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1. INTRGDUCTION.

The Precision Runway Monitor (PRM) Program is part of the Federal Aviation Administration
(FAA) approach to improve airport capacity. The implementation of the PRM system will achieve
significant capacity gains at airports with closely spaced parallel ranways. The use of the PRM
will allow simultaneous, independent Instrument Flight Rules (IFR) approaches at these airports.
The Limited Production (LP) PRM is designed to provide faster and more accurate surveillance of
aircraft in instrument landing approaches.

These test procedures contain steps to collect and analyze the data required to determine the
operational suitability and effectiveness of the PRM/National Airspace System (NAS)
configuration at Minneapolis, Minnesota.

The OT&E Integration tests will consist of an analysis of the results of the Development Test and
Evaluation (DT&E) as well as tests of the PRM interfaces.

The Operational Test and Evaluation (OT&E) Operational tests will be conducted as a multistep
strategy starting with simple tests using targets of opportunity, progressing through tests dealing

with PRM target alert and system alarm resolution, Jeading to full flight tests. All flight tests will
be conducted in visual flight rules (VFR) conditions.

a. Limited Production Precision Runway Monitor (PRM) Master Test Plan,
November 1992, DOT/FAA/CT-TNS2/23.

b. Limited Production (LP) Precision Runway Monitor (PRM) Operational Test and
Evaluation (OT&E) Integration and OT&E Operational Test Plan, DOT/FAA/CT-TN95/2,
March 1995

C. Air Traffic Operational Requirements for a PRM System, 1991.

d. Allied Signal, Master Test Plan, AG01-01-002.

€. Allied Signal, Phase 1 Test Plan, A002-001-001.

f Allied Signal, Phase 1 Test Report, A003-001-001.

g Allied Signal, Phase 2 Test Plan, B005-001-001.

h Electronic Scan Precision Runway Monitor (E-SCAN PRM), FAA-E-2887 Rev. A
5 November 1993,

1. FAA NAS Test and Evaluation Policy, 10/22/92, FAA-ORDER-1810.4B.



J- Content and Format Requirements for the Preparation of Test and Evaluation
Documentation, FAA-STD-024B, August 22, 1994,

3. TEST DESCRIPTION.

The LP PRM system is a monopulse secondary surveillance radar system that detects, acquires,
tracks, and displays beacon-equipped air traffic within a predefined coverage area. Aircraft data is
presented to air traffic controllers to assist in monitoring and maintaining the required separation
of aircraft on approaches to closely spaced parallel runways. The LP PRM system is comprised
of five main subsystems:

Beacon Radar Subsystem (BRS)

Radar Display Subsystem (RDS)

Communication Subsystem (CS)

Confidence and Performance Monitoring Subsystem {CPMS)
Recording and Playback Subsystem (RPS)

o R0 o

The critical power is provided through Uninterruptible Power Supplies (UPS)., The UPS
conditions the power (removes line spikes, smooths power fluctuations) and provides battery
backup power when commercial and other backup power is not available.

3.1 TEST OVERVIEW,

3.1.1 OT&E Integration Tests.

The OT&E Integration tests will consist of an analysis of the results of the DT&E as well as tests
of the PRM interfaces.

3.1.2 OT&E Operational Tests.

3.1.2.1 Air Traffic Operational Concept.

The following tests shall be performed:

a. PRM Display Console Test

b. Flight Tests

C. System Failure Tests

d. Data Playback and Listing Test



3.1.3 OT&E Operational Tests.

3.13.1 Airway Facilities Maintenance Concept.

The following tests shall be performed:

a. Fault Detection and Isolation Test
b. LRU Removal and Replacement Test
C. Maintenance Procedures Test

3.1.4 Test Participant Training.

The test participants who take part in the OT&E test effort will be either qualified air traffic
controllers or AF technicians. Both the air traffic controllers and AF technicians will be given
formal training on the PRM system prior to their involvement in the PRM OT&E test effort. The
test participants will be given contractor provided operator’s manuals and documentation.

The operational positions affected by the units under test are the air traffic monitor controllers and
AF field technicians. The field technicians interface with the PRM through the PRM Status
Display (PSD) and the PRM display consoles.

3.2 INTERFACES.

The PRM system's only equipment interface consists of a passive, read-only interface with the
Automated Radar Terminal System (ARTS). Redundancy is achieved by connecting each of the
two PRM/ARTS interface units to separate Multiplexed Display Buffer Memory (MDBM) ports
of the ARTS. The interface captures ARTS B and C words to correlate aircraft identification and
type data to PRM tracks for display on the PRM display consoles.

The concept of the LP PRM OT&E test effort is to ensure that the PRM system complies with the
Cntical Operational Issues (COI) imposed by the LP PRM Master Test Plan. The overall
approach of the test effort is to separately evaluate the operational suitability and operational
effectiveness of the PRM system for these CQOls and for additional OT&E test components
derived from FAA Order 1810 4B. “Operational Effectiveness” centers around the technical
performance of the PRM system while “Operational Suitability” centers on the useability of the
PRM system.

Separate Measures of Suitability (MOS) and Measures of Effectiveness (MOE) have been
developed for each COl. Likewise, each MOE has been further factored into Measures of
Performance (MOP) and finally to Minimum Acceptable Operational Requirements (MAORs).
These resultant MOS and MAORs are the critical success criteria that the PRM system must meet

to successfully pass the OT&E evaluation.



5. TEST MANAGEMENT.

S.1 TEST DIRECTOR.

ACT-310 has the primary responsibility for the direction of test planning, test conduct, and test
reporting activities associated with the LP PRM OT&E program. The test conduct team shall
consist of two Test Engineers and the Test Participants, i.¢., air traffic controllers or AF
technicians. The Test Director acts as the agent for the Program Manager to manage the Test and
Evaluation (T&E) program; including establishing overall test schedules, coordinating tests,
ensuring that all test requirements are satisfied, and that tests are performed in accordance with
approved procedures.

5.2 COORDINATION.

The Test Director coordinates with:

a. AND-410 Program Office and other FAA organizations to fund and/or arrange for
the organizations’ participation in T&E activities.

b. Performing organizations, and monitors DT&E, Production Acceptance Test and
Evaluation (PAT&E), and OT&E activities.

c. The Contractor, on prepared DT&E plans, procedures, and reports.

d. Field facilities and offices.

5.3 DEVIATIONS.

a The effectiveness of the PRM/ARTS interface is being conducted as part of the
DT&E Data Review. This can be done since the interface will be extensively tested on site as part
of the contractor’s Site Acceptance Tests.

b. As part of the Upgrade PRM’s OT&E test, a test was conducted to ensure that the
addition of the PRM into the Raleigh-Durham air traffic environment did not degrade the
performance of the current beacon interrogator. This test is not being conducted as part of this
OT&E effort since the LP PRM has the same output power and employs the same interrogation
scheme and pattern as the Upgrade PRM.

5.4 DATA ELEMENTS.

a. PRM track capacity data sheets (coﬁected’ in ATS-1).

b. Controller Questionnaires. These questionnaires investigate the measure of
suitability of the commands and controls used, the contractor provided training documentation



and training, the measure of suitability of the PRM display console presentation, and the suitability
of the system’s tracking capacity.

C.
questionnaires are collected.

d.

€.

f

g

The test coordinator's Test Data Log. This log is filled out after the controller

PRM Data tapes. Collected afier ATS-3 and ATS-4.
Test Mission Log. Used for pass/failure of COls.

ARTS tapes.

A copy of air traffic’s daily facility log (denotes daily runway closures, scheduled

navaid outages and failures).

6. ACRONYMS AND GLOSSARY.

AF
ARTS
AT
BRS
Co1
CPMS
CS
DT&E
FAA
LP

MAOR

MDBM

MQOE

MGCP

MOS

Airway Facilities

Automated Radar Terminal System

Air Traffic

Beacon Radar Subsystem

Critical Operational Issue

Confidence and Performance Monitoring Subsystem
Communication Subsystem

Development Test and Evaluation

Federal Aviation Administration

Limited Production

Minimum Acceptable Operational Requirement
Multiplexed Display Buffer Memory

Measures of Effectiveness

Measures of Performance

Measures of Suitability

(¥



OT&E
PAT&E
PRM

PSD

RPS
T&E

UPS

Operational Test and Evaluation
Production Acceptance Test and Evaluation
Precision Runway Monitor

PRM Status Display

Radar Display Subsystem

Recording and Playback Subsystem

Test and Evaluation

Uninterruptible Power Supply

Visual Flight Rules
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Test Data Log

Pretest: Section.

1. Test #:

Date:

/

/!

Note any open items or test precedure discrepanciss.

Enter the names of the assigned test conduct personnel:

Coordinator

Test Engineery

Participant

Test Participant

Parcicipant

Test Participant

Enterx the PRM System Configuration Number

Note any discrepancies from the test configurations.




Test Data Log

Post Test Section.

1. Note any test procedure discrepancies encountered during the test conduct.
2. Enter a summary of the data collasctiocn.
3. Enter a preliminary assessment of the test results.
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El -DT&E DATA REVIEW

TEST OBJECTIVE.

The objective of this test is to ensure that the PRM system meets the Minimum

Acceptable Operational Reguirement (MAOR)

for sach of the Measures of Performance

{MOP) and Measures of Effectiveness {MOE) assoéciated with each of the PRM's
{C0I}). and the OTELE Test Components as listed below:

Critical Operational Issuses

Triticsel Operstional Issue

Measures of Rifectiveness

Hesauces of Performance

Minimum Acceptable
Operationsl
Requirement

LU Cwwersge Areat The sree that the
system acquires, tracks snd displays
airerafu

Elevatlon Coverage.

Hinimum Llevation
Coverage,

~2#e9 for rangs %0001~
3pmi
1.5deq for range >3nmi

Maximum Elevation
Coverage.

TOp of Approved
Keyhole

Range Coverage.

¥inimum Range Coverage.

10GOLL with accurasy
300 feet w/o agcuracy

Maximum Range Coverage.

fxtent of Approved
weyhole

hzimuth Coverage.

Minimum Rzimuths
Covered.

Extent of ARoproved
Keyhole

2u Displsy Mapping: The map data
presented on the PRM display consoles,

Map AccuIacy.

Map Runway Atcuracy.

¥/~ system Ing ¢ az
securacy

Map Obstructions
Aocuracy.

+/= gystem rng & az
accuracy

Map NTZ Accuracy.

+7~ system rng & az
acouracy

Map rinal Approach
Accuracy.

+/~ system rog ¢ az
accuracy

2. Bensor Agcuracy: The accuracy with
which the system presenis targets on
the PRM 2lay conscles ds cortelates
to tracked aireraff position.

Rangs Acouracy.

Mean Range Bias.

«/= 30ft.

Mean ‘Range Jitter.

30£3 std dev

Azimuth Accuracy.

RMS RzimutLh Aceuracy.

+/= 2.0 mrad for
winvations <10 deg

4. Display Resolution: The capability Tracked Tazget Resclution. [Azimuth Resojution. .57 deg £98%
to rezslve two closaly spaced zircraft.

Range Resclution. S00LE B 38
5. Systen Capacity: The pumber of Mazimum track capacity, Maximum displayed 25 8 1 sec {dual)
aireratit the! PRY system'can acguire, for each applicable update | tracks. 35 @ 2.4 sec {triple}
Leyzok and display. rate.

Haximum ground Lracks.

15 {dual)
15 {rriple)

€. ARTE Interfzce: The PRM/ARTS
interface mudt be a passive {read-only,
ope~way) ‘interface.

PRM/ARTS. Interface efiects
©n the ARTS system.

Effects on ARTS system
due 1o PRM/ARTS
Iinterface operations.

No effect

F. Sysrem Reilability: An estimate of
howr frequentliy’ the PRM system «wil)
fail,

Relisbility. Mean Time Between 2180 houze
Critiecal Failures.
Availability. &vailability. 2939

Mean Time To Repalc.

30 min with approved
exceptions




Critical Operational Issue

Measures of Effectiveness

Mzasures of Performance

Minimum Acceptable
Operational
Requirement

€. System Failures: The capabllity to
detect system failures and provide
vigual and aural alarms.

Datection of System
Faults.

Minimun Percent Fault
Detection.

