- Report No. FAA-CT-81-10
. Jeuwe /o,ﬁ'z-j‘; Y7

 REMOTE SYSTEM MONITOR TYPE FA-9852/1
wntl,

2T
<)
i) 0

|

i
'
|

Harry L. Brown

DATA REPORT

APRIL 1981

Prepared for

U. S. DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION
TECNICAL CENTER

Atlantic City Airport, New lersey 08405




Technical Report Documentation Page

1. Report No. 2. Government Accession No. 3. Recipient’s Catalog No.
FAA-CT-81-10

4. Title and Subtitle 5. Report Date

REMOTE SYSTEM MONITOR TYPE FA-9852/1 April 1981

6. Performing Organization Code

8. Performing Organization Report No.

7. Author's) )

Harry L. Brown FAA-CT-81-10
9. Performing Organization Name and Address 10. Work Unit No. (TRAIS)
Federal Aviation Administration

Technical Center 11. Contract or Grant No.
Atlantic City Airport, New Jersey 08405 219-151-200

13. Type of Report and Period Covered

12. Sponsaring Agency Name and Address

U.S. Department of Transportation Data Report
Federal Aviation Administration June 2 to July 21, 1980
Technical Center 14. Sponsoring Agency Code

Atlantic City Airport, New Jersey 08405

15. Supplementary Notes

16. Abstroct

Data were collected on the performance of the Remote System Monitor (RSM), type
FA-9852/1, at the Federal Aviation Administration (FAA) Technical Center. The RSM
supports the Radar Beacon Performance Monitor (RBPM) program.

The performance was monitored in a real world environment as a subtask of
9550-AAF-501-78-002.

The parameters observed were azimuth, range, mode 3A code, altitude, and replies
per scan. This data report contains the results of these tests.

17, Key Words 18. Distribution Statement

Remote System Monitor

Radar Beacon Performance Monitor
ATCRBS

Transponder

19. Security Classif. (of thia report) 20, Security Classif, (of this page) 2). No. of Pages | 22, Price

Unclassified Unclassified 15
Form DOT F 1700.7 (8-72) Reproduction of completed page authorized




TABLE OF CONTENTS

INTRODUCTION

Purpose
Background

DISCUSSION
Installation
Testing
Discrepancies Noted

APPENDICES

A Sample Report Printouts
B Sample Target Reply Printouts

[T

-

-

Page



Figure

LIST OF ILLUSTRATIONS

RSM Installation Location
Operational Configuration
Power Reading Configuration
Distribution of Target Reports

Distribution of Replies per Target Report

Page




INTRODUCTION

PURPOSE.

The purpose of this test was to observe
the operational characteristics of the
Remote System Monitor (RSM), type
FA-9852/1, in a real world environment
over a period of 30 days.

BACKGROUND.

Under 9550-AAF-501-78-002 the Federal
Aviation Administration (FAA) Technical
Center is providing technical and
analytical support to the Airway
Facilities Service (AAF) in the Remote
Maintenance Monitoring System (RMMS)
program. Task No. 8 provides support to
the Radar Beacon Performance Monitor
(RBPM) program. One subtask is to
monitor the performance of the RSM in a
real environment.

The RSM is comprised of dual
transponders with automatic switchover
capability and antenna system FA-9853,
During normal operation, the RSM is
installed in a fixed remote position and
operates in conjunction with an air
traffic control beacon interrogator
(ATCBI). The RSM provides the ATCBI
with a reference target, which is
displayed on controller displays such as
the AN/TPX-42, Automated Radar Terminal
Systems (ARTS) II, ARTS III, and Bright
Radar Indicator Tower Equipment (BRITE).
Precise azimuth and range is provided
to enable an accurate and comprehensive
system check,

The RSM was installed in a laboratory in
building 301 at the FAA Technical
Center on June 2, 1980, for a 30 day
test period,

DISCUSSION

INSTALLATION.

