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This report documents the Operational Test and Evaluation (OT&E) Operational 
testing performed on the Type II, Fixed Ground Antenna Radome (FGAR) First 
Article installed at a terminal radar facility. The Type II FGAR is used at: 
(1) Mode Select Beacon System (Mode S) and Air Traffic Control Beacon 
Interrogator (ATCBI) beacon only sites (BOS), and (2) selected terminal radar 
facilities which experience severe environmental conditions. 

This testing was performed on the Federal Aviation Administration's (FAA) 
Western-Pacific Region's Lihue Terminal Radar Facility (LIH) , Hawaii (HI). 
The testing was limited to electromagnetic performance characteristics 
evaluation and human engineering tests. . 

Electromagnetic performance characteristics data were collected by the 
Honolulu Combined Center/Radar Approach Control (CERAP) [ZEN). The testing 
showed the FGAR did not degrade the antenna electromagnetic patterns. 

The human engineering test showed that the FGAR Zenith Service Hatch Assembly 
mounted equipment can be maintained by FAA environmental technicians. 

The testing determined that the FGAR meets the Operational Suitability and 
Operational Effectiveness requirements of the FAA. 

17. K.yWor•• 

Fixed Ground Antenna Radome (FGAR) Document is on file at the William 
Operational Test and Evaluation (OTOeE) J. Hughes Technical center Library 
Operational Atlantic City International Airport 

NJ 08405 

~. !o.cwro'y CI•••oI. (.1 ,I.......1
19. S.C""'y Clo..oI. 101 ..... , •••,,1 

93UnclassifiedUnclassified 

Far'" DOT F 1700.7 (1_7'2) R."..ductio" of comple,ed page G",h.,; zed 





1 

TABLE OF CONTENTS 

Page 

EXECUTIVE SUMMARY

1. INTRODUCTION 

v 

1.1 Purpose 1 
1.2 Scope 1 

2. REFERENCE DOCUMENTS 1 

2.1 Federal Aviation Administration (FAA) Orders 1 
2.2 FAA Specifications 
2.3 Other FAA Documents 
2.4 FAA Field Test Reports 

3. SYSTEM DESCRIPTION 

1
2
2 

3.1 Mission Review 2 
3.2 Test System Configuration 3 
3.3 Interfaces 3 

4. TEST AND EVALUATION DESCRIPTION 6 

4.1 Test Schedule and Locations 6 
4.2 Participants 6 
4.3 Test and Specialized Equipment 6 

5. TEST AND EVALUATION DESCRIPTION 6 

5.1 EQARS and TRACS Data Reduction (TDR) Program Tests 
5.2 ATCS Evaluation Tests 

7 
9 

5.3 Human Engineering Tests 10 

6. FLIGHT CHECK 10 

7. CONCLUSIONS 11 

8. RECOMMENDATIONS 11 

9. ACRONYMS AND ABBREVIATIONS 12 

APPENDIX A Report - Review of Radome EM Performance for ASR-8 (S-Band) 
and (BI-4) L-Band - AOS-230, Surveillance Systems 
Engineering 

APPENDIX B Location Maps - Lihue Terminal Radar Facility (LIH) 

APPENDIX C Test Participants 

APPENDIX D Data Analysis Programs 

APPENDIX E Honolulu CERAP (ZHN) EQARS and TRACS Data 

APPENDIX F Report - Lihue, HI (LIH) ASR-8 Fixed Ground Antenna Radar 
Evaluation - Hawaii-Pacific SMO 

APPENDIX G ATCS Evaluation Questionnaire - Lihue FCT (LIH) 

APPENDIX H Report - ASR-B Flight Check Report, Lihue, HI 

iii 

2 



LIST OF ILLUSTRATIONS 

Figure Page 

3.3-1 Type II FGAR Interfaces Block Diagram 5 

LIST OF TABLES 

Table Page 

5.1.5.1-1 TRACS TDR Beacon Blip/Scan Ratio B 

5.1.5.1-2 TRACS TDR Mode 3/A Reliability 8 

5.1.5.1-3 TRACS TDR Mode 3/A Validity B 

5.1.5.1-4 TRACS TDR Mode C Reliability 8 

5.1.5.1-5 TRACS TDR Mode C Validity 9 

iv 



EXECUTIVE SUMMARY 

Operational Test and Evaluation (OT&E) Operational testing of the Type II 
Fixed Ground Antenna Radome (FGAR) First Article installed on a Airport 
Surveillance Radar (ASR)/Air Traffic Control Radar Beacon System (ATCRBS), was 
performed at the Lihue, Hawaii (HI) Terminal Radar Facility (LIH). The 
testing was limited to electromagnetic performance characteristics evaluation 
and human engineering. 

Electromagnetic performance characteristics testing was accomplished by 
collecting data at the Honolulu Combined Center/Radar Approach Control (CERAP) 
[ZHN]. The Honolulu CERAP Service Support Center (SSC) [ZHN] Radar Data 
Acquisition Subsystem (RDAS) Engineer analyzed the data using their En Route 
Automated Radar Tracking System (EARTS) Quick Analysis of Radar Sites (EQARS) 
and Transportable Radar Analysis Computer System (TRACS) programs, which were 
run on their EARTS system and a International Business Machines (IBM) 
Corporation compatible personal computer (PC). In addition, a flight check 
was performed to commission the Lihue Terminal Radar Facility (LIH) primary 
(ASR) and secondary (ATCRBS) radars. 

Before and after installation of the FGAR, electromagnetic performance data 
could not be compared because: (1) the Common Digitizer (CD)-1 at the Lihue 
Terminal Radar Facility (LIH) had not been optimized when data were collected 
before the FGAR was installed. The CD-1 had been optimized when data were 
collected after the FGAR was installed. This invalidated any data 
comparisons, and (2) data were not remote to the Honolulu CERAP (ZHN) until 
after the FGAR was installed. The testing showed the electromagnetic 
performance characteristics of the primary (ASR) and secondary (ATCRBS) radars 
were usable for Air Traffic Control (ATC). 

Human engineering was limited to verifying that environmental technicians can 
service the Aircraft Obstruction Lights (AOL) and other Zenith Service Hatch 
Assembly mounted equipment. 

In conclusion, OT&E Operational testing determined that the Type II FGAR used 
with an ASR/ATCRBS installation, meets the Operational Suitability and 
Effectiveness requirements of the Federal Aviation Administration (FAA). The 
Type II FGAR installed at the Lihue Terminal Radar Facility (LIH) is ready to 
be integrated into the National Airspace System (NAS). 
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1. INTRODUCTION. 

1.1 PURPOSE. 

The purpose of this report is to provide the results of the Operational Test 
and Evaluation (OT&E) Operational testing performed on the Type II Fixed 
Ground Antenna Radome (FGAR) First Article installed at the Lihue, Hawaii (HI) 
Terminal Radar Facility (LIH). 

1.2 SCOPE. 

OT&E Operational testing of the Type II FGAR was divided into two phases. The 
first report covered the Type II FGAR installed at the Rockville, Nebraska 
(NE) Beacon Only Site (BOS) [QJM], which had a Mode Select Beacon System (Mode 

S) antenna installed. This report covers OT&E Operational testing of the Type 
II FGAR installed at the Lihue Terminal Radar Facility (LIH) , with an Airport 
Surveillance Radar (ASR) and a Air Traffic Control Radar Beacon System 
(ATCRBS) . 

OT&E Operational testing at the Lihue Terminal Radar Facility (LIH) was 
limited to electromagnetic performance characteristics evaluation and human 
engineering. Electromagnetic testing could only be performed with the FGAR 
installed, because: (1) the Lihue Terminal Radar Facility (LIH) was not 
interfaced with the Honolulu Combined Center/Radar Approach Control (CERAP) 
[ZHN) until after the FGAR was installed, (2) the Common Digitizer (CD)-1 at 
the Lihue Terminal Radar Facility (LIH) had not been optimized when data were 
collected before the FGAR was installed. The CD-1 had been optimized when 
data were collected after the FGAR was installed. This prevented a valid 
comparison of the data. 

a. The Honolulu (CERAP) [ZHN) collected Lihue Terminal Radar Facility 
(LIH) data using their En Route Automated Radar Tracking System (EARTS). The 
Honolulu CERAP (ZHN) Service Support Center (SSC) Radar Data Acquisition 
Subsystem (RDAS) Engineer then analyzed the data, using the EARTS and 
available software analysis programs. 

b. Kauai Airway Facilities (AF) sse personnel evaluated the web 
ladder used to obtain access to the FGAR Zenith Service Hatch. 

The Western-Pacific Region had a flight check performed to commission the 
facility. (The Lihue Terminal Radar Facility [LIH] is a new site which has 
never been commissioned.) The flight check was not part of OT&E Operational 
testing, but the results are included in this report. 

2. REFERENCE DOCUMENTS. 

2.1 FEDERAL AVIATION ADMINISTRATION (FAA) ORDERS. 

Order 6190.10	 Maintenance of NAS En Route Automated Radar Tracking 
System 

Order OA P 8200.1	 United States Standard Flight Inspection Manual 

2.2 FAA SPECIFICATIONS. 

FAA-E-2773b	 Fixed Ground Antenna Radome (Mode S Compatible) 
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2.3 OTHER FAA DOCUMENTS. 

NAS-MD-6B6	 Off-Line Programs 

NAS-MD-690	 Real-Time Quality Control 

NAS-MD-691	 On-Line Certification and Diagnostics 

SPB-TRA-009	 New Radar Analysis Software for the Transportable 
Radar Analysis Computer System 

DOT/FAA/CT-TN93 117	 Test and Evaluation Master Plan (TEMP) for Fixed 
Ground Antenna Radome (FGAR) 

DOT/FAA/cT-TN95/23	 Fixed Ground Antenna Radome (FGAR) Type I/III OT&E 
Integration and OT&E Operational Final Test Report 

DOT/FAA/cT-TN95/53 Operational Test and Evaluation (OT&E) Operational 
Test Plan for Type II Fixed Ground Antenna Radome 
(FGAR) 

DOT/FAA/CT-TN95 I 54	 Operational Test and Evaluation (OT&E) Operational 
Test Procedures for Type II Fixed Ground Antenna 
Radome (FGAR) 

2.4 FAA FIELD TEST REPORTS. 

Manager, AOS-230, "Review of Radome EM Performance for ASR-B (S-Band) and 
(BI-4) L-Band," September 29, 1995 

Manager, Hawaii-Pacific SMO, "Lihue, HI (LIH) ASR-B Fixed Ground Antenna Radar 
Evaluation," December 27, 1996 

Masingdale, James w., Western-Pacific Region "ASR-8 Flight Check Report, 
Lihue, HI," undated 

3. SYSTEM DESCRIPTION. 

3.1 MISSION REVIEW. 

The FAA program to implement the En Route Mode S resulted in a requirement to 
replace the existing radomes at en route radar and BOS facilities. The 
existing radomes were not physically large enough to accommodate the En Route 
Mode S back-to-back phased array antennas. Because of its size and ability to 
provide optimal protection of the enclosed antennas from the outside 
environment, while providing minimal degradation of the electromagnetic 
performance characteristics, Type II FGARs are being installed at several 
ASR/ATCRBS sites which experience extreme environmental conditions. The Lihue 
Terminal Radar Facility (LIH) is the first of these sites. 

Since the FGAR was designed to operate at L-band frequencies, the Electronic 
Space Systems Corporation (ESSCO) conducted additional Developmental Test and 
Evaluation (DT&E) testing at S-band frequencies. This testing showed that the 
Type II FGAR should not have a determental effect on the electromagnetic 
performance of the primary (ASR) radar. In addition, AOS-230, Surveillance 
Systems Engineering, was requested to review the test results (appendix A) . 
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3.2 TEST SYSTEM CONFIGURATION. 

The Type II FGAR provides an optimal environmental enclosure for the Mode S 
back-to-back phased array antennas, ATCRBS 5-foot planar array antenna, or an 
ASR antenna and associated ATCRBS 5-foot planar array antenna. The radome is 
capable of withstanding wind velocities of 150 miles per hour (MPH). They 
have an inside diameter of 35 feet at their widest point, and fit the standard 
beacon only antenna tower (ASR-8 tower). 

The radome is supplied as a complete assembly, which includes: 

a. Radome base ring. 

b. Lightning Protection Subsystem (LPS). 

c. zenith Service and Catwalk Access Hatches. 

d. Aircraft Obstruction Light(s) [AOL]. 

e. Devices to monitor the state of the AOLs and the access hatches 
condition (open/closed). 

3.3 INTERFACES. 

The Type II FGAR interfaces both mechanically and electrically with the 
National Airspace System (NAS). A block diagram of the interfaces is shown in 
figure 3.3-1. 

3.3.1 Mechanical. 

The Type II FGAR base ring interfaces mechanically with the existing antenna 
tower platform. 

3.3.2 Electrical.
 

The Type II FGAR interfaces electrically with the antenna tower/facility:
 

a. Electrical system. 

b. LPS. 

c. Remote Maintenance Monitoring System (RMMS)/Environmental Remote 
Monitoring Subsystem (ERMS). 

3.3.3 Interface Testing. 

There was no OT&E Integration testing performed on the Type II FGAR. The FGAR 
electrical interfaces were thoroughly tested during Type 1/111 FGAR OT&E 
Integration and Operational testing. The Type II FGAR interfaces were, 
however, tested during on-site acceptance testing as following: 

a. Mechanical. 

The mechanical interface between the Type II FGAR base ring and 
the antenna tower was verified. 

b. Electrical. 

1. The interface between the FGAR and the facility electrical 
system was verified. 

3 



2. The interface between the FGAR and the antenna tower LPS was 
tested. 

3. The interface between the FGAR and the RMMS/ERMS could not 
be tested, since the ERMS has not been developed. The FGAR side of the 
interface, however, was tested. 
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4. TEST AND EVALUATION DESCRIPTION. 

4.1 TEST SCHEDULE AND LOCATIONS. 

a. Test Schedule. 

1. Electromagnetic testing was performed during the period 
September 11 to November 27, 1996. 

2. Human engineering testing was performed on May 9, 1996. 

b. Test Locations. 