93¢

Folse Rlarm Rate.

Maximum. False Alaom
Rate.

HNo false slarms

8. Tracked Tsrget: Displyy of trathad
Largeis, ARTE. data correlstion, and
timeliness of data.

Probabiliry of Detection.

Minimum Probabliiiy of
Detection for discrest
beacon targets.

ALl Dlaplaved Tracks
have & Track Hintory.

160% moving targets

&Yl Displayved Ttacks
have a Projection
vector.

100% moving targets

Sysrom Throughpul.

Maxinmum time from
airoraft reply to tagget
gisplay.

D.5 ser

Correlaticn of bata,

Probability of ARTS
correlation.

100% for discreel
rargets with avallable
ERTS datz

ARTE

Integricy.

Maximumm False Data Rate.

03

10 Display Consoler Tne PRM display
consele’s quality and controls.

Hongs

Hene.

N/A

PRM Dizplay Consclie
Keyboard Comuands.

Al PRM Display Conscle
Keyboard Commands
function accurately.

meets PRM spac and
dealgn

Brightness and Contrast
Controls,

Pvailability of
Brightneas and Contrast
Contzdls.

front of PAM Diaplay
Console

11. Recording, Playback and Listing:
The capabllity to record, replay, and
sy rarger Laformation

Data Recording Integrity. Maximum False/Missing 0%
Data Rate.

Oata Playback Integrity. Maximum False/Missing 02
Data Rate.

Data Listing Iatsglity. Mazimum False/Missing 0%

3ta Rate.

12, False Targelsy The capeblility vo
inhibiy the nunber of false targets

presented on the PRM display consoles.

Falze Targets due to fixed
reflectors. )

Maximum Bumber oL False
Tracks.

<5% of false reports
due to kaown
gtationary reflectors

Rate.

Spllit Tracks. Haximum Time Until 5 updates
Removal,
13, NTZ Alerty:r The capablliity itz NTZ Projection Alerts Probability of Alert. 100%
provide glerrs when targely are Tategrity.
projected Lo epkar the HIT.
Maximurm False Alert C%

OT4E Test Component

Measures of Effectiveness

Measure ol Performance

Minimum Acceptable
Operational Raguicement

14, Techwical
Pecicrmance

The capability of the PRM System io meet
specified requirements,

PRM Specification

Moets apecified
cagquirement

1%, Maintainabilivy

The capability of ‘the PRM system to be
maintained st the LRU level

DTLE Fault Iseistion
Tests and Arzlysis

Pazged fault isclation
tests

16. Training
operation

the contractor provided training for PRM

Maintenance Course
Content

Received Contractual
Rpprovals

malntenance

The contractor provided: training for PRM

B-2

Cperstions Course
content

Received Contractual
Approvals




LT Test Component

Moeamires ol Lffactivovess

Heasure of Performance

Minimum Acceptable
Oparationa) Reguirement

170 Operaticnal

PRM cperation and malintenance

Specitlied Requirements

The ¢ontractor provided 'documentstion for |"Maintenasce Recaived Contrzctual
Documentation PRH operation and nmaintenance Instruction Book Approvala
Contant
Operator’s Masual Received Contractual
Content Approvals
18. Safety The contracior provided documentation for | Safety Related Passed DULE Salely

Inspsctions

PRY System Demign

Recsived Contractual
Approvals

19, Supportability

The aparing program thal supports the PRM

system,

Quantity of Spares

Received Contractusl
Anprovals

Quality of Spare
Testing Program

f£ach spares acceptance
test ensures proper

operaticn in the PRM
systom

EVALUATION CRITERIA.

The Test Cocordinator (TC} and the Test Engineer (TE) will review the PRM Phase 1
and Phase 2 test documentation and associated trouble report documentation to
evaluate whether esach of the PRM’s MACORs was sufficiently tested and achieved.

TEST DESCRIPTION.

The: DT&E Data Review consists of a review of the contractor performed DT4E and
5ite Acceptance Tests, the contractor Spares Tegt Program, as well as of other
contract related activities, i.e., training course and document reviews and
approvals. This review will evaluate whether each of the Measures of
Effectiveness had been satisfactorily tested and whether the results meet the
corresponding success criteria. This review will be conducted by two test
engineers and does not regquire the PRM system. Before the DTSE Data Review can be
conducted the contractor performed DT&E and Site Acceptance test must be
completed. This review will require copies of the Yas run® test procedures and
the associated test reports {(drafts may be used). The DT&E Data Review shall be
complete when a determination has been made for each MAOR. This determinatiocon
shall include whether the DT&E test conducted was sufficient and whether the
results meet the MAORs.

TEST PERSONNEL REQUIREMENTS.

# Personnel
1 Test Coordinator (TC)
X Test Engineer (TE)

TEST SUPPORT HARDWARE , SOFTWARE AND DOCUMENTATION.

Test Equipment, Pagilities & Documentation
PRM Phase 1 Test Data/Report

PRM Phase 2 Final Tast Data/Report

PRM Phase 1 Trouble Report Log

PRM Phase 2 Trouble Report Log

PRM Specification

Py
s
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TEST CONCLUSION,

CoI #

PASS

FAIL

ISSYE

PROPOSED SOLUTION

: PRIORITY

1

[#)}

10

11

12

14

15

is

17

is

13
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Figure 1: PRM System Block Diagram
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ATS-1- PRM DISPLAY CONSOLE TESTS

TEST OBJECTIVE.

The obigctive of this test is to collect the measures of suitability as listed
below.

| Issue Operational Measure of Suitability
Number | Issues
2 Display The map data presented on the PRM display consoles is
Mapping comprehensive enough for PRM menitoring operations.,
5 System The capacity of the system is sufficient to moniter
Lapacity all foreseeable aircraft in the coverage areas.
10a 'Display The PAM display is of sufficient guality for PRM
Console monitoring cperations.
1Ch - The PRM display console contains all controls

{character size, intensity, data block offset, etc.)
sufficient for PRM monitoring operations.

10c U™ The contrast and brightness of the PRM display console
can be adjusted suitably for TRACON lighting
conditions.

is Training The contractor provided training is suitable for Air
Trafiic PRM operation,

17 Documentation | The contractor provided Operator’s Manual is suitable

for Air Traffic PRM operation.

EVALUATION CRITERIA.

The TC will first analyze each test's test mission log to determine whether the
data collection was conducted acceptably. The data from data collection phases
which were not concluded acceptably will not be included in any further analysis.
The questionnaires will then be analyzed. This analysis will attempt to determine
a consensus of controller opinions for each operational issue. In cases where the
answers point to a difference of controller opinions-the TC may review the
questions with the controllers to dastermine the consensus opinion. A consensus of
the evaluated test controllers’ opinions will measure the suitability for each
operaticnal issue to determine a pass/fail criteria.

TEST DESCRIPTION.

This test will collect opinions from AT controllers by having them use the PRM
display console’s commands and contrels while monitoring targets of opportunity on
a PRM display conscle. The AT controllers will also be supplied with copiss of the
PRM user deocumentation. The AT controllers will be given a set of questionnaires
which will lead them through the test and collect their opinions. Using the
directions in questionnaires atsl-1 through atsli~-4 the AT controllers will use the
PRM display console’s commands and controls first while monitoring the display and
answering the associated gquestions and second looking up each command and control
in the PRM user documentation. For each command and control the AT controller will
answer a set ¢f associated questions, These questions investigate the measure of
suitability of the commands and controls used; and the contractor provided
documentation and training. The AT controllers will then £i11 out questionnaire
atsl-5. These questions investigate the measure of suitability of the PRM display
console presentation and the suitsbility of the system’s tracking capacity.
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TEST PERSONNEL REQUIREMENTS.

# Personnel Responsibility
1 Test Coordinator (TC) Coordinate with AT Controllers
1 Test Engineer (TE) Assist TC
sets of 2 | AT Controllers Use PRM displays, supply opinions
1 AT Supervisor/Stait Use PRM Record/Playback functions,
supply opinions

TEST SUPPORT HARRDWARE , SOFTWARE AND DOCUMENTATION.

Test Equipment, Facilities & Documentation Purpose Duration/# Req.

PRM track capacity data sheets (collected Data Collection | # of Controllers

in DTS1) . +2 copies

PRM System including Operational Displays Data Collection | 3 hours

PRM Operator's Manuzls Data Collection | § of Controllers
+2 ‘copies

PRM Operator's Reference Cards Data Collection | # of Controllexs
+2 copies

INITIAL SET UP/CONEIGURATION.

The configuration used in this test consists of the full PRM system. Both channels
should be operational. This test does not require the actual control of aircraft,
but uses what ever traffic is available solely as a display feature. Note that
guestionnaire atsl-5 should evaluate a heavy traffic situation.

DATA COLLECTION SETUP, TERMINATION & RESTART.

The TE should start the PRM and insure it's proper coperation. The TE should set
the PRM displays to the normal default configuration. The TC should distribute the
FRM operator’s reference cards and the PRM operator’s manuals to the AT controllers
and brief the controllers on the test and their responsibilities. Data collection
can be terminated folleowing the completion of a data collection step i.e., a
completed questionnaire.



ATS~-1

DATA COLLECTION STEPS.

The TIC should distribute gquestionnaire-atsl-l to the AT controllers and instruct
them to use the listed commands to set the Intensities and Range Rings on the PRM
Display features to their preference and answer the associated guestions. Once the
controllers have finished the TC should collect the questicnnaires and fill out the
appropriate sections of the test data log.

The TC should distribute questionnaire-atsl-2 to the controllerxs and instruct them
to use the listed commands to manipulate ithe target Data RBlocks on the PRM Display
to their preference and answer the associated guestions. Once the controllers have
finished the TC should cellect the guestionnaires and £ill out the appropriate
secticns of the test data log.

The TC should distribute guestionnaire-atsl-3 to the controllers and instruct them
to use the listed commands to manipulate the Map and View and move the text areas
on the PRM display to their preference and answer the associated guestions. Once
the controllers have finished the TC should collect the questionnaires and fill out
the appropriate sections of the test data log.

The TC should distribute questionnaire-atsl-4 to the controllers and instruct them
to use the listed commands to enter System controls of the PRM and recall display
Setups and answer the associated guestions. Once the controllers have finished the
TC should collect the guestionnaires and £ill out the appropriate sections of the
test data log.

The TC should distribute questionnaire~atsl~5, 6 & 7 to the controllers and
instruct them to use the listed protected compands and answer the associated
guesticns. Once the controllers have finished the TC should collect the
questicnnaires and fill out the appropriate sections of the test data log.

Trhe TC should distribute guestionnaire-atsl-8 and the PRM track capacity data
sheets {collected in DTS1) to the controllers and instruct them to view the PRM
dispiay and adjust Control kncbs and answer the associated guestions. Once the
controllers have finished the TC should collect the questionnaires and £ill out the
appropriate sections of the test data log.
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Questionnaire=1. Name: Date /
iptensity/Range Ring Sut Ber Sebt Incensity Teggle Range Set Range Toggle
Commands. Intensity Intensity £ All Data Ringe On/Off Ring interval Pataliel
of All Text of All Maps Blozks Lines Ou/QL{
Qi-Found in Ref Card OK OK oK OF oK GK
Was the command Too Hard Toa Hazd Tos Hard Tes Hard Too Harg Too Hard
Tonnd. sasily enpugh?
Not Found Nt Found Hot Found Not Found HNol found Hok Pound
Qi-Ref Card Entry OK O OR oK OK OK
Was the comnand’s Toc Ciyptic Tee Cryptic Too Cryptic Tl Dryptis Too Cryptic Too Cryptic
entyy
uselul/complete inconpiete incomplete incomplete Incomplete Incompicrs Incompleta
enough?
Q3-Found in Dps OX Cox DK C¥ OK OK
Mapual
Too Hard Ton Hard Tov Hard Teo Hazd Too Hard Too Hara
Waz the commsnd
found eanily Hat . Found Bot Found Hot Found Mot found Bot Found Not Found
Q4-0ps Marausl Ent [ GK oK oK [aY3 oK
Was the command’s Toe Crypeic Tot Cryptic Tos Cryptic Teo Cryptic Too Lryptic Too Cryptic
enptry
ugeful/ocomplete incomplete incomplete Incomplate Incomplete Incompliete
encugh?
QS-Keystrokes Good 3ood Good Good Good Gond
Are the command'se Uuable Usable Usable Usable Usable Usable
raystrokes
acgeptablie? Unacceptabl Unacceptabl Unaaceptable Unacceptable Unacceprable Unaccaplable
2 a
Qé-Feedpack OKX Or OR OK OK ox
Was the command'ys not Usefyl Rot Useful Hot Uselful Hot Useful Mot Useful Hot Useful
feeuback avceptable?
Hot Needed ot Needed Kot Heeded Not Needed Not Needed Hot Neaded
CI-Teaining O oK. OK OK OK OK

Wag the tralning
provided for the
commangd scoceptable?