The RSM was installed in room 300, a
laboratory in building 301, and
connected to its antenna via an existing
RG-214 coaxial cable, This cable was
approximately 100 feet long. The
antenna was mounted on a 10-foot section
of 4-inch pipe, which was affixed to a
platform on the roof of building 301.
The 45° horn antenna was oriented so it
could "see" the Airport Surveillance
Radar (ASR)-4 and ASR-5 Beacon radar
sites, and not "see" the ASR-7. This
was done because of the very close
proximity of the ASR-7 (see figure 1).
The internal attenuator in the RSM was
set to 30 decibels (dB) to further
reduce the effects of the ASR-7,

The RSM produces a radiofrequency (RF)
pulse train in reply to interrogations
from an ATCBI. This reply produces a
target on a radar display, similar to
all the aircraft on that display. For
this reason, an assigned code and
altitude were obtained from air traffic
control (ATC) personnel,. The RSM was
assigned a mode 3A code of 1275 and a
mode C altitude of 100 feet. A delay of
360 microseconds was set into the RSM.
This placed the RSM target return on the
radar display at a range of approxi-
mately 30 miles from the radar, at an
altitude of 100 feet, with an azimuth of
approximately 108°.

TESTING.

Prior to placing the RSM in operation,
sample commissioning data were taken for
use in preparing a Sample Performance
Acceptance Record. This was



accomplished using an 8925/ATC
Transponder Test Set in the Technical
Center Avionics Shop. After completion
of the sample data measurements, the RSM
was reinstalled in the laboratory in an
operational configuration (see figure 2)
to operate 24 hours a day for 30 days.
(Note that figure 2 is the operational
configuration, and figure 3 is the power
reading configuration.)

During this test period, the performance
of the RSM was observed in a real radar
environment with on-line RSM channels
being alternated on a daily basis. This
was accomplished through the use of the
commissioned ASR-4 radar/beacon site and
the Terminal Automation Test Facility
(TATF) in building 250. The beacon at
the ASR-4 sgite is an ATCBI-3, and the
TATF is an ARTS III1 test facility.
Using the ARTS III operational program,
version AO-15, RSM data were collected
and recorded, Particular information
about the replies from the RSM, such as
number of returns per scan, reply beacon
cede, range, azimuth, and altitude were
recorded to be reduced at a later time
using the 'Data Reduction and Analysis
for Maintenance (DRAM) Program.'" Sample
printouts of target reports (declared
targets) are shown in appendix A, and
sample printouts of target reply data
(individual replies) are shown in
appendix B. These data were analyzed to
determine the operational character-
istics of the RSM, Figures 4A and 4B
show a distribution of 100 target
reports from the RSM channel A and
channel B, using the same beacon
interrogator channel. The mean azimuth
was 108.34° for channel A and 108,28°
for channel B, The range for both
channels for the 100 target reports
remained a constant 30.13 miles. It was
found that the only change in range
occurred when ¢the beacon
interrogator channels were switched.
With the ATCBI-3 system 1 the reported
range was 30.13 miles, but with system 2
the reported range was 30.06 miles, a

difference of one range cell or one-
sixteenth of a mile., Figures 5A and 5B
are plots of the distribution of the
number of replies per target report
for the same sample of 100 reports,

During the test period, the RSM output
power and transmitter supply voltage
were measured on the dates shown in
table 1. This was accomplished using
the configuration shown in figure 3 for
power measurements.

During the power checks on June 17 it
was mnoted that the power output of
channel B had dropped to less than one
watt. Channel B was then powered down.
On June 20 it was determined that the 6
dB attenuator in the output of channel B
had failed. Since a spare attenuator
was not available, channel A's
attenuator was placed into channel B.
Channel B then stayed continuously on-
line until June 25, when a new attenu-
ator was received and installed 1in
channel A, which was then put back in
service. Because of the outage due to
the attenuator failure, the test period
was extended to July 21. On July 21,
1980, the RSM was removed from service.
Postservice data were again taken in
the Avionics Shop. This marked the
termination of the evaluation at the FAA
Technical Center.

DISCREPANCIES NOTED.

1. During initial testing on June 2,
the mode C code switch (A-4) was found
to be bad. A jumper was added on the
printed circuit board to temporarily
bypass the problem.