1. Honolulu CERAP (ZHN) 
2. Lihue Federal Contract Tower (FCT) [LIH] 
3. Lihue Terminal Radar Facility (LIH) [See appendix BJ 

4.2 PARTICIPANTS. 

The test participants included personnel from several different organizations. 
Appendix C contains a list of the test participants. The organizations which 
participated in the testing were: 

a. Honolulu CERAP (ZHN) SSC RDAS Engineer 
b. Lihue FCT (LIH) Air Traffic Control Specialist (ATCS) 
c. Kauai AF SSC Supervisor and Environmental Technicians 
d. Lihue Terminal Radar Facility (LIH) Electronic Technicians 
e. Vitro/ACT-310B Engineer 

4.3 TEST AND SPECIALIZED EQUIPMENT. 

The following Government furnished equipment (GFE) and software were used to 
perform the tests: 

a. Honolulu CERAP (ZHN) EARTS and the EARTS Quick Analysis of Radar 
Sites (EQARS) and Transportable Radar Analysis Computer System (TRACS) 
programs. 

b. Lihue FCT (LIH) Digital Bright Radar Indicator Tower Equipment
 
(DBRITE) displays.
 

c. Lihue Terminal Radar Facility (LIH) ASR-B and Air Traffic Control 
Beacon Interrogator (ATCBI)-4 systems. 

The Honolulu CERAP (ZHN) and Lihue FCT (LIH) were commissioned and certified 
operational facilities. The Lihue Terminal Radar Facility (LIH) was a new 
installation and had not been commissioned at the time of testing. 

5. TEST AND EVALUATION DESCRIPTION. 

The Honolulu CERAP (ZHN) collects data from all of the radar facilities with 
which it interfaces and uses its BARTS to: (I) analyze the data, using the 
EQARS program, and (2) record the data for analysis by the TRACS program. The 
EQARS and TRACS programs output data are used to determine if the radar 
facilities data are usable for Air Traffic Control (ATC). (See appendix D for 
a description of the programs.) 
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The Lihue Terminal Radar Facility (LIH) supplies primary (ASR) and secondary 
(ATCRBS) radar data to the Honolulu CERAP (ZHN) which supported OT&EI 

Operational testing by analyzing the EQARS and TRACS data after the FGAR was 
installed. 

5.1 EOARS AND TRACS DATA REDUCTION (TDR) PROGRAM TESTS. 

5.1.1 Test Objectives. 

The objective was to determine if the FGAR affected the electromagnetic 
performance characteristics of the primary (ASR-8) and secondary (ATCBI-4) 
radars data being received by the Honolulu CERAP (ZHN). 

Before and after installation of the FGAR 
electromagnetic performance testing was not 
possible, because: (1) the CD-1 at the 
Lihue Terminal Radar Facility (LIH) had not 
been optimized when the before installation 
TRACS data were recorded and the after data 
were recorded after the CD-1s were optimized, 
and (2) data were not remoted to the Honolulu 
CERAP (ZHN) until after the FGAR had been 
installed. 

5.1.2 Test Criteria. 

The electromagnetic performance characteristics of the primary (ASR-8) and 
secondary (ATCBI-4) radars data, as measured by the EQARS and TRACS TDR 
programs, were usable for ATC. 

5.1.3 Test Description. 

The Honolulu CERAP (ZHN) ran the EQARS and TRACS TDR programs, using primary 
(ASR-8) and secondary (ATCBI-4) radar data collected from the Lihue Terminal 
Radar Facility (LIH). 

The critical issue is: Is the primary (ASR-8) and secondary (ATCBI-4) radar 
data usable for ATC? 

5.1.4 Data Collection and Analysis Method. 

The Honolulu CERAP (ZHN) collected Lihue Terminal Radar Facility (LIH) primary 
(ASR-8) and secondary (ATCBI-4) radars data. The Honolulu CERAP (ZHN) SSC 

RDAS Engineer then analyzed the EQARS and TRACS TDR programs output data to 
determine if the data were usable for ATC. 

The EQARS Radar Site Summary Option (SUM) was 
used for testing, because the EQARS Radar Site 
Summary and Track Correlation Option (STK) 
caused the EARTS system to scatter, i.e., the 
system fail and the Operational Program to be 
reloaded. 
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5.1. 5 Results and Discussion. 

5.1.5.1 EQARS and TRACS TDR Data Evaluation. 

A portion of the electromagnetic performance characteristic parameters 
measured by the EQARS and TRACS TDR programs are shown in appendix E. It 
should be noted, however, that Order 6190.10 does not contain pass/fail 
criteria for the majority of EQARS and TRACS TDR data parameters. The 
critical TRACS TDR data parameters are shown in tables 5.1.5.1-1 through 
5.1.5.1-5. 

NOTE 

The Blip/Scan Ratio (BLIP/SCAN) 
is equivalent to the Probability 
of Detection (PD). 

TABLE 5.1.5.1-1 TRACS TDR BEACON BLIP/SCAN RATIO 

LIH 
Fail Criteria % 

<90% 99.12 

TABLE 5.1.5.1-2 TRACS TDR MODE 3/A RELIABILITY 

LIH 
Fail Criteria % 

<98% 99.68 

TABLE 5.1.5.1-3 TRACS TDR MODE 3/A VALIDITY 

LIH 
Fail Criteria % 

<95% 99.47 

TABLE 5.1.5.1-4 TRACS TDR MODE C RELIABILITY 

LIH 
Fail Criteria % 

<98% 99.61 
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TABLE 5.1.5.1-5 TRACS TDR MODE C VALIDITY 

LIH 
Fail Criteria % 

<92% 99.09 

5.1.5.2 Honolulu CERAP (ZHN) Evaluation. 

The Honolulu CERAP SSC RDAS Engineer analyzed the EQARS, TR1.CS TDR, and 
commissioning flight check data with the following results (see appendix F) : 

a. Air Traffic (AT) were satisfied with the results of the flight 
inspection, up to an altitude of 20,000 feet, the design limit of the ASR-8 
radar. 

b. All of the EQARS and TRACS TDR radar summaries were within 
tolerance with the exception of: 

1. The EQARS radar reinforced percentage (RR %) was 64.62 
percent (failure criteria is less than 80 percent). This was caused by the 
low number of aircraft per scan causing the beacon permanent echo (BPE) 
[parrot] to skew the reinforcement rate. 

2. The TRACS TDR search blip-scan ratio was 72.65 percent 
(failure criteria is less than 80 percent). This was caused by the number of 
small aircraft and helicopters to skew the search blip-scan ratio lower. 

5.2 ATCS EVALUATION TESTS. 

5.2.1 Test Objectives. 

The objective was to determine if the primary (ASR-8) and secondary (ATCBI-4) 
radars video data were of sufficient quality to be used for ATC. 

Lihue Terminal Radar Facility (LIH) video 
data could not be evaluated by the Honolulu 
CERAP (ZHN) ATCSs because the data will not 
be integrated into the CERAPs mosaic video 
data, until after the Lihue Terminal Radar 
Facility (LIH) is commissioned. 

5.2.2 Test Criteria. 

The primary (ASR-8) and secondary (ATCBI-4) radars video data were usable for 
ATC. There are not an excessive number of lost/coasting targets or other 
anomalies. 

5.2.3 Test Description. 

The Lihue FCT (LIH) ATCSs observed the primary (ASR-8) and secondary (ATCBI-4) 
data on their DBRITE displays. 
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The video data presented on the DBRITE 
displays was not used for ATC, but only 
for familiarization and training. 

5.2.4 Data Collection and Analysis Method. 

There was only one Lihue FCT (LIH) ATCS who was radar qualified, therefore 
only one questionnaire was completed. The completed questionnaire was 
forwarded to the Test Director (TD) for evaluation. (See appendix G) 

5.2.5 Results and Discussion. 

Overall the video data were satisfactory. However the primary (ASR-8) and 
secondary (ATCBI-4) targets are weak close to the radar site. It should be 
noted, however, the Lihue Terminal Radar Facility (LIH) has not been 
commissioned yet, and is still being optimized. 

5.3 HUMAN ENGINEERING TESTS. 

5.3.1 Test Objectives. 

The objective was to verify that AF Environmental Technicians could replace 
lamps in the AOL assembly and perform other required maintenance tasks on the 
FGAR Zenith Service Hatch Assembly mounted equipment. 

5.3.2 Test Criteria. 

Zenith Service Hatch Assembly mounted equipment, e.g., AOL lamps, etc., can be 
maintained. 

5.3.3 Test Description. 

An AF Environmental Technician: (1) climbed the web ladder to the Zenith 
Service Hatch Assembly, (2) opened the Zenith Service Hatch, (3) simulated 
replacement of the AOL lamps, and (4) climbed down the web ladder to the 
antenna platform. 

5.3.4 Data Collection and Analysis Method. 

The test was monitored by the Kauai AF SSC Supervisor and a second 
Environmental Technician. They then submitted the results of the test to the 
TD for evaluation. 

5.3.5 Results and Discussion. 

A rigid ladder was originally planned for the facility, but at the time of 
installation ESSCO determined a web ladder was the best type to use. The 
personnel at the Lihue Terminal Radar Facility (LIH) developed their own 
procedures for use of the web ladder. 

6. FLIGHT CHECK. 

The Western-Pacific Region had a commissioning flight check performed. The 
flight check was not a part of OT&E testing, but the results are included (see 
appendix H) . 
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The flight check was performed on October 18 and 22, 1996, after the ESSCO had 
completed the installation and testing of the FGAR. The FAA flight check 
aircraft was a Rockwell International SabreLiner. The flight check data were 
recorded by the Honolulu CERAP (ZHN). 

The flight check was performed with the primary radar (ASR-8) operating with 
only one channel and the antenna feed set for circular polarization (CP), this 
caused a degradation of the system performance. Data recorded before and 
after the flight check, with the primary radar (ASR-8) operating with both 
channels and the antenna feed set for linear polarization (LP), showed a 
marked improvement, the primary (ASR-8) blip/scan ratio sometimes exceeding 
that of the secondary (ATCBI-4) radar. 

Beacon false targets were not a problem. One reflector was identified, but 
was reduced to approximately one error per day by adjustment of the systems 
Improved Side Lobe Suppression (ISLS). In addition, false targets produced by 
this reflector do not appear in any of the normal flight patterns. 

Beacon splits averaged 0.5 to 0.7 percent, this is the normal rate for a CD-1, 
operating in a terminal environment. 

7. CONCLUSIONS. 

a. Electromagnetic performance testing without an FGAR and with the 
FGAR installed could not be accomplished. However, when the FGAR is used with 
an ASR and an ATCRBS it does not appear to effect their electromagnetic 
performance characteristics. 

b. The results of OT&E Operational testing uncovered no major 
problems with the Type II FGAR when used with ASR and an ATCRBS. 

8. RECOMMENDATIONS. 

The Type II FGAR when used in a terminal environment meets the Operational 
Suitability and Operational Effectiveness requirements of the FAA. It is 
recommended that the Lihue Terminal Radar Facility (LIH) be integrated into 
the NAS. 
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9. ACRONYMS AND ABBREVIATIONS. 

% 

± 

o CODE 

ACP 

AOL 

ARSR 

ASR 

ATC 

ATCBI 

ATCRBS 

ATCBS 0000 

ATCS 

AZMTH ERROR 

BEACON HITS 

BIT 25 

BOS 

BPE 

BPE1 

BRTQC 

CD 

CERAP 

DBRITE 

DOWNLINK REF 

DT&E 

EARTS 

EQARS 

ERMS 

ESSCO 

FAA 

Less Than
 

Percent (age)
 

Plus/Minus
 

Zero Beacon Code Count (EQARS program)
 

Azimuth Change Pulse(s)
 

Aircraft Obstruction Light(s)
 

Air Route Surveillance Radar
 

Airport Surveillance Radar
 

Air Traffic Control
 

Air Traffic Control Beacon Interrogator
 

Air Traffic Control Radar Beacon System
 

ATCRBS Identification Code All Zeros (TRACS BFTS program)
 

Air Traffic Control Specialist
 

Azimuth Error (TRACS TDR program)
 

Beacon Hit Count (TRACS TDR program)
 

Bit 25 Count (EQARS program)
 

Beacon Only Site
 

Beacon Permanent Echo (parrot)
 

Beacon Permanent Echo #1 (parrot) [EQARS program]
 

Beacon Real-Time Quality Control (EQARS program)
 

Common Digitizer
 

Combined Center/Radar Approach Control
 

Digital Bright Radar Indicator Tower Equipment
 

Downlink Reflection (TRACS BFTS program)
 

Developmental Test and Evaluation
 

En Route Automated Radar Tracking System
 

EARTS Quick Analysis of Radar Sites
 

Environmental Remote Monitoring Subsystem
 

Electronic Space Systems Corporation (company name)
 

Federal Aviation Administration
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FCT 

FGAR 

GFE 

HI 

ID 

ISLS 

LIH 

LIH 

LPS 

MPH 

M3/A % 

M3/A REL 

M3/A VAL 

MC % 

MC REL 

MC VAL 

Mode S 

NAS 

NM 

NE 

OT&E 

PC 

PD 

PE 

PLOTCD 

PPI 

PRF 

QJM 

RADAR REINF 

RAR 

RDAS 

Federal Contract Tower 

Fixed Ground Antenna Radome 

Government Furnished Equipment 

Hawaii 

Identification (TRACS BFTS program) 

Improved Side Lobe Suppression 

Lihue Federal Contract Tower (identifier) 

Lihue Terminal Radar Facility (identifier) 

Lightning Protection Subsystem 

Miles Per Hour 

Mode 3/A Validity Percentage (EQARS program) 

Mode 3/A Reliability (TRACS TDR program) 

Mode 3/A Validity (TRACS TDR program) 

Mode C Validity Percentage (EQARS program) 

Mode C Reliability (TRACS TDR program) 

Mode C Validity (TRACS TDR program) 

Mode Select Beacon System 

National Airspace System 

Nautical Mile(s) 

Nebraska 

Operational Test and Evaluation 

Personal Computer 

Probability of Detection 

Permanent Echo (TRACS TDR program) 

PLOTCD (TRACS program, not an acronym) 

Planned Position Indicator (TRACS RRAP program) 

