1%0.0 ° 1.35 = B7 e 30 .02 o 18 . 16 o -.20 ¢ .07 -
¢ 1550 o 1.34 o ~.78 .39 -.29 = -.36 « -.16 N -.12 .
* 160.0 . .74 o ~.76 ¢ .07 e 40 - .28 » 20 o Lt e 07 e
¢ 165.0 ¢ =1.55 o .40 ¢ -.02 e =.33 » -.20 » .14 . =16 . .03 e
¢ 170.0 [ .40 o ~.76 .33 e .23 * -.03 » -, 24 » “.09 .07 e
* 175%.0 . .55 e - 12 » -.35 = -.50 = .28 ¢ .20 . -.04 =15 .
s 180.0 . -.70 e .19 e -.03 » .11 e -.12 - -.26 -.13 » 05 o
»® o= e L L D PR LD ki Ll Aaddcldee ot Rl e L R ket - —- P m - - -
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0000000080900 0 6000 Rsts oo PATTERN DEGRADATION IN (DB) I R N L L

FREQUENCY 387.400 MHZ DRILL TOWER HFEIGHT 73.4..0 MFTERS

1 o s o = M = R R L T - .. . e e e e . e e e e e ———————— -

. DISTANCE FROM BUOY TO DRILLING PLATFQORM .

G, m———— Pom e m— - - - - —- L e G- = brm e - - o — - - P ————— -

» 0.10 KM ¢ 0.30 KM ¢ 0.70 M « 1.00 KM » 2 00 KM « 4.00 KM » 11,00 KM ¢ 12.0 KM »
Poacpgmomom =" -- -~ B - P = - —— P —— - B ————— - P Fm e ———— - .
® ANGLE ¢ 0.05 NM » 0.22 NM +« 0.38 NM + 0.54 NM « 1 .08 NV « 2.16 NM « 4,32 NM ¢ 6.48 NM =
fommen—=- - - - - - L L L et il Cmm - - e - —- W - ———— - — - - - - m - P - -
. .0 e =10.23 ¢ =-5.56 ¢ =-2.55 ¢ =1.37 06 ¢ -1.49 67 . 1.42 »
(] s.0 e =3.28 o 1,15 » -, 74 .42 . ~.08B » -.45 .01 - 16 .
s 10. e =-1.34 o 24 . .34 . .24 = -.26 cO . -.07 » 01 e
¢ 15.0 . .70 o .25 e -.25 =.37 -.26 ¢ =17 . -.06 = .0t .
¢ 20.0 . .60 o .38 - -.37 » .04 . -.10 -.18 . ~.04 .04 e
s 25.0 . -.95 -.35 24 . 03 . -.06 -.14 -.07 = .02 e
¢ 30.0 L] .84 e .02 . ~. 13 . ~.30 -.08 * 10 » -.12 . .03 .
¢ 35.0 . =-.70 = -.22 » -.34 - ~.37 o 05 o ~-.18 . -.08 - .01 .
¢ 40.0 . -.91 L] A . .06 - -.38 = .03 » -.18 -.07 - .03 = ,
e 4%.0 s =1.02 o .38 . ~.40 « .31 . -.26 . -7 . -.0R -.04 -
¢ 50.0 . .25 ~.51 35 . =.37 17 -.02 o - 11 . .04
e §5.0 e ~=1.12 o -.20 » 36 =12 o -. 14 -, 14 e -.14 -.09
¢ 60.0 o ~1.01 .34 . .32 . .00 o 12 . 13 . -.14 = .04 .
* 65.0 . .48 e =.57 -.24 o <16 » -.07 = -2 . .04 . -.06 «
s 70.0 . -,64 = -.46 ~.23 o -.04 .22 » -.23 - .15 e -.12 .
« 75.0 . .61 o .47 . ~.37 » =.15 « -.30 L5 . .07 e .01 .
« 80.0 . -.31 o -.61 . 28 o .04 22 . -, 11 . .08 . -. 10 .
e« @85.0 * 1.06 » -1t . ~.44 =.49 .22 . -.04 -.12 - 05 o
« 90.0 . ~.36 -1 . LAY . -.41 .07 ¢ -.03 » .04 o 05
¢« 95,0 e ~=1.42 o 32 o .17 o -.03 » -.29 ¢ -.06 o .11 . .05 e
e 100.0 . .54 » .47 * L4y . .39 . -.19 12 . -1 . .01 .
¢ 105.0 . 07 o ~-,25 o ~,22 » -.21 = -,22 . -ttt . -.1q 04 »
*« 110.0 . 1.10 » -.15 * ~.57 A1 . .26 ¢ ~-.16 .07 e .04 e
e 115.0 » 1.03 -.67 - .45 -.51 L] .21 . -.25 - 09 = -.08
* 120.0 . -.01 * 1A A4 ~.22 » 13 . -.36 o .05 - .17 . .04 .
. 125.0 . 1.12 = .49 . LAd e 40 e -.22 = .08 . .03 . -.15
¢ 130.0 s =1.%59 = -.48 .08 . .41 . .24 e - .22 . 10 . -.15 e
¢ 135.0 e =1.50 e -.35 » .37 s .37 . .19« .05 . ~.12 . -.15 .
s 140.0 . 1.23 = -.75 * 20 . 21 . .27 . .04 o ~.09 - -.01 e
* 145.0 ¢« =1.56 e 12 e B2 e .05 . 29 ¢ ~.28 o ~-.19 = -.16 o
e 150.0 e =1.44 o .22 * .12 =.46 = 26 =+ -.26 o .06 e .02 o
* 155.0 e =1.65 -.75 -.6a o -.59 e 19« -.22 .07 e -.10 =
* 160.0 s =1.08 -.67 = -.61 e -.55 » 28 - .20 . .07 e -.02 o
* 165.0 . 1.23 » .63 »* 25 o =.18 = -, 12 e ~.28 o .00 o 05 »
* 170.0 . -.14 o -, 14 .24 = -.40 ~.35 t9 e -~ 11 = -, 12 .
. 178.0 . -,39 o -.72 o -.5R » =195 o MR . 13 . 11 o .03 .
* 180.90 . .76 o -.78 . .33 A7 e -.26 . -,29 » -.10 = .04 .
L] L] B Y L L Pmwm - RS, e e - ———- trme o= ——— PR L b ——- -
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00000008000 %00000 00O RAT W PATTERN DEGRADATION IN (DB) R R A A R T T PR i

FREQUENCY 250,900 ™MHZ DRILL TOWER HFIGHT 73.400 M TERS 4
i

LR e e e e e e e e e m e e e N

. DISTANCE FROM BUOY TO DRILLIMG DLATFIORM .

oo e -- Rewm = - P - P ——— - - P e D P —m——— Gmmm -~ —— -

e 1.10 KM o {.20 KM * 1.30 KM « 1.40 KM ¢ §.50 KM ¢ 1.R0 KM « 1 .70 KM « 1,80 KM o
Pmmmm = s o n - - Mmoo ——— Pmr e — g .- —— . o m e cm——. - VPrm e - - - - - P .
¢ ANGLE ¢ 0.59 NM ¢ 0.64 NM + 0.70 NM « 0.75 NM « 0.81 NV + 0.8G NM o 0.1 NM o 0.G7 NM
L et Rttt e ———— - LR LR Rttt P m—————— - L D i R T P .
. .0 . .78 . .50 » 12 . -.28 -.67 v =1.02 ¢ ~1.3y + =-1.5%4
. 5.0 . -.01 o .34 . ~.23 o =-.09 e 32 . -, 13 . -.16 28
e 10.0 . 02 o .32 o -.06 e ~. 26 » 15 e 23 . .17 . -.15 =
¢ 15.0 . -.16 e ~.30 o -~ 17 . .08 o .27 e .25 . 03 = -.18
e 20.0 . -.fd e ~-. 21 -.25 o -.27 » -.26 » -.23 . -.18 -1 .
¢ 25.0 . -.22 » ~.28 o -.06 = 1B e .27 v 12 . .13 . -.24
s 30.0 . .03 = ~.27 o -.12 . 23 » .23 » -.07 e -.24 » .02 .
¢« 3%5.0 . .30 = .25 e .05 = =17 » -.26 -.16 » .04 = 21 .
e 40.0 . -.25 e .30 e -.23 e 16 . .00 v -.09 21 e -.23 »
* 45.0 L] 01 e .05 o -.09 09 e -.08 L2 . -1 . 15 .
e S50.0 . .30 o 29 L] .18 o .04 . -. 14 . -.25 . -.22 * -.09 .
e 55.0 . =21 e .28 » .01 . =-.25 .20 » N -.26 = 13 »
e 60.0 L] -.06 o ~.29 » -.29 e =01 .25 e 27 . .07 - -. 189 .
« 65.0 . «.30 o 27 e .09 -.29 e 22 » 12 e -2 = 12 e
* 70.0 L -.26 » ~.31 » -.31 = -.25 = ~-.15 e -.02 » .09 e 19 »
¢« 75.0 . -.24 = ~.13 o -.10 = .04 o 05 .07 e 15 16 e
s 980.0 . .13 o .23 » .34 .19 e -.15 » -.30 = -. 19 .09
e« B85.0 . 37 e ~,23 o .06 = .18 -.29 « .32 . -.18 05 o
* 90.0 . .30 o ~.31 o -.03 o .34 .18 e - 17 . 37 e -.0a e
*« 95.0 . AT . .16 ¢ .10 . .07 .03 » .00 . -.03 = -.06
* 100.0 . .23 ¢ -.24 = -.29 o W17 . .34 e .01 . ~.33 = -.06
e 105.0 . ~.06 = ~.26 .37 e =16 -.13 . 35 e -.24 . -.01 e
* 110.0 . ~.32 o 35 . 06 o =.32 o 26 o LT . .34 . 14 e
* 115.0 . “.35 o ~.29 » -.15 o -.01 = 13 e .24 . .31 . 35 »
* 120.0 . «.39 o .34 o -.294 = W20 o -, 07 « .03 . .09 e -, 12 .
e 125.0 . .39 = .12 -.38 - 21 . .25 -.34 e .03 33 .
¢ 130.0 . -,35 = .36 -.35 » .35 o« -.36 o 36 . -.35 .36 o
* 13%.0 . ~.29 o -.41 o -.27 = .04 . .30 L3R e 23 . -.05 e
e« 140.0 L) - 01 » -.41 = -.19 .27 . .37 . .04 . -.35 -.18 .
s 14%.0 . ~.43 » -,01 o 41 e .10 e -.38 -.03 .37 e 13
* 150.0 L) ~-.44 = -. 14 .24 I R ) .18 ¢ -.21 o -.37 » - 12 »
e 15%.0 L] «.,84 o .43 L] -.38 e 33 . -.22 . 13 = .04 = -.01 .
¢ 160.0 . .34 o -.4% o 15 . 28 » -.38 15 e .26 e -.36 o
* 165%.0 . .10 » -.01 o -.03 15 » -.18 » .27 . -.28 » .34 =
* 170.0 . ~.44 o -.23 o .06 < X I .40 e .30 . 12 e - 13 e
¢ 178.0 L] A3 e .4) ¢ W31 . 17 e 01 e .14 » -.26 -.384 o
* 180.0 . -.45 o 3 e .02 e -.26 » a0 - -.30 09 . .18 »
L 4 L P TR LR DL Lt Lot toded Eadsiaddesbedt Lo Xod Rl ot Kl g LRl Rl el B - G- - []
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000000000002 0000 00 eannte s PATTERN DEGRADATION IN (DB)

(AR A LR L RIEIEERIE T IRE IRy

FREQUENCY 251,400 MHZ ORILL TOWER HEIGHT 73.460 METERS

B s e . T e e = - —————— .

L] DISTANCE FROM BUOY TQ DRILLI* '3 PLATFORM . ;

P - - - - ——— - P = - —— P —— - - - L P - - = - - - —— - - .

* 1,10 KM o 1.20 KM * 1,30 KM o 1.40 KM » 1,50 KN s 1 .60 KM « 1.70 KM « 1.80 KM i
PR mmammmmm - —-————— Prm - - - L - - - D e kb P m————— tm———— e - .
¢ ANGLE ¢ 0.59 NM ¢ 0. 64 NM ¢ 0. 70 NM « 0.75 NM » 0.B1 Ny + 0.86 NM » 0.91 NM « 0.Q7 NM »
Pommnrromag wean e —-——- - o mon - ——- - - . - Vo e — e = B —— - e m————-— - - ———— - -
. L0 e .78 = .51 13 . -.27 -.66 * =1.01 e+ =-1.30 s+ =-1,53 =«
. 5.0 ] .00 . .34 . -.24 . ~-.08 . .31 . -.14 - -.14 . .28 .
« 10.0 . 07 e .31 . -1t . =.23 . 20 « .19 . -2 . -.08 o
e 15.0 . -.05 -.26 = -.25 =.05 .18 . 27 . .18 - -.05 e
¢ 20.0 . -.28 = -.29 -.26 o -.20 = -1 . -.01 . .07 . 14 .
¢ 25.0 . .07 » -.16 -.21 s =15 . .09 . 25 . .23 . .05 .
e 30.0 . -.29 o -.01 e .28 A1 e -.23 . ~.13 . .21 . .19 .
« 35.0 . =.07 o -.26 » -.20 o 07 . .26 20 - =.02 -.22 *
e 40.0 . 1B . -.27 = .26 =.07 o -.09 .26 -.23 = .14 .
¢ 45.0 o A1 e ~.15 e .25 0+ =.26 e 27 e =21 e 15 «  -,05 e
e 50.0 . -.07 = -15 e -.20 o =.24 . -.26 -.26 o ~-.23 » -.18
e 55.0 . .22 » .26 o -.14 =-.24 - 14 » .26 e -.08 -~.24 o
¢« 60.0 L] -.23 o -.29 o -.29 =.24 -.13 . -.01 . 12« 21 e
¢ 65.0 . -.25 = .33 = -.29 22 o =-.08 o -.07 o 22 - -~.26 *
¢ 70.0 . -.29 = 05 » .31 . .24 . -.07 . -.29 » -.16 = 14 o
¢« 7%.0 . .36 e .25 o -.05 = ~.29 » -.23 » .01 . .25 o« 29 -
e 80.0 . .16 = -.33 = .09 = L3S0 . -, 21 . -.13 = .32 e .00 =
e 85.0 ¢ =.23 * 16 s =.01 s =09 B e .22 e .29« -.29 s
¢ 90.0 . -.08 -.33 =31 . =.09 = .23 .31 . 21 . ~.06 *
e 9%5.0 . 15 . .37 e 23 . =.08 -.33 .19 . 10 . 32
¢ 100.0 . -.08 o -.05 ¢ .28 s -.34 35 .70 . 12 . .09 »
¢ 105.0 . -,33 = .28 » -.07 = .01 . 19 -.24 = .32 . -.33 =
¢ 110.0 L] .40 o =.32 » .24 . -.16 » 12« .01 . -.05 - 16
* 115.0 . .27 e ~.37 = .01 . .37 . -. 18 * -.22 . .33 . 06
e 120.0 b =.09 o .33 » 2R - =19 -.34 .07 e .36 - 13 »
s 125.0 . .41 e .35 = .27 . .22 . .09 . -.02 ES B B -~ 17 e
e 130.0 » -~.36 = -.24 o .31 . L29 . .23 . ~.31 . 21 . .32 e
* 135.0 . 00 o .34 . .36 = 212 . -.24 ~.37 . -.16 18 .
* 140.0 . 42 .38 o .27 = 00 » =19 . -.34 . ~.36 » ~.24 o
¢ 145.0 » 13 e -.22 33 - =.37 . .39 -.36 = .32 e -.21 e
* 1%0.0 . .37 s -.31 29 -.22 » 21 . - 17 . 16 e ~.03 o
* 155.0 . .42 22 e - 17 o ~.39 o -.30 LO01 . .30 e .37 e
s 160.0 . -.22 = - 17 e .42 o ~.29 » .11 . .38 . ~.27 o ~.03 o
* 16%.0 . .14 e -.18 » -.41 . .30 07 o .34 . .37 e .18 .
* 170.0 o .26 = -.33 » .38 =.40 .38+ -, 26 « 17 . .01 .
¢ 175.0 » -.24 o .43 = -.38 = .22 » .03 » -.23 . .38 » -.31 .
e 180.0 . .28 = ,27 » ~,38 » =-.11 . .40 ¢ -.07 . ~.34 .25 =
Y . T Y el Dtttk tatentad QTR E N A S ) - - - - " o - - L Rtk o R et - - ]
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P
e 1,
Prmnmrencany -
® ANGLE ¢ 0.
Soccnrreang——=
. .0
5.0
10.9
15.0
20.0
25.0
30.0
35.0
40.0
45.0
50.0
55.0
60.0
65.0
70.0
75.0
80.0
85.0
90.0
95.0
100.0
105.0
110.0
115.0
120.0
125.0
130.0
135.0
140.0
145.0
150.0
155.0
160.0
165.0
170.0
178.0
180.0