Tos Lit¥ls
Too Cryptic

Rot Covered

Teo Little
Too Cryptic

Hot Covered

Too Littie
Tog Tryptic

Not Covered

Too Little
Too Cryptic

Nol Covered

Too Littls
Too Cryptic

Not Coverwd

Too Little
Too Cryptic

Not Covered

GE-CMD Selection

Yes

Yes

Yes

Tes

Yes

Yes

at all?

Loes the command HosLevel Hostlevel Boilevel No:Level No:DLevel Ho:level = r
aliow you Lo sel the o — ceguired required raguired 2guited
istensity level you reguired teguired Jprefeired /preferred /preferred /preferred
requice oy prefeg? fpraterred /preferred

0D9-CMD needed Reguirec Required Reguired Required Required Required

Iz Riiis command Nice Kice Nice Nice Hice Hice
required, mnice to

have or not. sneeded Not Heeded Not Needed Not Needed Hot Needed Not Needed Hot Needed

A res COMREnts

Trer W

Plaes {5 the
opriate command
3 the 0§ befors
gach comment,

Erz there any items
onthe display thak
nsl have an
intensity adivstment
command/contrel that
vou reguire/prefer
one for?
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Questionnaire-2.

Name:

Date

/o

Dats Block Commands Modify Lesder Sor Leade: odify Leader Set History Toggle
Ling Length Line Défzult L‘ne Angi- 3 Trail Length History
for 2ii Dats mngle for Selected bats for-All Data Trails Dn/DLE
Blocks Hew Tarqgers Block ) Bincks for Al
Targety
Si-Found in Ref Carzd oK o1 [+75 oK [e}:4 oK
Was the command Too Hard Too Hacd Toc Hard Too Hacd Too Har Too Hard
foumd easily enoughl :
Not Fogund Hot Found Nt Poand Hot Found Kot Found Mot Found
QR~Ref Care Entrcy OK oY (a);9 oK OK QK
Was the command®s Too Cryptlc Toe Cryplic Too Cryptic Too CrypLic Too Cryptic Teo Cryphlc
/ALIY
uzelul/complete Incomplete Incomplete Incomplete incomplete Incomplete Incomplete
anough?
Qi-found in Ops oK OK OK oK QX oK
Manual
Too Hard Too Hard Too Hard Too Hard Too Hard Too Harzé
Was the commang
found easily enough? Not Found Hot Found HNot Found Not Found Not Found Kot Found
Qi~0ps Manual Entry OK OK OK OK OK OK
Was the command's Toe Cryplic Too Cryplic Too Cryptic Too Cryptic Too Cryptic Tor Cryptic
entry
usgivl fconplete incomplete Incomplete Tuonmplete Incomplets Incomplete Inzomplete
enough?
Li-Keystrores Good Good Good Good Good Good
Aze the Yaable tsable Usable Usgable Uszable tszahle
keystrok
aceeptabie? Unacceptable unacceptable Unacceptable Unacceptable Unacoeptable Unacceptable
QE~Feedbask [s33 Ok Ok or ()3 ox

Wae the command!
fecdback t

Hot Uscful

Hot Useful

NOoL Usgeful

Not Usgeful

Wot Usefnl

Not Useful

Hot Nzeded HOT Needed Net Heeded Not: Nesded Hot Heeded Not Needed
Cl=Training QK [s)4 oK oK [2]:4 OK
Waz the craining Tco Little Tog Littls Too Little Too Little Too Little Too Little

provided for the
commangd accaptable?

Tco Cryptic

ol Covered

Too Cryptic

Hot Coverad

Too Cryplic

ot Covered

Tao Cryptic

Not Coveread

Too Ceyptic

Hot- Covered

Too Cryplic

Not Covered

Yes

Q8-CHD Selecticn Yes Yes Yes Yes Yes
Does the Conmend Ng:dire Noisize Norsize No:siie Horsiee No:sgire
2110w you 1O s2t the required requires required required required required
Zipey YOI foquire or /preferred /prefercen /preferred /preferred /preferred /preferred
prefer?
Q4-CMD ngeded Required Requicsd Required Regulred Reguired Regquired
Is this command Nice Nice Nice Nice Rice Hice
teq_sred. ni*# to

[l (o34 Rot Heeded Hot Needed Nobt Needed Not Needed Hot Heeded Not Needed
:at alid

grvrrr Comments

st roew

'u th
iate cegmnand

he uf b
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Questionnaire~3.

Name:

Date /

/

Mova/vizw Commands

Set Size of

Toggle Systen

Move System

Move Toast

Move Preview

Move Systam
Data Ares

A1! Text Stavud Area Status Rres List 2 rEd
DuiGEL
it Rel Lazd OK UK 0K OK [or 4 CK
Wag the command found Toe Hard Too Hard Too Hecd Too Hard Toc Hard Too Kacd
sazily enough? )
Hot Found Hot. Pound Hot Found HoL Foungd Not Tound ot Found
Rel Card ntry DK OK o O ax O"

¥es the command'y entry
uaciul/somplete. enouyh?

Too Lrypyic

Toe Cryptic

Too Cryplic

Too Cryptiz

jncomplete Inconniate incomplete tocomplete tncomplete Incomplete
Qi-Found in Ops Manusl on 43 o114 ot oK OK
Wan the commend found Too Hard Too Hard Too Hazd Too Hard Tee Hard Tou vard
saeily esough?

Mot Found Kot Found Not found Hog Found ot Found Kot Found
Qa-Gps Manual Ehtry OK OK 0K oK oK OK
Was the command’y entry Tou Cryptic Teo Cryptic Too Cryptic Too Cryptic Too Cryptic Too Cryptic
usgfvl/complete encugh?

Inconplete incomplete Incomplete Incomplete Incomplete Incomplete
Qi~Keystrokes Good Good Sood Good Good Good
Are the command's vsavie Usable Dsable Usable Usabile Usahle
Keystroxen accteptable? v 7

Unzcceptable Unacceptable Unazceptable Unaceeptable Unzcoeptable Ynacoeptabl

@

Q6 Feedback Ok Ok Ok Ox Ok Ok

Wag tha command's
feedbock acceptable?

HoL Useful

KoL leedsd

Hot Neegded

Net Useful

Hot Neewded

Rot Uaeful

Hot Needed

wot Useful

Not Neaded

1-Training

HWas the-traiaing
provided for the commang
acceptable

QK

Too Litrle
Tow Cryptic

Net Lovered

Too Littie
Tob Cryptic

Mot Covered

Too Littis
Too Crypric

Nat Coverad

joi4

Toe Little
Too Cryptic

Not Covered

oK

Too Little
Too Cryptic

ot Covered

OK

Too Littie
Too Cryptic

Not Covered

QE~LHE Selection

Yex

tes

tes

Yes

Yes

poes the command work a3 No Ho BO Mo o jile}
Lyou regquite/prafer s€e comments. | See comments see opmments sEg COMMEntS gge commente se8
E commants
§ Qe~IMD pesded Requirad Raguiced Reguired Required Required Required
§ Is this command Rice Nice Nice wice Kice Hice
i teguired, nice Lo have
| or not npeaded st ail Not Reeded Mot reeded Bol Nesded Hot Neseded Not Needed Hot Reeded

Nrrerr COMments vasvew
Pisee in the appropriste
commanyd columa the OF
before easch comment.

e any additional
T controls
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Questionnaire-4. Name: Date / /
System/Setup Commands’ Silence Set Enter Restore List Display | Configure
fystes’ Alapm Barometric’ grotected Controller Satups Cisplay
Freysute Hode Default Setups
pleFound in Ref Card oK oK : OR oK OK (316
Waz the cowzand found Teo Hard Too Hard Too Harg Too Hard Too Hard Too Hard
eazily. encugh?
Net Found Not Pound Not Found Nob found Mot Found Hot Found
Q2~Ref Card Eniry oK OK oK DK oK OK
Was the cosmand!s entry Too Tryptic 7o Cryplac Teo Cryptic Too Cryptic Too Cryptic Too Cryptic

useful/compiand

enough?

incom Inzompleta Incompiete Inconzints incomplere Incomplete
Qi~Found an Opy !} -3 R QK OK oK GH LK
Wag the commend found Too Hard Toc Hasd Too Hard Too Hard Toe RHard Tao Hard
easily enough?

Not Found Net Pound Not Found Not found Not Found Not Found
Q4-Cps Manual Entry OK OK OK oK oR OK

Was the command's entry
useful/complete enough?

Too Cryptis

Too Cryptic

Too Cryptic

Toe Cryptic

Too Crypric

Too Cryptic

Incompiets Inconplete Incompleate Incomplete incomplete incomplete
Q>-Keystrokes Goed Good Laod Gobd Good Good
Are the command's Usable Usakble Usable Usable Usable Usable
veystrokes Icceptable?

Unaccepratris Unaceepiable Unacceptable Unacceptable Unacgeptabie Unacceptable
Q6~Feedhinck [s]3 [s33 [s33 Ok Ok Ok

Was the command's
fesdback sooeptabley

Hor Useful

Not, Nesgiesd

Hot Useful

st Needad

Nou Uselyl

Hot Needed

Mot Useful

Not Hesded

Not Uséful

Mot Needed

Kot Useful

Not Needed

Qi-Training

Was the: training
provided for the command
accoplable?

Too Little
Teo Cryptic

Hol Covered

OK

Too Little
Too Toyptic

Hot Covered

4

Too Little

Too Crypric

Not Covered

OK

Too Little
Too Cryptic

Not Covered

OK

Too Littie
Too Cryptic

Hot Covered

OK

Too Little
Too Cryptic

Not Covered

QE~-CMD Selection

Yes

Yes

Yesg

Yeos

tes

Dogs the command zllow Ho:size Notziz . No:size No:size Norsize No:size
you to set the sizes you required reguired requirsg required required regulired
raguire or prefer? /prefecred /preferred /prefecrred /pretarred fprefersed /preferred
Qe-~-UMD needed Reguired Required Required Reguired Required Raquired

s iz command Hice Nice rice Rice Kice Rice

ratuized, plce L0 have
S not nesded BT silv

Not Needed

Not Nusded

Not Needod

Not Hewadsd

Not Hasded

Not Noesdesd

CerTLe Commantg FTRRERE

Place in the appropriatve
command column the Qf
before =ach comment.

Are there any items on

the display that 4

have a system/set
ke
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Questionnaire-5. Name: Date 7/ /
Protocted Commands Start System Stop System Step Stasz Salect Tape
Recording Recorging orive

Qi-found in Ref Card 3 554 OK (e oK
Wags the command found Too Hard Too Hard Too Ha:zd Too Harxd Toe Hard
eacily enough?

Kot Found Not Found Not found Kot Found Hot Found
Q2-Ref Card Entry oK CK oK oK or
Waz the command's entry Too Croyptic Too Cryptic Too Cryptic Tos Cryy Toe Cryptic
useful/complete enough?

Ircompliete Iincomplete ncompliete Incomplete Incomplete
Q3-Found in Cps Hanual oK OR oK &K DK

Too Hazd Too Hard Too Hard Too Hard Too Hard

ot Foupd Not found Hot Found Not Found Not fovnd
24~Ops Manual Entry OX CK oK OK OK

#Wag the command's entry
vgeful/complete enough?

Too Cryptic

T Cryptic

Too Cryptic

Too Cryptic

To0 Cryptic

incomplete Incomplete Incomplete Incomplete Incomplete
Q5-Keystrokes Good Good Good Geod Good
Arg the command's Usable Usablie Usable Usable Usahile
¥oysirokes acceptable?