Pulse Repetition Frequency 

Rockville Beacon Only Site (identifier) 

Search Reinforced Rate (TRACS TOR program) 

Ring-A-Round (TRACS BFTS program) 

Radar Data Acquisition Subsystem 
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RMMS 

RR% 

RRAP 

RTQC 

SCANS 

SCH 

SEARCH COLLIM 

SLS 

SPLIT 

SSC 

STC 

STK 

SUM 

TD 

TDR 

TEMP 

TRACS 

UPLINK REF 

VAC 

VDC 

ZHN 

Remote Maintenance Monitoring System 

Radar Reinforced Percentage (EQARS program) 

Radar Recording and Analysis Program (TRACS program) 

Real-Time Quality Control (EQARS program) 

Scan Count (EQARS program) 

Search (EQARS program) 

Search Collimination Rate (TRACS TOR program) 

Side Lode Suppressi.on 

Target Split (TRACS BFTS program) 

Service Support Center 

Sensitivity Time Control 

Radar Site Summary and Track Correlation Option 
(EQARS program) 

Radar Site Summary Option (EQARS program) 

Test Director 

TRACS Data Reduction (TRACS program) 

Test and Evaluation Master Plan 

Transportable Radar Analysis Computer System 

Uplink Reflection (TRACS BFTS program) 

Volts Alternating Current 

Volts Direct Current 

Honolulu Combined Center/Radar Approach Control (identifier) 
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APPENDIX A
 

REPORT
 

REVIEW OF RADOME EM PERFORMANCE FOR
 

ASR-8 (S-BAND) AND (BI-4) L-BAND
 

AOS-230
 

SURVEILLANCE SYSTEMS ENGINEERING
 





Memorandum 
US Department 
of Transportation 

Federal Aviation 
Administration 

Date:Subject:	 INFORMATION: Review ofRadome EM Sept. 29, 1995 
Perfonnance for ASR-8 (S-Band) and (BI-4) L-Band 

Reply toFrom: Manager,	 Sanford
Ann. of: 

Surveillance Systems Engineering, AOS-230	 405-954-8012 

To:	 Program Manager for Radome,
 
En Route Products, AND-440
 

We have received the additional information about the method of test used during the 
radome evaluation for the ASR-8 and BI-4 in Lihue, m. The information indicates that 
our concerns were investigated and addressed during the testing of the radome. 

AOS-230 does not have any other question about the radome installation and see no 
reason the radome should not be installed. The region will, however, need to initiate a 
local NCP to cover the installation of the radome. 

If you have any other question please contact Bob Sanford at 405-954-8012. 

~{~~ 
Joe Arguello 
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APPENDIX B
 

LOCATION MAPS
 

LIHUE TERMINAL RADAR FACILITY (LIH)
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TEST PARTICIPANTS 

The personnel, t~eir title, and organization, who participated in the testing 
are listed below. 

1.	 William J. Hughes Technical Center. 

Harold G. Sedgwick, FGAR Test Director, Senior Engineer,
 
Vitro/ACT-310B
 

2.	 Honolulu CERAP SSC (ZHN). 

Geneson Coloma, RDAS Engineer 

3.	 Lihue FCT (LIE). 

William Clark, ATCS 

4.	 Kauai AF SSC (LIE). 

Jennifer K. Nakazawa, Kauai SSC SuperVisor 

John A. Kruse, Electronic Technician 

David W. Mason, Electronic Technician 

Clifford K. Tsuyama, Environmental Technician 

Calvin S. Umetsu, Environmental Technician 
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DATA ANALYSIS PROGRAMS 

The programs used to analyze the primary (ASR) and secondary (ATCRBS) radar 
electromagnetic performance data parameters are described below: 

1.	 Beacon Extractor and Recorder (BEXR) Program. 

The BEXR is a combination of two special boards mounted inside an 
International Business Machines (IBM) Corporation compatible personal computer 
(PC) and a software program, developed by the Sensis Corporation. The 
hardware/software combination provides: (1) the capability to capture and 
view the analog signal output of a beacon interrogator, (2) a real-time 
digitizer to extract beacon reply data, (3) the capability to record analog 
and digital beacon data, (4) the capability to playback recorded analog and 
digital data, (5) the capability to process digital beacon replies, and (6) 
the capability to analyze data and to generate various types of plots, which 
can be outputted to a printer. 

2.	 EQARS Program - Radar Site Summary Option (SUM). 

The EQARS Radar Site Summary Option (SUM) accumulates data to determine the 
operational status of selected radar sites. The data includes a Radar Summary 
Table and Deviation Distribution Table. 

a.	 Radar Summary Table. 

1.	 Scan Count (SCANS) - The scan count is the number of antenna 
revolutions completed while the SUM option is active. 

2.	 Beacon (BEACON)/Search (SCH) Only Counts - The 
beacon/search-only counts are the number of beacon (beacon­
only and radar-reinforced) and search-only reports detected 
while the SUM option is active. 

3.	 Radar Reinforced Percentage (RR %) - The radar reinforced 
percentage is the percentage of beacon reports received that 
have the radar reinforced bit set. 

4.	 Bit 25 Count (BIT 25) - The bit 25 count is the number of 
beacon messages received with bit 25 set. This indicates 
the report is separated from another beacon report at the 
same range on the basis of different Mode 3/A or C codes. 
The azimuth of this report may have a larger than normal 
error. 

5.	 Zero Beacon Code Count (0 CODE) - The zero beacon code count 
is the number of beacon or radar-reinforced beacon reports 
received with a beacon code of all zeros. 

6.	 Mode 3/A Validity Percentage (M3A %) - A validated Mode 3/A 
reply is counted when a beacon or radar-reinforced beacon 
hit is declared and the Mode 3/A validation bit is set. 

7.	 Mode C Validity Percentage (MC %) - A validated Mode C reply 
is counted when a beacon or radar-reinforced beacon hit is 
declared and the Mode C validation bit is set. 
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b.	 Deviation Distribution Table. 

1.	 Collimination. 

(a)	 Azimuth Error - The azimuth deviation between merged 
and beacon only target returns. The azimuth error is 
given in one Azimuth Change pulse (ACP) increments. 

(b)	 Range Error - The range deviation between merged and 
beacon only target returns. The range error is given 
in 1/8 nautical mile (NM) increments. 

2.	 Real-Time Quality Control (RTOC). 

(a)	 Azimuth Error - The azimuth deviation between the RTQC 
targets actual position and its expected position. 
The azimuth error is given in one ACP increments. 

(b)	 Range Error - The range deviation between the RTQC 
targets actual position and its expected position. 
The range error is given in 1/8 NM increments. 

(c)	 Reliability Percentage (RELIABILITY) - The reliability 
for the beacon and search (ASR) radars represents the 
probability of receiving a good RTQC report for a 
given scan. 

3.	 Permanent Echo (PE). 

(a)	 Beacon Code - The code of the beacon reply received. 

(b)	 Azimuth Error - The azimuth deviation between the PEs 
actual position and its expected position. The 
azimuth error is given in one ACP increments. 

(cl	 Range Error - The range deviation between the PEs 
actual position and its expected position. The range 
error is given in 1/8 NM increments. 

(d)	 Reliability Percentage (RELIABILITY) - The reliability 
for the beacon and search (primary) radars represents 
the probability of receiving a good reply from the PE 
for a given scan. 

3.	 Transportable Radar Analysis Computer System (TRACS) Program. 

a. PLOTCD Program. 

The PLOTCD program provides the capability to plot and sort 
aircraft and weather data in a polar presentation on a IBM 
compatible PC graphics display. The PLOTCD program is run on a 
TRACS PC. 

b. Radar Recording and Analysis Program (RRAP). 

The RRAP program will record data from an ASR-9, Air Route 
Surveillance Radar (ARSR)-3, Mode S, or CD-1/2, on an IBM 
compatible PC, with a special multiplexer board installed. In 
addition, it can process live primary (ASR/ARSR) and secondary 
(ATCRBS) radar data. It will output to either tabular list or 
graphic plots to a printer or PC display. 
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1.	 Tabular List - Tabular list data available are: (1) 
interpreted messages, (2) sorted beacon codes, (3) snapshot, 
and (4) file summary. (Beacon code sort and file summary 
are not available for real-time data analysis.) 

2.	 Graphic Plot - Graphic plot data available are: (1) planned 
position indicator (PPI), and (2) a plot of altitude versus 
range. 

c.	 TRACS Data Reduction (TDR) Program. 

1.	 Probability of Detection (PD). 

(a)	 Beacon - The percentage of the track life that a 
beacon message correlates to the track. The PD in 
this case equals percentage detected or blip/scan 
ratio. 

Track	 life is the number of antenna 
scans	 from track start to track stop, 
including both the start and stop 
scans. No messages are lost and the 
four coasts that led to a track drop 
are not counted. 

(b)	 Search - Usually if a search report correlates to a 
beacon message, the beacon message is flagged as radar 
reinforced. Sometimes the CD will output a beacon 
message that is not reinforced due to the fact that 
there is no search report. On occasion, a non­
reinforced beacon message will be accompanied by a 
search message that is close enough in range and 
azimuth to match or collimate with the beacon message. 
(Search PD = [number of radar reinforced beacon 
messages + number of mis-colliminated search messages 
+ number of coasts with search message in window] ~ 

track life) 

(c)	 ~ - If either the search message or a beacon 
message occurs in the scan, it is called a hit. (Total 
PD = number of hits ~ track life) 

2.	 Mode 3/A Reliability (M3/A REL) - If the tracked targets 
code changes, the program makes a determination whether or 
not the code change was caused by the pilot changing the 
code. If caused by the pilot, the new code should remain 
the same for a period of time. If the code changes and then 
returns to the original code, the code would be classified 
not reliable for those scans that the code was different. 
(M3/A REL = number of reliable codes received ~ number of 
beacon messages received) 

3.	 Mode 3/A Validity (M3/A VAL) - The CD flags all beacon 
messages as validated or not validated. Validation usually 
occurs when the message is composed of at least two 
consecutive replies containing the same code. (M3/A VAL 
number of messages received with the validity bit set ~ 

number of beacon messages received) 
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4.	 Mode C Reliability (MC REL) - The EARTS tracking program 
predicts the next scans target position, including its 
altitude. If the message deviates from expected altitude by 
a specified amount, the altitude is declared not reliable. 
(MC REL = number of reliable altitude codes received + 

number of beacon messages received) 

5.	 Mode C Validity (Me VAL) - The CD flags all beacon messages 
as validated or not validated. Validation usually occurs 
when the message is composed of at least two consecutive 
replies containing the same code. (MC VAL = number of 
messages received with the validity bit set + number of 
beacon messages received) 

6.	 Beacon Hit Count (BEACON HITS) - Each beacon message 
contains a hit count field. This number is derived by 
subtracting the start azimuth from the stop azimuth. This 
number is affected by the transmitter power, receive reply 
signal strength, receiver sensitivity time control (STC) 
curves, transmitter pulse repetition frequency (PRF) , 
antenna beam width, transmitter sidelobe suppression (SLS) 
operation, position of the aircraft in the antenna beam, the 
aircraft range and altitude, and CD settings. 

7.	 Search Reinforced Rate (RADAR REINF) - Each beacon message 
can be flagged with a search reinforced bit. Reinforcement 
depends on search detection and search collimation. (RADAR 
REINF = number of beacon messages with reinforced bit set + 
number of beacon messages received) 

8.	 Search Collimation Rate (SEARCH COLLIM) - A search target 
should be collimated with a beacon target whenever the 
search message lies within a certain delta azimuth from the 
beacon message. If collimation occurs, the beacon message 
will be tagged reinforced. The program looks at each beacon 
message that does not have the reinforced bit set, and tries 
to find a search message close enough so that it should have 
been colliminated by the CD. Any search message that should 
have reinforced a beacon message is declared mis-collimated. 
(SEARCH COLLIM = number of radar reinforced messages ~ 

[number of radar reinforced beacon messages + number of mis­
collimated search messages]) 

9.	 Range Error (RANGE ERROR) - Average value of the absolute 
value of the range difference between the correlated beacon 
message and the EARTS operational program tracking routines 
prediction in NM. 

10.	 Azimuth Error (AZMTH ERROR) - Average value of the absolute 
value of the azimuth difference between the correlated 
beacon message and the EARTS operational program tracking 
routines prediction in degrees. 

d.	 Beacon False Target Summary (BFTS). 

