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1. EXECUTIVE SUMMARY. 

This Quick Look Report provides a preliminary assessment of the 
Airways Facilities phase of the Operational Test and Evaluation 
(OT&E) on the Upgrade Precision Runway Monitor (PRM) at Raleiqh
Durham International Airport (ROU). 

Analysis on the data collected indicates that there are 7 major 
deficien=ies, 11 moderate deficiencies and 1 minor deficiency. 

2. PURPOSE. 

The purpose of this report is to provide an early assessment on 
the data collected during the Airways Facilities phase of the 
Operational Test and Evaluation (OT&E) on the Upgrade Precision 
Runway Monitor (PRM) at Raleigh-Durham International Airport 
(ROO) • 

3. SCOPE. 

This document is limited to providing a preliminary assessment on 
the data collected during the Airways Facilities phase of the 
Operational Test and Evaluation (OT&E) on the Upgrade Precision 
Runway Monitor (PRM) at Raleigh-Durham International Airport 
(ROO). This report does not address either the Integration or 
the Air Traffic phases of the Upgrade PRM OT&E. It is not the 
intention of this report to document the detailed analysis 
performed. 

This report also provides a proposed solution for each 
deficiency. This proposed solution is not intended as the only 
possible or the required solution, the solution may not be the 
optimal engineering solution, or the most practical. The 
proposed solution is offered to provide additional insight into 
the deficiency and to provide a starting point in developing an 
acceptable solution. 

The final OT&E Test Report will include details of the testing 
performed and will also provide uPdated recommendations. 
Solutions to deficiencies implemented at the time of the final 
report will be noted, along with the results of any subsequent 
OT&E retesting. 

1
 



4. BACKGROUND.
 

The Upgrade PRM OT&E Integration and OT&E Operational test effort 
is being conducted in three separate phases; Integration, Air 
Traffic (AT) Operational, and Airways Facilities (AF) 
Operational. The OT&E Integration phase determines the 
suitability and effectiveness of the PRM interfaces and their 
technical performance. The AT Operational phase determines the 
suitability and effectiveness of the PRM system to support AT's 
mission. The OT&E AF Operational phases determines the 
suitability and effectiveness of the PRM system to support AF's 
mission. This report docunents the results of the Airways 
Facilities Operational phase. These tests are detailed in 
section 6.3 (AF OT&E Operational Tests) OI the Upgrade PRM OT&E 
Integration and OT&E Operational Test Procedures: DOT/FAA/CT
ACW10093/2. These tests were conducted at ROU, from June 2nd, to 
June 11th 1993. 

5. TEST DESCRIPTION. 

The AF Operational Test was an evaluation of suitability and 
effectiveness of the Cpgrade PRM/NAS system the PRK Instruction 
Book (IB) and the associated contractor provided training to 
support the maintainal:;ility of the PRM system. 

The Upgrade PRM/NAS system was evaluated by two ROO 
AF technicians, one AF sector supervisor, and two FAA test 
engineers. 

5. 1 TEST OVERVIEW. 

'The AF OT&E operational tests were conducted as a aulti step 
strategy starting with tests of the PRM's fault detection and 
isolation capabilities, progressing through LRU (lowest 
replaceable unit) replacement, and leading to tests to insure 
that the FAA technicians (using the contractor provided training, 
the IB and the FAA Maintenance Handbook) can successfully certify 
the Upgrade PRM systen. 

'The PSD Fault Detection and Isolation Tests determined the 
suitability of the fault detection and isolation capabilities 
provided by the PRM PSD and the operational effectiveness of the 
associated sections of the IB and contractor provided training. 
These tests had the Test Technician use the IB and PSD to detect 
and isolation various faults inserted into the PRK system. 

The LRU Replacement Tests and Analysis determined the suitability 
and effectiveness of the contractor provided training and the IB 
to enable a technician to replace LRUs in the PRM system. This 
tests had the test technicians use the IB to remove and replace 
selected LRUs as well as walk through the IB for other selected 
LRU replacements. 
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The PRM Certification Tests determined whether the Test 
Technician could certify the PRM system using the PRM IB, the 
contractor provided training and the FAA Maintenance Handbook. 
This test included having the test technician perform selected 
subsystem certifications as well as an overall PRK certification. 

The System Reliability was determined through an analysis of the 
reliability data collected on the system beginning during the On
site DT&E through the OT&E test period. 

For each test conducted, the test engineers filled out Test Data 
Logs to docunent the actual test conduct. This information 
included the actual system configuration used, any changes from 
the test procedure, any significant events that took place and 
any relevant comments from the Test Technicians. 

The test Technicians filled out Questionnaires at the conclusion 
of each test. These Questionnaires pertain to the suitability 
and effectiveness of the PRM/NAS system and the contractor 
provided documentation and training to support the maintenance of 
the Upgrade PRM system. 