Unacceptable Uracceptsable Unacceptabie Unacceptable Ynaccepreble
Q6~Feedback Ok Qk Qi o Ok

Wan the commang's fesdback
accertakle?

Hot Useful

Not Needed

Not Useful

NOT Hesged

Hot Useful

ot Reeded

Not Useful

Hot Needed

Non Useful

Net Needed

ing

Was the training provided
for the command acceptable?

Toc Little
Too Cryptic

oK

Too Little
Too Cryptic

Too Littie
Too Cryptic

oK

Too Little
Too Cryptic

OK

Tog Little
Too Cryptic

ot Covered Rot Covered Hot Covered Hot Covered ot Covered
QB8-CHD Selection Yes Yes Yex Yex Yes
Dogs the command alliow you BoIs1zER Ho:rsize Hotsize Ho:gize No:slze
Lo set the sizes you tequired required regquired reguired requized
reguize or prefer? /preferred /preferved /preferred /preferred /preferred
Q9-Protected CMD needed Protectas Protected Protected Frotectea Protected
Sheuld this command be a3 Controller Controller Contraller Centreller Controller
protected command . 3
contreller command , of is Bot Needed Hot Reeded Not Needed Not. Reeded Not HNeeded

it not needed atl ali?

Caered Somments tRvers

Place in the appropriate
command column the Qf
before each comment.

Are there any items on the
display thatl £0 not ha
systen/zetuyp adjusims
command ¢l that
regquire/prefer oae £o
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Questionnaire-56. Name: Date / /
Protected Tommands Change Radar {hange Set Date Sex Time: Test Volce
Channals Runways Alery
Ql=Found in Refl Carg OK QK K OK (24
Wag the command found Ten Hard Tow Hard Too. Hard Ton Hard Too Hard
easily enough?
Not Foui Rotv. Found HoL Found Not found Hot Found
Qe-Rel Card Entry oK O 2K OK. oK

'z entry Tryptic Lryptic Too Coyptic Too Cryptic
gnougn?

Incompliete incomplete Incomplete iscomplete incomplete
Q3-Found in Ups Manual TK oF oK oK oK
Wes the commsnd found Too Hard Teo Hard Too Hsrd oo Hard Toa Hard
easily enough?

NoOL Found Het found Hot Found Hot Found Hot Found
Q4-0pz Manusl Entry [e1:4 o4 OK oK oK

Was the command’s entry
useful/complete enocugh?

Too Cryptuic

Tao. Cryptic

Too Cryplic

Ton Cryptic

Toe Cryptic

Incomplete Incomplete incomplete Incomplete Incomplete
G5-Reystrokes Good Conad Good Good Good

Usabla Usable Usable usable Usable

Unacoestablie Unacceptable Upacceptable

Ok Ok Ok

Wasg the command's feedbach
scceptable?

Hot. Useful

Mot Heeded

Not ydsgeful

Not Needed

Hot. Useful

Nor Needed

Hor Useful

Not Needed

Not Useful

Not Heeded

s the training provided
for the command acceptable?

K

Too Littie

Too Coyptic

Hot Covered

OK

Too Little
Too Cryptic

Hot Covened

CK

Too Little
Ton Cryptic

Not. Covered

QK

Too Little
Too Cryplic

Hot Lovered

Ox

Too Little
Too Cryptic

Hot Coveroed

QB-CME Selection

Yes

Yez

Yex

Yes

Yes

L the compand aliow you Rersize Noisive No:gize No:isize

g £ the gizeuz you requiresd required reguired required
tegilre or prefer? forefetres /praferzed /preferread fpruaferred /pieferred
Qb-frotacted UMD needed Provected Protected Protected Protected Protecred
Snhouid this ¢command be 3 Lontroller fontroliler Controller Contrelier Controller
protected command , 2 )

contreller command , or is Hot Heedsd Mot Nepded Hot. Heeded Not Heeded Not Needed

iv not nesded at all?

Tetees Commontg YrEren

Place ia Lhe appropriste
command column. the Qf
vefore each comment.

Are there any items on: the
dinplay o o 0L have &
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Questionnaire~7.

Date

A

Provectled Commands

Deny

Save Display

Delete Display

Log out of

Setup . Setup Protected Mode
e
Qi-Found in Ref Card oK OK OK OK
Too Hard Teo Hard Too Hard Toe Hard
Net Pound voL Founo Hov Found Not Found Hot Found
Q2-Ref Card Entry oK OK fa}le oK oK

Has the comnand’s entry
oseful feomplete snough?

Tow Cryptis

Too Cryplic

Too Uryptic

Too Cryptic

Tas Cryptic

incorplete } siete incomplete lncomplete Incomplera
Q3-Found in Ops Manual OK o34 (22 K feiie

Too Harcd Too Hazd Too Barz Too Haxd Too Bard

Not Found Not Found Not Found Hoi Found Kot  Found

< OK CK OK oK
Was Lhe command's entzy Too Crypric Top Cryptic Too Cryptic Ton Cryptic Too Cryptic
wgeful/complete enough?

Incompliers Incomplete Incomplete Incomplele Incomplete
QS-Keystrokes Gong Goon Goed Good Good
Are the command’ s Useolin Usable Usable Usable Uz=able
keystrokes acsep

Unscceptadle Unaccaptable Unacceptable Unacceplable Unacceplable
Qb~Feegback Ok ck [} 533 Ok

Was. the command's f{eedback

Mot yseful

Hot Ugeful

Hot Useful

Hot Useful

agceptaple?
Hot Needed Nci Needed Hiot Heeded Not Needed Hot Heeded
Gi-Training QK oX oK 0K OK
ining provided Teo Little Too Little Too Little Too Little Too Litile
~and acceptable? Too Cryptic Too Cryptic Too Cryptic Too Crypuic Tog Cryptic
Hot Covered Not Covered Not Covered ot Covered Not Covaerced
QE~CHD Selestion Yes Yes Yes Yes Yes
i alliow you Ho:5izs No:size Norsize Neojsize
requis required required regulized
/preterred /preferred /peeferred joreferred /prefesced
Pronected Erprecteg Pratected Protected Brotecied
Should this command be a Contreiliser Controller Contzollier Contzeller Controilsr
protecred Somnand , a
zontroliler command., of is Not Needed Hot Nzeded Hot Meeded Net Needed Hot Needed

4 not neéeded at 3317

reonwy Commonts Y2rrer

Fimce in the appropriate
command oglumn the QF
pefore sach comment,

any dtemn of

an
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Questionnaire-8.

Name:

Date

/

Display Presentation
Quality and Display
Control Capabilities

E8 NO

i The problem is.. .

iIs the display
presentation suitably free
of reflections and glare?

Is the display
presentation suitably
consistent?

Is the display
presentation suitably
clear of clutter?

Is the display
presentation suitably
flicker free?

Does the display
presentation prowvide
sufficient contrast and
brightness?

Is the display
presentation of uniform
brightness?

is the display
presentation suitably well
defined with no blooming?

Does the display
presentation quality
sultably recover after a
view command {with 1 sec)?

Are the display map lines
and alphanumerics small
encugh but not too small?

Is the presentation of the
Map complete and suitable?

Are the display control
knobs easily accessible?

Do the display control
knobs make quality
adjustments?

Is the default display
setup generally suitable
for each approach?

Is the PRM’'s tracking
capacity suitable for all
traffic patterns?
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TEST DATA REDUCTION AND ANALYSIS.

The TL will first analyze each test’s Test Mission Log to determine whether the
data collection was conducted acceptably. The data from data cecllection phases
which were not concluded acceptably will not be included in any further analysis,.
The Questionnaires will then be analyzed. This analysis will attempt to determine
a consensus of controller cpinions for each guestion. In cases where the answers
point to a difference of controller opinions the TL may review the questions with
the controllers to determine the consensus opinion.

TEST CONCLUSION.

The test will be complete when the post test section of the test mission log has

been completed and when a final consensius has been determined for sach Measure of
Suitability.

FPor each failure the issue will be entered along with a proposed sclution and an

assessment of the issues priority.

Co1 PASS | FAIL { ISSUE { PROPOSED SOLUTION P PRIORITY
Rumber i

10a

i0b

10c¢

16

17

c

§

i3
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ATS? - PRM FLIGHT TEST

TEST OBJECTIVE.

The objective of this test is to collect the measures of suitability as listed

pelow.
Issue Operational Measure of Suitability
Numbexr | Issues
i Coverage Area | The coverage area presented on the PRM display consoles
is sufficient for PRM monitoring operations for all
applicable approaches.
4 Display Closely spaced targets can be resolved on the PRM
Resolution display consoles sufficiently enough for PRM monitoring
opesrations.,
Sa Tracked The tracking and display of aircraft is sufficient for
Targets PRM monitoring operations for all applicable approaches.
sp [ The timeliness of the displayed targets is sufficient
for PRM monitoring operations.
Sc The correlation and display of ARTS data is
comprehensive enough for PRM monitoring operations.
iz False Targets | The number of false targets displayed on the PRM Display
Console is few encugh for PRM monitoring operations.
13 NTZ Alerts The Aural NT2 projection is suitable for PRM monitoring
operations:
16 Training The contractor provided training is suitable for Air
Traffic PRM operation,
17 Documentation | The contractor provided Operator’s Manual is suitable
for Air Traffic PRM operatien.
EVALUATION CRITERIA.

The TC will first analyze sach test’s test mission 1log to determine whether the

data collection was conducted acceptably.

The data from data collection phases

which were not concluded acceptably will not be included in any further analysis.

The guestionnaires will then be analyzed.
a consensus of controller opinions for each operational issue.

This analysis will attempt to determine
In cases where the

answers peint to a difference of controller opinions the TC may review the

gquestions with the controllers to determine the consensus opinion.

A ¢onsensus of

the evaluated test controllers’ opinions will measure the suitability for each
operational issue to determine a pass/fail criteria.

TEST DESCRIPTION.

This test uses two FAA test aircraft to supply targets for AT controllers

{two &t

time} te monitor and contrel at the PRM Display Conscles. The FAA test alrcraft
will be flown by FAA test pilots. The flight profiles will include: NTZ blunders
aleong the approach path {including a missed approach) as well as transponder
failures and emergencies. A full list of flight profiles is given in table 1.
Additional approaches may be selected by the Test Participants (AT controllers) as

time permits.

A1) flights tests will be <conduected under visual f£light rules

{VFR}. The AT controllers will be given a set of guestionnaires which will collect
their opinions following each set of flight tests.

Cc~14
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TEST PERSONNEL REQUIREMENTS.

t APP# | Left Approach Right Approach

1 Missed Approach Missed Approach

2 Simultaneous Approach {(fast AC) 30 NTZ Blunder € 5MRE {(slow AC)

3 30 NTZ Blunder {8 12MRE Simultaneocus Approac

4 No Initial Freguency Changeover 30 NTZ Blunder @ 1MRE

5 Transponder Failure € 5 MRE Cvershoot Turn On, Then
Simultaneous Approach

& Simultaneous Approach Transponder Emergency @ 12MRE

7 30 NTZ Blunder @ .2MRE {slow AC) Simultaneous Approach, 250’ Inside
Center Line (fast AC)

8 Simultaneous Approach, 250° Radic Failure € 10MRE

¢ Runway Center ‘Line

9 30 NT2 Blunder & SWRE Simulate Poor Transponder
Beginning on Downleg

10 Poor (Weaving) Simultaneous Approach | Transponder Failure @ 5 MRE

11 Overshoot Turn On, Then Simultaneous 15 NTZ Blunder @ SMRE

Approach

12 Radio FTailure € 10MRE Poor {Weaving} Simultaneocus
Approach

13 15 NTZ Blunder B BMRE No Initial Frequency Changeover

TABLE 1 FLIGHT PROFILES

# Personnel Responsibility
1 Test Coordinator {TC) Coordinate with AT Contrecllers
1 Test Engineer (TE) Assist TC
4 Test Pilots Fly Test Alrcraft
setts of 2 | AT Controlliers Use PRM displays, supply opinions

TEST SUPPORT HARDWARE , SOFTWARE AND DOCUMENTATION.

Test Eqguipment, Facilities & Documentation | Purpose

Duration/# Req.