1.	 Total Number of False Target Reports - The total number of 
beacon false target replies received. 

2.	 Total Number of Discrete Code Target Reports - The total 
number of beacon discrete codes received. 
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3.	 False Target Report Percentage - The percentage of beacon 
false target replies received. (FALSE TARGET REPORT 
PERCENTAGE = [total number of false target reports X 100J ~ 

total number of discrete code target replies) 

4.	 Target Split (SPLIT) - Total number of beacon target replies 
with a: (1) delta range of 0.2 NM or less, or (2) a delta 
azimuth of 4 degrees or less, from another target reply. 
(TARGET SPLIT PERCENTAGE = [total number of beacon replies 
declared a SPLIT X 100J ~ total number of discrete code 
target replies) 

5.	 Ring-A-Round (RAR) - Total number of beacon target replies 
with a: (1) delta range of 0.2 NM or less, or (2) a delta 
azimuth greater than 4 degrees, from another target reply. 
(RAR PERCENTAGE = [total number of beacon replies declared a 

RAR X 100J ~ total number of discrete code target replies) 

6.	 Downlink Reflection (DOWNLINK REF) - Total number of beacon 
target replies with a: (1) delta range greater than 0.2 NM, 
or (2) a delta azimuth of 4 degrees or less, from another 
target reply. (DOWNLINK REF PERCENTAGE = [total number of 
beacon replies declared a DOWNLINK REF X 100J ~ total number 
of discrete code target replies) 

7.	 Pulse Repetition Frequency (PRF) - Total number of beacon 
target replies with a: (1) delta range greater than 2 NM, 
or (2) a delta azimuth of 4 degrees or less, from another 
target reply. (PRF PERCENTAGE = [total number of beacon 
replies declared a PRF X 100J ~ total number of discrete 
code target replies) 

8.	 Uplink Reflection (UPLINK REF) - Total number of beacon 
target replies with a: (1) delta range greater than 0.2 NM 
or delta azimuth greater than 4 degrees, from another target 
reply, (2) both targets have valid beacon ATCRBS 
identification (ID) code, (3) ATCRBS ID code not valid, (4) 
altitude required or both targets have valid altitude and 
delta altitude is within user limits, or (5) speed available 
for a real target. (UPLINK REF PERCENTAGE = [total number 
of beacon replies declared an UPLINK REF X 100J ~ total 
number of discrete code target replies) 

9.	 Other - Total number of false beacon target replies not 
declared a SPLIT, RAR, DOWNLINK REF, PRF, or UPLINK REF. 
(OTHER PERCENTAGE = [total number of false beacon replies 
declared an OTHER X 100J ~ total number of discrete code 
target replies) 

10.	 ATCRBS ID Code All Zeros (ATCRBS 0000) - Total number of 
beacon target replies with a code of all zeros (0000). 
(ATCRBS ID 0000 PERCENTAGE = [total number of beacon replies 
with code of 0000 X 100] ~ total number of discrete code 
target replies) 
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HONOLULU CERAP EQARS DATA FOR LIHUE ASR-8 (L1H)
 

t!j 
I 

I-' 

DATE 11/5/96 11/6/96 11/7/96 11/8/96 11/12/96 11/13/96 11/14/96 11/15/96 
FAIL 

CRITERIA Note 1 Note 2 
Scans 221 481 651 557 617 670 653 457 
Beacon 1231 2241 3209 4305 1837 2652 2370 1608 
Sch Only 12082 13995 14740 • 5562 29890 32740 3755 27701 
RR% <80% 79.5 84.2 86.1 82.4 88.0 86.9 82.7 80.4 
Bit 25 ## 2 0 14 81 2 4 4 4 
oCode ## 6 3 16 148 1 9 8 4 
M3A% ## 99.3 99.5 99.2 93.6 99.8 99.4 99.4 99.4 
MC% ## 99.2 99.1 98.9 97.0 99.5 99.0 99.2 99.3 
COLLIMINATION 

Azimuth Error ## -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 
Range Error ## -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 

RTQC 
Beacon 

Azimuth Error ## -3.0 -2.9 -2.9 -2.9 -2.9 -2.9 -2.9 -2.9 
Range Error ## +0.0 +0.0 +0.0 +0.0 +0.0 +0.0 +0.0 +0.0 
Reliability <98% 100.0 100.0 100.0 100.0 100.0 91.1 100.0 100.0 

Search 
Azimuth Error +/-4 ACP +0.2 +0.2 +0.2 +0.2 +0.2 +0.0 +0.0 +0.2 
Range Error +/-1/4 nm +0.0 +0.0 +0.0 +0.0 +0.0 +0.0 +0.0 +0.0 
Reliability <80% 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

PERMANENT ECHO BPE1 

Beacon Code 1275 1275 1275 1275 1275 1275 1275 1275 1275 
Azimuth Error +/- 2 ACP +0.2 +0.3 +0.5 +0.5 +0.5 +0.5 +0.5 +0.5 
Range Error +/-1/8 nm +1.0 +1.0 +1.0 +1.0 +1.0 +1.0 +1.0 +1.0 
Reliability <90% 100.0 100.0 99.8 100.0 100.0 91.0 100.0 100.0 

PRIMARY CHAN B B B B B 
PRIMARY POLARIZATION CP CP CP CP LP 
BEACON CHAN B B B B B 



HONOLULU CERAP EQARS DATA FOR LIHUE ASR-8 (LlH) (Continued) 

t'1 
I 

IV 

DATE 11/16/96 11/19/96 11/21/96 11/22/96 11/25/96 11/26/96 11/27/96 
FAIL 

CRITERIA Note 3 Note 4 Note 5 
Scans 607 386 560 850 687 671 447 
Beacon 2005 802 1106 2027 3491 4378 2045 
Sch Only 6007 45107 60489 84895 24352 46489 11316 
RR % <80% 77.5 86.0 83.6 63.7 61.0 82.3 60.2 
Bit 25 ## 9 0 0 2 58 25 2 
oCode ## 61 3 3 2 23 40 1 
M3A % ## 96.2 99.6 99.9 99.7 96.7 96.2 99.7 
MC % ## 97.6 99.2 99.7 99.6 98.1 96.3 99.2 
COLLIMINATION 

Azimuth Error ## -0.1 +0.0 -0.1 -0.1 -0.1 -0.1 -0.2 
Range Error ## -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 

RTQC 
Beacon 

Azimuth Error ## -3.0 -2.7 -2.9 -2.9 -3.0 -3.0 -2.9 
Range Error ## +0.0 +0.0 +0.0 +0.0 +0.0 +0.0 +0.0 
Reliability <98% 99.5 100.0 100.0 100.0 99.6 100.0 99.7 

Search 
Azimuth Error +/- 4 ACP +0.2 +0.2 +0.2 +0.2 +0.2 +0.2 +0.2 
Range Error +/- 1/4 nm +0.0 +0.0 +0.0 +0.0 +0.0 +0.0 +0.0 
Reliability <60% 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

PERMANENT ECHO BPE1 
Beacon Code 1275 1275 1275 1275 1275 1275 1275 1275 
Azimuth Error +/- 2 ACP +0.6 +0.4 +0.5 +0.5 -2.1 -2.0 -1.9 
Range Error +/-1/8 nm +1.0 +1.0 +1.0 +1.0 +1.0 +1.0 +1.0 
Reliability <90% 100.0 100.0 100.0 100.0 99.8 100.0 100.0 

PRIMARY CHAN B A A A A A A 
PRIMARY POLARIZAliON LP LP LP LP LP LP LP 
BEACON CHAN B/A B B B B A A 



HONOLULU CERAP TRACS DATA FOR LIHUE ASR-8 (LlH) 

tJ:j 
I
 

W
 

DATE 11/5/96 11/6/96 11nJ96 11/6/96 11/12/96 11/13/96 11/14/96 11/15/96 
FAIL 

CRITERIA Note 1 Note 2 
TDRRESULTS 

Probability Detect 
Beacon <90% 96.97 99.17 99.64 97.46 99.17 96.33 99.50 99.60 
Search <80% 73.60 79.96 79.15 81.09 73.85 79.78 74.36 71.38 
Total 99.52 100.00 99.92 99.40 99.96 99.86 99.90 99.95 

M3/A Rei <96% 99.94 100.00 99.90 97.45 99.86 99.97 99.77 99.95 
M3/AVal <95% 99.94 99.86 99.66 96.05 99.96 99.85 99.80 99.80 
MCRel <96% 99.88 99.86 99.56 97.76 99.84 99.85 99.90 99.85 
MCVal <92% 99.57 99.17 99.15 96.65 99.72 99.23 99.63 99.45 
Beacon Hits 52.2 50.6 56.1 53.7 55.1 56.3 54.3 57.5 
Radar Reinf <60% 62.62 66.82 71.60 73.41 66.31 70.74 65.23 62.23 
Search Collim ## 85.11 66.12 90.71 90.38 90.00 88.91 87.72 87.19 
Range Error ## 0.055 0.055 0.056 0.078 0.053 0.056 0.053 0.051 
Azimuth Error ## 0.201 0.213 0.237 0.282 0.235 0.228 0.228 0.229 
BFTS RESULTS 
Total # Fls Tgt Rep 1 5 17 61 9 10 7 4 
Total # Discrete Rep 1518 2757 3414 4585 2467 3216 2908 1884 
Fls Tgt Rep % ## 0.07 0.18 0.50 1.33 0.36 0.31 0.24 0.21 
Split 1 5 11 31 5 9 4 4 
Split % ## 0.07 0.16 0.32 0.68 0.20 0.28 0.14 0.21 
Ringaround 0 0 0 0 0 1 0 0 
Ringaround % ## 0.00 0.00 0.00 0.00 0.00 0.03 0.00 0.00 
Downlink Ref 0 0 6 28 3 0 0 0 
Downlink % ## 0.00 0.00 0.18 0.61 0.12 0.00 0.00 0.00 
PRF 0 0 0 0 0 0 0 0 
PRF% ## 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Uplink Ref 0 0 0 2 0 0 2 0 
Uplink Ref % ## 0.00 0.00 0.00 0.04 0.00 '0.00 0.07 0.00 
Other 0 0 0 0 1 0 1 0 
other % ## 0.00 0.00 0.00 0.00 0.04 0.00 0.03 0.00 
ATCRBS 10 0000 a 2 16 148 1 9 9 4 
ATCRBS 10 0000 % ## 0.00 0.07 0.41 2.96 0.04 0.28 0.30 0.20 



HONOLULU CERAP TRACS DATA FOR LIHUE ASR·8 (LlH) (Continued) 

1:'1 
I
 

01> 

DATE 11/18/96 11/19/96 11/21/96 11/22/96 11/25/96 11/26/96 11/27/96 
FAIL 

CRITERIA Note 3 Note 4 Note 5 
TOR RESULTS 

Probability Detect 
Beacon <90% 99.10 99.65 99.52 99.73 98.89 98.30 99.55 
Search <80% 77.96 66.08 67.04 69.19 75.04 81.59 74.79 
Total 99.82 100.00 100.00 99.96 99.53 99.80 99.92 

M3/ARel <98% 99.67 99.47 100.00 100.00 99.82 99.47 99.96 
M3fAVai <95% 98.92 99.91 100.00 99.96 99.48 99.04 99.88 
MCRel <98% 99.23 99.56 99.88 99.96 99.62 99.51 99.96 
MCVal <92% 98.24 99.65 99.82 99.73 98.61 98.43 99.35 
Beacon Hits 55.9 55.9 57.3 56.1 54.3 52.5 56.0 
Radar Reinf <80% 67.16 57.74 57.32 59.59 68.27 71.90 66.20 
Search Collim ## 86.17 87.53 85.70 86.17 90.75 88.25 88.66 
Range Error ## 0.056 0.048 0.048 0.045 0.056 0.058 0.055 
Azimuth Error ## 0.253 0.208 0.227 0.204 0.312 0.236 0.237 
BFTS RESULTS 
Total # Fls Tgt Rep 15 1 10 9 14 21 4 
Total # Discrete Rep 2507 1116 1683 2201 3284 4731 2358 
Fls Tgt Rep % ## 0.60 0.09 0.59 0.41 0.43 0.44 0.17 
Split 11 1 10 9 12 20 4 
Split % ## 0.44 0.90 0.59 0.41 0.37 0.42 0.17 
Ringaround 0 a a . 0 a a 0 
Ringaround % ## 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Downlink Ref 3 a a a 2 a 0 
Downlink % ## 0.12 0.00 0.00 0.00 0.06 0.00 0.00 
PRF 1 a a a a a a 
PRF% ## 0.04 0.00 0.00 0.00 0.00 0.00 0.00 
Uplink Ref a a 0 a 0 a 0 
Uplink Ref% ## 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Other a 0 0 a 0 1 0 
Other % ## 0.00 0.00 0.00 0.00 0.00 0.02 0.00 
ATCRBS 10 0000 60 3 0 1 23 40 1 
ATCRBS 10 0000 % ## 2.11 0.26 0.00 0.04 0.51 0.80 0.04 



HONOLULU CERAP EQARS AND TRACS DATA LEGEND 

NOTES: 

1.	 High number of merge, 0000 codes, splits, and downlinks due to military exercise northeast of Kauai. 

2.	 BRTQC and BPE1 out of tolerance because CD faulUalarm stopped beacon processing. 

3.	 High number of 0000 codes due to switching to Beacon Channel A. (Problem with defruitter.) 

4.	 High number of 0000 codes and BIT 25 due to military training mission northeast of Kauai. 

5.	 Primary radar placed in simplex, LP prior to data collection. Channel B found to be causing high data counts 
resulting in time in storage bits being set. 

##	 Value not specified in Order 6190.10. 
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ANTENNA RADAR EVALUATION 

HAWAII-PACIFIC SMO 



----------------------------------



Memorandum~ 
U.S. Department 
of Transportation Hawaii-Pacific SMO 
Federal Aviation 6700 Kalanianaole Hwy., Ste. 111 
Administration Honolulu, Hawaii 96825-1277 

Date: DEC 2 i 1996Subject	 INFORMATION: Lihue, HI (LID) ASR-8 Fixed 
Ground Antenna Radar Evaluation 

Reply to
 
From: Manager, Hawaii-Pacific SMO Attn. of:
 

To: Associate Program Manager for Test, Acr-31 OB 

Reference your memorandum, subject: Collection of Data in Support ofFGAR OT&E 
Operational Testing of the Lihue Tenninal Radar Facility, dated June 27, 1996. 

Data collected between the period September 11 through November 27, 1996 was 
evaluated to characterize the operation of the primary and secondary radar systems at the 
newly established facility on Kauai. This data included recordings taken during the 
commissioning flight check on October 10-22, 1996. Evaluation of the flight check data is 
similar to those reported in James Masingill's ASR-8 Flight Check Report 

Flight check results indicate that Air Traffic will be satisfied with the perfonnance of the 
radar system. High altitude primary radar coverage (above 20,000 feet) was non existent 
However, the ASR-8 was not designed to provide high altitude coverage and radar 
coverage indicator charts for the ASR-8 in the flight check configuration supports the flight 
check results. 

The Lihue radar passes all EQARSrrRACS9 radar analysis summaries except for radar 
reinforcement rate (64.62%) and search blip-scan (72.65%) because of the air traffic 
environment around Lihue. The low number of aircraft per scan causes the beacon parrot 
to skew the reinforcement rate and the number of small aircraftlhelicopter to skew the 
search blip-scan lower. 

While the evaluation shows that the Lihue radar perfonns adequately, further study at 
another site of perfonnance before and after radome installation may be required to see 
effect of the radome on radar perfonnance. 

If you require additional infonnation, please contact Geneson Coloma, RDAS, at (808) 
739-7251. 