L3R 2K BE BE BR BN BE BE X BN BE BN BE BE BN BN Y K B BN BE BN BN R NN BN N N N R R N N W)
L 3K 3R R B BN BN BE BR BN K NN BN AR NN EE B BN EE B N BN ONE BN N N BN Y I N R BEEE N W

rmcacereag resatcacages

[ X IR RS ENRELR ]

PATTERN DEGRADATION IN

273.000 MH

Z

(08)

DRILL TOWER HEIGHT

R A X R R NN N RN RTINS

73.460 METERS

FREQUENCY
e gm e —————
10 KM » 1,20 KM
e cagm———————
59 NM + 0.64 NM

.86 o .76
.29 -.03
.14 = .07
.0t e -.14
.25 o -.24
W27 -.25
19 o .24
-5 » .12
.26 » -.20
-.15 » -.13
-. 16 » 12
-.29 o -.19
A2 e -.15
.28 » -.32
.06 o .21
17 . -.15
.29 o -.22
-.28 o -.36
.19 o -.29
-. 11 e -. 11
-.29 -.38
-.23 = -.02
-.15 o .32
.22 ¢ -, 11
=36 .40
.32 o .20
43 o -.35%
.09 o -.17
.35 e .36
.28 = R
41 e .30
.22 o .08
-.46 o .24
-.05 o .02
-.35 -.20
A4 o .00
.08 o .34

L

& O 8 0 % 08 0 B 8B & 0 B B A B G S S SN et LN RSN e

.30 KM

’

)

)

c-19
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00490000080 80RO RINept e

[ ]

G mmmm

s 1,10 Km
Pmmme e - -
® ANGLE o 0.59 NMm
Semmm e ——— -~ -
* .0 . .85
- 5.0 . R
s« 10.0 * .27
. 15.0 . -.03
* 20.0 . .23
e 25.0 . -.18
e 30.0 - .16
« 35.0 » .29
e 40.0 . -.27
e 45.0 . .29
¢ 50.0 . .29
e S5.0 . .22
e 60.0 . .01
e 65.0 . -.34
s 70.0 . .32
*« 75.0 . .07
¢ B80.0 . -.34a
¢ 85.0 . .38
¢ 90.0 . -.01
e 95.0 . -.39
e 100.0 L] .25
¢ 105.0 * -.38
e 110.0 . -.02
¢ 115.0 . -.36
* 120.0 . .22
. 12%.0 . =-.35
* 130.0 . -.42
e 135.0 L] .01
* 140.0 . -.45
* 145.0 . -, 2
* 150.0 . 28
e 155.0 [ -.15
¢ 160.0 . -.45
* 165.0 . .27
¢ 170.0 L) -.10
* 175.0 . .22
s 180.0 L] -.19
L P Lt R e L X

FREQUENCY

*® & & o

-*

[ B R I I R N JEY BEE NN B DN Y IR I N N BN BN EE N R N N L I I B N R N B I B R BN

.

L 20N I NN SN BEE I BN JEE JEE NN 2R N IR K R IR JEE NN JEE RN N 2N BN R K B BN I N BN N BN 2K 2N BN BN 1

PATTERN DEGRADATION IN (DB}

277.100 MHZ

DRILL TOWER

FEE IR IR B 2 B K A T IR TN TN O B SN SN S S R S SR SN I B Y 2 B N I TR N TR S Y SR S 3

R R R R R N N Y R ]

HETGHT

DRILLIN, PLATS OB
1.50 Kt s 1.0 KM »
--------- L R e o Y
0.8t NV + 0.86 NA »
-------- — b —m e m—
~.12 . -. a4 .
~-.17 . -, 05 .
~-.14 . 22 .
~-.10 M -.2 .
.07 . 05 .
.24 . -. 1 .
-.ig . .01 .
19 . -. t8 .
25 . -.12 .
-.06 - -~ 6 .
27 . BVASE ]
~.27 . o5 .
23 . -, 11 -
.29 e -.14 .
~-.09 - 22 .
~.01 . 08 .
.3 . -.16 .
-.32 . L2 .
.33 e -.30 .
~.340 33 .
.28 . -. 3 .
22 e 10 .
.31 ¢ .31 .
~.?2R . Q -
~.32 » 33 .
AR ] ~.27 o
.35 . .04 -
.32 . -.10 .
~. 3R . -.14 .
.34 . .34 e
.07 . .02 e
-.38 -.09 .
-.12 . . 38 .
.39 - ~.10 »
.30 ¢ ~.34
.2B ¢ -.28 -
.27 ¢ 38 .
......... P m e ———y

73.40.0 METERS

B 8 B ¢ 8 & B B B S S & B S B G S B T G BB G B RS S EEES Rt o

S B 8 8 8 B 6 B & 4 8 & & 5 8 8 S T ST DB S B 8 BN B O e e s s




000000000000 0000 e eRter e PATTERN DEGRADATION IN (DB) PR R R I IR S e Y TIPS

FREQUENCY 277.900 MHZ DRILL TOWER HEIGHT 73.460 METERS

B o e e E e e = = e e m e m mmmE e mmm e e m e e ———— .

b4 DISTANCE FROM BUQY TO DRILLIAG PLATFORM .

B —— - o - —— P - @ T - - - P - — e = B, - P e .

e 1.10 KM ¢ 1.20 WM « 1.30 KM ¢ 1,40 KM ¢ 1 .50 KN « 1. 60 KM « 1.70 KM « {_ B0 KM o
P mamncmram@ ™o~ S ———— - b - = g ——— - B ———— - - P P P e *
o ANGLE ¢ O.59 NM « 0. 64 NM » 0,70 NM o 0.75 NM » 0.8t Nv ¢ 0.8G NM ¢ 0.91 NV « 0.97 NM =
[ E L LT At Dl kel el e B - ——— - Vo - gt —- L G ——— g —m - - - G -
. .0 . .85 « .80 » S7 = .25 » -.10 . -.46 . -.BO + =~1.10
. 5.0 ) L2 e - 12 . - 13 . 227 . -.18 ~.03 - .22 . .21 .
*« 10.0 . .25 - -.26 = .20 . .06 - -.06 - 18 ~.22 = 19 o
¢ 15.0 . <14 s .26 » .16« ~.07 » -.22 - 16 . .04 . 20 o
« 20.90 L] 23 o -.12 - -, 01 . .15 . -.22 . 23 e ~. 16 - 05 o
e« 25.0 . -.16 -.10 » 25 e ~-.07 o - 16 20 e ~.01 - .19
e 230.0 . .06 = -.16 » .24 - -.24 » .20 e -1 . ~-.01 . 14 e
e 35.0 L] -.28 -.08 » .24 . 13 . -.20 » -. 15 17 - .18 .
* 40.0 . .05 e 24 - -.22 . -.04 .25 . -, 14 . -.12 . 24
s 45.0 . .18 .29 » 17 o =10 -.25 ~.20 » .0a - .20 o
e %0.0 L] .31 e .25 . 06 o - 11 e -.24 o ~.24 » -. 19 . .0 e
e 55.0 » .23 e -.20 13 . -.09 = .06+ .01 e -.03 = 09
* 60.0 [J -.11 e .30 o -.23 o .00 = .24 e -.27 .07 e 18 o
e 65.0 . .14 = =10 o .07 e -.01 -.05 »* .07 . -.00 13 e
e« 70.0 . 33 e .31 . 29 o .28 .27 . .25 . .24 » 23 e
e 7%.0 . -.26 .29 o 10 o =.32 = .09 o 26 o -.21 . -.12 *
e 80.0 . 21 e =.33 » 32 o -. 1 .0t - t9 . -.29 = 28 .
« 85.0 . -. 19 o -.06 » .28 - -.33 .21 . 06 e -.22 30 »
* 90.0 [} .19 o .26 - -.28 -.04 = 32 . ~.15 e ~-.20 . 29 .
* 95,0 e =.11 -.37 ¢ -.01 .32 . 14« .28 . -2t - 21 .
¢ 100.0 . -.33 o -.25 » 20 . .34 .02 - ~.32 = -.20 « .22 .
¢ 105.0 o L33 e 12 e =37 e .16 » 24 -.32 . 02 e .30 .
s 110.0 . -.20 e .37 e .37 » .24 » ~.02 » ~. 13 . L3t . -.33 »
* 11%.0 . ~-.40 o -.37 .13 . A6 . .34 ¢ L33 . 13« -.14
¢ 120.0 . 13 e .00 o -.12 o -.22 o ~.29 .34 -.35 -.34 »
e 12%.0 L] .43 o .27 e -.04 o -.31 . ~.36 « - 17 . 13 e .32
e 130.0 ] -.24 = -.28 .34 s A3 . ~.38 o 08 .34 e -.15 e
e 13%.0 . -.09 . .41 . .08 o =-.38 o -.07 . 36 e 1y . ~-.34 .
¢ 140.0 . -.26 » ~.26 o .37 e .08 o -.38 . 14« .30 o -.25 ¢
¢ 14%.0 . -.20 o -.05 .34 ~.38 » 19 . 13 . -.3% = .33 -
* 150.0 . “. 14 o -.06 * .00 o .06 o .07 12 = 21 . 25 «
¢ 15%.0 . .00 o 42 - -.16 o ~.31 - .28 o 16« -.37 * .02 o
e 180.0 L] .16 o .43 ¢ AT e ~.29 -.35 » .06 = .36 = .20 o
s 165.0 . .33 e .33 - -.24 ~.34 o .22 . .35 -.10 . ~.36
* 170.0 . .41 e .40 » .39 = .39 .37 . .37 . .37 . 37 .
¢ 17%.0 . -.21 = - 13 = -.01 o 10 . .20 » .30 - .32 » .35 »
¢ 180.0 . -. 83 o .38 o -, 15 o -, 09 .31 e -.39 30 » -.08 *
L ] [ ] P etk bt Tl ot Rdadegdtadegindedid danbedddhatndeddd W - ——-—— B - - »
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8000000000 P0CRSOt I RO RO PATTERN DEGRADATION IN (DB} R R P RN R

FREQUENCY 283.400 MwZ ORILL TOWER HEIGHT 73.410 METERS

B o e e e e e e e e e e e e e R T e e e e e T e e e e e i ——— .

. DISTANCE FROM BUQY TO DRILLING PLATFQOR™A .

P - L e Shalind S m e = —— L i bmmm e m— e~ A e e - L R L4

e 1.10 KM » .20 XM o 1.30 KM « 1,40 KM = | .50 kiy * 1.60 KM o 1.70 KM « 1 . B0 KM =
Pmmme = mwmm ) e - Pmm = D it ¢ ——— e L el S m e —— - — - mm—m o e me——— - .
* ANGLE * 0.59 NM ¢ .64 NM ¢ 0.70 NM ¢« 0.75 NM « Q.81 NA » 0.80C NM o 0.91 NM = 0.97 NM ¢
L Rt L L] P —————— e T L P —— - S ———— g G mmt - e e ——-— .
L4 .0 . .82 . .83 . .64 . 35 « .00 . -.35 . -.64q « =1.00 .
. . 5.0 . .34 e -.23 » ~.03 = 25 e -.27 . 10 » 14 ~.25 =
e 10.0 L] -.16 = .06 . .05 = -. 15 22 . -.2 . 23 . -.18 .
¢ 15.0 . ~.28 » -.09 .23 . 17 = - 17 . -.21 . L0R » 23 e
e 20.0 . .00 e 26 e -.ta . =15 e 23 - .02 . ~.23 e 12 .
s 25.0 . -.20 o -.12 . 11 . 24 .20 . .02 . -.17 . ~.23 .
¢ 30.C . .19 = -.,27 . 09 e 17 . -.25 A .07 . .15 . -.23 -
s« 235.0 . 22 . .07 - -.10 . =.22 » -.25 « -.20 » -.08 o .06 =
* 40 0 L] .19 e 28 23 . 07 = -. 1 . -.23 - -.22 o ~. 11 .
[} 45 . ¢ . -.14 . -.18 . 26 . =-.01 . -.24 . .1a - .0qQ - ~.25 .
¢ 50.0 . V2T . 19 o -.19 = ~.22 « 14 » .24 . -.07 . ~.25 e
e 55.0 . ~.26 = 26 ¢ .C5 o ~.27 » 17 . 15 = -.26 + 06 o
e 60.0 e ~.16 .29 o .09 e =.29 e« -.01 & .28 0+ -.03 s =~.26 s
*» 65.0 . ~.09 -.09 e 21 . =.29 = 29 = .21 . L1 . .05 e
*« 70.0 . .29 -.08 o -.32 » =.09 = .25 e 23 . - 11 . ~.28
s 75.0 . W12 . -.06 -. 16 -.26 o -.30 . .29 .24 » ~-.14 »
e 80.0 e =~.25 e =-.33 s =.22 + =.03 o 18 e .30 . .27 s A .
* §5.0 A .34 e .06 . -.34 = 14 . 25 . -.2R = -.06 = 30 .
e« 90.0 - 14 ~-.04 . -. 02 » N . -.18 . L2t - -.25 28 -
e 95.0 . ~.38 = .01 . 33 e 1L . -.31 - 17 . 25 e .23 o
* 100.0 L .35 » .37 . 36 - .32 - 25 e 16 o on e ~.05 »
s 105.0 . =19 o -.18 A -.18 . =-.17 . -. 17 . -.19 - -.15 « ~.15 .
e 110.0 - -. 41 . -.34 . -. 06 o 22 . 35 . .25 » ~-.01 . ~.27 .
* 115.0 . 37 . =.37 » .36 - =.37 = .35 ¢ -.36 .34 = -.33 =
¢ 120.0 . ~.10 = . 3% . .29 - =.14 -.37 . -.06 o .31 A 25
* 125.0 . -.42 o -.13 e .36 . 16 = -.3a » -.15 = L3101 . T e
¢ 130.0 L] ~-. 11 . -.3% . .3 A A5 e -.38 . .08 . .30 - ~.24 .
s 135%.0 . 43 -.24 » -.03 o W30 » -.37 . 25 o« .04 e ~.26 »
* 140.0 . a0 o .38 » .39 . .35 - .27 ¢+ .18 . 10 = ~.06 » 1
s 145.C . .30 o .33 . L35 . W37 . .38 . .37 . .35 » .32 .
* 150.0 . -.02 o .28 » -,40 » V37 . -.21 .00 « .24 -.35 e
¢ 155.0 . -.47 e -.08 36 27 e -.21 . -.36 = .03 » 35
¢ 160.0 = L33 e -.44 « .26 = .08 . -.39 » .36 e -7 . ~.16
* 165.0 L -.20 = .22 - .41 . .28 » -.1Q0 -.37 @ .31 . 05 =
* 170.0 . .38 » -.43 = 22 e 13 e -.35 » .36 e =15 = -.12 .
* 17%.0 . -.09 o -.38 = .30 - .23 » -.39 .03 » 35 - .21 »
¢ 180.0 . -.26 o -.07 R 27 . .34 » .37 . 36 » 29 o
. - .- ——eme e ———- Prmmam—n—- L dadaded ety e et ] LR et td .- —— e n - *




000000000000 00 000000t PATTERN DEGRADATION IN (DB) R TR Y Y

FREQUENCY 300.500 MHZ DRILL TNWER MELIGHT 73,440 MITERS

[ Rl ot d ot . . T e T e e e e e T e e T e et T e e - —-—-— -

* DISTANCE FROM BUOY 70O DRILLI*'s PLATFORM .