2. Upon initiation of power readings
(see table 1) a discrepancy of the
voltage versus power ratio between
channel A and channel B was noted.
After the channel B attenuator was
replaced, there was closer agreement of
the voltage readings between the two
channels.

AT



3. On June 17, the 6 dB attenuator waveform irregularities were noted

in the output of channel B failed. on channel A. These were called to

the attention of the contractor and
4., On July 21, during postservice the Washington Program Manager and
testing in the Avionics Shop, some are to be corrected by the contractor.

TABLE 1. OUTPUT POWER READINGS

Variable Variable
Supply A¥ Power A Supply B* Power B
Date (Volts) (Watts) (Volts) (Watts)
June 13 37 35 45 35
16 37 35 45 . 35
17 37 35 45 failed
18 37 35 out of service (see text)
19 37 35 out of service (see text)
20 out of service (see text) 40.5 35
23 out of service (see text) 40.5 35
24 out of service (see text) 40.5 35
25 37 35 40.5 35
26 37 35 40.5 35
27 37 35 40.5 35
30 37 34.5 40.5 35
July 1 37 34.5 40.5 35
2 37 34.5 40.5 35
3 37 34.5 40.5 35
8 37 34.5 40.5 35
15 37 34.5 40.5 35
21 37 34.5 40,5 35

* Readings obtained from front panel meter.
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APPENDIX A

SAMPLE REPORT PRINTOUTS



0000/12.125 11R 108.%
0000/36.039 1JR 108.2
0000/19,960 1VR 108.3
0000/723.882 1IR 108.3
0000/727.8084 1TR 10843
0000/31.726 1R 108.5
0000/35.688 1R 108.3
0020/39.57)  11R 138.3
0000743.892 11R 1)8.4
0000/87.418 1TR 108.94
0000751.335 11R 108.3
0000/55.,250 1TR 108.4
0002759.171 11R 1)8.4
0931/034093 1¥R 1)86.4
0901707.015 17R 1)8.2
0001/10.937 1TR 138.5
0001718,859 1TR 108.3
0001/18.773 1JR 108.4
0001/22.703 1R 108.4
00217264625 1TR 1)8.3
00)1/730.546 3TR 178.4 50.13 1275-3 )01-3
00031/34.468 1IR 108.4 40.13 1275-3 0031-3

S 20.13 )275-3 001-3
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
00032/38,390 1TR 108.5 S 20.13 1275-3 001-3
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S

_ 30.13 1275-3 003-3
3C0.13 1275-3 001-3
30033 1275-3 001-3
20.13 1275-3 001-3
30.13 3275-3 001-3
30.13 1275-3 001-3
30.13 1275-3 J01-3
33.13 1275-3 )01-3
30.13 1275-3 001-3
20.13 1275-3 001-3
30.13 1275-3 001-3
3).13 1275-3 )01-3
3,13 1275~-3 301-3
30.13 1275-3 001-3
30.13 1275-3 301-3
20.13 1275-3 001-3
30.13 1275-3 0031-3
30.13 1275-3 001-3
33.13 1275-3 301-3

0001/82,312 13IR 108.% 30.13 1275-3 001-3
0001/86,226 11R 108,3 30433 1275-3 001-3
02321/50.148 1TR 1)8.3 30.13 1275~-3 001-3
0001/54,062 17R 108.8 30.13 1275-3 001-3
0003/57,984 1¥R 108.,5 30.13 1275-3 001-3
0002/01.906 1TR 108,2 30.13 1275-3 001-3
0202/05.82) 1TR 1)8.3 3).13 1275-3 001-3
0002709.782 11IR 108,.3 30.13 1275-3 001-3
00)2713.668 1TR 31)8.4 3).13 1275-3 201-3 .
00%27/17.593 1IR 1)8.3 37,13 1275-3 001-3
00)2723.507 1TR 1)8.3 32,13 1275-3 )01-3
0032725837 1TR 138.4 30.13 1275-3 J01-3
0002729.3512 17R 108.3 30,13 1275-3 001-3