A. Smith 

Copy to: BNL CERAP 

F-l 
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ATCS EVALUATION QUESTIONNAIRE
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A~CS ZVALOA~ION QUZST!OHNAZR%
 
LIWz '1'D.¥:tNU. R.At)AR ,ACILITY (LIH)
 
TT7Z II ,~ O~.B OPEaA~IONAL T2S! 

relt Nuaberl LaAI-l 

Te.t ~1tl.: LihHe AIC! (LIB) aTCS~alu~~1on Ie=t 

Te.e Site: L1hu; Terminal Radar Facility (pIHl 

&valuate%" e 11... : {AI/W/tt=1 CLAilk::_ 

PART I - PRIMMY RADAR I'JA:..UI>I+ON 

1.	 How well are the pr1m&ry targets being detected (diaplayedl. i.e., are 
there targe~ drops; or are targets not b~ing deteceed: {ll 1n certain 
areas. {2} a~ certain altitudes. or (3) as the range ~t th~ target 
increases? 

YES/NO Ccircl._1 

Comment.: :5'TC-= /s &lit/€, tvtJlt/<ctJ 1211, ~ It!ZF= 
WMt= CWsc ,t/ 

2. Do tbe primary track trajectories change. 1 .•. , are 
straight or arched path .moo~y. or do they appear 
and torth in a%1muth from SCL~ to 3C&n? 

they !ollew1ng a 
to b. shifting back 

e/NO lc,rol._l 

Comment.: 

3, Are there primary false targets? I! ~o: (11 at what range(sl and 
a:imuth(sl, and (2) do they appear at und.~irab18 loc~eions7 

YES@ leu.i__I 

Comment!l: 

(.	 Are' the primary Pe~ent E~hoQa CPE) at ehe correc~ range and a%imuen? 

yss/No ..~r':l._l 

CCllllI\ents: .,.lolliit' /,l)§}..lnFKE:D 

PGAR-2 (LUll II! 
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PA..~':" rr - stc;mpMY (BJ::~;NI RADAR C'?WUA7IOff 

1.	 How well are ~h~ beacon cargecs being decacted (displayed), i.e., are 
~~ere ta:get drops and coasts; or are targets not be~ng aetecced: (11 ~n 

certain areas, (2) aC certain alticu~e5, or (Jl &s the range of Che 
target increa,es? 

Y2S/NO 'cue:.....1 

BeaCOD targets dis))) ayed sati sfactori 1 ¥ ontsi de 

theo',MTI area Seem, to he weak c10$& 1&\ To he faj r, the 
eqUipment is not been declared operational, and perhaps the 
~ileAft1e1aR9 aEe setll wc:eJling to Ce1:Leet scuaed. 

2.	 00 the ~eacon track traj.ctor~es change, ~.e., are ~~ey follew~n9 a 
8t~aig~: ~r arched ratb smoo:nly, or do ~hey appear ~o ~ ahi!~~~9 back 
and forth in a%1~uth trom sc~~ to Bean? 

ns /NO l.~l....., 

Comment.: Targets are following What appears to be the intende 
course for the approaches beinq flown. 

3.	 Are there beacon false targe~a? If 80: III at what r&I~e(s) and 
azimuth{s), and (2) de they appear at undeairable :oca~iona? 

YE~ICi""j' ..",' 

Comment.: NO false targets noted, during periods of evaluating 

4, Are the beaccn Permanent Echoea 
and azimuth? 

(PE) or ·parrot(s)- at :he correcc range 

YES/NO '....1....' 

Cotllmenu: ,': voil;;fJi'c .~~Jom;:,~te appear to be at correct 

positions. 

It yo~ r.ave any questions concern1r.g t~~. que.tic~~ir. or th~ Fixed Gr~und 
~cer.na Radome :~) Program, Contact Leonard H. Saker, ACT-310B, at 
(603) 485-5353 or fax (609; 48S-599~, or at the FAA T.chn~ca: Center's, 
Communication./~&vigation/Surveil14nceEngin.ering and Test DiVision, Atlantic 
City Intern&t~onal Airport, New Jer••y OB405. 

Thank you for taking your time to provide us with 
this va~uable ln~ormation. 

FGAR-2 (L!tO III 
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To: Mr. Hai Nguyen 

Author: Mr. Jim Masingill 

Subject: Flight Check ASR-8, Lihue Hi. 18, 22 Oct. 1996. 

The flight check was flown on the 18th and 22nd of October in three separate flights The 
first flight was flown to check the various fixes in the coverage area, the second flight was 
a short segment to test the coverage in the northwest quadrant. The third flight was flown 
on Tuesday the 22nd and was used to test the inner and outer fringe coverage. Plots of 
the segments of the flights are on the following pages with a description ofthe coverage 
and analysis of the reasons for any loss of coverage. On the portions of the flight where 
data was lost and, appeared to be screening, an analysis was done using topographical 
maps to detennine if screening was in fact the problem since no panoramic photos were 
available from the present radar site location. 

The equipment at the site was configured in accordance with the flight check manual and 
the direction ofthe flight check coordinator in Honolulu. The following equipment 
configurations were used. 

Beacon Channel 1 Active Power set to 50 watts at the antenna. 
(One dB from 62 watt 
commissioning Power) 
ISLS 

Search Channel A Active Circular Polarization 
Channel B Off-line 
(Single Channel 
operation NOT in 
diversity.) 

Common 
Digitizer 
CD-l A&B Both CDls Operational Ace 3 and Runlength discrimination 

on for search. 
Search Lead Edge=lO Trail Edge=8 
Beacon Lead Edge=6 
Beacon Trail Edge=2 
Beacon Begin Validate=2 
Run length reporting on. 

Flight Check AlC (Saber Liner) Low Sense (-69db) and Low Power 

H-2 



The following snapshots of the flights were taken using PLOTCD, RRAP, and the BEXR. 
The BEXR recordings are included to explain the loss of CD data during the periods of 
data loss. Only two BEXR snapshots are used due to the inability of the BEXR software 
to filter the flight check aircraft from the other traffic. All loss ofdata was caused by the 
aircraft not receiving the interrogation. This was determined by lack ofany replies during 
the periods of data loss. Loss of data due to Beacon Interrogator sensitivity is normally 
indicated when replies are spotty. A more detailed discussion is included with each figure. 

Also included are QARS (Quality Analysis Radar Summary) including summaries of data 
recorded with the system operating in normal day to day operation. These are included to 
demonstrate the large difference in the radar's performance from worst case to best case 
operation. 

In summary, the beacon coverage during the flight check was adequate, however the 
search coverage was marginal. The Search was severely degraded through the use of 
single channel, circular polarization. During recordings made before and after the flight 
check with the radar in diversity and linear polarization the search blip scan approached 
and sometimes exceeded the beacon blip scan. Coverage for this facility during normal 
day to day operation will be excellent. On degraded days when the facility is having to be 
operated in circular polarization the search coverage will be marginal. This should not be 
a problem as the radar will be operated in linear polarization on most days. 

Beacon false targets were not a problem. One reflector was identified but the use of ISLS 
reduced the number offalse targets to about 1 per day. Also any false targets caused by 
this reflector do not appear in in any flight paths. Beacon splits averaged .5 to.7% this is 
a normal rate for the CD-l in the terminal environment and should not cause any problems 
with air traffic. 
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UERSIO~j 69PIDTCD (C)1995 POS 

FILENAME: Ll018FCl.LIH 
SCANS: 1 THQOU6H 375 
Hode 3/A Code 6470 
-":: .. ~ ::- : ~ ;\ :: to t .~ : 
Radar En~bl9d 
Be.con 0 En.bled 
W~·: --. En.bL~c 

Altitude = -1000 to 100000 ft. 

RECORDED: 
10/18/96 ------.­.,.,,,,..--..'-­ -._...-. .•.~,-

LIA 01,02 

./. 
,./.... 

........-----­
.,./ 

------.... 
~ ..... ......... 

...... 

... ",_6" 

.' .......~..•, 

,/ ./ 
" 

/, 
/

i 
;' 

I " 

,/ 

fiJIIFILE (iIUai'HELP
IIDZDOI1 (jUC f4 HOTE 
lDTARGET li'O.lfj I'D 
al'SCAtIS lil~ISETUP 
liaIlRAHGE (jU"i"iSTATS 60. 237.3 d~ 

~PRIHT OlAWSTEP nil'll 12.5 nllli 

WDauIT 

Figure I
 
CD-IA
 

Reference Figures 1 Through 3. This is the first segment of the first flight check. Figure 
I is from CD-IA and Figure 2 is from CD-lB. Figure 3 is from the BEXR. This segment 
was flow from Honolulu to the SDK VO~ the flight was flown with a beacon mode 3 
code of6470 and was flown at an altitude of4900 ft. There was loss ofdata during the 
first portion of the flight. It appears that there is some lobeing which caused the loss of 
data. This can be seen in figure 3 the plot ofthe target replies. It appears that this is only 
a problem with marginal transponders (simulated by the flight check alc's transponder 
being in low sensitivity). Other AlC flying in the same area did not experience this 
problem. 
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PLDTCD UERSION 69 
(c>19S5 POS ---..-..... ­ LIB 03,O~ 

FILENAME: Ll018FC1.LIH .....~.-... ......... 

SCANS: 1 THROUGH 375 
......... 

ModQ 3/A CodQ 6170 
~l j . C: ­ ::J ::: r .;. ~l I .; 1-: ,.' 

" "- , 
Radar EnablQd 
8g~con 0 Enablgd 
~J:': ..... Er,;,:,l~d 

I'll thud•• -1000 to 100000 h. 

/ 

.. / 
: 

, 
", 

,i i .. 

RdrBcn count = 121 
Bg~con count = 66 
Radar count = 3-4 
LlX count = 0 
Radar = 6"1.7 % 
Q&'iniorc&'d 

a31FILE Ij!(Sit'HELP
lDZOOH [iU Pt'3HOTE 
f;D TARGET <;1 IS f1 I'D 
jDSCAHS MS;;'!SETUP 
f;DRAHGE liI59R1STATS 60.IID PRIHT .tt*1sTEP nll'll 

a!:JQUIT 

237.3 deQ 
12.5 Mi 

Figure 2
 
CD-IB
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_~:4;• 
.system Options ,Qlsplays Modes Erocessor Options ~h8nnel Output Mise 
. ;".:' :" '.: :'."'.....".....,..:_.....:.: .':' :<.- PPI D'lspl~': Rcpiy Play'back Mode":\"~' :.< ~.~. "::':.-:: ....-:" .....:. "::' ..'. '.,.;.j::.... '. . .. . . ". .' -7 , 

j'JL'!0

....... " 

... 
".. 

" . 

" " 

". ... 

~csc returns are a dassic ex:ample ofthe RtumlI. ... I ;'I JJ':" .. 
• that result from lobcing. N~ce 1h3l athcnirlnfl. '". I -t) /' I , rI •fl' 

a different altiwclcs do nat have this problem." .. i I .i.1 ... I/",}!J,,if{,',!!,!
The lobcing was probably exa~ by the • I .. !. 
reduced sensitivity ofthe I\i8ht.chcc:lc \r.IImpalder l t f / .. II . / ! I .' 

"'f!llf'Ii-llf
•• f % •• ,•• J 1,_ 

, 'J! 

" 