PRM System including Operational Displays Data Collection | 3days

Test Aircraft

Data Collection | 3days

Data Tapes

Data Collection | 2 tapes

PRM Operator's Manuals

Data Collection | # of AT
Controllers +2

PRM Operator's Reference Cards

Data Collection | # of AT
Controllers +2

INITIAL SET UP/CONFIGURATION.

The configuration used in this test consists of the PRM system and it’s operational
displays as shown in Figure 1. This test reguires a set of PRM displays in their

normal operational environment including operational communications.

be complete when a final consensus has been determined for each Measure of
Suitability. To obtain this consensus portions of the test may be rerun using

vargets of opportunity.

The test will
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DATA COLLECTION SETUP, TERMINATION & RESTART.
The following are the steps to be completed before beginning the data collection:

1. The TC should coordinate with the AT Supervisor for the appropriate time of the
day to conduct the live test flights as a safety consideration, The AT Supervisor
should be informed that the flight test requires simultaneous ILS approaches. . All
flights must be conducted in VFR cvonditions. These tests will affect other
controllers than the monitor "Test™ controllers. The TC should coordinate with ths
AT Supervisocr so -that all affected controllers are aware of the test. The TC
should ensure that the test pilots have béen fully briefed on the flight profiles
and the objectives of the test.

2. The TE should start the PRM, insure it's proper operation and set PRM Displays
i and 2 to the normal default configuration.

3. The TC should distribute the PRM Operators Reference Cards to the Test
Controllers.

4. The Test Controllers should.set the PRM display to their preferences and
perform any MSP procedural regquired set ups, i.e. a communications test.

Data Collesction Steps.

1. The TC should inform the test pileots, TE2, and TE3 to follow procedures with
the AT Supervisor and Airport Planning and Management for readiness of actual
£light test,

2. The TC should dinstruct the Test Controllers to monitor the displays as they
would for normal PRM monitored simultanecus ILS approaches and to respond to the
tests. as they would to a real world event.

3. The TE should observe and note on the Test Data Log any abnormal events.

4. At the conclusion of the flight test the TC should distribute the Operator’s
Manuals and associated Questionnaires ATSZ-1 through ATS2-4 and instruct the Test
Controllers to fill then out.

5. The TC should then collect all of the Questionnaires.
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Questionnaire~1. Hame:

Date

/

Target Pregentation

YES

The Probigm

is...

Qi-Honitor Joverage Ares

Dues the $RM effectively display the o
responsible for {iacluding aititudei?

\:r
w
it
o
o
]
“©
©
&
bt

"
0

Qi-Ho-Coversge Areas

Do ing so-coverage arezs (i.e. tower wedgel 6oL
your capability 1o pez!orm your monitor teupd:

G4~False Targars

Iz the display presentation svitably free of false 'tagg
Or spuTious returns?

ets

O5-Ground Spaed

suitable for your monitor respongibilities?

Is. the ground speed of the aircgaft dispiayed by the PRM

Q6~Loasts Preveatation

Is whe presentation of track coas

13 Lack drops
auitable fOr your moniter respoasibi 27

QI-Coast Frequency

iz the fregquancy of Lrack coasls suitablie?

Qb-alern Inhibit

Doss the menual/fautomaric alet
to minimize nuisance aural alse

QY- I;u/ﬂhs Sysvem Suitablliuy?

o oyou fesl that whe PRM/NAS systam sullably and
cff'”t‘vely SUPPOLLS your monitor respongibilities Yor
reselving vach of the alerr evenls Tested?

Q10~-PRE/NAS System Suitability?

Co you feel Lhat the PRM/NAS system suitably
elfectively sugperts the monitoring of simu
ape 128 ?
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Questionnairs 2. Name: Date / /
Alart Presentation Projestion NTZ ARTS: CA ARIS LA
Voicte Alert Penetration Aisrt slart

QI-Cps M Zniry. oK OK oK OF
Was the Alert found easily Too Hara Too Harc To0 Hord Tog Hard Too. Hard Too Hard
encugn?

Nol Found Kot Found doet  Found ROt Found Net Found Kot Found
Q2-Cpe Manual Entzry oK K OK oK OK OK
Suitablilivy.

Teo Lryptic Too Crypric Too Coyphis Too Cryptic Toos Cryptic Too Cryptic
i35 whe Aleil's entry
usaful/complete enough? Incomplete tncomplete Insomplete Incompletz Incomplete Tncomplate
Ga-Tralning. 0K QK 614 oK OK OK
Wasg the training provided for Too Littis Too 2t i Toe Little Tog Littls Too Little
the alert presentation Toc Cryptic Too Uryptic Tos Cryptic Too Cryptic Tog Cryptic

acceptable? i.e., did it
cover what the Alert means?

Hot Covered

Not Covered

Not Covered

Not Coverad

Q4-Alert Placement. ¥ss igs Yes ves Yes fes
Is the placemert of the Alect Ho: See No: Ses No: Sa2 Nt Sse No: See
in the date binck suitable? 3 Tomments Comments Comments Comments

reewrs Copmon{s terxAv

Place in the appropriate
commang
column the QF bafore sach
comment .




Questionnaire-3, Name: Date VAR

Filarl Presentation Emergency Ragie Hijack Transpongdet Transpondeg Timg Alere
Code fatlure Loast fallure

21-Ops Manual Entry, % K QK OK OK QK

War the Alert found zasily Too Hard Toe Hard Too Hard Tow Hard Too Herd Tos, Hard

ancugh? .
Hot Found NOU Found Hot found ot Found Eot found Hot Found

Q2-2p5 Banual Entry [5: 4 oK or O K [e73

Suitabiliny.

¥a3 the training provided for
he alert presentatiosn
avceptable? i.e., dig it cover
Wndt the Alert means?

Teo Little
Teo Crypric

Hot Covered

oo Cryptic

Not Covered

Tes Little
Too Cryptic

Hot Coversd

Too Littie
Tuo Cryptic

nNot Covered

Too Little
Tea Cryptic

Hot Coverasd

To0o Tryptic Ton Cgyptic Toe Cryptiv Too. Coyplic Tow Crypric Teo Cryptic
Was the Alestis entry
uselful /complete enough? Incomplete incomplets Iincomplete Incomplate Incomplete incomplete
QI~Training. o214 oK oK OK OK oK

Too Little
Too Cryptic

Hot Covered

Qi-Alert Placement. Yes Yas Yes Yes Yey Yes
is the placemsnt of the Alert He Ha Ho e Ho No
in the data block suitable? Sec See Sep See S¢e See Comments
Comnents Commernty Comments Comments Comment s
LE RS 2 N4 Co-pments IR R X
flace-in the sppropriste
comnand
column the Qf befors each
comment .
c-19




ATs-2

Questionnaire-4, Name:

General

YES

KO

. The Problem dg. o,

Qi~-PRM/NAS Systen Sultabality?

153

Dly ang effecrivel
for resolving each o

E-155 1

Do wyou feel that the PAMINAL 2
supports your monitor responsi
the alert events tested?

¥
£
&4

*

¥,
B3

#:

Q2-Data Block Locations?

D2 you feel rhar the defauic Dat siong aszigned by
Lhe PRM are suilable and sffzriive?

Qi~Map Features?

U you feel that the Map festures displayed by Lhe PRM are
stitable and sffectiver

Q4~Map Features Training?

Was the training provided Lo you on the map features suizable
and comprehengive?

Q5~rgpect Ratlio Training?

Was the training provided to vou on the effects that the 4:i
aspect ratic have on the dlsplayed targets sultable and
coemprehengiva?

Qe-~Other Treaning Coacerns?

Was the trainlng provided te you suirable and compzebensive po
that you cah 4se the PRM/NAS system to effsctively suppdrt
your mohitoring responsibilities?

cevaprerivesty
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TEST DATA REDUCTION AND ANALYSIS.

The TL will first analyze each test’s Test Mission Log te destermine whether the
data collection was conducted acceptably. The data from data collection phases
which were not concluded acceptably will not be included in any further analysis.
The Questionnaires will then be analyzed. This analysis will attempt to determine
a consensus of controller opinions for each guestion. In cases where the answers
point to a difference of controller opiniens the TL may review the guestions with
the controllers to determine the consensus opinion.

TEST CONCLUSION.

The test will be complete when the post test seéction of the test mission log has
been completed and when a final consensus has been determined for each Measure of
Suitability, For each failure the issue will be entered along with a proposed
solution and an assessment of the issues pricrity.

COoI1 PASS FAIL : ISSUE iPROPOSED SOLUTION gPRIORlTY
Number i :

1

=N

gb

Sc

12

13

16
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ATS3 - SYSTEM FAILURES TEST

TEST OBJECTIVE.

The objective of this test is to c¢ollect the measures of suitability as listed
balow.

Issue Operational Measure of Suitability
Number | Issues
8a System The visual and aural alarms provided on the PRM Display
Failures Console for system failures are suitable for notifying
appropriate personnel.
8b The visual and aural alarms provided on the PRM Status

Display for system failures are suitable for notifying
appropriafe personnel,

1& Training’ The contractor provided training is suitable for Adr
Trafiic PRM operation.
17 Documentation ! The contractor provided Operator’s Manual is suitable for

Air Traffic PRM operation.

EVALUATION CRITERIA.

The TC will first analyze each test's test mission log to determine whether the
data collection was conducted acceptably. The data from data collection phases
which were not concluded acceptably will not be included in any further analysis.
The guestionnaires will then be analyzed. This analysis will attempt to determine
a consensus of controller opinions for each coperational issue. In cases where the
answers point to a difference of controller opinions the TC may review the
guestions with the controllers to determine the consensus opinion. A consensus of
the evaluated test controllers’ opinions will measure the suitability for each
operational issue to determine a pass/fail criteria.

TEST DESCRIPTION.

This test does not require the actual control of aircraft, but uses targets of
opportunity simply as a display feature. This test will collect opinions from AT
controllers by having them monitor the PRM displays as PRM system fallures are
demonstrated. These system failures will include as a minimum:

Channel switches/faillures

LAN switches/failures

Tape recorder status/failures
Keyboard failures

Dectalker failures

ARTS Interface failures
Display failures

Tracking overload and overflow
Antenna failures

Critical system failures

Additional system failures will be selected by the Test Participants (AT
controllers}. Questionnaires will be collected from the AT controllers to obtain
their opinions on the Measures of Suitability for each Operational Issue. An
analysis of the Questionnaires will be conducted by the test director along with
the AT Controllers to obtain a consensus of opinion for each Measure of Suitability

€c-22
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TEST PERSONNEL REQUIREMENTS.
# Personnel Responsibility
1 Test Ceordinateor (TC) Coordinate with AT Controllers
1 Test Engineer (TE) Assist TC
sets of 2 | AT Contreollers Use PRM displays, supply opinions

TEST SUPPORT HARDWARE, SOFTWARE AND DOCUMENTATION.

Test Equipment, Facilities & Documentation | Purpose Duration/§ Reqg.

Pre-shortened 9 track data tapes Full tape test 2 tapes

PRM System including Operationzl Displays Data Collection | 3 hours

PRM Operator‘s Manuals Data Collection | # of AT
Controllers +2
copies

PRM Operator’s Reference Cards Data Collection | # of AT
Controllers 42
copies

INITIAL SET UP/CONFIGURATION.

The configuration used in this test consists of the PRM system and it’s operational
displays as shown in Figure 1. This test requires a set of PRM displays in theirx
normal operational environment including operational communications. The test will
be complete when & final consensus has been determined for each Measure of
Suitabilicy.

DATA COLLECTION SETUP, TERMINATION & RESTART.

The TE should start the PRM and insure it's proper operation on channel 1. The TE
should set the PRM displays to the normal default configuratien.: The TC should
distribute the PRM operator’'s reference cards and the PRM operator’s manuals to the
ET controllers and brief the controllers on the test and their responsibilities.
Data collection can be terminated and restarted following the completion of any
sub-failure test.

Data Collection Steps.