5.2 TEST ANALYSIS. 

The analysis conducted for this evaluation consisted of a review 
of the test data logs, the Technician questionnaires, and any 
outstanding deficiencies reported from the DT&E test phase. The 
initial review vas conducted by the test director. This review 
highlighted and assigned a deficiency classification to each 
deficiency. A second review was then conducted with the test 
director, test engineers and the test Technicians. In this 
review each deficiency was discussed and a consensus was reached. 
This consensus determined whether the deficiency should be 
identified at all, and if so, what the deficiency was, what it's 
classification should be, and what the proposed solutions should 
be. The deficiencies were classified as either Major, Moderate 
or Minor. These classifications are defined as: 

Major - This deficiency either by itself or in combination with 
other factors may preclude a deployment recommendation. 

Moderate - This deficiency results in either an increase in life 
cycle costs or provides unsatisfactory performance that can be 
worked around and perhaps eventually fixed but does not of itself 
prevent a deployment recommendation. 

Minor - This deficiency results in undesirable performance that 
is inconveniencing but does not significantly affect mission 
effectiveness or life cycle costs. 

Note that all the deficiencies should be reviewed to assess their 
impact on the limited production PRM program. 
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6 . TEST REPORTS. 

The initial data collection phase of the AF Operational tests was
 
successfully completed. The deficiency matrix in section 6.1
 
contains a description, classification and proposed solution for
 
each deficiency.
 

The deficiencies are classified as either Major, Moderate or
 
Minor. These classifications are defined as:
 

Major - This deficiency either by itself or in combination with
 
other factors may preclude a deplo}~ent recommendation.
 

Moderate - This deficiency results in either an increase in life
 
cycle costs or provides unsatisfactory performance that can be
 
worked around and perhaps eventua~ly fixed but does not of itself
 
prevent a deploYment recommendation.
 

Minor - This deficiency results in undesirable performance that
 
is inconveniencing but does not significantly affect mission
 
effectiveness or life cycle costs.
 

Note that all the deficiencies should be reviewed to assess their
 
impact on the limited production PRX program.
 
There are 7 Major Deficiencies, 1~ MOderate Deficiencies, and 1
 
Minor Deficiency.
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6.1 DEFICIENCY MATRIX. 

, Deficiency DescriptIon Deficiency Classification ProPOsed Solution 

1 PRM Maintenance Handbook -

The dreft of the FAA Melntenance Handbook available for the OT&E 
conte Ined nunerous redll".s, wes IncOll'Plete, and conte Ined 
certification procedures that could not be successfully conducted. 

Major - The PRM cannot be 
certified with the current draft 
of the FAA Maintenance Handbook. 

,  Incorporate redlines, and 
2- Add checks for alarm speakers, and 
3- Revise certification procedur.s for 
range/azimuth accurecy and sensitivity. 

2 PRM lnetructlon Book (IB) Certlflcstlon Issues -

The PRM Maintenance Handbook references sections of the PRM (IB) which 
er. not cOll'Plete. 

Major - The PRM cannot be 
certified with the current draft 
of the FAA Malntenanc. Handbook 
referencing the current PRM lB. 

,- Modify the PRM IB as required: list all 
PSD screene and, add t.xt to describe the PSO 
screens and add steps to g.t to the various 
PSO screens, or 
2- Modify the PRM Maintenance Handbook so 
that there are no PRM IB references. 

3 PAM System Certlflcetlon Issue•. 

The PRM Maintenance Handbook references PRM system features that do 
not exist. 

Major - The PRM csnnot be 
c.rtlfled with the curr.nt draft 
of the FAA Maintenance Handbook 
referencing the unavailable PRM 
system features. 

,. Modify the PRM es requlredl list output 
power on the PSD es the Mslntenence hendbook 
requires and, add parrot obstruction marks, 
and add Illllll'Ul!Il check for the PRM alarm 
speakers, or 
2· Modify the PRM MAlntenence Hendbook eo 
that th.s. PRM system f.etures ere not 
required. 

4 Certified Test Equipment -

The tlst equipment lessed by MSI 
guidelines. 

Is not clrtlfled following locsl RDU 

Major - The PRM cannot be 
eortifltd with tho fUff~"t 
equipment evel lebll. 

t@~t 
,  Insure that the Leased tl.t ~Ipment I" 
eortifild I' fequif&d by loeel RDU At. 

, Metntenlnce Coordln.tlon Procedure•• 

Local procedures for maintaining the PRM system have not yet been 
deye l oped. 

Major • Thl PAM csnnot be 
c.rtlfled untIL the PAA 
technlclane understand there role 
In the PRM maintenance and 
c.r t If IC8 t Ion procedur.s. 