Qo -——-— L Rk etk e m - L Attt et L Rl - et m— e —— - - T - - - - - - - -

e 1,10 KM + 1.20 KM * 1.30 KM + 1.480 KM ¢ 1 60 KN o 1.¢0 KM « 1 .70 KM « 1. H0 KM =«
Pomamm—cea g = ——- G~ ——— Lt bl ¢ —————— o Fme o m o - e m———— O —mm e — - G- e~ .
¢ ANGLE ¢ 0.59 NM ¢« 0.64 NM * 0.70 NM o 0.75 NM » 0.81 NV ¢ 0.86 NM ¢ 0.Q1 NM « 0,97 NM «
G- ——- _—— S mE————- B ——— - L Sm T ————- L I Pmm—— = - - - — - - —— - -
. .0 . 66 .84 o 78 - .58 . .29 e -.04 -.37 o« -.69 o
* S5.0 e 16 o -.39 .38 = -.20 » -.08 . 20 . -.35 . L21 . 1
* 10.0 . .05 = .01 . -.05 o 10 . -.14 17 = -.21 .23
s 15.0 . =.37 . .32 . -.21 . 05 e 1. -.24 . .28 . -.27 .
¢« 20.0 L] .29 = .30 hd .29 . +26 - .20 . 15 . .0R = .01 .
¢ 2%5.0 . .07 -.23 = W27 - =-.21 . .05 e 12 o -.23 . .23 .
e 30.0 . .23 = -.,28 o .25 - -.20 =« R . 00 e -.10 - 19
e 35.0 . -.02 » -.22 . -.27 » =15 . .04 . 19 - .23 - .13 .
¢ 40.0 . -.09 e L0t . .05 . =12 . 19 . -.23 . .23 . -.23 =
¢ 45.0 o .07 e 1B s -.28 A7 . .04 e - Y2 e .22 . -.07
« 50.0 . .08 o .29 . .14 . =.19 -.25 - -.01 . .24 - 15 e
s $5.0 . .31 . .06 ¢ -.29 * ~=.04 o .26 - 04 » .27 . .01
e 60.0 o -12 = 12 e .27 . .27 . 13 -.06 o ~.23 . -.27 .
e 65.0 . -.34 o ~.30 o -t . 12 e .26 7 . 10 . -.12 .
e« 70.0 . .34 » .30 e .24 » 217 . .09 . 00 -.08 . .13 .
e 75.0 . -.07 o -.31 . .22 - 16 o -.30 L0V . .27 . - 15 .
¢ 80.9 . .06 = -.29 o -.31 . =.03 25 - 28 - .02 . -.25 »
e BS.0 . .03 o .04 « -.02 o 02 . -.01 » -.01 ~.01 e .02 e
¢« 90.0 . =.39 » -.15 = 30 » .18 -, 27 . -.2 . .21 N 22 e
e 95.0 . .19 e 23 » .26 = 28 . .30 31 . 21 . 30 o
e 100.0 . 16 19 o -.37 = 26 » .03 - -.78 - A1 . -.12 .
¢ 105.0 . .04 ¢ 36 .27 e “.1a e -.35 - 17 . 1R« .32 .
¢ 110.0 . .18 -.12 .07 . =01 . -.03 o .07 . ~.10 . 14 .
s 115.0 . .01 o ~.24 .36 = =.33 21 . 00 o -.19 . 31 .
s 120.0 . 13 e .24 e -.40 . 24 o .0B ¢ -.33 . .30 . ~.10 .
* 125.0 . -.23 o -.33 » 20 o 23 . -.32 o ~. 14 . L33 . .05
¢ 130.0 ¢ =~.03 e -.35 35 ¢ =01 e« -.32 a1 . .03+ -.30 s
* 135.0 o =48 e -.41 s -.19 09 - 30 = 35 . .26+ -.02
s 140.0 . .07 o .00 o -.06 o =12 . -.16 - 21 . -.74 e - 27 .
¢ 14%5.0 * -.35 » 39 - -. 16 . -.22 . .37 . -, 2% - ~.13 . .34 .
e 150.0 L] .28 » .16 o .04 - hER I B -. 18 » -.2? . -.32 » -.35 o
. 185.0 o -84 -85 « =.34 ~.1G » .08 24 . .34 . .35 .
s 160.0 . .30 o -.4a1 * .40 o -.37 . .24 . -.08 =.08 - .23 *
* 165.0 L .46 » 38 e .33 . 22 o .04 -.05 = -.18 . -.28 o
* 170.0 L -.01 = -.14 -.25 o =.33 » -.38 « -.39 -.36 -.30 o
s 17%.0 . ~.03 o -.27 » .41 - =-.40 » ~-.26 » -.05 . 16 .30 .
s 180.0 . ~.46 » .38 » -.34 o -27 -.21 . 15 . -.08 = .02 o
*® .- -——— o - - - - - - - - L Eddaddt B D R Pmmema o S -~ B ——-—- .
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P N R I RIS N R N )

PATTERN DFGRADATION IN (DBR)
FREQUENCY 312.700 MHZ DRILL TOWER HEIGH!
DISTANCE FROM BUOY TO DRILLIKN PLATFORM
————————— P e el S ottt Rl e e T Sttt ottt
1.90 KM o 1.20 KM ¢ 1,30 KM ¢ 1.80 KM » 1. .50 Ky + 1 K0 KM
--------- P Tl e e bkl d et R e R it
0.59 NM & 0.64 NM *« 0.70 NM « 0.75 NM » 0.81 Nv ¢ 0.806 NW
--------- P R e et Dl Rl R R Y etttk
.49 » .79 . .B3 .70 - a6 16
-.9a . -, 04 2 . ~-.48 .38 ¢ -.18
.32 . -.44 = L3R . -.20 - .09 ¢ R
.37 . -.35 « 75 . =16« .05 ¢ 06
-.31 A 16« -.26 - -.05 25
~-. 10 » .23 - 1D . =.18 - -.20 ¢ 10
26 o .23 . .21 . .18 = 15 . 12
.08 = .24 » 22« .06 -.13 . -.2
-.25 = .27 . -.23 . .09 .05 . -.18
-.09 = -.01 . .09 . - 17 e .21 . -.25
.31 . .00 » ~.30 = .03 » 25 ¢ ~.07
.26 * -.23 » 18 =15 13 . -.10
A6 . .29 - 20 . -.07 = -.27 » -.23
.23 o -, 21 . -.28 » .1 . .27 . -.02
.21 . .06 . .28 26 » -.t4 A -.10
17 . -.35 06« 26 - -.25 * -.08
=-.38 -.24 hd 16 . .29 = 05 ¢ -.27
-.03 e -.38 - -~ 00 e .27 e .19 . -.20
.25 » 19 » -.36 o .06 - .27 ¢ ~-.26
-.42 .26 * -.04 « -.18 »* .30 . -.33
~-.24 .03 - 15 e -.29 »* L3y . -.32
-, 09 38 = -~ 16 - -.22 * .30 .04
.25 = .19 = 14 . 12 . .06 ¢ NA
.42 e -.35 » .12 . 15 -.34 . .32
-.47 - 39 o -.37 . .28 » -.22 13
-.20 * 12 » .34 e .34 12 . -.18
21 e .15 » -.41 e .28 ¢ .03 ¢ -. 3%
-.38 -, 43 o ~.42 -.34 -.23 » ~-.09
.20 R 03 o -.38 - -2 .24
- 44 -,19 » 36 17 . -.35 * -.16
15 e .22 »* -.42 .25 - .04 -.30
-.10 » i R I 39 . 213 . -.24 ¢ ~.39
“-.50 » .14 e 29 -.38 ¢ .05 ¢ .31
-.50 -.40 » -.33 o -, 19 » -.05 .09
.38 W31 . .24 o .16 * A0 .03
.33 e -.,24 - 41 . .06 .37 ¢ .10
~-,50 = .37 . ~. 13 - -.16 »* .34 . -.38
——— ) S - - PR BB S - ———— - G = -

73.4:..0 METERS
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FREQUENCY 313,800 MHZ
S -
4 DISTANCE FROM
G mmEe--—- Bmon = - - ————
e 1,10 KM « .20 kKM *+ 1,30 kM
.- ———em g —-——— L it
ANGLE o 0.59 NM » 0.64 NM ¢ 0.70 NM
- * e mg e - ——— - Prmmam———-
.0 . A7 e .78 . .83
.5.0 . -.33 .01 . 29
10.0 . .41 * -.45 . . 30
15.0 . .23 e -.09 -.07
20.0 . .09 o .22 . -.26
25.0 . =.13 o -.27 -.08
30.0 . -.29 o -.27 -.25
35.0 . 24 » .15 » .04
40.0 . -.31 . .27 e -.28
45.0 L] .21 . =,30 » 1
$0.0 . -~.29 .09 o .07
55.0 . -.28 » 03 » .19
60.0 . .15 e 17 = -.30
65.0 . ~.35 = .23 » -.12
70.0 . .06 o -.21 e .33
75.0 L] .26 ~-.10 » .08
80.0 . .00 o .01 . -.01
85.0 . .33 e ~.37 o .33
90.0 L] .26 e ~.38 ¢ .08
95.0 . .19 e ~.28 = -.33
100.0 . .39 o .30 - -.01
105.0 . .04 o ~.41 o -.10
110.0 . .06 o “.12 * 17
118.0 L] ~.08 = -.29 o .39
120.0 . ~.46 o -.42 o ~.39
128.0 . .43 e - 17 » ~.32
130.0 [ - 41 o ~.30 = ~.19
135.0 . 01 e .38 » ~-.30
140.0 . .38 o .03 o -.3
145.0 . J2 e -.10 * -. 1
150.0 . -.18 .42 o -. 21
155.0 . .42 o -, 45 o .40
160.0 . -.04 o -.13 » -, 21
16%.0 ] -.37 » .23 * .38
170.0 L] .43 o .19 - -.35
17%.0 L] W31 e .37 .39
180.0 . -5 o .26 » .14
* P N L L DL T 1

PATTERN OEGRADATION IN (DB}

.24
.14
~-.24
-.29
14
.00
-2
.21
.01
-.31
.25
.07
-.30
.32
~.18
.37
-.33
.29
~.08
~-.15
~.40
.27
~-.22
~.39
~-.27
~.02
~.20
.38
-.40
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009090000000 40080Rsesengt e PATTERN DEGRADATION IN (DB} R N R Y R L R
FREQUENCY 321.800 MWZ DRILL TOWER MEIGHT  73.440 METERS
T e o - . T R R e e e E mE T .~ T e e e T - o - ————— - = .
. DISTANCE FROM BUOY TO DRILLIMNG PLATHORM .
- - Ve — - ———— - ¢ m e — == Lt L e R i N P mrc = .
* 1,10 KM ¢ 1.20 KM « 1.30 KM » 1.40 KM * 1,50 KM o 1 0 KM ¢ 1.70 KM ¢ {.B0 KM *
o o W m - ——— P - [ Bttt P — e e~ mm—— e~ ———— P — . ———- L .
* ANGLE + 0.59 NM * 0.64 NM * 0.70 NM « 0.75 NM » 0.81 Nv + 0.8G NM « 0.91 NM o Q.97 NM +
o mme - mm § - - ————— e ————— - Pmm e = m - L it et o= e = P m - L e - —— *
L] .0 L .32 o T2 hd .B4 276 . .56 . .79 . -.01 . -.32 *
. 5.0 . -.60 = 35 . -.05 e -.24 = ,42 . -.50 .36 e -.15 «
« 10.0 . -.33 » .44 ~-.32 o =.02 W30 = -.42 . .22 .06 ¢
¢« 15.0 L] .27 .04 -.32 o .27 » -=.02 ¢ -.27 = .26 = -.07 o
¢« 20.0 * -.3t = .26 » -.27 » 23 . -.22 = 17 . ~.16 = .10
« 25.0 . -.16 = -.22 o -.25 o -.24 = -.21 . -.14 . -.08 = -.01
: e 30.0 . -. 16 » -.06 = 19 . -.25 » .14 . .00 o - 16 .20 e
L ¢ 35.0 o .20«  -.28 .20 ¢ =18 04 o 05 « -.18 21 .
« 40.0 . -.08 » -,25 » -.29 .19 -.02 .14 . .22 .19 ,
¢ 4%.0 . -.19 = .05 e .02 o =12 . 17 e ~. 25 » .23 - -.23 o
s« 50.0 . .02 .23 . -.28 .09 16 . -.27 11 e 11 =
* 55.0 . .31 . -.03 -.3t . -.07 22 . 12 o 19 o -.19
s 60.0 . -.19 e .3 * -.14 » .18 = 26 - -, 10 » -.18 . .24 .
¢ 65.0 . 08 o 12 . 15 o S By AN .19 .21 . .23 » .24 o
H « 70.0 . 28 o -.35 e 13 e 07 - -.27 .26 -.13 o -.10 »
; ¢ 75.0 e -.16 » .02 » 09 = -.22 » .25 -.31 . 25 » -.2a =
s 80.0 . S B B ] -.38 » 10 . .25 . -,22 - -, 12 .28 ~.07 =
s B8S.0 . -.42 = -.38 . -.36 = -.33 -.31 . -.29 = -.27 = -.25 .
s 90.0 . .36 e -, 1R e -.18 o .30 . -.21 -.07 .29 . -.23 =
e 95.0 ¢ =.44 = 12 W27 ¢+ =30 e+ -,09 = L31 o+ =13 o« -.24
* 100.0 . .00 o .05 e .09 e 12 . 15 e 17 . 20 » L22 .
¢ 105.0 . -.44 o -.33 o - 12 16 . .31 . .29 . 10 o -.15
¢ 110.0 . -,28 -.,36 * -.39 e, =,35 =« -.33 e -.24 o -.14 -.03
* 115.0 . .13 e .33 e -.30 =17 . .33 ¢ -.03 - =.33 = .19 -
* 120.0 . -.07 -.09 » -. 14 « =15 » -,20 ¢ -, 19 e -.21 -.23 »
¢ 125.0 ¢ .31 . 10 » ~.10 o -.27 = -.38 -.34 . -.22 o« .00 o
¢ 130.0 . -.26 » ~.19 .38 = -.25 e -1 . .31 . ~.27 » -.07
* 135.0 P .42 » -.15 .41 . .09 « .35 - -.06 ~.37 » .06 *
s 140.0 . -.46 o .42 . -.38 = $22 » -.07 = ~-.10 » .22 » -.33 =
* 145.0 . 44 e .05 -.43 .06 .32 ¢ -.15 -.29 o 21 .
* 150.0 . .28 -.,44 o .03 = .36 = -.24 - - 17 . .34 o -.03 ¢
* 15%.0 L4 =.45 o .14 » 19 e -.40 = .32 ¢ -.10 o ~.19 « .33
¢ 160.0 . .35 J6 o =15 =.42 o -.07 33 . .22 - -.22 o
. 16%.0 . 06 12 e AT . .22 o 26 ¢ .29 . 31 . .33 o+
e 170.0 . .46 .41 . V32 . <21 - .09 ¢ -.04 = -.16 = -.25 «
* 175.0 L] -.43 « -.19 o 39 e Q04 » -, 41 = 08 « L33 . -. 18 o
e 180.0 . .36 e -.43 o W00 o 36 » -.29 - -=.13 » .35 -.18
POOB @ =SB T - - e - L Lol otk ok YR - - ———— - - - —— B e mnm - - - -
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PATTERN OEGRADATION IN (DB)

R AL E R R R N PR Y TR

FREQUENCY 336.200 MHZ DRILL TOWER HEIGHY 73.460 METERS

G e e e e —— - e S e e e e e e ————— .

. DISTANCE FROM BUOY TO DRILLIMNG PLATFORM .

fmmmene--- P it P - - - ——— —— e we—. - S - - - - P - —-— .

e 1.10 KM o 1.20 KM » 1,30 KM ¢ 1.40 KM » | 50 KN ¢ 1,60 KM » 1,70 KM » 1.80 KM «
[ LD Ll bt il Rl dt e el L DL et et Prmmm == L Rodadededed Rl B i Pt m mm—- P - — L ettt .
e ANGLE * 0.59 NM + 0.64 NM = 0.70 NM « 0.75 NM » 0.8B1 N» « 0.86 NM ¢ 0.31 NM ¢ 0.97 NM
[ L Lt LT Y T e Pmmmam———— - B m—-e = D ke G m e P »
. .0 . .02 .55 o .79« .82 « .69 o .48 . 20 . -.09 o
L] 5.0 . =-.45 e .57 « -.66 « .49 » -.31 . .05 . .19 . -.40 «
s 10.0 . 30 = .26 = -.86 » ~.01 . .38 - -.23 = -.27 = .34 s
e 15.0 * .19 o =-,15 » -.32 o -.13 » 16 . .24 = .0q « -.22 .
e 20.0 . -,25 e -.16 .16 = 14 -.15 e -.20 o 09 BRI
*» 25.0 . A5 o -. 15 = L1 L] 12 . .08 . -.09 .05 e -.07 -
e 30.0 . -.04 o -.08 . -, 12 » ~. 15 o -.18 -, 20 o -.22 .23 .
e 35.0 . -.33 o .06 » .20 o -.17 -.17 . .19 . .06 -.24 .
¢ 40.0 ] .32 o -, 12 * .22 o 12 » -.22 o -~ 15 o 15 o 16 .
e 45.0 . -,26 o -.29 » .07 . .16 e .23 . .10 . -.12 » -.25 =
¢ %0.0 e =27 e ~.31 s ~.31 s =27 e -.20 s+ -.11 e -.02 .07
e %8.0 . .04 o .28 o .18 -.12 = -.28 » -.15% 13 . .23 e
e 60.0 . -,37 » ~.34 o ~.26 -.14 -.01 o R K 20 .24 o
* 065.0 . -.33 o 18 e .24 . -.18 -.26 = 13 . L2 . -.16 ¢
¢« 70.0 . -.20 » .23 e .25 - -t . -.31 . -.07 . .23 . 16 =
¢« 75.0 . - 41 o ~.30 » -.07 o 16 o L27 e .23 . 07 . -. 14
e $0.0 . .32 e .00 o -.32 o .25 = .03 o -.30 o 21 . [+]: I
e §5.0 . -, 21 o -.13 » .30 o -.33 ) . .08 o -.30 .25 e
¢ 90.0 L -,38 = ~.39 o .12 . .18 o 30 . .19 - -.07 = -.29 o
e 9%.0 L] - 45 = .37 = -.22 =.04 o .12 . .24 e .29 - .27 *
* 100.0 ] .16 o ~.38 e .34 o -.19 o -.09 .26 . ~.34 = .18 ¢
* 10%5.0 . -. 47 » -.21 - .19 . i ] 13 . -.24 . -.3% » -.12 o
® 110.0 [ .09 o ~-.09 » .07 o -.09 o .07 o - 12 .07 o -.09
¢ 118.0 . 31 e -.38 » .35 o -.40 » .33 e ~.33 . 24 - -.20 o
* 120.0 o .43 o .03 o .39 . -.19 -« .26 o .25 e - 17 . 34 e
e 125.0 . -.50 » .40 » -.39 e .29 -.28 o 20 o -.14 .05 »
s 130.0 L4 ~.38 o 22 o .35 e =-.15 -.39 .02 » .33 - .05 o
e 13%.0 . -, 11 e 24 ° -.36 .32 » =.38 R B B -.26 A3 .
e 140.0 . .14 -.01 . -. 14 » -.26 » ~.34 - -.37 o« -.38 ~-.34
. 14%.0 . - 51 @ -.47 » ~.43 o -.40 -.38 -.36 ~-.34 » -.30 e
¢ 150.0 . 2 e -.44 » -. 13 o 37 . .03 o -.39 o .03 - .33 »
* 15%.0 . -, 080 -.48 o - 11 . <34 o .22 - -.25 ¢ -.34 =« .06 ¢
« 180.9 . 13 -, 19 o W22 - -.29 .29 e -.35% .33 o -.37
* 16%.0 . .43 » -.48 o .40 o -.42 = .33 = -.33 .26 ¢ -.21 .
¢ 170.0 . -.13 o .30 o -.44 = .36 = -.28 = .06 o .12 . -.29 o
s 178.0 . -, 15 .24 » .40 o .29 -.01 « -.31 -.39 » -.20
¢ 180.90 . .46 o -.08 o -.43 o W21 e 25 o -.395 ~.09 .34 o
L J L4 .-------—O.----‘----."-"""---.--- ------ ¢ - B o P mm m— oo L ]
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900080 ¢Csanatte

PATTERN DEGRADATION IN (DB)

(AR LR R R R P AN R PN

FREQUENCY 340,400 mnq2 DRILL TOWER HEIGHT 73.460 METFRS

L D D et T P e e e e e — e e e ———— .