r- Hooked Target 

Ident» XXX)( 

Range» )OO{.X Nmi 
Azimuth >-> )OO{.X Deg 
Altitude>>)000( K.ft 

liH~1 1u.;(j~;1 

,.. CurSOf Position ----, 
Range» 43.2 Nmi 

Azimuth» 106.1 Deg 

Scan» 266 
Time» 10:"6:101 

Rep~» 223 
File »L1018FC1,REP 

r- Reply Playback 
b~e:S~ 

!f,i~hf~

~~~,~
r.:~" .... _ .. ~~' 

~ 

Figure 3
 
BEXR
 

H-6 



This is the ~irst scan this 

plot. 

215.2 deq 
11.1 nali 

U018f"Cl. UH Sc:ans: 375 to 530 RdrBc:n -63 Radar '"17 a_ac:on -35 \.lX-0 

Figure 4
 
CD-IA
 

Reference figures 4 and 5(CD-l A and CD-l B respectfully). This portion of the flight 
was flow from the SDK VOR in an area southwest ofthe radar facility This was flown to 
check the screening caused by the mountains southwest of the radar. This area was flow 
twice at the same altitudes with the same results. 
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LIB 03,v-t 

6-470 ...... 
, is •. .This is the las~ scan o~ this plot. 

=-;c.Th is is ~he 1'i I'*st > -"'r 
scan this plot 

b 
oa 
~ 

201.5 de;; 
16.1 nlIli 

U01BF"C1. UH S<::M\S: 375 to 530 Rd,.Bcn -65 Rad_ -11 Beacon -31 ~-o 

Figure 5 
CDI-B 
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286.8 c»q 
"U.S 

"'-"",, 

~."" ~ \ 
. \ \,,"

~\'\\\ 
I \ \ \ \ 
( ¥I 1 I 

~/ 

60, 
nau 

UA 01,02UEQSION 69PWTCD (cH995 PaS 

n LEN*,ME: U OlarC1. LI H
 

SCANS: 530 THROUGH 73 ....
 
ModQ 3/A CodQ 6.... 70
 
.'~! oj & :' "':;'" - :.: - .:' t· ~ ~ r: 
R~d~r En~bl~d
 
8Q~con 0 En~blQd
 
UX - Erl~blQd
 
Alti tude • -1000 to 100000 ft.
 \ 

\ 

Qdr8cn count 129=
8Q~con count = 26 
Q~d~r count = 13
 
LJX count =0
 )
Q~doar = 83.2 %
 
QQinforcQd
 

(DFILE li'Uii'HEL.P 
iaZOOH (iUlit'lHDTE 
~TAFlGETliUCliiH ID 
IIDSCAHS 1.i11U 'SETUP 

lDRAHGE li)llClif'SYATS 
UJlPRIHT st STEP rni 
IIiD!lQUIT 

Figure 6
 
CD-IA
 

Reference Figures 6 and 7.. This is the second portion of the area southwest ofthe radar 
continuing on to the airport. The data losses were the same as the first part ofthis 
segment. Upon approach to Lihue, airport the flight check aircraft descended to 100 ft 
and perfonned a touch and go. Data was lost one nautical mile from the radar. This loss 
was approximately 1/4 NM from the end ofthe runway. 
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199.9 deq 
21.9 na1 

LIB 03,Oi 

60.
nail 

~rc)H 459PlDTCD (c>1995 POS 

F1 LENFlI1E: L1 01SrC1. LI H 

SCANS: 530 fHROUGH 734 
Mode 3/A CodQ 6470 

R.dar Enabled 
BQacon C En.blQd 
lJX -... Enabl ed 
t'lltHud.? • -1000 to 100000ft. 

RdrBcn count = 131 
Bgacon count = 23 
Radar count = S 
LlX count = 0 
Radar = 85.1 % 
Rginforcgd 

IDFlLE (i"RliDHELP
.az:oott CJUiiliiJHoTE 
aJITARGET m Ui'iilI D 
a.SCAHS mU;:C;ISETUP 
G:.'IIRANGE I;Jn;if'n ATS 
"PRINT *t STEP 
JE:]QUIT 

Figure 7
 
CD-IB
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PLOTeD UERSION 69 
(I:HSSS PaS 

UA 01,02 

rILENAME: Ll018rCl.LIH 
SCANS: 735THROUGH 1230 
ModQ 3/A Code 6~70 

:: :a .. E: -: r i:" [' -, :~ t· j .;: I: 
Rad~r En~bled 
8Q~con C En~blgd 
UX -. Enabl ..d 
Altitude· -1000 to l00000h. 

Rdr 8cn count = 208 
8 ..acon count = 22'1 
Q~d~r count =3.. ,: 
UX count = 0 
R~d41r = "'J8.1 % 
Reinforced 

I;) 'iii i 'HELP 

60.
nllu 

188.3 deq 
+t.S rai 

Figure 8
 
CD-IA
 

Reference figures 8 through 10. TItis segment was flown from the radar site north to the 
FRANKR intersection, southeast to the PATSY intersection, continuing to the RADLE 
intersection, south to the BROOKE intersection and then west to the LEANE intersection. 
This portion ofthe flight went very well. The only problems were during the turn at the 
HAULE intersection and a short loss ofdata during the last leg ofthe segment. This data 
loss appears to be caused by the same lobeing effect that caused the loss ofdata during the 
first portion ofthe flight the BEXR plot, Figure 10 shows the replies from the aircraft 
during the period ofdata loss. Near the LEANE intersection the flight check aircraft was 
lost completely. This was caused by the screening from the mountains southwest of the 
radar site. The minimum altitude that and aircraft can be expected to be picked up at the 
LEANE intersection is approximately 10,000 ft MSL. 
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VERSION 69PWTCD (01995 POS 

rr LENPlME: L1 018FC1. LI H
 
SCPlNS:735THQOU6H 1230
 
ModQ 3/Pl CodQ 6470
 
:':::":'::-, = Er .. :,! ..d 
Q.d.r En~bled
 
Bg_con 0 En.bled
 
lJX - En~bl ed 
Altitude- • -1000 to l00000ft. 

QdrBcn count = 211
 
Bg.con count = 216
 
Q_doar count 28
= 
UX count = 0
 
Q_doar
 = "'9. -t % 
QQinforcQd 

lDFILE ·i";;iUHELP 
!DZOOH W;:;t+1HOTE 
~TARGETt;J "iifCl 10 
mIISCAHS Ii1Gii~JSETUP 
lUMHGE W'QiiSTATS 
lD"PRIHT .1 e STEP 

188.3 de-q 
+t.9 I'VIli 

LIB 03, Q-i 

60.nlln 
~QUIT 

Figure 9 
CD-IB 
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The ~

~
 
System Options Ilispl8Ys Modes .Erocessor Options ~h8nnel Output Mise
 
". .' . . . :....: , . PPI Display: Reply Playback Mode .. · . '.... . ".::' .. " ,
 

.. 
'.- : 

-. 

was lost in this are:L This appcan 
to be a lobeing effect. The pattern oftbe dab 
seems to indicate this. The gr.adual molting 
oftbe targets runlenglh and its grtdual return 
are cbslIic in lobeing. 

Rep" Playback 
Scan» 1146 
Time» 11:55:08 

Replies» 173 
File »L1 018FCl.REP 

Figure 10
 
BEXR
 

Cursor Position 
Range» 59.5 Nmi 

Azimuth» 13-4.6 Deg 

HooIc.ed Target 

r Ident» >OO<X 
Range» xxx.>< N lIIi 

Azimuth>> xxx.x Deg 
Altitude » XXX)( Klt 

Display Scales + Origin 
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u;,FlLE (iU;;j!HELP 

rILEN~ME: L1018rC1.LIH 
SC~NS: 123ITHROU6H 1578 
Mode 3/~ Code 6~70 

196.1 d.q 
0+7.7 nmi 

60. 
nll'll 

UERSION ISS 
(c>1935 POS 

RdrBcn count = 118 
Be.con count = 29 
Q.d.r count = 1"1 
UX count = 0 

R.d.r = 80.3 % 
Qeinforcli'd 

PIDTCD 

liDZOOI1 (ilBiliaHoTE 
lID TARGET ';11 ;;*1 I D 
IIDSCAHS IiJl3iif"SETUP 
I[DRAHGE (iU;;*'STATS 
~PRIHT m STEP 
IIiJ:lQUIT 

.. I:' ." .: '_: = ?~::- :;; ':. ~ -= .: 
R.d.r En.bled 
Be.con C En.bled 
LJX -. En.bl ed 
Ahi tud~ • -1000 to 100000 ft. 

Figure 11 
CD-IA 

Reference figures 12 and 13. This segment was flown from the LEANE intersection to 
the SDK VOR and then to the radar site. Screening. by the mountains, on the east coast 
ofKauai caused the data loss. 
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RECOROED:UERSlON 69 us 03,0"FlOrCD (c)lSSS P~S 10/18/56 

rILENFlHE: U01SFC1. LIH 
SCANS: 1230"HQOUGH 1578 
ModQ 3/A Cod~ 6170 
Pj~E~~: ~~;tl;·: 
Radar Enabled 
Bg~con 0 En~blgd 
U:·: - En.bl ~d 
Altit~ • -1000 to 100000 ft. 

I:ldrBcn count =122 
Bg~con count =23 
I:l.dar count =0 
UX count = 0 
l:l.d.r = 81.1 % 
I:lli!inforcli!d 

muaJHELP 

60. n.n 

Figure 12
 
CD·IB
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UEJ:lSION 69PLDTCD (c>1995 POS 

rILENf'lME: Ll01SrC1.LlH 

SCANS: lS7ErHQOU8H 1792 
Mod~ 3/f'I Code 6470
 
~~.[':~; ~ ~-I;~~;~
 

Radar Enabled
 
8~.con 0 Enabled
 
UX -. Eno:.bl ed
 
Altitudll :0 -1000 to 100000ft. 

QdrBcn count = 8'l
 
B;/.con count = 31
 
Q.d4llr count = 16
 
IJX count = 0
 

Q.dar = 73.0 %
 
Q""inforcl;d
 

.aOJIIFILE liJUiiUHEL.P 
ZOOt1 l;lmiaHOTE 

.aTARGET lalS::ljfUD 

.uSCAHS 1.iI113i1~"SETUP
 
~RAHGE I;JliaijsTATs
 
f:DPRIHT sf FSTEP
 
II:iI!JQUIT 

23i.5 deq 
16. 2 l"lllIi 

UA 01,02 

60.ntn 

Figure 13
 
CD-IA
 

Reference figures 13 and 14. This segment of the flight was flown from the radar site. 
south ofthe island and an approach to Barking Sands Airneld. There was no coverage at 
the Barking Sands Airfield due to severe screening of this area. Coverage to the south of 
the island was also spotty due to screening. 
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Qdr8cn count = 85 
8Q_con count = 29 
Q~d~~ count = 13 
WX count = 0 
Q_d_~ = 7".6 % 
QQinforced 

QJlIFILE (juq:UHEL.P 
lDzOOt1 (;In;t~NOTE 
allTARGET til U:;jCn D 
~SCAHS liI'S:eISETUP 
lDRANGE 1:1 ''RfiSTATS 
tDPRIHT .f STEP 
~QUIT 

2i2.0 d~Q 

28.7 ntni 

US 03,~ 

60. 
nlll 

( 

UERSION 63 
(c:>l995 POSPIDTCD 

n LENAME: LlO1SrCl. LI H 
SCANS: 1578"HROUSH 1792 
Modg 3/A Cod~ 6i70 
r:' =1-­ ::: ': I: :: ::: rl ; t 1.;' : 
Q~d~~ En~bled 
8g~con C En~bled 

LJX - En.blli'd 
AI ti tud@ = -1000 to 100000 ft. 

Figure 14 
CD-IB 
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318.0 deq 
16.6 nmi 

UOl8F"C1.UH Scans: 1800 to 221 RdrBcn -li9 Radar -0 B.acon -i1 IolX =0 

Figure 15
 
CD-1A
 

Reference figures 15 and 16. This segment ofthe flight was flown over and around the 
Princeville Airport, the Kilauea Lighthouse and a race track north of the Moloaa Forest 
reserve. The flight check aircraft was flying between 1600 and 2100 Ft during this portion 
of the flight Coverage was very good in this area"at these altitudes. The flight check 
aircraft had perfonned a touch and go at Barking Sands prior to this segment (figures 13 
and 14). There was no coverage at low altitudes over the western or north western 
portions of the island until the first report on figures 14 and 15. After this segment the 
flight check landed at Barking Sands. 
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LIB 03,0" 

U018F"Cl.UH Scans: 1800 to 221 Rdr"Bcn -155 Rada,. 01() &eKon -35 I.lX 01() 

Figure 16
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VERSION 69PLOTCD (c)1995 PaS 

rlLENAME: LI01SrC2.LIH 
SCANS: 1 THROUGH 424 
Mode 3/A Code 6470- ,.

:. - ':.- . -... 
Rad~r En~bl~d 
Be~ccn 0 En~bled 

UX - En~bled 
Altitude· -1000 to l00000ft. 

RdrBcn count = 131 
Be~con count 89=
R~d.r count = 17 
LJX count = 0 

R.d.r = 59.5 % 
Reinforced 

[iU;;OiUHELP 

60. 7.6 dec; 
nun 32.6 nmi 

Figure 17
 
CD-IA
 

Reference Figures 17 and 18. This is the second flight flown by the flight check aircraft. 
This flight was flown on the afternoon of 18 Oct. 1996. This portion ofthe flight was 
flown to check the coverage over the mountains to th.e west and northwest of the radar 
facility. The flight check aircraft departed Barking Sands and proceeded to the SOK VOR 
at 5000ft. At the SOK VOR the flight check turned around and proceeded on a westerly 