T O002733.27% 1IR 108.4 30.13 1275-3 001-3
0922/37.195 1TR 108.5 33,13 1275-3 301-3

TTTTO0Ye/EIL 11T 1ITR 1)8.3 30.13 1275-3 J01-3
0322785039 1TR 1)8.3 32,13 1275-3 D01-3

T 00J2/788.96) 1TR 108.2 30,13 1275-3 501-3
0022/52.875 1TR 1)8.3 30,13 1275-3 J01-3
0332756.796 1TR 138.2 30.13 1275-3 301-3
0003/700.718 11IR 108.4 30.13 1275-3 001-3

0003/04.680 3R 108.3 S 20.33 1275-3 001-3
00235/708.553 1TR 1)8.3 30,13 1275-3 301-3
0993712.476 1R 108.4% 30,13 1275-3 301-3

3
s
S

 D023/164398 1TR 108.5 S 30,13 1275-3 J01-3
3
s

0033720.32) 1TIR 1)8.2 30.13 1275-3 001-3
_00)3/728.2%2 1TR 108.4 S 33.13 1275-3 )01-3

0003728.173 1TR 108.3 §

0003/32,085 11R 108.2 S

0003/36,025 11R 108.3 S

0073739937 17R 1085 S

- DOD3/63.859 11R 138.3 S 32,13 1275-3 301-3
0003/47,781 11R 108.4 S 20.13 1275-3 001-3
0003/51.,703 17R 3108.3 S 20.13 1275-3 001~3
S
S
S
S
S

30.13 1275-3 001-3
30.13 2275-3 001-3
30.13 1275-3 001-3
30,13 1275-3 D01-3

V003/55,617 11IR 108.3 30,13 1275-3 001-3
759.53 1TR 1)8.2 30,13 1275-3 001-3
0004/03,860 3V¥R 108,2 20.13 1275-3 (001-3

T 00)3/07.3582 1R 108.3 33.13 1275-3 001-3
0004/11.296 3IR 108.84 30.13 1275-3 001-3
T 81=10-A=1

FIGURE A-l. SAMPLE TARGET REPORT PRINTOUT RSM CHANNEL A



1TR 1C¢.C

0C17,C3.621 S 3C.?3 1275-3 (C1-2
IM17/07.883 LTR 1)%% S 33,13 1275-3 ))1-3
0€17/31.765 1TR 31C€.1 S 3C.33 3275-3 ((3-1
0€17/35,687 1TR 1Cte? S 3C.13 1275-3 ((1-3
J)17/15.63% 1TR 1)%.3 S  3).1% 1275-% 3)g-1
3317/23.531  1TR 13".3 § 33,13 1275-3 ))¥1-3
IN7/27.85% ¥ L]

0C17,33.375 1TR 1Cfel S 30,13 1275-3 ¢(1-3

CC17,25.266

1TR 1C¢.1 S

—_3317/93.132

1)t 7/36.210

CC17/47.054

—_3317275).