. DISTANCE FROM BUOY TO DRILLING PLATFORM .

LR ] oo =~ e m— == m - P — - e e - L R ik e - L .

* 1.10 KM ¢ .20 KM ¢ 1,30 KM ¢ 1.40 KM ¢ 1 .50 KV + 1.60 KM » 1.70 KM & 1.80 KM *
[ ] - L Rt e - - === e -— P e Ve - —— W m————— - Pt - - L)
® ANGLE + 0.59 NM » 0.64 NM ¢« 0.70 NM « 0.75 NM « .81 Ny » 0.86 NM « 0.91 NM » 0.97 NM »
Cwmmencacmon com - ——- - - L e L . m——mme - - L o m — - - - P e ——— Y
. .0 . - 07 e 49 e .77 . B2 . 72 e B2 . 26 » -.03 .
¢+ 5.0 . ~,.24 » .46 = -.64 .58 = ~.54 .32 . -.10 * -.14 o
* 10.0 L4 ~.36 o .37 . 18 -.449 -.05 .38 . -.09 -.38 ¢
. 15.0 . -, 21 . 03 * .20 . .24 . 12 L] -.0R8 L] -.24 - -.24 .
e 20.0 L4 ~.28 » ~.12 ¢ .09 . .20 o 13 4 -.06 = —-.20 » -.20 .
s 25.0 . ~.29 .07 o 12 . =.27 » 16 ¢ -.01 o -.20 ¢ .20 .
s 30.0 . ~.09 = .31 -.08 o .21 . .14 . -. 16 » -.23 » 02 =
s 35.0 L] ~-.01 o .04 o -.12 ¢ .14 e -.20 .19 . -.24 s 20 »
e 40.0 . .29 . ~-.28 = 17 e =10 e -.03 ¢ .09 . - 19 e 20 ¢
e 45.0 . .29 o -.10 » -.26 .08 o .21 . -~ 13 . -.23 « 11 e
e 50.0 . .13 . ~.24 o .24 o =.30 .22 » -.20 .09 e 00 »
e 55,0 . ~.08 o .19 o -.30 . .26 o ~.23 » .09 e .01 . ~.16
* 60.0 . .29 = .18 o -.23 -.25 LR B .24 s ~-.06 = ~-.28 »
e 65.0 . .07 e 03 o -. 16 e 21 . -.30 - .24 e -.27 « 17 o
« 70.0 . .29 » .28 » .08 e -.33 o .04« .24 . -.19 -.18
e 7%.0 . .12 e .32 - .23 . =.0G6 -.30 ¢ -.26 = -.01 . .22 »
¢ 80.0 . L1 . -.38 o -.24 » Q. .29 . .18 e -.13 -.31 e
e 95.0 L] «.09 o 32 ¢ =-.30 .00 .21 e -.33 BRI I ) 13 .
e 90.0 L] =.13 o -.02 o .08 = -.19 o .23 ¢ -.31 . .28 =« -.32 »
¢ 9%.0 . .26 = -.37 e .34 . =-.36 26 » -.20 .07 o 02 -
* 100.0 . .05 e .37 e -. 11 -.36 o 13 . 27 e -2 . -.24 »
* 105.0 . .04 o -.149 o -.20 e -.3% = ~.37 ¢ -.33 -.26 = -.12
¢ $10.0 . -.22 o -.13 . .31 . ~.38 « .19 . .00 -.2a e .30 .
¢ 115.0 . -.26 = 15 = -.09 o -.04 » .07 o+ - 16 . 18 ¢ -.26 o
* 120.0 . .43 e -.16 o -.26 ¢ £33 e ~-.08 o .29 o« .26 . 05 »
e 125.0 . -, 41 . -.05 o 35 e -.N . -.12 . 32 - -.24 o -.13 »
e 130.0 . .07 = -.15 o .19 . -.28 28 ~.35 « 32 = .37 .
* 135.0 . .29 o -, 16 -.43 . -.28 e .06 33 .23 s -.10 o
* 140.0 . -.03 o .08 o -. 16 o .19 . -.26 ¢ ? . ~.33 » L3t .
* 145%.0 . -.40 .40 e -.45 e .34 -.29 15 o -.04 -.10 »
* 1%0.0 . .06 @ -.29 o -.45 =.35 -, 12 18 « .32 » 29 »
¢ 155.0 L] .43 -.36 = £21 e =12 e 02 10 . ~.22 = .26 *
s 160.0 L] -.52 o .03 ¢ .37 s =.03 -.41 = -.01 o .34 v .01 .
* 1685.0 . 18 o -.41 o ~.31 = £23 o .32 -.16 = -.39 = .02 -
¢ 170.0 . -, 14 .39 o -.42 12 AT e -.39 .29 o+ -.06 =
* 179.0 L] .36 » -, 47 o .08 o .26 » -.41 v .14 . .22 e -.38 »
s 180.0 . “.37 o -.11 » .14 o 230 .34 .31 . .16 = ~-.08 »
[ ] ) I L L T Tt Rt R SRR rm . ————-—— L - ———- - Ve mrr - .
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00000000000 ¢2400 ¢t ee

PATTERN DEGRADATION IN (DB)

R LA AR N AN Y TN

FREQUENCY 361.800 MHMZ DRILL TOWER HEIGHT 73.450 METERS

R L R i kstond b ke e bk i Ry p—, .

. DISTANCE FROM BUQY TO DRILLING PLATFORM .

P mmrrcr e o=~ ——- L O ————— P - - — e = ——— L - ———— - -

e 1,10 KM ¢ 1.20 KM * 1,30 KM « 1,40 KM & {1 .50 KM * 1.60 KM » 1.70 KM + 1 B0 KM «
POEomeammn ) == - Bemm === - - - ———— P ————— e - - P —— - - ———— = o - - - »
® ANGLE * O0.59 NM ¢« 0.64 NM « 0.70 NM ¢ 0.75 NM « 0.81 NV * 0.6 NM ¢« 0.9t NM « .97 NM =«
[ L e Dt R e Sommm—m e mm———— L LR e e R € -
. .0 . -.58 o A3 e .58 « 79 . Bt e 70 . .51 - .26 .
Y 5.0 * .73 = -, 74 o .53 . -.42 = 23 . -.06 = - 11 . .24 .
e 10.0 . -, 47 - -.27 » 14 o .34 » 19« -.16 -.38 -.22
e 15.0 L] AT e 21 . .15 01 . -.13 e -.22 . -, 2% . -.11 .
e 20.0 * .25 o -. 16 .25 o A7 . At L4 -.26 - -.07 = .20 L4
* 25.0 . -.02 o .22 e -.20 = ~. 15 L21 e -.08 -.22 o A5 .
e 30.0 . -.28 » =.02 o .19« A7 - ~.04 o -.22 * ~-.20 o .00 o
e 35.0 . 10 . 26 » .10 e .17 . -.27 o -.12 . 12 . .18 .
e 40.0 . .26 » =12 o -.30 o 02 o 22 o -.02 « -.26 » ~.07 =
e 4%.0 . -.10 .25 » -.26 = -.02 =« L18 = -.26 * .04 10 .
e %0.0 . =-.35 o -.27 o -.09 o 210 e 21 e 21 . PR -.06
e §5.0 L] .10 o -,04 o -.08 o «09 o -, 19 17 e -.26 = .21 .
o §0.0 . .28 » -,02 o -.29 » .24 -.06 -.23 22 = - 11 .
s §3.0 . .29 o .02 hd -.33 » 219 . .07 . -.29 o 08 .13 .
« 70.0 L] -. 40 o .31 . -.23 » 00 . 12 . -.25 . 2% . -.24 o
e 75.0 * -, 43 o .29 o -.25 = <11 . -.05 ¢ ~-.09 12 . .24
*» 80.0 . .36 e .01 o -.38 o 06 .26 . - 17 . =-.27 » A7 .
s« 0%.0 . =,32 » -.41 . -, 13 o +20 » .26 - 0B » ~.22 » -.32
s« 90.0 . =-.36 o -.12 = .33 = =.19 » = .20 o 28 . ~.10 . -.26
¢ 95.0 . 25 o .J4 -.05 o =-.38 o -, 19 » 20 . .25 » -.08 o
¢ 100.0 . =.05 o .30 » -.41 . 14 o 12 . ~-.35 » .23 - ~.04 .
¢ 105.0 L] .37 o .20 * -.01 o “.19 -.32 » -.37 = ~.33 » -.22
* 110.0 » .42 o 37 e .30 s .22 - 15 . .06« ~.02 = -.10 *
. 115.0 L] =.34 » -.19 .37 . - 17 » -.28 = 26 ~.02 = -.33
* 120.0 L) .43 o .39 e .34 . .29 .24 . .19 e 1) . .08 e
* 12%5.0 . =.37 o -.12 * 13 e 29 » .33 . .27 . 12 . -.08 o
* 130.0 . .44 « .01 e -.45 -.02 » .32 . -.06 o ~.36 .05 »
¢ 13%.0 . .32 o .30 . .28 o 219 o .10 . .0B . .03 « -.01 .
* 140.0 . 34 o AN -.32 » -.44 ~.27 - .04 o .27 . 30 »
s 14%.0 . -,45 .40 . -.46 .36 ~.34 . .21 . ~.22 ¢ 08 »
e 1%0.0 . -52 -.30 » .22 . 236 » 00 o -.38 e ~.24 o 17 =
. 1%%.0 . 07 o 21 » .30 . .35 e 35 e 27 . .21 . .09 o
* 180.0 ® .46 o .41 . .25 o .03 o ~-.19 . -.35 ~.40 W32 e
¢« 16%.0 . -, 18 .41 * 12 .43 = ~ 1t . 33 . .03 » .38 ¢
¢ 170.90 [ =-.20 o .05 » -.01 o =.14 o A5 . 28 = 26 ¢ =.35 »
s 17%.0 L] 05 o -.22 * ~.42 » -.45 o ~.34 o 15« 03 = .23
. 180.0 . 14 . .22 ~.47 » 30 o ~.06 -.28 » 32 o -.27 *
. . P e ey DL P R Ty Dt LS L R e TR R LT S Tl dainded Lk il Lol Ll bbb il
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90000080000 00808880000ssse PATTERN DEGRADATION IN (DB) R RIS

FREQUENCY 385.000 MHZ DRILL TOWER HEIGHTY 73.400 METERS

et e mam— - - - ———- - ——— - e . . - ———————— .

. DISTANCE FROM BUQOY 70 DRILLING PLATFORM .

P mmn—--- o - —-—- N mw-m - ——-— - - - L R - ——— - P - ——— - »

® 1.10 KM ¢ §.20 KM » 1,30 KM + 1,40 KM « 1 50 KN + 1,60 KM ¢ 1,70 KM + {.80 KM ¢
femosnrawe ) cmem - --- S ——-—-—- o ———— b~ - A e— . ————— e — .- —— I R e Y
e ANGLE * 0.59 NM ¢ 0.64 NM ¢« 0.70 NM « 0.75 NM « 0,81 Ny « O0.B6 NM ¢« 0.91 NM « (0,97 NM *
P mccmn e mm-—e o o mum - - - L it G m———— - L L ] - ——————— B = - .
. .0 ¢ =1.06 = -.35 25 = .62 = 79 . 79 o« .69« .51 .
. 5.0 - -, 19 = MR R . ~.05 : -.02 o .05 * -.13 . 15 . -.23 .
* 10.0 . -.05 o .13 = ~.22 . -.27 » ~.29 -.30 e ~.27 - -.24 »
* 15.0 . -.24 « 26 ~.26 -.0t = A3 . -.28 = A5 . -.06
e 20.0 L .26 = .05 e ~.31 » -.08 = .21 . .01 . ~.27 -.06
« 25.0 L] =-.32 » -.30 = ~-.26 » -.22 » .18 ¢ -.12 = ~.10 = -.06 «
e 30.0 . ~.03 o .24 = .12 . -.19 « ~.25 = -.01 . 18 = .06 »
e 3%.0 L4 - 13 » -.33 . ~.04 L] .19 . .03 . ~-.24 . -.17 - 11 .
¢ 40.0 . - 17 . =11 e .03 o 04 10 . 14« 17 o 1B »
e 45.0 L] - 11 ¢ L21 e ~.33 » A6 . ~.04 -.19 » .19 . -.24 = !
e %0.0 . -,38 -.28 = ~.04 A6 e .22 = .14 . -.01 . -,20 o
* 55.0 . -.20 = -.34 L07 e .23 e ~.10 -.30 » ~.01 .21 .
s 60.0 . .33 e .05 . ~.32 o -.22 » 12 . 22 . ~.06 = -.29 »
¢ §£5.0 * -.06 = .22 0 » 26 ¢ .09 o ~-. 16 * -. 3 . ~.23 - .00 o
e 70.0 L .34 = -.q1 . .30 -.36 .24 o ~-.33 » .22 = -.3 .
e 75.0 . .36 = W13 e ~-.25 « -.33 » -.05 21 . .20 = -.09 «
¢ 00.0 . .06 .27 - L3V . 19 » ~.05 -.26 = ~.33 o -.20 »
s 85.0 . -.85 -.22 » 26 o 21 - -.23 . -.28 = .09 » 24«
¢« 90.0 L] 34 -.45 - 28 o -.20 » ~.03 .1 . -.29 25 o
¢« 95.0 e - 11 o -.23 » 31 = -.38 = 13 04 o -.29 » .26
¢ 100.0 * -.48 » 15 .26 =.33 = -.20 * .27 . .02 = -.35 »
s 105.0 L] ~.26 = .38 » -, 27 « - 17 = .30 ¢ ~.27 » ~.12 = .26 ¢
e 110.0 L -.51 L] W12 - 21 - -.42 15 . .11 . -.34 o 19 »
e 415.0 L4 .40 » -.34 e -, 21 . W31 . -, 11 . -.33 = .22 e 09 »
* 120.0 . .35 e -.49 » .20 = .07 . -.37 o« .29 - -.15 = -. 19 =
¢ 125.0 . «-.54 » -.44 = -.26 = -.05 15 26 . 30 o .26 *
* 130.0 . .44 » .38 » ik . .24 » .18 12 » 06 = 02 =
s 135.0 . -.51 o .07 o .38 o .00 -.40 » -.14 » .28 « 14 .
e 140.0 . -0 e -,32 = 2 . W32 e -.02 o «-.39 -.27 - 15 =
¢ 145.0 . “.23 .42 * .36 = .06 = A7 . -.40 .24 « -.14
¢ 1%50.0 o -.44 » .39 o .27 ¢+ =15 e .32 ¢ ~-.33 .04 .19 .
e 155.0 L] .27 o .37 e -.03 = -.43 = -.31 . 11 e .32 . R o
* 160.0 . .21 . -.05 -.30 = -.44 » -.38 -.25 ~-.02 o .18 -
s 16%.0 . .35 ~.47 » .35 e =-.47 » .35 o -.39 28 ¢ -3
e 170.90 [ -.14 » =-.43 » -.50 = .35 -.10 * 14 . 29 o .30 e
¢ 17%.0 . -.01 o 34 o -.45 e 13 - .16 * -.42 » 23 » -.01
* 180.0 . .35 » .41 e .09 -.31 » -.44 * -.21 . 14 31 e
[ ] [} P T DL LTS Prmma e e e e e, ————- L el tmmmmccaa- Vrmmmrann=




20000008800 00000800¢0ssqer e

PATTERN DEGRADATION IN (DB)

CEREE KT X I I R I I A APy SR I I ey

FREQUENCY 387.400 mMnZ DRILL TOWER HEIGHT 73.460 METERS

P mmEmn .- ---— B e L PR DL o e e N e o e e e o e e, —- - - ——-— .