1. Controlled Channel Change,

a. TC~ Instruct the Test Controllers to change the system to Channel 2, to
notice the status changes/alarms, continue to monitor the targets of opportunity.
Have them change channels as many times as they want to, so that they get a good
feeling for the channel change effects. Enter notes in the test data log as
appropriate.

b, TC- Distribute Questionnaire-ATS3-1 to the Test Controllers and have them
£ill it out and cellect the Questionnaires when the Test Controllers have filled
them out.

2. Automatic Channel Change.

a. TE~- Ensure that the complete PRM is operating correctly and that
Channel 1 is in use.

B. TC- Have the Test Controllers monitor the PRM displays.

¢, TBE-= Fault Channel 1 by turning the IPA to "off”. Then reset Channel 1.
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d. TE~ After Channel 1 is back in Go/STBY fault Channel 2 by depressing the
data processor reget. Then reset Channel 2.

@. TE- After Channel 2 is back in Go/STBY fault Channel: 1 by depressing the
data processor reset. Then reset Channel 1.

£. TC~ Enter notes in the test data log as appropriate:

g. TC- Distribute Questionnaire-AT33-2 to the Test Controllers and have them
£211 it out. Collect the Questionnairss when the Test Controllers have filled them
out,

3% 8tandby Channel Failure.

2. TE~ Insure that the complete PRM is opérating correctly and that
Channel 1 is in use.

b, TC~ Bave the Test Controllers moniter the PRM displavs.

¢. TE=- 1lst fault Channel 2 by depressing the data processor reset. Then
reset the Channel.

. TC~ Enter notes in the test data log as appropriate.

e. TC- Pistribute Questionnaire-ATS3-3 to the Test Controllers and have them
fill it out. Collect the Questionnaires when the Test Controllers have filled them
out.

4. Single LAN Failure.

a. TE- Insure that the complete PRM is operating correctly and that LAN 1 is
in use,

b. TC~ Have the Test Controlleys monitor the PRM displays.

c. TE- Insert fault into LAN 1 by turning the power off at the LANI driver
unit located in the ops auxiliary equipment cabinet.

d. TE~ Turn power back on at the LAN 1 driver.

e. TC~ Enter notes in the test data log as appropriate.

f. TC~ Distribute Questionnaire-~-ATS3-4 to the Test Controllers and have them
£i11 it out. Collect the Questionnaires when the Test Controllers have filled them
ouf.

5. - Tape Failures.

&. TE- Insure that the complete PRM is operating correctly using tape drive

b. TC- Have the Test Controllers monitor the PRM displays,
c. TE- Place tape drive 1 cff-line.,

d. TE-"Wait S 'minutes and put tape drive 2 off-line:

e. -TE- Load tape drives 1 .and 2 with pre-shortened tapes

£f. TC- Start recording on tape drive 1, Have the Test Controllers monitor
the  PEM displays.
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g. TC- Wait until first tape 1 is full and then until tape 2 is full.
h, TC- Enter notes in the test data log as appropriate.

i, TC- Distribute Questionnaire-ATS3-5 to the Test Controllers and have them
£i11 it out. Collect the Questionnaires when the Test Controllers have filled them
out.,

6., Reybeard Failures.

a. TE- Insure that the complete PRM 1s operating correctly.

b. TC- Have the Test Controllers monitor the PRM displays.

c. TC~ Unplug the keyboard on display 1.

d. TC- Unplug the keyboard on display 2.

2. TC- Enter notes in the test data log as appropriate.

£. TC- Distribute Questionnaire-ATS3-€ to the Test Controllers and have them
fill it ocut. Reconnect the keyboards. Collect the Questionnaires when the Test
Centrollers have filled them ocut.

7. Dectalker Failures.

a. TE- - -Insure that the complete PRM is operating correctly.

b. TC~ Bave the Test Controllers monitor the PRM displays.

¢, TC~ Unplug or turn off the dectalker unit on display 1.

d.  TC- Unplug or turn off the dectalker unit on display 2.

TC- Enter notes in the test data log as appropriate.

(1]

£f. TC- Distribute Questionnaire-ATS3-7 to the Test Controllers and have them
£ill it out. Reconnect the dectalker units. Collect the Questionnaires when the
Test Controllers have filled them out,.

8. PRM/ARTSIIIA Interface failures.

a. TE- "Insure that the complete PRM is operating correctly, that both
PRM/ARTS Interface {(I/F) Units are available, and that I/f unit 1 is active.

b. TC- Instruct the Test Controllers to monitor the targets of opportunity.
Instruct the TE to turn off I/F Unit 1. Wait 2 minutes then, instruct the TE to
turny off I/P Unit 2. Instruct the Test Controllers to monitor the target as they
would in real life following the AT procedures.

¢.- TC~ Enter notes in the test data log as appropriate.

d. TC- Distribute Questionnaire-ATS3-8 to the Test Controllers and have them
fill it out., Collect the Questionnaires when the Test Controllers have filled them

out.
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9. Single Display Failure.

a. TE- Insure that the complete PRM is operating ccrrectly,

b, TE- Turn off the power to display 1.

c. TE- After 5 minutes turn on display 1, reboot if required,

d. TE~ Turn off the power to display 2.

e, TE~ After 5 minutes turn on display 2, rsboot if required.

£. TC- Distribute Questionnalres~ATS3-% Lo the Test Controllers and have
them fill it out. Collect the Questionnaires when the Test Controllers have
completed them.

10. Overleoad/Overflow Conditions.

a. TE- Insure that the complete PRM is operating correctily.

b, TE- Open the geographic filters on the PRM to the full 32 mile filter.

=, TE~- Have the Test Controllers note the system update rate, status and
alarms as the system acyuires tracks and moves into QOverlead and then into
overflow.

d. TC~ Distribute Questionnaire ATS3-10 to the Test Controllers and have
them £ill them cut. Restore the system to the kevhole £ilter. Repeatb steps a and
b if necessary.

11, Antenna Fault.

a. TE~ Reset the PRM filters to the kevhole and insure it's proper

operation, set the PRM Displays to the normal default configuration and the system

using channel 1.

L. TC~ Instruct the Test Controllers to monitor the PRM displays as they
would during simultaneous ILS approaches. :

c. TE- After 5 minutes simulate an antenna fault.
d. TC- After the Test Controllers have observed the system status and

performance distribute Questionnaires ATS53-11 to the Test Controllers and have them
£ill chem out, Collect the guestionnalres after they have been completed.

12, <Critical Syvstem Failure.

a, TE~ Insure that the complete PRM is operating correctly and channel 1 is
on-line. )

b. TC- Instruct the Test Controllers to monitor the PRM displays as they
would during simultaneous 1LS approaches.

c. TC— After 5 minutes power off channel 1. After another 5 minutes powex
off channel 2.

d. TE~ Distribute Questionnaires ATS3-12 to the Test Controllers and have
them f£ill them out. Collect ths guesticnnaires after they have been completed.
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Questionnaire~1.

Date

/

Lontrolied Chax Thangen

1. The problam is. ..,

Ql-Lost I

1z rhe chaanel change guick enough?

Qi-Data Integrity?

35 the display presentation suitable
following the chanpel change?

Qi~Feedback?

ig the command fesdback {rom the uhannol
change. suitable?

Q4-Status Screen?

Is the statur screen suitable for gnowing
channel status?

Q5-Channel Status Training?

SLELUE SCroe
you fequire Lo
responsipilicties?

Qb~Rural Alarm?

Is the aural alamm for "contyolled”
chennel changes suitable?

QF-Training?

Ras the trainiug provided to you for
changing PRM chapnels comnprehensive
enough?

C

27




ATS~3

Questionnaire~2.

Name:

Date

/

Autematic Channel Changes

YES

RO

fPhe problem- ia.

Ql-~Losc Data?

Iz the channei change guick enough?

asay s sn oo ranad

Q2~D3ta Istegrity?

Is the display preseatation sultable
following the channel changel

Q3~Status Screen?

the chapne] status?

Is the status screen sultable for knowing

Qé-Subsystem Status Training?

Wzs the training provided to you
suificient te understand the subsystewm
status screen information to the level
you regquire te fulf£lll your monlitor
responsibilition?

Q5~Aural Rlarm?

Is the aursl alarsm for "sutomatic”
channel changes suitabla?

Q6~Resat Channel?

1z the ststus gsuitable for when the
chanpncl is brought back on-lina?

GI-Rlazm Shutoff?

Is there 3 suitaple way Lo tusn off the
alarms?

Qb~Training?

Was the training previded to you on the
effects that an auto channel change
{single channel failure) means to the
capability of the PRM to support your
monitoring responsibilities suitable?
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Questionnaire-~3. Name: Date

r
Q

Standby Channel.Failures YES The preblam asoii.

Qi-Display Presentation

In the display presentstion suitabise
following the standby chavnel faiiure? :
O2-Status Screen? i

Ix the status screen
the-standby-ehannel st

Ri~Standby Thannel 5t

Ificie
rannel

St undessiand therzr

status

s the avral alarm for "standby™ channel
changes suitable?

Ro-Training?

War the trsining provided to you on the
effscils thet & 3tandby channel failure
i Lo the capability of the FRM
suppoerl your mositoring responsikilis
suitakle? {
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Questionnaire~4, Name: Date

Single LAN Failures YES 8O The problem 18,0,

Qr-Last Data?

1z the LAN failure/chengs quick enocugh, i: the
amount of Gatd loss acceptable?

P

Q2~Diaplay Fresentation

is the display presentation suitarin following
the LAN failure/chanjge?

F3-Status Screan? i

Is the status screen suitable for kaowing the
LAN status?

Q4~LAN Suat

Was the traising provided to you suffigient Lo
understand the subsystem statusz scew
information Lo the level yeu requirle
Your monitor respongibilities?

QS-sural Alaim?

Is the aural alarm for LAM fallures/changes
suitabie

Was the training pr ned toQ you op Lhe
that a LAK change {a3ingle LAW failure) m
the capanility of the PAM to support your
monitoring responsibilivies suitable?
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Questionnaire-5.

Name:

Date

Tape Fallures

YES

NC

The problem

o

1%

1
Qi~Tape Status?

I1s the ztulus screes zuitable for
knowing the Tape Szive status?

Q2-Tape tailures?

1s the status scrzen suitadle for
disnlaying Ltape drive fallure info?

[I-Tape Eratus Treining?

waz the training provides to you
sufficient to understand the Tape status
ssresn. informslion to the level you
cequire to fulfiil your monitor
responyibilities?

Qi-mural Alaim?

GS-Tratning?

Was the r ¢ provigsd Lo you On Lhe
effecis thar tape failures mean to the
capablliity of zhe PRM o support vour
monitoring responsibilitios suitsble?
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Questionnaire~6, Name:

Date

Hayheard Fall

RO

The protidenm ls. ...

Qi-8tatus Sursent
s the states screen suitadble for knowing the
Kayboard status?

Qi-Keyboard Status Training?

ndwrstand the keybdard status gz
information rhe level you regqulse o
vour monitor vesponsibilities?

Q3-Aural Alarm?

alarm for the kevboard failure

5 bt

sylbable’?

Qi-Dmatalk Test?

Coes the "TALK™ commans and the
monitoring give you e
reyooard will work v

QE-Training?

Was the training provided to you on the effects
tnat & xeyboarg fallure meanys to ¢ caparility
O The PRM $O SUppolt your monitocing
responsibilities suitsble?
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Questionnaire~7. Hame:

Date

Dectalker Failures

YES

The problem

o
{l-Status Screen?

Is %he status screen suitable for knowing the
alker statusy

QZ-hectaly Status Training?
Has the trainlng provided Yo you ficiest to
understand the detraiker status
{nformation to the Tevel veu
your monitor responsibilities

Q3-Aural Alarmw?

.

h

o H%ral slarm £or the dectsiller failurs
abl

T
[

3
4 4

L vt

n
7
H

8-

?

Test?

©

21

Soes the “TALK" cosmand and the systenm
monitoring give you encugh sonfidence that the
DecTalier will worlk vhen it =

Q5-Training?

Was ithe training provided to vou on the aifs
Lhel 'a dedlalrel failure m L the capabillicy
of the PRM Lo suppord your roring
responsitilicier suitable?
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Date

LS osupp

: 18000
Is the statuz : sn suitabiec Zor kpowing the
PRE/ARTS Intariace URSE{s] sratus?
Q4-PRM/ARTS I/F Status Training?
arm for PRM/ARTE Interface Unit
asble?
faliure
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Questionnaire~9.