course. Approximately 20NM from the site coverage was lost. The flight check aircraft 
began ascending. There was no coverage until the flight check aircraft reached an altitude 
of 18,0000 and 50NM range. The flight check began a clockwise circle from 270 degrees 
to 360 degrees. At approximately 280 degrees coverage was lost and the flight check 
aircraft climbed to 20,2000 and coverage was restored. The flight check continued at this 
flight level until the flight was terminated when the flight check aircraft reached 360 
degrees. 
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US 03,CH 

60. 
nll11 

UEJlSION 69PWTCD (c:)1SS5 POS 

rILENAME: L1018rC2.LIH 
SCANS: 1 THRDUSH 121 
Mod~ 3/A Code 6170 
~d·8:~ = [~.3~~~:
 
Q~d~r En~blQd
 
Beacon 0 Enabled 
UX ...... EnGlbl ed 
Alt11ud" = -1000 10100000H. 

RdrBcn count =136 
B,,~con count = 81 
Radar count =12 
LJX count = 0 

R~dar = 62.7 % 
RQinforcgd 

aIIFILE mUiif'HELP 

Figure 18 
CD-IB 
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Reference figures 19 through 32 and 43. This portion of the flight check was to determine 
the outer fiinge coverage. The flight check aircraft flew at 7 different altitudes to 
determine the coverage. The altitudes flow were 1000, 2000, 3000, 5000, 10,000, 
20,000, and 35,000 feet. Figures 19 through 32 are plots of each of these altitudes. The 
data from the flight shows outer fringe coverage for these altitudes. 

Figure #s. Altitude (Ft) Max Range (NM) 
Figure 19 & 20 1000 267/8 
Figure 21 & 22 2000 400/8 
Figure 23 & 24 3000 43 1/8 
Figure 25 & 26 5000 430/8 
Figure 27 & 28 10,000 462/8 
Figure 29 & 30 20,000 59618 (Max range) 
Figure 31 & 32 35,000 60 0/8 (Max range) 

The data was the same from both CD-I s and the BEXR. 
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~ION 69 UA 01,02PWTCD <C:)199!5 POS 

rILENAHE: L1022FC1.LIH 
SCANS: 150 THROUGH 215 
ModQ 3/A CodQ 6051 

~!""I it,l.;.:
RCld;a,. Enabled
 
BlOIacon D Enabl"'d

UX '- Enabled
 
tu titudeo • -1000 to 1000 ft. 

RdrBcn count = 55
 
BlOIacon count
 = 3'" 
Radar count = 5 
UX count = 0 

ROidar = 61.8 % 
Reinforced 

IDFILE IllliiiUHELP 
dDzoon nlDit:3 HOTE 
~TARGET t:U;;:fCIID 
aIISCANS tiln;:pISETUP
o:JI RAHGE IiU 3ii! it"'ST ATS 60. 119. 0 de<;! 
li'JIIPRIHT STEP n.ll 26.7 nmi.t 
aJ:)aUIT 

Figure 19
 
CD-IA
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\J£RS1ON 49 us 03,CHPlDTCD <01995 POS 

rILENAME: U022FC1. LIH 
SCANS: 150 THr:<OU8H 245 
ModQ 3/FI CodQ 6051 
Rj-~c~: ~-;b~;~ 
Q~d~~ En~blQd 
BQ_con C En~blgd 
U:< "- EnOlbl Qd 
l'Il t1 tuM • -1000 to 1000 ft. 

QdrBcn count = 65 
BQ_con count = 22 
Q.d.r count =8
UX count = 0 
R_d_~ = 7"t.7 % 
Qainforcad 

(;)0=2'HELP 

60. 151.6 deg
nlln 20.0 I"lllli 

Figure 20
 
CD-IB
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VERSION 69PImCD <cH9S!3 PaS 

rILENAME: L1022rCl. LIH 
SCANS: 2~5 THROUSH 350 
Mod'" 3/A Cod'" 6051 
~:1·3~~1 - ~~ii~~~:: 
Q~d~r En~blQd 
8Q~con C En~blQd 
UX ..... En~bled 

Ai ti tI.ld•• 1100 to 2000 it. 

QdrBcn count 25=
BQ~con count = ~~ 

Q~d~r count = 1 
lJX Count = 0 
Q;ad~r = 36.2 % 
Q"inforcQd 

aJIIFI LE . lin3=if 'HELP 
I9ZOOtt Iiniii'~HOTE 
(DTARGET (;1'o*no 
a.S~HS r;nii~I$ETUP 

jDRANGE 1i1';BtJSTAT~ 
lDPRIHT et STEP 
lliEaUIT 

H9.7d.g
'to. 6 nai 

Ut'I 01,02 

60. 
nR'll 

Figure 21
 
CD-IA
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R£Cl)l:lQED: LIB 03,O~PlDTCD (c:>19S3 PeS 
UERSION 69 

10/22,96 

FILENAME: L1022FC1.LIH 
SCANS: 245 THROUGH 350 
Mod.. 3/f\ Codg 6051 
C~r2:~ = £r;bl~j ~~~ 
Q~d.r En.bl ..d 
8g~con C Enablgd /' '\ \,
UX - Enablgd 
AltitucH -1100 to 2OClO ft. 1/ ~ '\ \ \ 

I'/~\\\\ 

RdrBcn count = 31 
8g~con count = 39 
Q~dar count 2 ~1 I=
LJX count = a 
Radar = 1'i.3 % 
Roinforcgd 

IIIGii'HELP 

60. 
nltl 

Figure 22
 
CD-IB
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LII'! 01,02VERSION 69PIDTCD <c:)l 995 PeS 

FILENAME: 11022FCl. LIH
 
SCANS: 365 THROUSH -\50
 
Mode 3/A Code 6051
 
~::-~I:-! = :r.~:_G: 

Rada~ Enabled 
Beacon 0 Enabled 
UX - Enabled 
Ah11ude = 2100 10 3000 ft. 

Rd~Bcn count = '1 
BQ;acon count = 2-\ 
R;ad;a~ count = 0 
JJX count = 0 
Q4ld;a1'" 11.3 %= 
RQi nfo~ CQd 

151.2 c»q60.
nml 30.9 nai 

Figure 23
 
CD-IA
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VERSlON ISS RECOROE:O: ue 03,O"tPIDTCD <c:>19S5 P~S 10/22/S6 

FILENAME: L1022FC1.LIH 
SCANS: 365THROUSH 450 
Modg 3/fl CodQ 6051 
.~·I:r· ~ ': -I •. L -,::,1 ..:· j 
R.d.r Enabled 
8g.con 0 En.blgd
LJX - Enabled 
AI tllucl. = 2100 lo 3000 ft. 

count 
count 
count 
count 

Radar = 
ReinforCQd 

RdrBcn 
8e.con 
R.d~r 

LlX 

= 6 
= 22 
= 1 
= 0 
21.~ % 

60. 
nil'll 

150.8 cI9q 
't't.7 nai 

Figure 24
 
CD-IB
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UEJ:lSI ON 6S UI'I 0.,02PIDTCD «(:)1995 POS 

n LENAME: L1 022rC1. LIH 
SCANS: ...20 THROU6H ...68 
Modp 3/A COd9 6051 
~d'S:n ~ [~~~~?C
 
R~d~r En~bl~d
 
BQ~con C Enabled
 
UX - En~bl~d
 
1l1tltude =3100 to!5000 ft. 

RdrBcn count = 9 
BQacon count = 18
 
Radar count = ...
 
L1X count = 0
 

Radar = 33.3 %
 
ReinforCQd
 

aJlFILE mliill'HELP 
ID:ZOOt1 ,;nQ~HOTE 
a.TARGET (;)u;;rll 0 
~SCAHS li)U;i(ilsETUP 
~RAHGE I;USii.:lSTATS 
~PRIHT Sf STEP 
aI:JQUn 

60. 
nlll 

I 

I 
/ 

Figure 25
 
CD-IA
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VERSION 69PWTCD (c:>1995 POS 

FILENAME: LI022FCl.LIH 
SCANS: 120 THROUGH '168 
Modli? 3/A Code 6051 
~cr·~c- C ~~.;~~~,~ 

Q.d.r En.bled 
Bg_con 0 En~blgd 
IJX - Enab! ed 
A1 tit l..IC» =31 00 to 5000 it. 

QdrBcn count = 11 
BClacon count = 15
 
Q~d~r count = 1
 
tJx count = 0
 
Q~d~r = 42.3 %
 
Qeinforcli?d
 

aIIF ILE 1i~j('HELP 
iDZOO1 (;niii"~HoTE 
lDTARGET (;) lQiUI 0 
lDSCRHS mJRi'i!SETUP 
IlDRAHGE [j1U:li1snns 
j;DPRIHT Sf 'STEP 
O!!lQUIT 

RCCOROEO: US 03/~ 

150.2 dec; 
~6 nrai 

60. 
nil'll 

10/22/96 

Figure 26
 
CD-IB
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RE:COROED: UI'l 01,02VERSION 6SPlDTCD (C)1995 PeS 

FI LENAME: L1 022FC1. LI H 

SCANS: "l8i'THROU8H 595 
Mod~ 3/A CodQ 6051 
.::~.=.:-~, ~~.~:_~: 

Radar Enabled 
BQ~con 0 En~blQd 
UX - Enabled
 
fUtitoo. = 5100 to 10000 ft.
 

QdrBcn count = 30 
BQ~con count = 21 
Q..d~r count = 0 
lJX count = 0 
Q..d~r 58.8 %= 
QQinforcQd 

IIDIFlLE (,i)U=i'HELP 
tDZOOt1 'i"&i3HOTE 
iDTARGET (i"3=iflID 
a.SCAHS (ilu:il#!lsETUP
IDRAHGE 1;'U=i-jsTATS
taPR1 NT Sf STEP 

1!50.2 d~ 

..6.6 Mi 
60. 
nlll 

10/22/96 

~QUlT 

Figure 27 
CD-IA 
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150.~ d~ I 
'1'6. 6 nali 

LIB 03, D-'t 

,/ 

60. 
nlll 

Figure 28
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UERSION 69PLOTCD (c)lSS5 POS 

FI LEHAME: L1 022rCl. LI H 
SCANS: 187THQOU6H 595 
Mod.. 3/A Cod~ 6051 
::r3~-1 a En;bl;= 
R~d~r EnablQd
8gacon 0 En~blgd 
UX -. EnablQd 
Ai ti tud. • 5100 to 10000 ft. 

QdrBcn count = 33 
Bgacon count = 19 
Qadar count 5=
UX count = 0 
Radar 63.5 %= 
Qginforc~d 

UJIIFILE li)Uii'HELP
lBZOOI1 WClf1HOTE 
iDTARGETliJU:a:;cuo 
a:.SCAHS li"PiplsETUP 
lDRANGE l;nQii,nAT~ 
llDPR1HT ";;WSTEP 
m:JQUIT 
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VERSION 6SPlDTCD <01995 POS 

FILENAME: LI022FC1.LIH 
SCf'lNS: 600 THROUGH 800 
Hodg 3/A Codg 6051 
~I:'·=;'::l = :..rz-_."=,= 
R~d~r En~bled 
8gacon 0 Enablgd 
UX ...... Enablgd 
Altitude -10100 to 20500 ft. 

Rdr8cn count = 16 
8gacon count 71= 
I:ladar count = 3 
UX count = 0 
I:lad_r = 17.8 % 
Reinforced 

IIDF1LE lin QilutE1.P 

RECOROED: LUI 01 / 02 
10/22/56 

60. 
nllll 

1't9.7 ckIQ 
l59.3 nIDi 

~ "',
\ 

\ 

Figure 29
 
CD-IA
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UERSlOH 69PIDTCD (c:>1995 PeS 

rILENAME: L1 022rCl. LI H 
SCANS: 600 THQOUSH 800 
Modg 3/A Cod~ 6051 
:'=r"'':~Cr''1 ~ :r,~~l';'l--: 
Q~d~r En~b19d 
8Qacon C En.bl~d 
UX - En~bl ~d 

Ald tuc» • 10100 to 20500 h. 

Qdr8cn count = 21 
BQacon count = 70 
Q.d.r count = 2 
UX c:ount = 0 
Q.d.r = 23.1 % 
QQinforced 

ti"RiO!HEL.P 

60. 149.7 deq 
nlill 55.3 naU. 

Figure 30
 
CD-IB
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\.€RSION 69 UI'\ 01,02PLOTCD (c)l99!i POS 

F'ILENAME: Ll022FC1.LIH / ",
SCANS: 800 THROU6H 999 
ModQ 3/A Cod~ 6051 / ~ '''~ 
i.:I·~:,:- 'J >,:':!;:..: 
Radar Enabled /' ~... "'" ,8eacon C Enabled I / "'" "\ \UX -- Enabled 
AI ti tud. • 33000 to 37COO ft. / / ~-"", --"", '\ \\ 

I // /' _ "" \. \ 

Qdr8cn count = 't
 
BQacon count = 82
 /
Qadar count =0 
UX count = a
 
Qadal'" = ~.7 %
 
Qeinforced
 

OlIFI LE (#1U; iO"'lEl..p 
jDZOOtt til 1:O~HOTE 
aJlTARGET Ii' 'lain0 "" 
o:iJISCAHs lilm~lsETUP 
lDAAttGE IjU'Ri9STATS 60.
IlDPRIHT _1 _STEP niH 

m:!lOUIT 

149.3 d~ 
61.1 nai 

/ 

Figure 31 
CD-1A 
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FILENAME: L1022FC1.LIH 
SCANS: 800 THROU6H 999 
Modg 3/A CodQ 6051 
:,::":":"' c ::-.=t.:~j 
R.dar En.b1Qd
Be.con 0 En.bled 
LJX - En.blQd 
Altitude·33000 to 37000 ft. 

VERSION tSS 
(c)1995 P~SPLOTCD us 03,0-+ 

RdrBcn count = 7 
BGilCOn count = 77 
R.d.r count = 0 
UX count = 0 

Radar = 8.3 % 
RQinforC:Qd 

·i)'Cli'HELP 

Figure 32
 
CD-IB
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Reference figures 33 through 42 and 43. This protion of the flight was flown to check the 
inner fringe coverage (cone of silence). The flight check aircraft flew at the following 
altitudes to test the coverage, 35,000, 20,000, 10,000, 5000 and 3000 feet. 

Figure #s. Altitude (FT) Min Rng (N11) 
Figure 33 & 34 35,000 8 0/8 
Figure 35 & 36 20,000 4 7/8 
Figure 37 & 38 10,000 2 3/8 
Figure 39 & 40 5000 1 4/8(Effective 

minimum range 
of radar) 

Figure 41 & 42 3000 1 2/8(Effective 
minimum range 
of radar) 

Figure 43 is the altitude vs range plot of the entire flight from CD-IA the plot from CD-IB 
was practically identical and is not included. 
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lis-a deq 
7.9 nai 

UA 01,02 
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VERSION 6SPLOTCD CC>19S5 PeS 

rI LENAME: 11 022FC1. LI H 
SCANS: 100crHQOU6H 1105 
ModQ 3/A Codg 6051 
:.:;-=~=: ~ ~i,i::~j 
Q~d~r En~blQd 
8Q~con 0 En~blgd 