1· Dlv.lop locel procedures to detail the 
rol.s .nd r.spon.lbllltl.s of the PAA 
t.chnlclans, the maintenance contractor 
technlclane end RDU AT. 

6 UPS Stetus Reporting -

The UPS status Is not suitably presented by the PRM. The UPS status 
Is presented es GO/NOGO where the NOGO conditions could meen numerous 
tllings. tile UPI II•• f.Iled, thl UPI Is on bltt.rl.s, etc. The UPI 
IUtua la IIlIto locllted on I ltubrnwnu ltcrl-n 111M la nat aultebly II.red 
on the main PSD screen. 

Major - The continuous operation 
of the PAM cannot be insured given 
the status reporting by the PRM on 
the UPS sltlsystem. 

,- Modify the PRM PSD so that UPS status Is 
on the main PSD screen, and 
2- details what the status of the UPS Is 
(feulted on bett.rles, ItC), end 
2' Add an lurll allrm on til. PID for 
pertInent UP' atetuB, end 
3- Add a time Indication for UPS "on bett.ry" 
condition•• 

7 MOtM C.rtlfl.atlon CII.ek • 

MDIMe thet heye PRM/ARTI Interflce unite ettechod to them fell 
ARTI oertlflolltlon ohlck., 

the 

...jor • Tile PIlM cannot be 
Interfaced to a certified MDIM. 

,. Modify the AIlTI MDIM c.rtlflcltlon clleck • 

a PSO Aur.l Allrm -

The eurel alarm on the PSD cln not be heard over the background noise 
In tile AF Equipment room. 

Moderlt. • Th.r. sr. nunerou. 
sllrms thst only come from the PSD 
allrm speak.r thlt could result In 
lower system availlbility If not 
timely responded to. 

,. 
2

Incr•••• thl volume on the PID spelker or, 
Add an .xt.rnal speak.r. 
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t# Def IcIency De8cr Ipt Ion Deficiency Cla881flcatlon Proposed Solution 

9 PSD Indlcltor for Supervllor GP . Moderate· The lupervl.or GP II ,. Add en * next to the current lupervllor GP 
requl red to perform .lmolt .ny on the meln PSD dllpllY Icreen. 

There Is no sultlble way to determine which GP Is In supervisor mode. maintenance on the PRM. To heve 
to check 3 loc.t Ions to determl ne 
which GP I. lupervl.or will 
Incr•••• malntenanc. COlt•• 

10 PSD T.pe St.tUl Reporting . Moderate . Th. l.ck of t.pa It.tUl ,. Modify the PSD to Indlclt. tlpe full 
1.ld. to In II.umptlon thlt I condition. II luch and not II I tlpe flult. 

Thl tlpe ItatUi II not lult.bly pr.l.nted to the T.chnlclanl. I ••• , reported tlpe fault Indlcat'l I 
both tape failure conditions .nd tepe full conditions are reported on full tape. Th II may not be the 
the PSD as tlpe drive failures. case an would lead to decreased 

Iystem IVIIlibility Ind 
malntenence COIU when It II not. 

" T.pe f.ult L.tchlng . Moderate· Bec.ule tape faultl .re ,. Modify the PRM 10 thlt tepe feultl Ire not 
l.tch~ the GPI mutt be relet to lltch~, or 

DUll tepe f.ultl latch GP1 end GP2 Into a maintenance Itatul. clelr the flulted condition 2· Modify the PRM 10 thlt tlpe flUltl cln be 
leading to decrelsed system cle.red without needing to relet the 
•vllllbllity. Note: thlt until ..IOC Iited GP • 
deficiency "0 II relolved full 
tlpe .re flul U. 

12 Power supply check points· Moderate . The uni ntended short Ing 1- Add rubber grommetl to the power lupply 
out of • powtr lupply will chock point oponlngl. 

The PRM channel power supply check points have a shorting hezard. To Increase life cycle costs. 
check the voltage levels the voltmeter probe must be Inserted through 
a IIIItal oPening which could ceu.. I Ihort end dlllll8ge the power lupply. 

tl RfD Ihock Hllird • ~rat•• T.chnlclln. would be ,. Obt.'n I rubber Nt to be put down I' 
unable to work on the .fD In needed In the RfD. 

The RFD is a non'waterproof installation with a metal floor this is en certain conditions increasing 
unacceptable condition to work on electrical equipment. maintenance costs. 

14 Antenna Mllntenance Sefety . Moderate' Technicllns would be ,. Obtlln lafety beltl, Ind 
un.bll to work on th@ '~M .nt@nn. l' Atli ""1f6pl'l"t@ tit! doWMII to thlt "~M 

The removil/r.pl.cement of In Int.nn•• lement or monitor Itrlp II Increiling malnt.n.nce COltl. .nt.nn. Itructure. 
hn.rdoul. 