Name:

Date

/

Sipgle Display Failure

RO

i The problem is. ...

Q1-Display Presentstion?

Scresn?

Is the status screen suitaplie f{or
knowing the Displey status?

R3-Display Status Tralning?

Was the training provided to you
syfficient to understand the display
status screen information to the lavel
vou require to fulfill your monitof
responnibilitings

Q4-Display Failure Training?

Was the training provided o you
sufficlent to understand the
csuhseguences of a PRM display failure,
tha red border, ote?

LE-Aural) ARiarm?

Is the aural alasm for Display
failures suitable?

QE~Display Resetting?

is the resetting of the falled display
non-Gistracting encugh Lo be done
while you are monitoring active
targets?
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Questionnaire-10. Name: Date
Overflow/Overloead Conditinng. YES RO b The probles is,.0.

Monitor Controller

Qi- Statux Screen?

iz rhe status scresen sultable for reseznizing PRY
Qveriliow and overipad « LS ?

Q2«Ovartiow/Overload Srnatey Training?

to

10

is the imp tation of the aural &
1

arm for the
overflow sul uverioad events suitable?

Qé-Modified Update Rate?

cavbaene

rages during overicad
fulfill your monivur

Doez the slower upds
conditinny 3liow you
responsibilities?

QS-PRM/KNAS System Sultabiliny?

oo your feel that the
overflow or ovesl

the trsining provided to you on the effects
thiat an overllow or ov ] mEans Lo
he capability of the PRM fo suppors vour

mongltoring responsibilities suitabis
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Questionnaire~11l. Name:

Date

/

Antanna Paults.

NO

The problem is....

i~ Status Screen?

Is the status screen suitable for recognizing antennz
{aulte?

Q2~Antenna favlity States Training?

Was the tralning provided tu you suf
understand the sravos screen informs
antenna faglis?

ficinn
vy
atl

o
wi regarging

QI~PRM/BAS System Suitability?

Do you feel that the PRM/NAS aystem suitably and
effectively supports your responsibiliries curirg the
Leverzion Lo staggered spproaches Suring an antenns
fault

Q4- Aural Alarm?

Iz thie 3ural slarm for an Astenna faull svitable?

Ch-Training

Mas the Lraining provided Lo you on the effects that an
Antenns Faljt have on tho PRM System suitable?
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Questicnnaire~12. MName:

Date

/

Crivical System Pailure,

- YES

i The problem fa....

Q1~ Status Sczeen?

is the status screen suitstle for: recognizing a critical
sygrem failuge?

Qe-System Fallure Stavun Trainiag?

ining provided to you zufficient
i the status &=
sl system fallures
your monitor responr

reing

1 you reqgilre to

Do you feel that the PRM/NAS system suitasbly sad
eifectlively supports your responsibilities durin
reversion to ztaggered approachs
system faiiure?

Q4- Aural Alamn?

is the aural alapw for Critical System Falluctes
itanie?

Lu~Training

War the tralning provided tu
Triticagl System Failure have
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TEST DATA REDUCTION AND ANALYSIS.

The TL will first analyze each test’s Test Mission Log to determine whether the
data collection was conducted acceptably. The data from data ccllection phases
which were not concluded acceptably will not be included in any further analysis.
The Questionnaires will then be analyzed. This analysis will attempt to determine
& consensus of controller copinions for esach question. In cases where the answers
point to a difference of controller opinions the TL may review the questions with
thecentrollers to determine the consensus opinion.

TEST CONCLUSION.

The test will be complete when the post test section of the test mission log has
been completed and when a final consensus has been determined for each Measure of
Suitability. For each failure the issue will be entered-along with a proposed
splution and an assessment of the issues priority.

coI PASS | FAIL i ISBUE { PROPOSED SCLUTION i PRIO
Number i PRITY
ga
8b
i6
17
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ATS4 - DATA PLAYBACK AND LISTING TEST

TEST GBJECTIVE.
The objective of this test is to collect the measures of suitability as listed
below.

Issug Operational Measure of Suitability
Number | Issues
lia Recording, The piayback of recorded data suitably simulates actual
Playback and PRM data and operations.
Listing
11b The listing of PRM data supplies appropriate operational
data.
16 Training The contractor provided training is suitable for Air
Traffic PRM operation.
17 Documentation | The contractor provided Operator’s Manual is suitable for
Air Traffic PRM operation.

EVALUATION CRITERIA.

The TC will first analyze each test's test mission log to determine whether the
data collection was conducted acceptably. The data from data collection phases
which were not concluded acceptably will not be included in any further analysis.
The guestionnaires will then be analyzed. This analysis will attempt to determine
a consensus of test participant opinions for each operational issue. In cases
where the answers point to a difference c¢f opinicn the TC may review the questions
with the test participants to determine the consensus opinion. A consensus of the
evaluated opinions will measure the suitability for each operational issue tc
determine a pass/fail criteria.

TEST DESCRIPTION.

This test will collect opinions from AT Staff Specialists by having them use the
PRM Playback and Listing Programs. First the AT Staff Specialists will reconfigure
the PRM system into a playback configuration and then use the PRM Playback program.
Next the AT Staff Specialists will configure the PRM system inteo a listing
configuration and use the PRM Listing program. The AT Staff Specialists will £ill
in guestionnaires that investigate the suitability and effectiveness of the
reconficuration process, the Playback and Listing programs, the commands and
controls used, and the documentation and training that was provided.

TEST PERSONNEL REQUIREMENTS.

# Personnel Responsibility
1 Test Coordinator (TC) Coordinate with AT Staff Specialists
1 Test Engineer (TE) Assist TC
2 AT Staff Specialist Use PRM Playback and Listing
Programs, supply opinions

TEST SUPPORT HARDWARE , SOFTWARE AND DOCUMENTATION.

i Test Equipment, Facilities & Documentation

Purpose

Duration/# Req.

PRM System including Operational Displays

Data Collection

3 hours

PRM Data Tapes collected during ATS3 Supply Data 2 Tapes
PRM Operator's Manuals Data Collection | 2 copies
PRM Operator's Reference Cards Data Collection | 2 coplies

INITIAL SET UP/CONFIGURATION.

This test requires the full PRM system.

consensus has been determined for each Measure of Suitability

DATA COLLECTION SETUP, TERMINATION & RESTART,
C-40

The test will be complete when a final
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The TE should start the PRM and insure it's proper operation. The TE should set
the PRM displays to the normal default configuration. The TC should distribute the
PRM operator’s reference cards and the PRM cperator’s manuals to the AT Staff
Specialists and brief them on the test and their responsibilities.

Data Collection Steps.
1. PRM Playback Program Setup.

a. TC- Give the Staff Specialists the Data Tapes recorded form ATS-2 and
have them configure the PRM system to a Playback configuration. Wote the Staff
Specialists should use the PRM documentation to assist them.

b. TE- Insure that the system has been successfully configured. Assist
Staff Specialists if they were unsuccessful in configuring the system.

. Repeat steps a and b reconfiguring the system to as many different
Plackback configurations as the Staff Specialists- think are viable.

d. TC~ Distribute Questionnaire ATS4-1 to the Staff Specialists. Have
them enter any problems onto out the questionnaire and hold onto it for later
steps.

2. PRM Playback Program.

a. TC- Distribute Questionnaire ATS4-2 and ATS4-3 to the Staff
Specialists. Have the Staff Specialists manipulate the tape and playback various
files from both data tapes while reviewing the PRM documentation. Have them fill
out questionnaire ATS4-2 and the playback gusstions on ATS4-3. The Staff
Specialists should hold onto the questionnaires for later steps.

b. TC- Have the Staff Specialists re-configure the PRM system back to the
normal operational configuration. Note the Staff Specialists should use the PRM
gocumentation to assist them.

c. TE- Insure that the system has been successfully configured. Assist
Staff Specialists if they were unsuccessful in configuring the system.

d. TC~ Have the Staff Specialists fill out the guestions on ATS4-1.

e. TC- Collect guestionnaire ATS4-1.
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3. PRM Listing Program Setup.

a. TC- Distribute guestionnalre ATS4-4 and have the Staff Specialists
configure the PRM system to list the data tapes. Note the Staff Specialists should
use the PRM documentation to assist them,

b. TE~ Insure that the system has been successfully configured. Assist
Staff Specialists if they were unsuccessful in configuring the system.

c. TC~ Have the Staff Specialists enter any ' problems onto ATS4~4 and hold
orto the guestionnaire for later steps.

4, PRM Listing Program.

a. TC- Have the Staff Specialists manipulate the tape and list various
files and types of data from both data tapes while reviewing the PRM documentation.
Have them fill out questionnaire ATS4-2 and the listing gquestions on ATS4-3.

b. TC—- Have the Staff Specialists re-ccenfigure the PRM system back to the
normal vperational configuration. Note the Staff Specialists should use the PRM

documentation to assist them.

c. TE~ Insure that the system has been successfully configured. Assist
Staff Specialists if they were unsuccessful in configuring the system.

d. TC- Have the Staff Specialists fill out the guestions on ATS4-4.

e. TC- Collect guestionnaires.
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Questionnaire~1. Name: Date
Plavback YES | 'NO i The problem is.:,.
Q1-PRM Playback Configuratiosn :
Suivability? :

Does the PRM Playback Configuratios :
suitably and effectively supports Alr :
Traffic's reguirements?

Qe~Playback System Status?

Is the alarm/status information
provided effective and suitsble for
the Playback configuration?

Q3-Playback Re-configuration Training?

Wus the training provided to you
sufficient to underxtand the Playback
Re-configuration process?

Q4-Playback Configuration Training?

Was the training provided to you
sufficient teo understand the Flayback
Configuration?

Q5~Playback Configuration
Documentation?

Does the PRM decumentation affectively
and suitably cover the Plavbuck
configuration/reconfiguration
processes?

Qb-Prayback?

Does tha PRM Playback program
effectively and suitably support Alr
Traffic's Reguirements

Qr-playback Training?

Waz the training provided to you
uificient to understand the Playback
program?

QB~-Playback Documentation?

Does the PRM documentation effectively
and suitably cover the Playback
program?
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Questionnalire-2.

Name:

Date

/i

Waz the compand's
zHiryY

Too Cryplic

Too Cryplic

Tow Cryptic

Teo Cryptic

Toe Cryptic

Tapa Contzold Seigcl Tepe Rewind Tape 2e) Selsct Tepe | 6o to Start Go Lo Starn Go Lo Start
Commanty Drive ape | Time of Tusrent cf Previous of Nexu File
Fije File
Qi-Found in Rel oK o oK oK OF oK oK
Cazrd . .
Te0 Hard Too Ton. Hard Teg Hard Too Hard Too Hard Tou. Hard
Hot Found Not Found ot Found Net Found Not: Founs
TK or OK e} S i 4 oK K

Too Cryp:i:

Rot Needed

Mot pueded

Hey deeded

Hot Needed

Hot Heeded

useful/complete Incomplate Incompiste Inzomplete Incompiete Incunplate Inconmpiete
cnough?
Q3-Found in Ops oK oK ox oK oK oK oK
Manual
Toe Hard Toe Hacd Too Herd Too Hard Too Hard Too Hacd Too Hiard
Has the commandg ]
found easiiy Net Faund Mot Found Hot Found NoT Found Not Found Not Found Het Found
enough?
04-0ps Manual [a33 {3 0K K ON oK O,
Entry
Tus Cryptic Ton Crypric Too Cryptic Too Cryptic Too Cryptic Too Crypric Too Cryptic
#uz the commend's
Ly Incamplate incompleta Incomplets Iacomplete Incompieta Incomplete
useful/complets '
2rough?
Q5-Keystrokes Goon Good Good Good Goocd Good Good
Are the conmzed's uUsabla ilgsblie Usable Usable Usable
keystrokes
acceptable? Unacceapiabl Unaoseptabl Unaooeptabl Unacceptabl | Unatceptabl Unacceptabl Unacceptablis
€ <« e = 2 &
Le-Feedback oK TR oK O QK oK [#24
Wag the sommend's Kot Useful Hot Not Uselyl HOt Useful wot Usefaul Not Usefol Mot Yseful

Hot Needed

Qi~Training

Was the trainiag
provided for the
command
acceptable?