L] DISTANCE FROM BUQY TO DRILLING PLATFORM .

Qo mm o S - - G -——— - - e m——————— - e = - L i - - — .

* 1,10 KM ¢ 1.20 KM ¢ 1.30 KM « 1.40 KM * 1 S0 KN + 1.60 KM o 1.70 KM » 1,80 KM «
[P R L e B DD Y E et et L it L i et L e atatates e e - b m e .
o ANGLE + 0.S9 NM » 0.64 NM ¢ 0.70 NM + O0.75 NM « 0.B1 NV » 0.8G NM ¢ 0.91 NM & 0.97 NM
Pomme = mmmml = -—————- Pmm - — - L L ek adad [ Badnd et il L i L R g B ——— e m - —— .
L] .0 e =1.10 oo -.40 o 21 . .60 - 8 - .BO . .70 . .53
. 5.0 . -36 .28 » -, 24 » 17 . -.14 . 08 o ~-.06 = .00 .
e 10.0 L 17 e R ] .03 . =.03 -.08 -.14 . .18 - -.22 *
* 19%.0 . .26 » .19 o -.07 = 215 . ~.30 - .20 » .17 s -.08 »
¢ 20.0 . =, 32 » ~.22 = .13 . .20 . -.06 » -,27 = -.13 = 13 .
e 2%.0 . =15 = ~.27 o -.29 =« =.20 * -.05 ¢ .08 . 16 . 14 »
e 30.0 [ 22 o .03 = -.31 o .09 e 1t . -.27 = .00 = 15 e
s 35.0 L] AT e .00 » -.24 o .20 » -.15 -.10 = 16 o -.24
s 40.0 . -, 14 o .23 » .1 . =.23 -.23 = 10 = 16 = -.13 »
¢ 4%.0 . W13 e -.18 ¢ -.33 . ~.22 » .03 .19 . 16 o .00 o
e 50.0 . -,26 » .02 o .22 o .20 » -.03 o ~.25 -.26 = -.06 =
s 5%5.0 . -.29 o ~.38 = -.29 = “.16 .04 .16 - .2 . 16 »
¢ 60.0 . -.28 = .22 o -.33 . 09 o .06 o -.27 e .20 o -.21 e
¢« €%5.0 L] .0t o ~.27 o .28 o =.30 ¢ .06 o .07 . -.28 » 21 .
e 70.0 L] .00 = .04 o .07 St e .14 . 17 . .19 . .20 »
e 7%.0 . =-.41 o .00 » .31 e 05 = -.32 -.20 o 14 L19 .
s 80.0 . 37 = .03 o -.39 -.21 e .20 ¢ 21 . -.14 e
¢ B5.0 e =42 ¢ =~.32 ¢ <21 & -.12 ¢ -.06 = .04 . 10« .15 .
e 90.0 . W13 e .35 e -.02 » ~.39 o -.16 .23 . 16 « .23 *
e 9%5.0 . .05 o ~. 16 e W13 e =19 o .16 * -.25 - 18 « -.27 *
¢ 100.0 . =-.13 o -.32 » .34 . -.18 = -.24 o .29 . -.18 -.20 »
e 105.0 . -.29 » .38 o -,22 o ~.23 » e - ~-.18 = -.22 o .27
® 110.0 . .09 = -.36 = .35 - =.39 = 21 . 12 . .11 . 18 .
¢ 115.0 . - 40 » .07 o .35 » 24 e -. 11 - .34« -.29 o .02 o
* 120.0 . .43 » .23 e -.18 o =.44 o -.25 » L1 . 29 o 17 e
¢ 128.0 . -1t e -.39 .36 o -.13 e -.29 .31 . -.18 = .17 .
s 130.0 . =.33 o -, 35 » .30 = «10 ¢ -.42 - .02 + .28 - -.23 o
e 138.0 . -55 .35 » -.20 .11 . .24 » -.41 .27 e ~.19 ¢
s 140.0 . .44 00 o -.43 -.26 » .23 e .28 . -.14 -.39 =
¢ 14%.0 [ -, 17 o -, 35 -.43 ~.46 * -.37 o ~.22 » -.04 o 12 .
e 150.0 . -.00 o .25 . .39 . «27 . -.03 - -.32 o -.40 -.23
¢ 158.0 * 21 e L20 . -.46 = AT e 16 . -.39 = .18 » .10 .
* 160.0 ¢ .28 » .10 -.46 o W27 . -.08 o -.35 o .30 -.12
¢ 105.0 . -.28 ¢ -.36 o -.40 -.84 o -.42 » .38 -.36 » -.29 »
¢ 170.0 . .30 o -, 48 o .38 o -, 46 L35 e -.42 = .32 . -.39
* 179.0 PY .02 o .14 ,26 » «28 = .34 » .33 » 31 .26 »
* 180.0 . -, 40 e .36 » -.50 34 » -.36 18 . =.13 » -.05 o
[] [ ] —--.-----—-—-‘--'----—--.-“"---———. --------- B - - L ket kel i P - - L
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Appendix D:

Numerical Results - 0.212 GHz to 13.35 GHz Data




0F . 000000008000 IINRs e PATTERN OEGRADATION IN (DB) L tetBsNe s idecssis et betnn e
FREQUENCY .212 GHZ DRILL TOWER HEIGHY 73.4G0 METERS
o e T e ey TS T e et 0 v .y e e s = T e e m e e - - 3
. DISTANCE FROM BUOY TO DRILLING PLATTQORM .
e —m - -- m- == P — - ———— P —-——— - . P = - —— * - —— e m——- P - ——- -
¢ 0.10 KM ¢ 0.10 KM * 0.70 KM « 1.00 KM ¢ 2.00 KV + 4.00 KM + H.00 KM + 12.0 KM =
rmcp e oA m——-————- Pmm - - L m—m————— e e e — - P e DR el D .
¢ ANGLE ¢ 0O.05 NM ¢ 0.22 NM = 0.3 NM « 0.54 NM ¢ {1, 08 NV ¢ 2.16 NM « 4.32 NM + .48 NM »
[P P LIy B trmm == - L it - m——————— L Ve m— = DR P mr - ——— .
. .0 e =7.21 e =2.06 ¢ -1.82 + =4.51 ¢ -9Q.Q9 e+ =5 .46 ¢ =310 <+ =-2.36
. 5.0 e =3.04 ¢ -1.09 2B . .75 e -.12 . .31 . 17 . - 15 e
¢ {0.0 . 1.87 o a1 . -.59 « -.4G » -.25 16 e 0B e .04 e
e 15.0 . 1.37 = .57 . -.18 = =.44 = -.23 . .07 . 0G » -.10 .
e 20.0 e =1.10 » .34 .32 . ~.08 = ~.10 = -1 . .03 . 03 e
e 25.0 L] ~-.96 .08 .J2 e .27 . .08 . ~.04 « -.0t 00 o
« 30.0 . .B6 .01 . -, 21 - .27 - .07 o ~.01 - .01 . .03 .
¢ 35.0 . .65 » 36 » -.41 . 17 e -.04 - ~.14 09 -.07 =
e 40.0 . 13 e .14 » -.31 . <30 o -.22 ~.0R = .0R  » .05 o ¢
s 45.0 . .94 o .42 . 10 . =17 e -.22 . ~.05 o .05 . -.04
s %0.0 . R .48 » -.09 o =.32 o .22 ~. 0t e -.03 o .06 ¢
e 55.0 L] J4 e .24 . -.32 =+ .29 . -.1B =« ~.05 v .08 o .07 o
s §60.0 L] =.59 = -.29 = -1t . 10 » -.13 . ~.16 - .03 - .06 .
e §%5.0 'Y .40 o R . -, 17 » AT e -.26 - .16 . .01 . -.07 .
s 70.0 [ .57 = -.13 -.05 o .23 e AT . ~.04 .08 o .08 »
¢ 715.0 . .09 o .55 ¢ .31 . -.28 -.28 » 00 =« ~-.01 . .02 »
e B0.0O s =1.,33 -.04 o .45 . .16 e -. 1 . [ I Y .04 o .01 .
¢« B85.0 @ -, 31 . .64 . -.50 o 13 o -.06 -.0 . .06 * 08 o
s 90.0 * .59 o -.t4 . -.45 « -.37 » -.08 . .18 . ~.08 « 01 .
¢ 95.0 . 1.13 o -.29 . - 12 . 37 . -.07 . -.01 . =.09 e -.07 .
e 100.0 L] 1,22 » .54 o 35 - 24 o .07 . ~.09 -. 1 . -.02 e
¢ 105.0 . -1 . .03 . .14 . .23 » .3 * -. " . <1 * .03 A
* 110.0 e =1.03 o .64 -.01 o -.41 = -.31 . -. 19 e -1t . -.07 *
e 115.0 . .97 e -.41 . -.49 .06 = .04 . .02 . ~-.03 - -.05 .
e 120.0 . .99 o -.36 o -.58 o .04 o -.33 1a . BRI I .03 .
* 125.0 . .90 o .69 » 12 e -.35 -.21 s R I 14 10 .
¢ 130.0 L] 1.07 » ~.53 .41 - =.33 .30 . -, 20 . -.06 - .07 .
* 13%.0 . -.03 o -.66 ¢ -.58 ~.08 * 30 - .00 . 15 e .02 .
s 140.0 L] =.30 o .70 e -1 e .00 = 26 o L1 e -. 04 e 02 e
¢ 145.0 . 1.33 o .41 . 06 ~-.16 .28 o+ .20 . -.09 e -.04
e 150.0 o 1,07 74 - 39 e« =.04 ¢« -.08 ¢ -.72 -.04 10 .
e 15%.0 . 1.19 e -.19 o -.15 = 233 . 17 -.02 » -.13 e -.01 »
s 160.0 [ .81 . -.3 . L35 . -.24 » -.13 * -, 15 -.02 - 10 »
¢ 18%.0 » 1.46 ¢ .7 . .53 . 23 o ~.22 * .04 . ~-.08 » -.10 .
* 170.0 . 03 o -.40 ¢ -.49 » ~.47 » .35 . 14 . -.14 . -.03 o
e 178.0 o 1.44 o -.79 - .61 ¢ -.48 .28 ¢+ =10 .08 -.02
* 180.0 L] =.33 o -.64 o .44 o 19 o -.37 = 20 - -.05 -,09 o
L ) —aowg P AT LR T L foman e m g RERa cn - —-—-——— tarma e ———- P, — - S wm————- .




0000000000 Q RGO ItAB RIS PATTERN DEGRADATION IN (DB) et tes s s ettt reatteRsay

FREQUENCY .424 GHZ DRILL TOWER HEIGHT 73.4n0 METERS

1 o = e o e e e = = = = = = = O = = S e e e e e = e - = = T T = = e o —————— - — -

. DISTANCE FROM BUOY TO ODRILLIMG PLATFORM .

Q.- - L e e R L - ——— O - — -~ L il LI e P - -

e 0.10 KM = 0.J0 KM ¢ 0.70 KM « 1,00 KM ¢ 2 .00 KM ¢ 4.00 KM « B.O0 KM + (2.0 KM »
PoRaw—mamE - == — - L e LRt Rt i ndh haliadodiashaiedbedi gt B - - I - ——— o - —— - .
® ANGLE + 0.05 NM « 0.22 NM ¢ 0.3 NM + 0.54 NM o 1.08 NV - 2.16 NM « 4.32 NM « §.48 NM *
L Lot i dd - - e - - L R Pmmma === —- B E - . .- - ——— - e - S m = —— ——— - — - PP .
. .0 e «~9.60 ¢ =3.55 ¢ =~3.97 ~.73 . B0 ¢ =1.61 .50 e 1.36
. 5.0 e ~=2.73 = 116 » ~.45 -.09 = ~.36 .33 . V27 e ~-.24
* 10.0 e «1.45 -.13 . .27 . ~.29 » .20 e 4 e L0Y e .05 e
« 15.0 . -.98 = -.23 » .32 . -.34 .01 » 14 . .07 e -.06 o
s 20.0 . -.47 . -.06 -.06 o .20 o« .14 . -.04 .06 » 08
e 25.0 . -~.36 = R R -.26 = .18 A 08 e 07 e .07
s 30.0 . -.04 o .37 ¢ ~,02 o« -.26 » 20 ¢ 15 = .07 . .05 o
*« 3%.0 . .50 o -.13 . -.32 o .20 » 17 . -. 13 = -.08 o -.04 .
e 40.0 . .87 .46 » -~.06 » -.30 = -.16 = 09 - ~.04 .02 '
* 45.0 . -, 92 o .23 » .33 . W14 . - 17 . 13 . .05 = .03 e
s 50.0 . .95 » -.30 o .32 . =.32 o .13 . 17 . .07 = -.01 =
s S55.0 . .93 e .24 o .01 . =16 -.01 15 = -.01 = -.03 o
» 0.0 . .40 o 13 ¢ .38 o 32 » .09 » -, 17 e 09 » -.01 .
s 65.0 o 92 » .46 » .34 . .26 - -.22 e -.14 . L1 . -.06 »
s 70.0 . Al . .41 . .43 e .07 = .09 18 -.02 » -.0%
¢ 7%5.0 . 1.13 » -.28 o .20 . =.09 o -.26 . .20 . .12 . .07 .
e 9§0.0 s =1.24 » .53 o -. 47 » .24 1B . -.02 o 09 .09 o
¢ 8%.0 . 1.00 » -.12 - ~.38 = .37 . .26 . L21 . 06 -~ -.05 o
s 90.0 L] .91 . .59 o ~.28 o -.28 - .26 ¢ -.2 . 01 . 10 o
e 95.0 . -.61 o .36 e .39 . -.32 ¢ 27 e 20 = -.08 « -~.05
¢ 100.0 e =1.06 -.02 .05 o .13 e .25 ¢ 16 . =13 . 09 o
* 105.0 L] 1.25 o .64 * .46 e 7 - -.29 - .02 . -.06 .08 »
e 110.0 . -.01 o -.58 .53 » 12 . -.28 -.22 . -1 . .00 o
* 11%.0 . .25 . 10 o -, 38 o A7 . .3 . 2 . R . .03 »
e 120.0 . .37 e .43 e -.44 .46 » -.31 . -.19 . -.02 .08 e
* 125.0 L] .64 o -.61 .48 -.01 » 02 e -.04 -.12 . -.10 *
* 130.0 . .05 e 13 e -.04 o - 11 . -12 . -.24 10 = 02 »
e 135.0 . 1.34 » -.24 -.35 o .48 e .14 . .23 . -.1q = 10 »
e 140.0 . 1.19 ~.52 » -.10 o .49 . .02 ¢ .07 . 10 e 10 »
* 145.0 L -.93 o .32 . .54 . .42 » -.02 * -. 21 . 07 . .06 L4
¢ 150.0 L] .35 » -.77 o .05 o 50 o .26 * -.20 .14 » -, 10
* 155.0 . -21 .60 « R4 e L1 . .24 . .22 . -. 14 = 12 .
¢ 160.0 . .98 o .38 » .36 .31 e .19 . .09 o« 12 » -.09
s 165.0 e =1.58 e -.72 o -, 14 o .25 » .01 . L21 . .06 o -. 11 b
« 170.0 L] 1.40 .44 = -.22 » -.51 o -.27 » 13 » -1t e M0 e
s 178.0 e =1.33 .75 o -.59 o =.53 o -.02 .08 . .09 .09 «
¢ 180.0 . 1.15 o .30 o =-.12 o .34 = -.33 -.05 = Q7 . -.05 o
L ] .- B bl it Lt D L L Pt Dol Dl el al Lol ot Prm— - LR e e m—- ——-—




C00000000RQTIOREOEINSBSOIR LTSS PATTERN DEGRADATION IN (DB} R R R R L AR
FREQUENCY .899 GHZ DRILL TOWER HFIGHT 73.4°0 METERS

o R e . e - m e et e e e e .- ——— .