0C17/54.506
nc12,5e. 028

1TR 132,33 §
*

1TR 1Cé.2 S

] [}

1TR 1CE.2 S
1

INLPR/D2.75D

o dRrDS. 67

0JLrrs1D.567

i LV L

0C1P/3P. 437

I)1R/722.3517

CC1P/2¢.286

1TR 13%.3 S
2

1TR 1)2.3 §

1R 1Cf.2 S
2

1TR 2(fel S

....gC1rs3Cc. 232 3IR

I0.37 32353 (Cinl
3).13 1275-3 ))1-3

3C.13 3275-3 ((1-1
3C.13 2275-3 ((1-2
3).!! 1275-3 ))1-3
3).13 1275-3 ))1-3
30.13 1275-3 (C2-3

3C.23 1275-3 (C1-3

INLP/38.280 TR 1)%,4 S 3).13 1275-3 3)1-3
0C1P/3R2.070 3 -
0C1P/43.652 1TR 1CEe3 S 30,12 1275-3 CC1-3
J)IP/85.504 §TR 192,3 S 3).1% 1275-2 331-%
NC1P/86G.P43 TR 1CEe? S 3C.33 1275-3 (C3-1
CC1P/524765 3TR 1C€e2 S  3C.33 1275-3 ((}-7
TT931P/57.695 QTR 137.3 S 3).13 1275-3 3)1-3
CC15/C1.,617 17R 106.2 S 30.33 327%5-2 €C1-31
TCC167C5.536  1TR 1Cfe3 S 3C.13 1275-7 CC3-3
3)16/3Ge 468 1TR 13%.3 §  3),13% [275-3 3)1-%
0C18,13.360 17R 1C€<8 S 3C.%3 127%5-3 (C1-3
0016717.322 17R 1063 S  3C.13 3275-2 C(}1-1
T9316/721.42308 1TR 19%.% S 3).13 1275-3 ))1-38
€C16/,25.156 1TR 1(6.8 S 30.13 327%5-7 (CC}-2
TAC16/26.07F 1TR 1CF.1 S 3013 1275-3 CC1-2

_J19/3%40)7 1TR 1)%.1 S 33,13 1275-3 ))1-3%

TII/36.526 ITR 1J0%.80 S 3).13 1275-3 ))1-3
931678)¢B51 1TR 1)%1 S 33,13 1275-3 3)1-%
CALO/NELTAT T (TR 19%.3 S 33,13 1275-3 ))1-3%
CC1S/48.703 21TR 1CFell S 3Co.33 31275-2 CC1-13
FC16/52,625 171K 1C€e2 S 3C.13 1275-3 €C1-3
0J19/5%5.550  ATR 1)Re2 S  3).13 1275-3 3))-%
I1237)de 468 1TR 13%e8 S 3),13 1275-3 ))-%

0C2€/CHa360  1TR 1C8e3 S

932)/)P. 3127 ITR 13%.,2 § 3).13 1275-9 ))1-3
03217124238 1TR 334, - -
032)716¢156 1TR 1788 S 3),13 1275-3 3)1-3
03237234078 LTR 1392 S 3),13 1278-1 3))-13
9923720.030 LTR 1094 S 30,15 1275-3 3)4-3
3323/27+621  LTR 13042 § 3 - -
TOC2C/II.FI5T 1TR 1CE.2 S 3C.13 3275-3 (C1-3
CC2C/39.765 $TR 108¢2 S 3C.33 1275-3 C(1-
TUOYII/IGLERT ATR 190<3 5 3).13 1275-3 331-9
0223/434629 1TR 1372 S 33,13 1275-3 )13
— /07,531 17R 10€.8 S 3C.1Y 1278-3 (C3-3
€C2C/52.460 3TR 1C€e2 S 30433 12785-3 ((1-1
T UCZC/TB.IFZ  ITR 10€.8 S 3Ce1Y 1275-3 (C1-13
9023/59¢312 1TR 1391 S 33,13 1275-9 ))1-Y

FIGURE A-2.