UX ..... En~b19d 

I'Ilti1ucM ·33000 to 37000 ft. 

l:ldr8c:n c:ount = 5 
8Q;ac:on c:ount = 72 
l:l.d.r c:ount = 2 
LlX c:ount = 0 
~;ad;ar = 6.5 % 
l:lgi nf orc:gd 

Figure 33
 
CD-1A
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VERSION 69PlDTCD <C)l995 POS 

F'ILENAME: L1022FC1. LlH 

SCANS: 100CfHROU6H 1105 
Mode 3/P1 Cod~ 6051 
i', _." =. - - ::: [,:-. ~: ~.; : 
a~d~r . Enabled 
8Q~con 0 Enabled 
LJX -. En..bled 
Altitude- .33000 to 37000 ft. 

Rdr8cn count = 13 
8e..con count = 65 
R..d~r count = 1
 
LJX count = 0
 
Q~d~r = 16.7 %
 
QeinforCQd
 

liEIIF1LE 1;IIC1 i'HELP 
IDzoOt1 lill\Qih!tIOTE 
.aTARGET IillQitJ ID 
~SCAHS I:";;*G'SETUP 
IIDRAHGE IU I~STATS 
IIDPRIHT Sf STEP 
l2l!JQUIT 

li7.ot d.-q 
8.0 nai 

LIB 03,Dot 

""-, 

"'" "'\" \\ \ 

\ 

60.
naH 

Figure 34
 
CD-IB
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PIDTCD UrnSION 69 RE:cm:lOEDI LIA 01,02 
(c)19S5 PeS 10/22/S6 

FILENAME: L1022FC1.LIH / ~. 
SCANS: 110OfHROUSH 1200 
Mode 3/Pl Code 6051 
~:' j:. C':.­ tJ ~>, ~t I ;,,~ 

ROldOlr En.bled 
"~ \B".con C En.bled 

UX - En.bled \ 

""\ 
\,

A1tit~ ·19900 to 21000 ft. \ 
\

I \ \\ I 

\ ) 
J

Qdl"'Bcn count = 13 \S"Olcon count = 27 

/Q.d.r count = 0 /~X count = 0 
Q.d.r = 32.5 % 1on/ /Q"infol"'cQd 

C;)ICli'HELP » /" .~___::0­
. ­ ~ 

15. 163.3 deQ
nlll "t.9 nai 

Figure 35
 
CD-IA
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UERSION 69PIDTen (;:)1955 PaS 

rr LENAME: l1 022FC1. LI H 

SCANS: 110arHROU8H 1200 
Mod", 3/FI Codg 6051 
:":::r'::':;-:: ::-li:"d.;":! 
Q~d~r En~bl~d 
BQ.con 0 En_blQd 
UX "- En.bled 
Altitude -19900 to 21000 ft. 

+ 

QdrBcn count = 16 
BQ.c:on count 22=
Q.d.r count = a
 
ux count = a
 
Q.d.r = 12.1 %
 
Qeinforced
 

~ZDOl't Iin;al"~HOTE 
lDTARGET (iU;;inD 
~SCAHS (i'lleiP'SETUP
lDRAttGE r;11'i1i"JSTATS 15. 
taPAI NT STEP nlll.t 
~QUIT 

159.6 d~ 
5.0 naoi 

Figure 36
 
CD-IB
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aIlF1L.E (iU;;:UHELP 

/
/ 

15.
n.ll 

/
I 

R.d.r En.bled 
Be.con C En.bled 
UX ' ­ En.bl~d 

Altitude·9900 to 19900 

J:ldrSc:n count = 11 
Beacon count = 8 
R.dar count = 0 
IJX count = 0 
R.dar = 57.9 /. 
Reinforced 

Mode 3/1'1 Code 6051 

U/\ 01,02UERSION 69PIDTCD (<:)1995 PDS 

FILENAME: L1022fC1. LIH 

SCANS: 1228"HQQUGH 1244 

Figure 37
 
CD-IA
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LIB 03,01UERSION c5SPIDTCD <c:)lSS5 POS 

rILENFlME: U022FC1. LIH 
SCANS: 122cTHROUGH 12-i-i 
ModQ 3/A Code 6051 
-':r:-;,:- 0 :':r.:;;::~·.: 
Radar Enabl~d 
8Q~con C En~blQd 

UX - Enabled 
IUtitUd9 =9900 to 19500 ft. 

QdrBcn count = 12 
BQ~con count = 7 
Q;adar count = 0 ~ 

lJX coum = 0 c 

Qad~r = 63.2 ~ i 
QQinforclii!d 

(i"siUHELP 

15. 17S.'t ~ 

nllll 2.3 Mi 

Figure 38
 
CD-IB
 

H-43 



U~SION 69 UI'l 01,02PIDTCD <c>l995 POS 

FI LENAME: L1 022fCl. LI H 

SCANS: 12'i5'"HQOU8H 13'15 
ModQ 3/A Cod'" 6051 
~~:~-~:.:r c: [.4,;l:.!;.': 
Q.d_r Endbl~d 
BQ~con 0 En~blQd 
UX -. En~blE:'d 

Al ti tude - ~900 to 5100 ft. 

QdrBcn count = 15 
Se-.con count = 10 
Q-.d~r count = 0 
~X count = 0 
R-.d-.r = 60.0 % 
Reinfor ced 

1;1'iiiJHELP 

329.0 dqq 
1.2 rwi 

Figure 39 
CD-I A 
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3'to.2 cIeQ 
1.B rai 

UB 03,0-+ 

15.
na'll 

\ 

\ \\ ' 

~ 

VERSION 69FLOrCD (c:)1995 PaS 

rr LENFlME: L1 022rC1. LI H 
SCPlNS: 12"i!iHQOU6H 13..,5 
ModQ 3/A Cod~ 6051 
~: :.: ," E'... ': = :: -, ~:. >~ ~ 

R~d~r En~blQd 
BQ~con C En~blQd 
UX .... En.bled 
Ahi1uch~ • ..900 10 5100 ft. 

RdrBcn count = 20 
BQ~con count = 5 
Q.d.r count =0 
UX count =0
 
Q.d~1"' = 80.0 %
 
QQinforCQd
 

~FILE (i'U;il'HEL.P 
Q;JIZOOt1 'i"1Qi"4HOTE 
~TARGET 'iU"i'lID 
iiDJSCAta lliUiQ ;ISETUP .aRAHGE ';!I"~isTATS 
aIIPRIHT STEP.f
 
W!)QUIT 

Figure 40
 
CD-IB
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VERSION 69PIDTCD ( c:) 1995 PaS 

FILENAME: L1022FCl.LIH 

SCANS: 13i9"HROU8H 1i89 
Modg 3/A Cod~ 6051 
~.:.:.~. .:r :: ::~I ::t.'~ ~!j 
QCldCir En~bled 
Bg~c:on c EnClbl Qd 

.......
UX En;.lbled 
Altitud~ .2700 to 3500 ft. 

QdrBc:n count = 68
 
Be41c:on count = 17
 
Q41d41r count = 13
 
\.IX count = 0
 
Q41dClr = 80.0 % 
Qeinforcli!d 

allFIL.E tin;;:"HELP .-aZOOH Ili~HOTE 

\ 

~a.TARGET (jU:;;*1ID 
~SCAH:S (jUegISETUP
IDRAtfGE rjUCf,nAn 15.
lDPRIHT -f STEP nlu 
lmQUIT 

270.0 dl?Q 
0.9 nai 

Figure 41
 
CD-IA
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60!51 _ 
29 'p -.:.:. 

~~ 

10...-2:2/96 
RE:~O: LIB 03,01VERSION 69PLOTen (c)1995 PeS 

FILENAME: Ll022FCl.LIH 

SCPlNS: 13i:rHROUGH 1i89 
Modg 3/A Codg 6051 
~:r2:r c E-libl~~
 
Q~d~~ En~blgd
 
8Q~con 0 En~blgd
 
UX - En~blgd
 
Altitud. ·2700 to 3500 ft. 

QdrBc:n count = 7"\
 
BQ~con count 11
= 
l:l..d..r c:ount = 18
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The data below is from two QARS run on two different days. They are 
included to demonstrate the dramatic differences in the radarEs 
performance (Both beacon and search), between the flight check 
parameters and the normal day to day parameters. The first set of data 
from the two CD-Is is from the flight check. The second set is from a 
data set recorded with the radar in diversity, linear polarization, and 
the beacon at normal power. specifically note that the long range 
search coverage ( Normal (NML) outside 32 Miles) is almost doubled from 
about 54% to better than 98% Blip Scan. MTI coverage is almost 10% 
better and beacon is 2% better. 

Flight Check Configuration 
LIA LJKUE CDA DOS Q A A S RADAR DATA ANALYSIS RUN DATi: 10/21/1996 DATE RiCORDEO: 10-18-96 

SITE TOTALS 
SC.'U BLP/SOI IIR COLL ASPLT RSPLT F.l,.-BCII Coc:\. Ral1ability DEY BASED 011 •• HTI CROSSOVERS...••....•.••••.•.•.••............•.•.••.••....•••...••••••.•••••.•...••.•.....•.••••••....•.••.......•...••••••••...•...•..••
 

BOl 10622 97.6 61.1 90.1 0.1 0.7 RAA 0.0 Il3R 98.4 IlCR 99.S 0.062 IlKI TOTAL TI\ACKS- 106 4096 N:PS 32.0 IlMI 
IlHI. 70~6 ~5.1 50.S 91.1 0.8 0.7 RiF 0.0 Il3V 98.7 MCV 98.1 2.4 N:P. HOCE C SCAIIS- 9823 0 N:PS 0.0 IlMI 
HTI 3566 90.9 81.S 89.0 2.0 0.0 ZiR 0.6 ARL S2.0 DHTI 0.0 UPC ".6 TOTAL RULer- 10 0 N:PS o. a IlMI 

UDcorr.1.~ad ••co~: a••con r.po.~. - 158, Coa~ad .CaAO • 254 An~anA& ~pd&~.' • 2223, T.ack. In1~i.~ed • 142 
Si~. bas 146 COOe .a.o be.con ••port., 65 we•• ~.ed in c.lc~l.~i~. AV9•••••chl.can: 1lHI.. 26 MTI. 27 

PE NIt) RTOC VElUFlOoTIOII 
SCAIIS ADAPTED IlEAII ADAPTiD MEAII AllAl'TEll UPORUD ADAPTED UPORTED ULL\lI I LJTY 

TAIlGtT IC ClEe:xtD RAIlGE ilUlOR AZIKUTH EIUlOR IlOQU/A CODE HODEI/2 CODE PERCENT 
aRTQC 2212 57.0 0.0 2088.00 N:P. -2.88 N:P. 7777 7777 7777 0000 100.0 Pet 

~ta LIHUE CDB DOS Q A R S RADAR DATA ANALYSIS RUN DATE: 10/21/1996 CATi UOORDED: 10-18-96 
SITE TOTALS 

Scan. aLP/SOl IIR OOLL ASPLT RSPLT Fal,.-BCII COOe Ral1.b1l1ty DEY BASED 01/ •• HTI CROS5'lViRS........•..........................................•.....•..........•.........................................................
 
801 10580 97.3 62.2 93.S 0.1 0.6 RAA 0.0 Il3R 98.7 IlCR 99.6 0.062 IlMI TOTAL TRo\CXS- 103 4096 ACtS 32.0 IlMI 
IlK1. 7035 53.4 SO.4 94.0 0.9 0.8 REF 0.0 KJV 98.8 MCV 98.7 2.3 ACt. HOCi C SCANS- 9763 0 ACtS 0.0 NHI 
HTI 35tS 90.9 84.9 93.0 2.0 0.0 IER 0.5 ARL 52.2 DHTI o.~ EFPD 98.6 TOTAL UFLer- 4 0 ACtS 0.0 IlKI 

Uncorr.l.~ed ..co.a..: Ia.con '.;lOre. • 134, Coa.~ad .CaAO • 290 An~anna ~pd&t••• 2212, "T••ck. In1~1.ted • 137 
Site ha~ 1~7 cod. zero beacon reports, .8 ~r. u.ed in calculations. Avqa •••rchl.can: NKL. 26 MIX. 2; 

PE NIt) RTQC VEIlI FlCATION 
SCAIIS ADAPTED HE1.II AllAl'TED MEAII AllAl'TED UPORTED ADAP!ED REPORTED RELIABILITY 

TAIlGtT IC CIIEcxt:c Ro\IIGE EaROR AZIKUTH ERROR HOCU/ A OOCE HOCEI/2 CODE PERCENT 
BRTQC 2212 57.0 0.0 2088. 00 ACt. -2.88 N:P. 7777 7777 7777 0000 100.0 Pet 

Day to Day Operation 
LLA LIHUE CDA COS Q AilS aADAR DArA ANALYSIS RUII DArE: 10/26/1996 DArE RECORDED: 10-26-96 

SITE TOTALS 
Scan. BLP/SOI IIR OOLL ASPLT RSPLT Fal__BOl coo. Rallablli~r "DEY BASED 01/ •• HrI CROSSOVERS.•.................•............••....•........••...•......•.......•...................•..............••.•..................•.
 

BOl 33~4 99.3 82.3 13.3 0.0 0.5 RAA 0.0 M3R 100.01lCR 99.8 0.052 IlMI TOTAL TRo\CICS- 31 4096 N:PS 32.0 IlMI 
MIL 2023 98.2 82.0 13.4 J.6 0.1 UF 0.0 M3V 99.9 Mev 99.3 1.9 N:P. MODE C SOlIS- 3330 a ACtS 0.0 IlMI 
HTI 1331 99.5 82.7 13.0 4.3 0.5 IEa 0.0 ARL 53.2 DHTI 0.0 inC 99.9 TOTAL RULer- 0 0 N:PS 0.0 IlMI 

Uncor••1.~ad reco.do: a••con ••po.~. _ 18, Coaa~ad ~&A' - 24 An~anna ~pda~a•• 1419. T••ck. Ini~i.~ad • 33 
S1~. bas 17 cod. Zaz:o be.con r.poru, 1 _. lUled in c.1c~.~1....... A"'l....rchl.caIl: MIL· 38 HrI - 64 

Pi NIt) RTQC VElUFICArIOII 
SCAIIS ADAPTED ftEAII ~ED MEAII ~EO REPORTED ADAPTiC UPOIlTED ULIABILITY 

TAIlGtT ID ClECICEIl RAIlGE EIUlOR AZIKUTH ERROR MOOU/A CODE HOC61/2 CODE riRCENT 
BRTQC 142' 57.0 0.0 20'8.00 Aer. -2.90 Aer. 7777 7777 7777 0000 100.0 Pet 

LIa LIHUE CDB DOS Q A R S aADAR DATA ANALYSIS RUII DATE: 10/26/1"6 DATE IliCORDiD< 10-26-96 
SIU TOTALS 

Scana aLP/SOl IIR OOU AS7LT RSPLT Fal.__1ICH coo. RallablUty DEV BASED 01/ •• HrI CROSSOVERS..•...••..•......•.............•...•..•...•....•...••....••..•••••....•..•..•........••...•.•.............•.••...•..•.....••..
 
801 3]54 99.9 17.2 88.3 0.0 0.7 RAA 0.0 Il3R 99.9 MCR 99.' 0.0~1 II'CI TOTAL TRo\CXS- 31 4096 N:7S 32.0 IlMI 
MIL 2025 98.3 86.7 88.2 3.6 0.0 RU 0.0 Il3V 99.9 Mev 99.8 1.8 N:P. HOD6 C SCAIIS- 3]50 0 ACtS 0.0 IlKI 
KTI 1329 99.2 87.9 88.5 4.6 0.5 UR 0.1 ARL 53.2 DHTI 0.0 EJ'PD 99.9 TOTAL UFI.CT- 0 "0 N:PS 0.0 IlMI 

UDcorz:.1.~ad r.coz:cb: a ••con z:.po.~. _ 11. Coanad .cana - 4 Ante..... ~~.. - 1410, Tr.ck. In1~i.ted • 33 
Site baa 10 cOOe taro be.con .apor~s, 2 we.. \IMd in cal.c~l.~i..... AV9....rchl.can: 1lK1.. 3B HTI - 67 

PE NIt) IlTQC VilUFIOoTIOI/ 
SCAIIS ADAPTED IlEAII AIl1.PTED MEAII AllAl'TED UPORTED ADAPTED UPORTED ULIABILITY 

TAllGET ID ClECKED aAN:;E EIUlOR AZIKUTH ERROR HOCU/A CODi MOOi1l2 CODE PEJlCENT 
BRTQC 1424 57.0 0.0 2088.00 N:P. -2.90 N:P. 7777 7777 7777 0000 100.0 Pet 
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