. DISTANCE FROM BUDY TO DRILLIN PLATFORWM .

o —————-- - ——— - P mm—— - - - — - W — -~ P m -~ - D - - »

e 0.10 KM &« 0.30 KM ¢ 0,70 KM o 1.00 KM & 2,00 Kn * 4.00 KM « .00 KM » 12.0 KM *
temree e —— - Smmr e = L e - ————— DR D ey e —e .
¢ ANGLE ¢ 0.05 NM ¢ Q.22 NM « 0.38 NM ¢« 0.54 NM « 1 OB NA + 2.1G NM + 4.327 NV « 5,48 NM »
e cnrrrng e ———-- L L 4 m——————— e me L - [ ¢ommm e e —— .
. .0 e =-13.76 + -8.35 *+ -4.53 =« ~.96 » -.37 - .45  «  -1.05 e .33
. 5.0 . -1.25 . -.43 . - . -.40 . 09 . -.21 - .04 . R .
« 10.0 « =1.33 » .03 » -.25 o B -, 25 ¢ - 13 . 07 » R
« 15.0 . -.80 e 15 e -.25 e .24 . 08 . -.13 . .02 e .09 »
* 20.0 . .37 . -.20 = 18 o 21 . 16 e LI B B .06 . .00 =
* 25.0 . 05 = .28 . -, 19 e =.18 -.18 -.13 . ~.02 o .04 e
« 30.0 L] .07 o .33 e -.20 AT . -.15 « L1 e .0B .07 »
« 35.0 . ~=.03 o -.q1 . 0B« .20 = .09 . .04 . 09 -.03 =
« 40.0 . -.47 o .03 =« 17 . =.20 » 10 = -.04 . ~. 11 . .04 =
¢« 45.0 . .46 o .46 e -.29 o .20 . 12 . .00 - 10 « .00 .
s 50.0 . -.64 o -.32 » 35 . =.05 » -.21 o+ .05 . ~. 12 e -.03
¢ §5.0 L) .88 = R . .10 . -.24 = 19 = -.1% . ~.13 . -.07 =
¢ 60.0 . ~-.98 e .49 o .21 . =.24 . .26 -.05 06 e -.07 »
s 65.0 . ~.89 o -.59 = .32 . = 10 » -.05 « =17 . .06 e .04 »
¢« 70.0 . .34 o .38 o .01 e ~-.18 » .04 « .18 . .11 . .04 .
¢« 75.0 . T4 o -.40 o .36 = .28 . -.29 ~.09 » 12« .11 .
¢« B80.0 . .87 * -.08 - -,29 o .36 * 26 . 17 . .13 . .C8 .
s 85.0 . .67 e .28 » a7 . ta . -.27 * -.08 - .00 » -.06 »
¢« 90.0 . .44 o 22 e 13 . -.32 » 20 ¢ - 17 . ~. 14 . -ty .
¢ 9%.0 . .50 e -.44 » -.34 =« =-.23 » .00 - 1H - ~.03 = -.0%
s 100.0 . -.63 » -.28 o .35 = .39 e -.27 « -, 11 . .07 . 12 *
* 105.0 . .63 = -.72 * .42 . -.28 o .02 e L2 . ~.14 09 »
s 110.0 . .76 = -.32 . -.40 . .37 - -.08 . .22 . ~. 16 . .10 .
. 115.0 e ~1.27 » .54 o .45 . =.0G6 o 10 - LIR . 10 . -.08 «
* 120.0 . 232 e .58 -.56 e .42 e .30 - ~.01 . ~.08 - 10 =
* 125.0 . 1.26 = -.66 * 22 16 . -.32 .22 . L1G . 1.
s 130.0 . 1.20 » .56 * .06 o =.27 o .33 . ~.23 . ~.00 o« .06 -
¢ 13%.0 . -.31 -.59 = .37 . W32 . .33 ¢ ~.18 - 16« -.04 o
e 140.0 . .39 o -.76 . -.04 . .44 . .34 . .00 . -.12 » 11 .
. 14%.0 L] A -.24 .09 o 09 . L3 - -.03 13 =12 -
s 1%0.0 . .34 o -.78 .28 . 35 e -.24 - L2 . 15 .07 .
* 155.0 e =1.58 o -.63 ~.33 e -.15 . .20 - 15 . .14 . Lt e
¢ 160.0 . .92 e .53 o 43 - 37 . .02 .23 . =.20 = A5 .
* 165.0 . .30 0 -.46 » .53 = ~.47 o 19 . .23 . -1 e 07 .
* 170.0 L] 12 e .38 o -.47 . 45 29 - -.02 = .15 . 14 o
e 17%.0 * =1.,52 o -.57 = L21 . A48 .29 o .04 . -.18 = .02 »
* 180.0 . -.74 « .64 ¢ .36 o =-.39 =« .26 * L12 . =01 . -.06 ¢
L * e L L DR Y L P P kX Radadaledalad Bt Tt El i V- ——— @ m i ——— * o ———— ———
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! 00000000000 000000 000000 s PATTERN DEGRADATION IN (DB) 4400 ssTestesvenses sttt

FREQUENCY 1.050 GHZ DRILL TOWER HEIGHT 73.460 METEWS

B e e e e e = - i A e - - = . = e e - - — =~ —— - .

. DISTANCE FROM BUOY TQ DRILLING PLATFDRM .

o ———- Rom = —-—-— P = - e — -~ - L D P~ —— - e -~ G ——— o .

e 0.10 KM ¢ 0.30 KM « 0,70 KM « 1,00 KM ¢ 2,00 KV ¢« 4.00 KM ¢ B.00 KM + 12.0 KM » !
e mnewomm "o - - Pomm = - - - - - L LR e it - m—— - S - - .
¢ ANGLE o 0.05 NM » 0.22 NM » 0.38 NM » 0.5 NM o 1,08 Ny + 2.16 NM o 4.32 NM + §.48 NM * i
L L el e it S -- L Rt A - P — i —— L e bt P gy G- ——— . |
. .0 ® =13.57 e =540 ¢ =-6.32 .42 - .62 o .86 ¢ -1.51 ~.07 o
* 5.0 . ~.39 e -.09 12 e 16 . -.27 o 12 e -.00 = ~.03 »
e 10.0 . .60 * -.18 ¢ 12 e L21 . -.09 -.08 o - 11 . ~.08
¢ 15.0 . -.82 o .28 = -.25 o .17 . -.06 ¢ -.08 = -.02 = 05 =
¢ 20.0 L] .56 .04 o 27 - 17 = -.13 e 11 . .08 » ~.02 o
» 25.0 L] -.07 o .11 . .26 = ~-.23 = 13 = 09 -.09 o .04 e
e 30.0 .76 o -.15 . .31 e .0t . 19 ¢«  ~.12 = -.0tf &« =~.03
¢ 35.0 . -.66 .19 . L2 e .20 e -.19 . -~.04 12 . ~.10 e
s 40.0 . -.79 AT e -.31 o ~.16 » 02 e -.15 o 05 o .04 o
e 45.0 . ~-.26 » =.30 o - 17 . .28 o 15 . ~. 16 . .09 » 05 o
s %0.0 . .75 e .46 o -.14 ~.24 -.06 12 o =.02 -~ ~.01 o
e 55.0 . -.58 o -.18 -. 16 e ~.15 13 . 10 o .09 s 12 e
e 60.0 . L0 e .01 . .37 -.295 . -.19 - 17 » .04 o ~.05 o
e 65.0 . .15 e ~.52 o AT . 14 . .24+ ~.16 o =12 - ~.02 o
e 70.0 . .85 o .48 o 06 = =.34 o .23 . 16 . 07~ .00 o
s 75.0 * =1,26 55 -.10 o -.36 = -.19 - 06 12 . ~.10 o
s B80.0 * 272 e .29 - a2 o -.10 » -.27 * 19 11 . .03 e
e B8S5.0 . =.23 o 52 - =12 e .18 o .28 » ~.05 14 = ~.09
e 90.0 . B4 ~.32 » .46 » ~.04 » 17 - 20 o -.09 -,04 o
s« 95.0 . 1.156 = .40 - -.45 » ~.13 -.19 v ~.03 o .12 e 10 =
* 100.0 . 1.03 = .56 .03 e ~.32 » .29 o .04 e -.10 = 11 .
* 105.0 . .03 e R .39 » ~.a1 e -.29 ~.0t . 13 = ~.12 o
* 110.0 L] 13 e ~.28 » .06 = .23 . T . .04 . 5w ~.04
s 115.0 . 1.18 o ~.66 ¢ -.23 . 237 . -.09 - .18 . -.07 = .0t .
* 120.0 . 1.32 o .67 e .47 . 28 . .07 - L22 . -.17 . 13 .
. 125.0 . 1.03 » 37 . -.51 e -39 o -.03 » .20 . .04 . -~ 12 »
* 130.0 . -.04 o ~.19 o -.48 = -.45 . -.01 o ~.04 e -.10 - - 11 e
* 135.0 - 1.37 o ~.43 o -.33 » .43 . .30 .21 . 17 » A5 e i
¢ 140.0 . 1.37 » -, 73 »* .28 <12 . .06 ¢ .20 o 05 » -, 13 »
s 145.0 L] 1.35 » ~.37 » 10 « .18 - -.21 - -, 25 o .03 » 11 o
¢ 150.0 . .82 o -.76 * .29 23 » ~.32 » -.14 o .20 . -.15
* 15,0 ¢ =1.65 =+ -.75 * -.58 = -.46 Y- ~.24 o -.06 .10 o
¢ 160.0 . .60 * .53 * .55 «» .44 o -.15 « .18 e -.12 . 07 o
¢ 165%.0 . -, 37 o -.39 = .56 = -.32 o .21 . .16 13« .00 ¢
s 170.0 . 1.21 = -.64 o a9 e ~.44 11 e -.24 ¢ 19 o -.16 =
s 17%.0 . 1.41 o -.68 .43 . =17 . .21 . 15 o 16 ¢ A1 e
* 180.0 . .10 e -.18 « .29 . -.37 » -.33 » 16 » -.18 » .06 ¢
[ L LD L bt d Bl DLl PR T L L L -—— - [ edeatd ULt T LR TR il e - CEE T -




T

0000000000000 00¢0c0sneer e PATTERN DEGRADATION IN (DB} 26080000t esePtOesPREETLS
FREQUENCY 1,320 GHZ DRILL TOWER HEIGHT 73.400 MCTERS
B e e e S R . P . — e n R RS A T E . - M. m e M e - e m . — = ————— Y
. DISTANCE FROM BUDY TO DRILLIN'G PLATFQOR .
rmanea e . —————- L e R - ~—- P - ——— e = - ——— G- —— S ———- .
o 0.10 KM ¢ 0. 30 MM ¢ 0. 70 KM o 1,00 KM ¢ 2,00 KM ¢ 4,00 KM ¢ 8.00 KM & (2.0 KM =
STeacwraeag ceanoa o= - ——-———- Srmame ———- L Badhbadnd L P - ———— P ——— - —— L Bt B ———— .
o ANGLE o O.05S NM & 0.22 NM ¢ 0.38 NM ¢ 0.54 NM « 1 08 N¥ « 2.16 NM o 4.32 NM « 6.48B NM =
Pomemmcmmn w - -- Ll Al el i g Pmm == G- - P mm—m e — - - ————— LR e T G o —— .
. .0 * -15.94 ¢ -9.33 ¢+ =~-5.16 .38 o ~.95% o« .42 ¢  -1.,60 e -.59
. 5.0 . .10 .20 e .28 o .25 » LIR e -.08 .12 . -.07 o
e 10.0 . -.88 .30 e 18 o 20 = ~-.04 -, 12 . 11 - -. 15 o
e 1%.0 . -.47 o .00 - -.15 .15 ~.12 -.04 .03 - .04 o
« 20.0 . -.68 o -.26 o 1ty e 1. -.08 ~.0a .12 . -.05 o
e« 25.0 . .69 .30 o 06 o -.25 * 19 « 12 . 09 o -.07
e 30.0 L] -.57 » .07 e -. 18 o -.22 » -, 16 » .04 . .02 . -.12 o
e« 35.0 L] Q1 o .39 e 20 o -.06 = 20 o -, 15 e -~.05 » -.00 o
e 40.0 L] .64 o -. 3 . -.12 o .12 » ~. 16 -, 12 » .13 . -.12 ‘
e 45,0 * ~-.63 o .46 o 08 o =.19 .03 -.15 e 14 . - 11 .
e 50.0 . W17 e .39 e 25 o =11 . -.22 » 13 = ~.05 ~.06 =
s 55.0 L) 75 » NCA) . 33 o =15 e 17 e .16 e .06 = -.05 »
e 60.0 L] -.94 o -,47 o L1 e .06 o -.02 « -.01 o 09 = 1 .
¢ 65.0 e =1.10 o -.20 .07 o 33 e 15 . -.14 = ~. 14 = -.07 o
s 70.0 . 1.04 » -.23 » .0V e .24 » .26 ¢ 13 -, 12 . 14 .
¢ 75.0 . -.51 o -.22 o -.08 o ' I .00 o -, 14 . -.13 = .03 e
e 80.0 . -.36 o -.63 .43 e =.40 25 o 10 o .04 o - 12 .
e B85.0 e ~1.,06 o 59 e .08 o ~.39 e 14 o -. 15 = 14 . -.02 ¢
* 90.0 L) .16 o 37 e ~.13 o =.33 o -.18 -.06 . R . W12 e
e 95.0 L 1.18 o -.12 . -~ 12 o -.05 o -.29 .20 e .01 . -.09 -
s 100.0 e «=1.37 -.69 » =.03 o .43 » ~.20 o 13 . ~-.08 = .06 o
s 105.0 o =1.40 o .64 o 07 e -.43 o W13 e -.20 . 16 . -.13 -
* 110.0 . -.60 e .39 e 23 . ~.45 o -.31 e -.17 . ~.03 » .10 .
* 115.0 L4 .68 » .23 . 45 o .41 . .28 . -.19 o A7 . -.08
* 120.0 L] -.84 o .47 e 189 o -.43 o .23 e .01 . ~.1G » 04 ¢
* 12%.0 . 1.08 = -.25 o 29 o =.37 .30 e 23 e 19 = R
¢ 130.0 . -.27 o .39 . .40 o .39 » -.21 e 16 . .16 » 10 »
¢ 135.0 . -.90 o -.77 o -.4B o -.27 o 16 o -.03 i L} - 17 »
e 140.0 . -.16 o -7V e 15 .47 . .34 ¢ L 20 o .05 e -.06
e 145.0 L -,62 o .19 e .36 .42 .28 - -2 .00 .13 e
* 150.0 . -.25 o .58 o .51 . .20 o 35 e -.18 = L. .04 o
e 15%.0 ¢ «~1,61 o -.77 = ~.56 o -.36 »* 16 e -.04 » ~.15 - 10 o
e 180.9 L] -.54 o .37 e .55 .30 o -.07 o 12 . .14 . .08 o
* 185.0 L] 1.04 o -.33 » .57 e =13 » -.24 o -.24 » -.09 = 12 .
¢ 170.0 L] 1.29 e =.33 o -.52 .22 = -.27 » .06 o .18 = -.13 »
* 179.0 . .34 o =71 o -, 38 o .27 » -.35 16 . -.22 ~.02 o
¢ 180.0 e =1.24 o .18 o .54 35 o W33 e .21 e -.23 » -.01 »
[ ] [ ] cagma- - - .- el esa e, n e - ——mE e - —————- trmm e —aeed
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0000000000 0000000000qt e PATTFRN DEGRADATION IN (DB) A A A A T TR