8lelOeA=2

SAMPLE TARGET REPORT PRINTOUT RSM CHANNEL B



APPENDIX B

SAMPLE TARGET REPLY PRINTOUTS




0000/12.125 1IR 108.8 S 30.13 1275-3 Q01-~3
002)716.039 135N REPLY-CO03E 20 3136e2.1215 30.13
12CN REPLY-COLE 20 106.3 1275 30.13
L 19%CN REPLY-SLY 10 _106.6 -~ DO1 30013
1RCN REPLY-TO0CE 2V 106.9 1275 30.13
123N REPLY=2025 20 107.1 1275 30,13
192N REPLY-BL T 10 107.3 001 30.13
) 142N REPLY=20CE 20 107.6 1275 30.13
B 1PN REPLY-COXE 20 107.8 1275 30.13
135N REPLY-OLTY 10 108.0 pOR 30,13
1°CN REPLY-COCt 20 10B.3 1275 30.13
192N REPLY~-202S 20 108.5 1275 3n.13
1°CN REPLY-AL] 10 108.7 001 30,13
- 145N REPLY~C02Z 20 139.3° 1275 30.13
) 1RCN REPLY-COLE 20 1U9.2° 1275 30.13
195N REPLY-SLT 10 109.5" 0o1 30.13
1PN REPLY-COCE 2U 109.7 1275 30.13
‘ - 142N REPLY-702E 20 110.D' 1275 30,13
1ECN REPLY-OL 1IN 110.2 no1 30.13
__1TR 1082 S 33,13 1275-3 )01-3
000D719.969 19CN REPLY=203C 20 106.2— 1275 30.1%
18CN REPLY-COCE 20 1063 1275 30,13
122N REPLY-ALY 10 106.5 001 30.13
1PN REPLY-C0LE 2uU 1067 1275 30,13
43N REPLY=C0CE 20 107.) 1275 3N.13
R 19N REPLY-ML ] 10 107.2 13 30.13
T 122N REZPLY-2022 20 107.5 1275 30.13
1PN RFPLY-COCE 2u  107.7 1275 30,13
- 127N REPLY-ALY 10 107.9 301 30.13
e _1PCN REPLY-COTE 20 108.2 1275 _ 30,13
13°N REPLY-"0ZE 20 108.5 1275 3N.13
- 1BCN REPLY-BL] 10 108.6 001 30.13
123N REPLY=20CE 20 108.9 1275 3N, 13
18CN REPLY~CJ0TE 20 309.2 1275 30.13
12N REPLY-aLT 10 109.% J01 30.13
1RCN REPLY-COLE 20  1U9.6 1275 30,13
T T T T {a AN T REPLY=200E T 20 T 109.9 1275 30.13
1PN REPLY-ALT 10 110.) 001 30.13
T T T Y ATN OREPLY=-T0TT 20 110.€ 1275 30,13
IIR 108,3 S 20.13 1275-3 Q01-3
TTTO00I7 27,085 195N REPLY-0LY 10 113.7 00000 10.94
0033/23.882 141N REPLY-TO0JE 20 10b.3 1275 30,13
T T IR ON REPEYSALT T Y0 T TI06 .G 001 30.13
145N REPLY-202E 20 136.7 1275 30,13
TTTTTTTT T T e EN REPLY=-C0CE 2uU7 107.0 1275 30.13
125N REPLY-SLY 10 107.2 D01 30.13
1PN REPLY-T0CE 20 107.% 1275 30.13
C12CN_REPLY-Z03E 20 13747 1275 3n.13
< T IBEN REPLY-8LT 10 107.9 001 30.13
. __A4CN REPLY-ZO0TE 20 108.2 1275 3n.13
T 192N REPLY-C0CE 20 108.& 1275 30,13
122N REPLY-SLY 10 108.6 got 30.13
® ' 12CN REPLY-C0CE 20 108.9 1275 30.13
192N REPLY-203E 20 1D39.1 1215 30,13
1PCN REPLY-2L) 10 109.3 001 30.13
o 123N REPLY=C02E 20 109.6 1275 3013
18N REPLY=-COCE 22U  109.8 127% 30.13,
122N REPLY-ALY 10 110.0 201 30413
TTTTUTTTTTTTTTTTTTT TN REPLY ~00LE 20 110.3 1275 30.1%
1TR 108.3 & 3).13 1275-3 )01-3 7 .
0000/727,804 185N REPLY-C0CE  2U 10640 1275 30.13
193N REPLY=ALTY 10 !Uﬁu, Dg_‘ 30413
T LI LT 5
FIGURE B~1. SAMPLE TARGET REPORT PRINTOUT RSM CHANNEL A



mailto:1@-:N-MEPlY=-ill-To---l01.9

T IFCNREPLYSCODE T 2T ICE.T 1275 .13

13CN RIPLY-CIIZ 2 1)7.1 1275 3).11
o 1RCN REPLY-ALT 1r 1C7.2 €ci 6.1,
130V RIPLY~-CIDZ 23 127.5 1275 33,11
1BCN REPLY-COBE 2C 1C7.f 1275 .12
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