15 Spare PSD/Parrot • Moderate . The lack of lparel ,. Obtlln e lpare parrot, Ind 
could load to ~cre••1d 2· Obt.ln a .~rl PID and preload the PID 

There la currently no .pare PID or P.rrot. Iv.llablllty Ind Incr"led loftwara onto It. 
maintenance cOlt•• 

" PRM Inltructlon look • Moderate' The lick of a lult.ble ,. R.oraanll' thl II, Ind 
lnatructlon look could lead to 2 Add the mll.lng lectlona (r.fraln from 

The PRM II II deficient In ,lmolt III Irell It II unorganized, doer,••ed IVIII.bllity .nd limply referring to I COTI manull, Ind mort 
Incomplete, Ind Incorrect. The PRM II c.n not be Uled to trouble Incre.sed malntensnce cOltl. Information II Ipproprllte), Ind 
.hoot 'aM IYlt-m probl~, r-mave/replece ~au., Dr evan properly re.et ]. Correet the II .ntrle•• 
the PRM subsystems. 
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, D.flcl.ncy D'lcrlDtion D.flcl,ncy CI ... lfication Propo~1d lolutlon 

17 PRM Malntenanc. Trllnlng . 

The PRM Contrlctor provided maintenance training did not cover or UI. 
the PRM Inltructlon look. 

Moderate • The lack of knowledge 
about the PRM Instruction Book 
could l.ad to decr.ased 
aVlllabllltyand Incr'lled 
malntenanc. COltl. 

1· Add to the training a I.ctlon on the 
organization and use of the PRM IB, and 
2· UI. the PRM IB In the hIndi on llbe. 

18 System Relilbillty . 

Th. lyetem r.lllbility datI collected (2009 houri) beginning with 
PhIl' 4 t.ltl through thll OT&E period Indlcltes thlt the PRM MTBCF • 
670 houri Ind the MTI' • 144 houri (without Including PRM ARTS II' 
flultl, Ind parrot flultl). 

Moderate . The MTBCF and MTBF 
indicate a system that will have 
unacceptlbl. Ivaillbility Ind high 
..lntenanc. COlta. 

1· Resolve AT OT&E issues 1 &2 (rain and 
ice), and 
2· Add I third parrot or move the 23 right 
parrot to I bett.r loc.tlon, and 
3· Do not lltch the PRM/ARTS IIF unltl 
faultt. 

19 Syetem Fault Latching . 

Th. PRM lyetem Iltch'l III flultl with no r.l.t Ittempted. 

Minor . The PRM fault latching 
design leeds to high maintenance 
COlt Ind lower IVIIllblllty th.n 
II optlnun. 

1· Modify the system so that a faulted 
channel will attempt 2 or 3 res.tl before 
lltchlng nago, and 
2· Modify the GPI so th.t • f.ulted Graphici 
Ollplly/Proc.llor will Ittempt 2 or S ralatl 
before latching nogo. 
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6.2 FURTHER TESTING. 

Further testing for this test effort should be limited to 
retesting any modifications made to the PRM/NAS system in 
addressing OT&E deficiencies. 

7. CONCLUSIONS 

This test effort highlights 7 Major Deficiencies. The consensus 
opinion of the Test Engineers and the Test Technicians is that 
the PRM system should not be deployed without addressing each of 
these Deficiencies. 

This test effort highlights 11 Moderate Deficiencies. The 
consensus opinion of the Test Engineers and the Test Technicians 
is that these deficiencies could be temporarily worked around so 
that the PRM systen could be deployed, but that these 
deficiencies may results in lower system availability and 
increased maintenance costs. Action should be taken to address 
each of these deficiencies as soon as possible. 

This test effort highlights 1 Kinor Deficiency. This deficiency 
should be evaluated against the limited production PRM design. 

8. RECOMMENDATIONS 

The Secondary Surveillance Division, ACW-100, recomnends against 
commissioning of the Upgrade PRM system until each of the 7 Major 
Deficiencies have been addressed, a corrective action plan for 
the 11 Moderate Deficiencies has been developed. 
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APPENDIX A. ACRONYMS
 

AF Airways Facilities 

ARTS Automated Radar Terminal System 

AT Air Traffic 

DOT Department of Transportation 

DT&E Development Test and Evaluation 

FAA Federal Aviation Administration 

GP (PRM) Graphics Processor 

IJF Interface 

MDBM Multiplex Data Buffer Memory (ARTS device that the PRM 
interfaces to) 

NAS National Airspace System 

OT&E Operational Test and Evaluation 

PRM Precision Runway Monitor 

PSD PRM Status Display 

RDU Raleigh-Durham International Airport 

UPS Uninterruptable Power Source 
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