FREQUENCY 3.000 GHZ DRILL TOWER HE [GHT 73.4:.0 METERS

B e e e T T T R e e R e e e e e T T T T e T E e r e e cr e e - .
. DISTANCE FROM BUOY TO ORILLING PLATFORM .
G- ——— Pom - ————- G- - ——- T ——— P - —— - e - ——— R L et .
7 ® 0.10 KM ¢ 0.J0 KM © 0.70 KM ¢ 1,00 KM * 2.00 KV * 4.00 KM ¢« 8.00 KM « 12.0 KM
femasenommaf —en - - —-—-- P ——- LRt e L R B —— - - - - ——— D et P - »
B ® ANGLE ¢ 0.05 NM ¢ 0.22 NM ¢ 0.3 NM « 0.54 NM ¢ 1 .08 NV « 2.16 NM « 4,32 NM » §.48 NM »
P = - - —— - - —— - - W= - - - - B - - P —— - — - P mm e e — - —- - - e - - - — - — - - -
. .0  -18.54 ¢ =10.91 ¢ =711 ¢ =1.00 * -1.09 ¢+ =~1.55 . 1.70 » =-1.85 =
. 8.0 - 1.53 » ag e .07 . -.29 . -.06 ¢ -.13 = LA . .57 »
¢« 10.0 . 75 e L5 . -.27 o 14 . .29 e .04 » .37 . .57 .
e 15.0 . -.64 » -.30 . -.28 o .00 » -.02 . -.29 o .26 - .54 .
e 20.0 . -.67 = .16 « .27 . .22 * =.07 -.726 .06 . .59 .
e 25.0 . -.44 -.29 o =17 . L1 . .05 - 17 e .29 - L15 .
* 30.0 . -.05 -.25 . -.21 . 00 o -.05 - 13 . .30 - .66 »
e 35.0 . -.84 .32 e 19 =.14 L0 e -.04 28 o .50 »
e 40.0 L =.90 -.26 . 14 » .26 . .0B - ~.07 = -.14 .13 e
e 45.0 . -.97 e -.39 -.16 .20 o .07 . .01 . =.31 . .54 =
e $0.0 . .82 o .34 . -.20 =.20 » e -.02 o .03 = 43 »
e 55 0 . -.50 -.31 = -.27 . “.36 . =21 - .34 - -.2R e 25 .
¢« 60.0 . .23 o .19 o .39 . 32 . -.25 - -.03 o .01 . .19 .
¢ 65.0 . 1.00 o -.32 o -.40 o .18 o -.21 . 12 » -.18 = -.26 =+
e 70.0 . .53 e -.54 o - 11 e 236 . .00 ¢ 16 .0a e .11 .
¢« 75.0 . 1.01 o .04 o 13 e 09 e 19 - 15 o .09 . -.06
e 90.0 . .04 o 56 = -.27 o =.25 = =25 ¢ 16« 13 » 16 =
e B5.0 * <=1.29 = .29 ¢ ~.52 o« .28 = -.24 o« "o 12 . 10 .
¢ 90.0 . .56 = )] - .30 e 21 - 28 A 16 » -, 14 .04 .
¢ 95.0 . ~.02 e -.30 » .51 . -.26 -.07 1a o .07 . -.14 s
¢ 100.0 . 31 = .64 « -,20 -.2G » .05 o -.18 e ~.02 o .09 =
* 105.0 . 1.25 » ~-.59 o -.48 -.34 » -.35 ¢ -.04 . 1T e .07 .
* 110.0 . 1.21 = -.63 o 11 . .45 . -.34 -.2R o -.06 = -.29 »
* 115.0 . ~.43 e .61 » 32 o -.36 =.23 -.03 o ~.20 » 18 s
* 120.0 . -.24 .65 ¢ a5 e V7. =31 e ~.02 . .13 . -.01 »
e 125.0 . -,22 .67 o .50 o W37 e -.33 20 . .34 ¢ .47 -
s 130.0 . 1.04 ~,.46 -.44 =« .32 - -.24 < . =16 . 35 »
* 135.0 . -.13 o .66 e .08 o .42 -.36 ¢ 20 e -.20 ¢ .05 .
* 140.0 . -.08 o .57 . -.23 =.51 = .24 » -.15 . ~.05 = .60 »
¢ 145.0 . -.79 = .04 o i1 .22 = -.05 -.29 .49 s ~.06
* 150.0 L] 1.38 = .51 * 26 o =.01 .39 . -.08 » .47 . a3
* 155.0 . 1.39 » .43 » - 10 = “.45 .37 e -.26 = A6 e - 10 »
* 160.0 L =-.97 o -.64 » -.62 o -.38 = 42 - -.30 o .24 o 42 o
* 165.0 . 41 . -.58 o -.62 -.21 - .25 ¢ 14 o .23 .63 »
* 170.0 . 1.29 o -.58 o 32 - =.23 » -.23 » .08 = 21 . .46 o
e 175.0 . 1.14 » .40 o -.57 = ~.08 a0 ¢ -.40 » 18 » -.03 =
. * 180.0 . .59 o .69 o .44 e .00 o 2 ¢ .00 o 45 » .10 o
LRI L D ey B L T DL L Lt et i Vo e m——— - L et L S = ————
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00000000000 0006000 0000t e PATTERN DEGRADATION IN (DB) D I I )

FREQUENCY 3.500 GHZ DRILL TOWER HEIGHT 73.460 METERS

L Rt et et bbbkttt ittt L e it T E e e »
. DISTANCE FROM BUOY TO DRILLING BPLATFORM .

LR L e LR Pom e~ = bt e el e e m .- e e = - .

* 0.10 KM ¢ 0.390 KM * 0.70 KM + 1.00 KM ¢ 2,00 KN * 4.00 KM s R.00 KM « (2.0 KM =« ;

fravcnceen ) r e, - - —- e —— - L g m———————— [ e e R D . ;

¢ ANGLE * 0.05 NM » 0.22 NM « 0.3H NM « 0.54 NM « 1 . 0R NN ¢ 2.16 NM ¢ 4.32 NM » §.48 NM i

Perenwrecnmgommn - —-- P T D —r——————— [, Ve e Omm e am P . i
] . .0 * =23.10 ¢ -19,47 ¢ -7.00 =51 » -1.09 1.61 . .20 e -.89
¢« .0 . 1.71 o ~-.14 e 12 e .29 o L0 . .51 . .01 « - 13 .
s 10.0 . .60 o =.19 » -.15 - -.06 o .09 . -.07 o .04 = -.09
s 15.0 L] .49 o -.22 » -.04 17 e 13 . -.02 . -.09 - .79 -
e 20.0 o ~.24 .33 - .25 e .04 e .33 . .47 . - 10 o -.06

e 25.0 o .40 o 00 ¢ =13 e =07 e <17 s .06 e .78 e+ -—.06 e :
¢ 30.0 . .59 o 09 o 13 . L15 . .24 ¢ .24 . .34 . .05 »
e 35.0 . .32 e -, 10 » 27 . =-.0% e -.09 .27 . L33 . .06 o
¢ 40.0 . .59 o A7 . 29 e -.26 * ~.04 o 16« 43 . =.03
e 45.0 [Y .42 o 05 e .27 ~.29 = .28 » 26 o 3q . -.14 =
e 50.0 L4 .55 » .35 e 16 o .22 . .12 e 23 - .48 o« -.07
¢« S85.0 L] -. N . -.52 - 23 o ~-.06 o -.21 . 15 » .04 - 12 =
¢ 60.0 L -.42 -.36 -.18 o 19 s .14 . 26 . -.0%5 » -.01 .
* 65.0 L] ~-.81 o -.27 * -.06 o .33 -.26 ¢ .18 e 21 . -.12 .
e 70.0 s =1.t9 = 37 e 10 o =.10 = -.14 -.09 . 21 e -.02
e 75.0 * =1,29 o -.3 » .25 36 o 26 o -, 10 . 05 o 11 .
e 80.0 . 1.15 e 05 o -,20 o -.38 o 19 « .03 . ~-.19 17 o
* 85.0 . .46 o -.61 ¢ -.51 o =.33 . 05 e .07 . 19 10 »
s 90.0 . -.88 o .58 » 00 » -.25 = .11 . .02 . -.03 = -.05
 95.0 . ~.02 » ~-.44 15 e 25 » 29 o - 17 . -.12 - -.13 e
® 100.0 e =1.42 o -.61 o .47 . -.41 -.32 =11 . -.20 o 08 o
¢ 105.0 . 1.24 0S5 » .43 e «39 o -.07 e 15 » .04 e .29 .
* 110.0 - ~.65 o 56 * -.25 e -.27 » -.12 - -.10 o 16 . .39 e
* 11%.0 L] 1.04 o .70 o -.59 o .28 o .02 + 15 .30 e .02
* 120.0 . 1.14 o .47 o -.22 o “.16 = - 27 » .07 . 16 . -.20 »
* 125.0 . 07 e -2 . .55 e -.13 » -.24 ¢ 05 « 15 ~-. 11 .
* 130.0 L] - 17 = .46 .34 » ~. 44 o - 17 e 10 -15 . .07 o
s 13%.0 ° .25 o .70 o .58 o .42 o a9 14 = L1y . .84 »
¢ 140.0 . -.06 o .68 ¢ -.33 » .13 e q3 o L1t e ~.22 » 15 e
¢ 14%.0 . ~-.61 » .68 o -.36 e 12 e .39 ¢ .27 . .34 . .00 »
* 1%0.0 o =1.2% » .61 -.21 . =.24 o -.09 09 .49 e -.04 »
e 185.0 . 1.13 o -.10 = -.46 o 37 e .05 .14 . .69 o .00 o
s 160.0 [ .04 = -.60 .62 =-.482 o .49 » LH1 e -.23 » ) .
e 18%.0 ¢ =1.66 o .76 * -.57 o W32 e -. 0t . .57 . .14 .73 e
* 170.0 [ .83 = -.72 ¢ .56 o -.06 .14 . 16 . -.23 18 e
* 17%.0 L] -.26 o .23 * =.01 o -.06 .09 o .23 » - 17 » .08 ¢
* 180.0 L] 1.42 o .50 » =-.15 » =.52 o .50 .18 » 13 e 07 o
* . P L L S T L PR L PR Ll L Y T R e —e—- v tramcanca=§
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GOSN P IP0PEG 00RO RG OB CER S PATTERN DEGR‘D‘T]ON IN (DB) LA AR R R RN I I X I i

FREQUENCY 5.650 GHZ DRILL TOWER HEIGHT 73.400 METERS :

i
B o o T . e P = e . C m e R - = ——— - .
. DISTANCE FROM BUOY TO DRILLING PLATFORYM .
P mme - Bma e ——--- G mm = ——— TS e - - -—- oo - —m——— - L il I N o ——— - .
¢ 0.10 KM « 0.30 KM « 0.70 KM ¢ 1.00 KM ¢ 2.00 KN ¢ 4.00 KM o B8.00 KM (2.0 KM
[ ] - [ ———— - Ll e et e — - - -- B - - - - —— L it et - ———— .
® ANGLE » 0.05 NM ¢ 0.22 NM ¢ 0.38 NM ¢ 0.54 NM o 1 0B NV * 2.16 NM « 4.32 NM » .48 NW *
L et it Som e — e LD il P ——— e L e LR R i e e mc e a- .
. .0 ¢ =21.32 * ~17.84 ¢ <-9.75 e «29 . -.18 o .37 e -1.29 e -1 .71 e
. 5.0 . .23 . .31 . .25 . -.08 = -.03 -.03 .04 e 09 o
e 10.0 . -.50 -.29 o 09 o .09 -.03 10 e 12 o 05
¢ 15.0 . .53 = -.30 o 26 . .18 . -.07 - .03 .10 . .00 o
® 20.0 . -.50 -.28 - 29 o .10 » 21 . 14 o .09 e 01 e

s 25.0 12 e -.34 e .22 . .08 o 18 15 o 1a e . !

¢ 30.0 .60 o -.36 = .24 .« =20 -.0R .05 . .08 » 08 '

e 35.0 . .77 o .33 e -.30 o 15 . -.01 « .03 . .04 .06 o
e 40.0 * -,.63 » -.28 27 e 232 » - 16 ~.05 e 17 e -.01 .
e 45.0 L] .69 o -0t -.27 o =-.24 = 18 -.05 = .00 = .14 .
s 50.0 . -.85 -.03 e .32 ~.03 = -.18 .19 . .02 e -.02
¢ 55.0 . ~.30 » =.37 - .02 e 35 . .29 . T e -.07 » .06 o
e 60.0 . ~.92 o -.53 o 13 . .37 . .04 o ~.01 e ~.07 = 13 o
*» §5.0 . .22 » R L] .27 - ~. 16 » -.18 . -.10 = ~-.04 ¢ .05 o
* 70.0 . .76 -.24 o .37 . 35 e -.22 -.04 = 13 e 02 o
e 75.0 . .56 » 12 - -.05 -.28 o -.16 * -.12 . 20 = -.06

e 80.0 o .54 e 28 o a3 . .40 ¢  -.30 e+ -.04 20 ¢+  ~.05 s :
e §5.0 . .11 o -.35 a5 e 15 @ -.20 = -.10 = 18 - -.07 o
¢ 90.0 L] .13 e .19 = -.48 =.18 » .23 - 13 = -.02 o =-.07 o
e 95.0 . .79 o -.65 o -1% . .24 » .31 .02 o .14 . -.07 o
¢ 100.0 ¢ =1.38 -.46 * -.17 . .25 . -.33 - .0R e -.06 ~ =07 .
* 105.0 . t.14 o .4 * 49 e 40 o A7 . -, 15 .11 . 17 =
e 110.0 . ~,03 o .33 e 3C e« | =.3GC .09 * - 15 . 13 = .14 e
* 115.0 . 1.23 » .70 » N7 e =.27 = 28 e -.10 ~.13 » -.06
e 120.0 L 1.22 o .62 .27 - ~-.23 » .27 ¢ .25 . .21 . 12 =
¢ 125.0 . .80 = BT o .07 . =.37 o .09 AR B ] .23 16 e
* 130.0 e =1.,25 o -.62 » =-.33 37 e .26 * .08 . -.01 * =-.05
s 135.0 . .18 o -.81 o .45 .08 o -.22 ¢ -.02 = R I I L0t e
¢ 140.0 . .55 e -.68 .06 = .44 -.31 . .01 e -.41 » -.06 o
e 14%.0 ¢ =1.08 o -~ 17 e .33 . 47 . L322 e 17 » -.06 o -.09
e 1%0.0 [ .29 o -.73 » -.50 o -.44 .23 . -.14 o -.07 = 15 .
e 158.0 . 1.37 o .16 * -.19 -.26 »* -.28 W27 e 213 . ~.03 o
¢ 160.0 L] -.79 » -.67 o -.39 » =25 = -.22 o .19 . 19 e A6 e
* 185.0 . -.8B4 o .55 .55 04 » 10 . .26 o =13 = 1t .
* 170.0 . -.47 = .53 o .57 02 .01 . S .07 e .08 .05
¢ 178.0 o =1.25 o .00 o .51 e ~.43 -.04 ¢ 28 o -.03 o ~.01
¢ 180.0 . -.53 » .58 o .52 o =10 o .40 o -, 14 12 . .18 .
4 L] ——— - - - -~ —relecsnrcre. - L it ¢ rmam——a Ll LT L Py ey )
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0000000080000 008000 6000400 PATTERN DEGRADATION IN (DB) st e et as st e0ss st attEbae s
FREQUENCY 8.550 GHZ DRILL YOWER HEIGHT 73.460 MITERS
1

Prmmw—-——-- - - - = - . s = = - ———— .

. DISTANCE FROM BUOY TO DRILLIMG PLATFORM .

PrEm e oo —m—-—-— G - PR L T bk P - P - .

e 0.10 KM ¢ 0.0 KM * 0.70 KM « 1.00 KM e 2,00 KV ¢ 4.00 KM < A.00 KM ¢ 12.0 KM «
[ Y EL L L e L et T P tm—m e —— e S e — Gomm e e —————— .
e ANGLE o 0.0S NM ¢ 0.22 NM « 0.38 NM « 0.54 NM ¢ | 0B NV ¢ 2,16 NM ¢ 4.32 NM + 6.48 NM
Srnvcnmcanal "maacaccag- -——————- - P -~ P mm - - L L e L P m————— e - —— .
. .0 e =25.47 ¢ =17.18 * -13.56 ¢ .03 e AT -.a3 -.46 o .52 e
. 8.0 L] -1.17 L] .24 . .20 . -.23 . -.04 . -.08R . -.04 . .00 .
¢ 10.0 . 29 o 15 . -. 01 o A6 e 10 . -.08 o -.06 e ~.09 o
e 15.9 . -.56 o .20 * LIR e -~ 16 R R -.07 . -.07 .04
e 20.0 o ~.04 o -.20 » .07 ¢ =20 co - .10 . -.01 » .07 e
e 25.0 . -.69 o -.10 » -.19 o .05 e - 12 - -.08 o .06 o .03
e J30.0 . -.75 .34 .09 o A6 . - 16 - -.01 o .05 » ~. 07 o
¢ 35.0 . -.83 o 19 . .30 . .22 . -.16 11 e .02 . ~.01 e
e 40.0 L] -.B8 e -.33 - .12 . -. 1 . -.17 . 14 . -.04 - -.04 .
e 45.0 . 0t e .09 o -.02 o .28 » 19 = -.13 . -.03 o .02 o
e 50.0 . -.65 = -,82 o -.30 -,32 e 14 o 15 e -.05 = -.08
e 55.0 . .22 o -.52 o -.39 ~-.01 o .22 e R .00 o -.06 =
e §0.0 » =1.03 -.%4 » .40 o .10 . -.23 .14 . -.12 . .08 ¢
e 65.0 . .96 o AT e .21 . ~.10 -.03 -.04 . -.02 = .0t .
* 70.0 . .92 . .55 09 o ~. 13 » 21 . .13 . .0a o .00 =
¢ 75.0 . .98 o .30 o .42 - =1 . ~-.20 * 12 . L1 e 11 e
¢ B80.0 . .14 o -.58 o -.41 -, 40 o - 16 .05 -.14 = -.01 .
s 85.0 L) .35 e LT ] -, 17 .10 = -, 07 o L0t . 14 » 02
e 90.0 . 75 e .61 o -.28 ¢ ~.a1 o .26 -.18 -.04 ¢ 0B«
s 9%.0 . 1.21 o -.05 .43 ~.35 o 17 » -.20 » 14« -,12 .
* 100.0 s =1.22 = -.42 ¢ .03 - ~.13 -.09 ¢ -.21 . .14 -.10 »
* 105.0 e =117 -.61 . -.50 .29 . 23 . .09 e .07 * -, 12 -
¢ 110.0 . -.52 « -.69 -.50 .13 -7 ~.0B . .06 = 11
* 11%.0 . 1.05 » -.72 o .39 . 33 . -.31 .07 . -.16 . .06 o
* 120.0 e =1.55 ¢ .37 o .48 .34 . -.25 ¢ -.22 .00 . .08 ¢
* 12%.0 . .76 -.38 =.44 o 42 e .18 ¢ .00 - -.14 = -1t .
* 130.0 L] -.50 » .48 * -.49 o 37 . .24 e -.22 » .14 .01 e
¢ 13%5.0 » =1.5¢ -~ -.09 o -.58 ~.23 » -.32 LIB . .03 » - 13 »
* 140.0 * 1.93 =« -,74 b -.47 « ~.13 o .02 . .21 - -.04 -.05 «
* 145.0 L] -.63 o -.75 o .51 e ~.42 = .25 « «.23 o ~.12 e .03
¢ 1%50.0 L] -.98 o .62 * .54 o .46 -.33 » -.24 = - 13 = -.04 =
* 158.0 L] 57 o .31 . .56 ¢ 17 . -.32 o -.03 -.01 = .03 e
¢ 160.0 . 1.37 o -,29 o -.60 = ~.29 » .16 10 . .03 = -.02 »
* 16%.0 ¢ =1.24 o -.55 * .48 o A4 . 19 = R R ) .05 e -.13 ¢
® 170.0 ¢ «1.60 o -.468 » .20 .45 = .09 ¢ -.24 o .09 » 02 o
¢ 17%.0 . 1.41 » .00 o -.60 ¢ w18 o -.06 -.23 » 07 = 09 o
* 180.0 e ~=1.80 = -.36 .30 o AT . -.32 -.13 . 13 . .06
[ ] ® —mgeea o e L] e e X TP P T ER LT Ll T L P ——-
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|

000000003000 000G0¢s 000 tee

PATTERN DEGRADATINN I[N

(DB)

(IAAAR AR REEEENERENEEY FENXY FEITeTE)

FREQUENCY 9.300 GHMZ DRILL TOWER HEIGHY 73.4..0 MLTERS

B = o e s L . B e Mt - e T E e . s e . - —————— - -

. DISTANCE FROM BUOY T0 DRILLING PLATFORM .

I ——-— L e o ma ==~ A, - [ R S Ve e - S m e r————— G Pe

® 0.10 KM ¢ .30 KM ¢ 0.70 KM » 1.00 KM ¢ 2 .00 KV + 4.00 KM ¢ .00 KM » (2.0 XM »
L L Rt b bkt R DT e e ———————— P T, o — e —— mr e — e e - .
¢ ANGLE ¢ 0.05 NM » 0.22 NM ¢ 0.38 NM « 0.54 NM » 1,08 NN ¢ 2,16 NM » a4.32 NM - §.48 NM =
L e PYETI Gemmcmm e tmm—————— PP, oo m - Gmm e m e Cmmmm—e e e .
. .0 * =25.21 ¢ ~16.02 + -13.70 -.18 o -.26 12 e a5 . 27 e
. .5.0 * -.61 . -.07 . -.21 . -.09 . -.15 . -.06h . .15 . .02 .
« 10.0 . ~-.54 = -.26 » -.01 o W13 e -, 11 e 1t . ~.03 e .30 «
* 15.0 . -.56 = =17 . .14 e -.03 » -.14 « 00 o ~.15 K1
* 20.0 . -.62 o ~.31 . 13 » .09 -.04 .08 16 . U6 e
e 25.0 . W15 e ~.31 . .23 o =16 e .04 - -.03 o ~.15 e .06 »
e 30.0 . -.64 = ~.18 -.25 = W12 . ST . 18 . .12 . 01 .
e 35.0 . .76 = .36 o -.29 -.19 ~.09 13 . .00 o 16 e
¢ 40.0 L] .81 e ~.33 » .23 - .09 » -.22 ¢ .02 . ~.08 07 e
e 45.0 . .04 o ~-. 11 . -.33 o 19 » 13 . L0t . .10 10 0
e 50.0 e ~1.02 o .03 o .30 o =.04 -.08 o -.05 - 17 = - 17 .
e 55.0 . .46 .18 . .16 o ~.32 -.26 » .18 . .03 o -.01 *
e 60.0 . -. 01 = -.31 . -.32 -.31 o .28 » -.04 o 17 e 01 e
¢ 65.0 ¢ ~1.09 o ~.25 o -.35 = 09 o .08« 11 . 18 . -.05
s 70.0 ¢ =1.22 = .55 .42 . =10 o -.21 . -.18 -.03 e 03 »
s 75.0 . 1.04 » 57 o -.33 A7 e -.07 o 05 = -.02 » .02 *
e B80.0 L] .74 .54 - .44 o .14 o - 15 11 o - 10 . 03 e
s B85.0 . 41 e ~.15 -, 17 o .29 o« -.29 » .16 - 08 = .04 o
e 90.0 . 1.18 .24 » -.19 = ~.28 27 e .02 . .14 « -.04 »
e 95.0 . =-.50 .25 -.49 231 . 23 ¢ 15 . -.03 03 e
¢ 100.0 . .81 = -.68 -1t . +36 » .05 s -.06 = .01 - .00
e 105.0 ¢ ~=1.4G6 = .60 * 25 e .26 » .22 s .14 . - 14 » .18 .
e 110.0 ¢ «1.32 = -.70 o -.01 o .39 -.24 06 e .04 .04 o
* 115.0 . 61 - ~.57 o -.05 = .25 . .03 . 13 . .04 ~.22
* 120.0 s «1.42 o .B7 * -.5%4 . .41 - A7 . -.23 e 13 . .00 .
s 125.0 ¢« =1.54 o .66 * .14 e ~.84 » .24 » -.05 -.01 . -.090 e
* 130.0 . -.13 o -.64 o .21 e .01 . .18 - 18 . -.00 . -.15 =
e 135.0 e =1.30 o .36 * .26 . < AR ] .02 e -.14 -.1Q . 18 .
* 140.0 ¢ 1.22 e .50 « .36 » 219 .30 . 25 . .07 e 29 o
* 145.0 . ~.98 17 . -.55 o .25 e L3 . - 16 = -.25 » .05 »
¢ 150.0 ¢ 1.39 .07 . .07 e A2 e =31 e 14 ¢ ~-.26 o =~.01 =
e 15%.0 . 1.30 » -.42 = -.%6 -. 47 » .25 o .05 e .24 e 13 .
* 160.0 . AT -.38 - -.02 3% . .32 .24 . -.23 o 02 o
e 165.0 o 1.38 o ~.43 - -.46 . 27 . .29 o .00 e .09 o 03 o
e 170.0 L] -.50 .52 = -.43 o .41 » ~-.09 .27 . -.23 » .32 e
* 178.0 . 1.17 o -.38 .19 . 02 o 27 e 15 . 07 . -.08 o
e 180.0 . -.63 o .27 » 53 » 45 o A I A ] -.00 o -.08 .13 e
LT PR L U] LTl Ly R e TP P T TR T L L Ll P it e LR T S rm e —n - ctrvmc——- -
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00000000000 00E0RONIIUSISIQLITP*TOTS

PATTERN DEGRADATION

IN (DB)

24998009 ¢% 000t 0esvastttees ®

FREQUENCY 13.35%0 GHZ DRILL TYOWER HEIGHT 73.40.0 METERS

oo - -———- . e e e e T e e e f P e e s T T e e e r e r et e ———— »

. DISTANCE FROM BUOY TO DRILLIMNG PLATTIORM .

L Rkttt el Ao d - - Pmmm - - - - L Badhadiasnd b e v - - — D mm . - - € == .

e 0.10 KM « 0.430 XM * 0.70 KM ¢ 1.00 KM » 2 .00 KM ¢« 4.00 KM ¢« R.00 KM + 12.0 KM »
[ Y o= ——- - - - —— - e - P - ———— - P e = ——— - e e P - ————— 3
¢ ANGLE ¢ 0.05 NM ¢ 0.22 NM ¢ 0.38 NM « 0.54 NM e 1 .08 NV + 2.16 NM o 4.37 NM ¢« §.48 NM
[ - [ EL I TR L] anm—————- Pmmm - L ddddt e L e el Rt R R P m e P b .
L .0 e =26.71 ¢ =14.43 ¢ -12.74 o 14 e -1, 90 ¢+ =-2.36 ¢ -6.48 3.56
[ 5.0 . .64 o “-.22 o .33 . ~.20 = .50 - -.74 ¢ -3.60 » 4.35 o
¢ 10.0 . -.52 o 20 o .05 e 03 e .45 e ~.75 e =~3.42 a.36 o
« 1%5.0 L] 37 = -7 « .19 e .25 o -.%9 <+ -3.38B 1.36 + -3.58 .
e« 20.0 L] -.54 .27 = L. =.24 .36+ -.59 e« -3.38 1.45 »
e 25.0 * -.18 .36 o -, 07 o 02 . .02 + <-1.R8 » -=.67 ¢ -3.60 o
*« 30.0 . 10 e .34 . -.27 . 36« .03 ¢ -2.13 . -.63 1.37 o
« 35.0 . .28 e .18 o -.44 =.05 =« 07 ¢ -2.04 . -.77 - 1.45 o
* 40.0 . .46 o ~.45 o .47 » S R .53 » -.76 ¢ =3.62 1.31
e 4%.0 . -, 07 o -.30 = A1 e =.32 o -. 0% . -0 ¢ -3.35 + -3.64
* 50.0 L] .90 o -.14 » .27 . -1 . -, 21 . .37 . -.73 e« =3.54 e
e $§5.0 L] .87 o .47 e .02 o .45 - .06 ¢ .54 . -.74 ¢ =3.65 =
* 60.0 . .84 o 52 e .41 e =.09 12 . .48 . -.B1 . -.80
¢ 65.0 . 1.01 o ~.19 » -.20 o 12 e -.35 o .47 . ~-.58 e -.71 e
e 70.0 . .88 o .31 . -.39 .43 o« .05 e 33 . -.60 o -.61
¢ 7%.0 . .48 » .56 = .37 e 19 . 16« -.17 o .30 ¢+ =-1.86 =
¢ 80.0 . 1.14 o .55 o -.13 o .35 . .40 o -.16 » .45 o -.78
e 8%.0 e =1.33 o -.54 o -,22 » W36 . -.28 » 13 = -.20 * -.02 »
s 90.0 . =-.49 o .31 . -.03 o 36 » -.19 -.15 .14 . -.03 o
e 9%.0 s =1.11 o .23+ =-.50 » =.45 ~,22 » .05 e .01 e -.07 »
¢ 100.0 L] -, 31 o ~.62 .42 e .34 . 17 . .35 e -.09 = .27 .
* 105.0 . .66 « .14 » -.21 = -.06 -.01 . .55 . -.57 s =1.B7 =
* 110.0 * -.27 » .57 o 07 e, =.3G o .45 » ,09 = .55 o -.53
¢ 115.0 * 99 o . . -.31 - 42 -.27 » .60 & <“2.14 o -.62 »
* 120.0 L] .82 .10 » 62 » 57 » .01 . .21 . -.53 « -3.68
s 12%5.0 e =1.53 e L3 . -.17 . .56 -.06 .62 e -.89 e -.52 =
* 130.0 . -,80 o -.44 o -.36 -.60 o 73 e -.52 + -3.69 e+ =-3.41
* 135.0 [} 1.18 o -.66 -.56 = <15 » .10 . -.64 e« -3.719 e =3.35 o
* 140.0 s =1.63 37 e -.67 o .58 » -, 46 ¢ =2.27 » -.B3 * =3.348
* 14%.0 e =1.44 » -.66 .67 o ~.59 » -.43 * =1.B9 e« -=3.5% ¢ =367
s 1%0.0 ¢ =1.69 = .27 -,20 o -.20 o .08 ¢« -1.94 -.82 ¢ 1.24 «
* 185.0 . ~-.55 -.12 - 72 e =.06 -, 46 ¢ =1.95 = ~.74 ¢ =3.27
* 160.C . 03 o -.68 ¢ =73 o -.62 14« -.69 ¢ =3.25 1.28 »
¢ 16%.0 e =9.56 o .47 » .22 » -.56 .29 ¢+ -3.27 + -3.26 ¢ 1.52 =
* 170.0 L] .79 o .65 ~.29 =.44 .07 » -.48 + -3.64 = 4.33
e 178.0 . 1.42 o L84 o -,30 = -.61 o .33 ¢ =3.13 s -3.67 1.43 o
¢ 180.0 . -.63 o -.49 o .43 - 01 . -.66 * -3.84 ¢ -3.43 4.41 o
[} L ] ] EL T Y ) - . el T2 L P T PR LD Lttt G- - —— treccaa= -0
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Appendix F. SESEF Frequency Assignments

1. Long Beach Naval Shipyard, Code 191.4F Memo
DRF: ocm(35-191.4), 30 Aug 79

2. Private Communication, G. Mershimer, SESEF/CSER
Code 191.44, 29 Dec 1981.




1. The following radio frequencies are assigned for Shipboard Electronic
Systems Testing and Certification, Antenna Radiation Patterns, EMIS, and
the Coordination of Sea Trials.

Antenna Radiation Patterns ARP
Primary Listing (HF)

CRKT Frequency Power Output
Desig (kHz) Emission (W)
HF 1 452 Note 2 500
3 2576 1 500
7 3268 1 500
11 4040 3 500
16 5335 1 500
20 6970 1 500
1 21 7500 1 500
26 8190 1 500
28 9380 1 500
29 12045 1 500
31 13380 1 500
32 15525 1 500
33 17540 1 500
34 18990 1 500
35 20675 1 500
: 36 23000 1 500
' 37 25225 1 500
i 38 26775 1 500




- — &

2. Alternate ARP/Primary EMIS (HF)
CKT Frequency Power Output
Desig (kHz) Emission (W)
HF 2 TBA Note 5
5 2844 1 500
7 3191 4 500
8 3357 3 1000
17 5785 4 1000
22 7645 1 500
24 7965 1 500
' 27 9095 1 500
30 12145 1 500 :
Note:
#l1. Emission is: 0.1.A1, 1.24F1, 2.8A3J, 3A7J, GA3B, GA9B y?
#2. Emission is: 0.1Aal ‘J
#3. Emission is: 0.1Al1, 1.24fr1, 2.8A3J, 3A7J, 6A3B, 6A9B
#4. Emission is: G.1Al, 1.24frl, 2.8A3J, 3A7J
#5. Frequency will be assigned at a later date.
3. HF voice coordinating

CKT Frequency Power Qutput
Desig (kHz) Emission (W)

HF 4 2656.4 (2655) .8A3J3 KW
10 4011.4 (4010) .8A30 kW
13 4514.4 (4513) .8A3J kW
15 4976.4 (4975) .8A3J kW
19 6836.4 (6835) .BA3J kW
23 7963.4 (7962) .8A3J kW

4. Voice primary hf for SESEF will be:

7963 .4 (7962) 2.8A33

5. Voice coord freq for NTDS will be (when operating dockside/sea trial
with special unit)
4976 .4 (4975) kHz
3358.4 (3357)
5786.4 (5785)




6. There will be no communication systems testing on any other
frequency or emission not authorized. 1In addition, 6A3(AM)modulation
testing of any HF transmitters is no longer authorized per OPNAVINST.
2400.23.

7. VHF Freq Assignments

CKT Frequency Power Output
Note Desig (MHz) Emission (W)
1 V1 36.9 6A3/36F3 50
2 2 47.7 6A3/36F3 50
1 3 53.9 6A3/36F3 40
1 4 72.92 6A3/36F3 40
1 5 133.74 A3 30
2 3] 138.78 6A3 30
2.3 7 140.80 6A3 30

Note:

1. ARP primary test fregq

2. ARP alternate test freg

3. Code 190 walki-talki test freq

8. UHF Frequencies

CKT Frequency Power Output
Note Desig (MHZ) Emission (W)
2 Ul 250.9 6A3 18¢
5 2 251.4 6A3 200
4 3 273.0 6A3/37.5A9/45F9/0 .3F1 200
3 4 277.1 6A3/37 .5A9/45F9/0.3F1 200
7 5 277.9 6A3/37 .5A9/45F9/0.3F1 200
4 6 283.4 6A3/37.5A9/45F9/0.3F1 200
2 7 300.5 6A3 180
7 8 312.7 6A3/37.5A9/45F9/0.3F1 200
3 9 313.8 6A3/37.5A9/45F9/0.3F1 200
5 10 321.8 6A3 200
4 11 336.2 6A3/37.5A9/45F9/0.3F1 200 ]
1 12 340.4 6A3/37.5A9/45F9/0.3F1 200
) 13 36l1.8 6A3 200
6 14 385.0 6A3/37.5A9/45F9/0.3F1 200
4 15 387.4 6A3/37.5A9/45F9/0.3F1 200 I
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UHF Secondary SESEF Comm
SATCOM Test

Code 967 Test

ARP Freq Primary (Test)
EW DF URD-4

UHF Primary Comm

Special Test

Alternate ARP Test

O O VbW

9. Any of the above frequencies which have been identified for "ARP"
test may be used for systems test, ie, dockside or POT&I either in
San Diego or Long Beach Area.




10.

Other test frequencies for noncommunications frequencies include:

200 225
400-450
850-950
1000-1100
1250-1400
2900-3100
3400-3600
5450-5825
8500-8600
11500~12500

MHz
MHz
MHz
MHz
MHz
MHz
MHz
MHz
MHz
MHz




INITIAL DISTRIBUTION

NAVAL SEA SYSTEMS COMMAND
SEA 0141
SEA 06C21
SEA 06F
SEA61X3
SEA 61X32

NAVAL ELECTRONIC SYSTEMS COMMAND
NELEX 614

LONG BEACH NAVAL SHIPYARD
Code 191.44 (Mr Malakoff)

NAVAL POSTGRADUATE SCHOOL
R ADLER

DEFENSE TECHNICAL INFORMATION CENTER
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