Not Covernd

Tog Little
Tou Trypric

Hot Covered

Too Litule
Too Crypoic

Hot Covered

K

Too Littie
Teo Loyptic

Net Covered

Teo Little
Too Cryptic

HoL Lovered

QU-CHD Selection

Does. tha command

Yes

Yes

Yes

required, ni T
have or nol nested

Norn Needad

Hot HNeaded

Kot Needed

Hol Needed

Not peeded

Noy Needed

allow you to HNo 11 No Ho o Ne Ho

conlsrol the Lape Sen See See See See See See Commeats
as you Comments Comnents Comments Comments Corments Comments

require/prefer?

29-CHMD naeded Regquired Required Reguired Reguired Required Reqguired Reguired

is this command Hice Nice Hice Nice Hice Nice Nics

NoU Neoded

Cmeee CORMERES

e ue

Fiace in the
appropriate
command ol
Qi before eacn
TOEmEn S .

the

Are there any
additions!
commants ol
contrpls that you
require/prefer to
contoul the Lape?
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Questionnaire~3. Date / 7
Pisyback and Listing Pause Resume Stop Select Prisy Print Data
Commands Playbacy 2lavbact Plavback Ooticns
Q3 -Found in Rel CTard OK 0K Ler o OK

e comuans found

Too Harg

rot found

Ton Hard

Hot Found

T dard

Not Found

Teo Herd

Rot Found

gntr
ompiete enough?

QK
Tos Czyptic

Incomplaete

Tae Cryp

Incomplete

OK
Too Cryptic

faconplete

Toe Cryptic

Incomplete

P3-Found in Ops

he commeEnd found
y enough?

O
Ton Hard

Hot Found

OR
Tow Hard

L Found

O
Too Hard

Not Found

oK
Too Hard

Hot Fournd

24-0py Menual Entry

War the commangd’s entzy
uzeful/complete eacugh’

T6S Lryprie

GK

Too Cryptic

Qi
Ao

Too Cryptic

GX

Too Cryptic

K

Toa Cryptic

T Gh-Feedback

Was the command's feedback
accaptable?

Het Useful

Hor Uselul

Inoonplers Incomplate Incomplate Incomplate Incomplete
Q5~Keystrokes Gooid Go0o Good Lood Good
Are the command®z Usatile Usable Usable Ugable Usable
keystrokes acceptabla?

Unacceptanl Ynacceptabile Unacceptable Unacceptable Ynacceptable

2

fet4 Tk o O on

Hot Useful

Not Lovered

Kot Covered

Not Coversd

ot NHeeded Not Needed Hor Heedsd Hol Needed Not Heeded
QI~Training (614 (214 oK oK oK
Wos the Lraining provided Tor Little Too Little Toes Little Toe Little
for the command acceptable? T Too Trypric Too Cryptic Too Cryptic

ot Covered

QE-THMD Sejection

Tier the command 4ilow you

Hot Covered
I3

Yesz

Yes

have, oOr not

Hot Needed

hot Neoged

not Heeded

Lo control the taps as you Ho Ho Mo HNo Mo
raguicze or prefer? See Comments | Bew See {omments See CommenLs Sae Comments Sen Comments
Copments
O¢-CHD neeted Reguired Reqguired Regurred Required Reguired
command required, Hice Nice Nice Rice Nice

Not Needed

Favrer Copmmnty Vesxer

in the appropriate
sand  column the QF
pefore each comment.

Are there any addil
commands or contre
vou requirefprefer

apntrel the tape data?

3

i
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Questionnalre~4., Name:

Date

BRM Listing Proggsm

The-problen

da,..,

Cl~PRM Listing Program Configurarion
Suitability?

Doey the PRM Listing Program
Configuraticn guitably and eéffectively
supports Air Traffic's regulrements?

Q2~-PRMListing Program System Stalus?

Iz the alarm/status information
provided effective ang suitable for
the PAM-Listing Program configuration?

Q3-PRM Listing Program Re-
configuration Training?

Was the training provides %o you
sufficient Lo understand the PRM
Listing Program Re<configuration
process?

Q4-PRM Listing Program Taonfiyg
Training?

Wag the craining provided to vou
sufficient bty understand the BRM
iisting Program Configuration?

Co-PRM Listing Program Conliguration
Documentation?

Doss the PRM documentation effectively
and suitably cover the Lisfing Program
configuration/reconfiguration
proceszes?

Q&-PRM: Listing Program?

Does the PRM Listing program
effectively ang sultably support Air
Trafficts Regulrements?

EI-FRM Listing Program Tralntag?

Yaz the trainleg provided to you
sufficient to underatand the PRM
Listing program?

QE-PRM Listing Program Documentation?

Dogs the PRM documentation effectively
and suitably cover the PRM Listing
program?

C-46
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TEST DATA REDUCTION AND ANALYSIS.

The TL will first analyze each test’s Test Mission Log to determine whether the
data collection was conducted acceptably. The data from data collection phases
which were not concluded acceptably will not be included in any further analysis.
The Questionnalires will then be analyzed. This analysis will attempt to determine
a consensus of controller opinions for each guestion. In cases where the answers
point to a difference of controller opinions the TL may review the questions with
the contrellers to determine the consensus opinion.

TEST CONCLUSION.

The test will be complete when the post test section of the test mission log has
been completed and when a final consensus has been determined for each Measure of
Suitability. For each Failure the issue will be entered along with a proposed
solution and an assessment of the issues priority.

CCIL PASS | FAIL | ISSUE §PROPOSED SOLUTION PRIO
Number H RITY

1ia

11lb

16

D-47






APPERNDIX D.

AF OPERATIONAL TEST PROCEDURES






AFS1 -FAULT DETECTION AND ISCLATION TEST

TEST OBJECTIVE.
The objective of this test is to collect the measures of suitability as listed
below.

Issue | Operational Measure of Suitability
# Issues

15 Maintainability | The PSD must be suitably usable by appropriate trained
personnel to detect and isolate system faults to the
Line Replaceable Unit (LRU} level.

16 Training The contractor provided training is suitable for Air
Traffic PRM operation.
17 Documentation The contractor provided Operator’s Manual is suitable

for Alr Traffic PRM operation.

EVALUATION CRITERIA.

The TC will first analyze each test's test mission log to determine whether the
data collection was conducted acceptably. The data from data collection phases
which were not concluded acceptably will not be included in any further analysis.
The questionnaires will then be analyzed. This analysis will attempt to determine
a consensus of test participant opinions for each operational issue. In cases
where the answers point to a difference of opinion the TC may review the questions
with the test participants to determine the consensus opinion. A consensus of the
evaluated opinions will measure the suitability for each operational issue to
determine a pass/fail criteria.

TEST DESCRIPTION.

This test will cellect opinions from AF Technicians by having them respond to
selected failures. In response to the failures, the AF Technicians will
troubleshoot the system by using the PRM display, the PSD, and the PRM IB. The AF
Technicians will then fill out a Questionnaire for each failure type. These
guestions investigate the suitability of the PRM PSD fault detection and isolation
capabilities and the suitability and effectiveness of the associated sections of
the contractor provided training and PRM IB. The selected failures that make up
the PSD Fault Detection and Isolation Tests are:

1. Single LAN failure.

N

Tape Drive Fallures {single and double}.

3. Channel Failures (Failed PRM LRUs}
a. IPA failure (on~line channel)
. DP failure {on-line channel)
c. Interrogator power supply A or B {off-line channel)
d. SP failure (off-line channel)

UPS Failure

n

6. Graphics Processor Failures
a. Barco Graphics Engine
b, GP Dectalker Unit
¢. Console Keyboard

7. ARTS Interface

8. Antenna dipcle
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9. RF Distribution {(RFD)
a. RED power supply
b. Phase Shifter

10. Indeterminate Faillure {reguiring field support}

TEST PERSONNEL REQUIREMENTS.

4 Personnel Responsibility
1 Test Coordinator {TC) Coordinate with-AT Staff Specialists
p Test Engineer (TE} Agsist TC
2 AF Test Technicilans. (T1) Supply Opinions

TEST SUPPORT HARDWARE , SOFTWARE AND DOCUMENTATION.

Test Equipment, Facilities & Documentation | Purpose Duration/# Req.
PRM. System Data Collection ; 3 hours
Pre-shortened 9 track data tapes

PRM Maintenance Handbook Data Collection | 2 copies

PRM Maintenance Instruction Book Data Collection | 2 copies

INITIAL SET UP/CONFIGURATION.

The configuration used in this test consists of the PRM system and it‘s operational
displays as shown in Figure 1. This test requires the full PRM system. The test
will be complete when a final consensus has been determined for each Measure of
Suitability '

DATA COLLECTION SETUP, TERMINATION & RESTART.

The TE should stzrt the PRM and insure it's proper operation. The TC should
discribute the PRM Maintenance Handbooks and IBs to the TT and brief them . on the
test and their responsibilities. Data collection can be terminated and restarted
following the completion of a data collection "Fault Detection and Isolation" step.

Data Collection Steps.

TE - Hand cut the PRM IBs to the Test Technicians (TT) to be used as an.aid in
troubleshooting and understanding the PRM functions.

1. Single LAN Failure -~ OPS Site 1 hour.

a. TE - Insure that the complete PRM is operating correctly and that LAN 1 is in
use.

. 7TC - At the OPS site, have one TT monitor the PSD, the other TT moniter GP3.

c. TE -~ Turn the power off at the LAN1 Multiport Transceiver located in the OPFS
Comm cabinet.

d. TT - Use the PSD and the PRM IB to pinpoint the trouble source and location.
&. TE - Reset the Transceiver power to “on'.

T - Reset the system to normal using the PRM IB as required.

n
3

TC - Enter notes in the test data log as appropriate. After failure analysis,
have the TT fill cut Questionnaire 1 ~ LRU Failure.
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2. Tape Drive Pailures -~ CP§ Site
a. Both tapes full 1 hour
(1) TE - Insure that the complete PRM is operating correctly with the pre-
shortened tapes loaded using tape drive 1.

{2} TC -~ Have the TT monitor the PSD and GP3.

(3} TE
faulg.

Start data recording “REC”, allow both tapes to fill to capacity and

{4} TT - Use the PSD and the PRM IB to pinpoint the trouble source and
location.

(3} TT - Correct the faulted subsystem using the PRM IB and reset system to
nermal operation.

(6} TC - Enter notes in the test data log as appropriate.

b, Single Tape Faillure 1 hour
{1} TE - Replace the shortened tapes with normal tapes. Put tape 1 active with
tape 2 standby.
(2) TC - Have the TT monitor the PSD and GP3.
{3} TE - Turn tape drive 1 to "off".

{4} TT - Use the PSD and the PRM IB to pinpoint the trouble source and
location.

{5} TT - Correct the faulted subsystem using the PRM IB and reset system to
normal operatioen.

(6} TC - Enter notes in the test data log as appropriate.

{7} TC - After failure analysis, have the TT f£ill ocut Questionnaire 1 - LRU
Failures.

3. Channel Failures - T/R Site. 4 hours

TE - Insure that the complete PRM is operating correctly and that Channel 1is in
use.

TC - Have the TT monitor the PSD Monitor at the T/R site. Perform one fault at
a time. Allow time for fault analysis for each fault.

a, IPA Failure (on-line channel}.l hour
{1} TE = Fault Channel 1 by turning the IPA to "off".

{2) TT - Use the PSD and the PRM IB to pinpoint the trouble source and
location.

{3} TE - Clear the fault by turning the IPA "on".
{(4) TC - Enter notes in the test data log as appropriate.

Reset the faulted PRM system using the PRM IB.

o

3

+3
t
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b, DP Failure {con-line channel}.l hour
{1} TE - Fault channel 2 by unseating the data processcr board: Be sure to use

the ESD strap.

{2) TT - Use the PSD and the PRM IB to pinpoint the trouble source and
location.

{3y 7TE Clear the fault by reseating the data processor boaxd.

i

4

{4) TT - Reset the PRM system using the PRM IB.

{5} TC ~ After failure analysis, have the TT f£ill out Questionnaire 1 - LRU
Failures.

c. Interrogatocr Power Supply - {atandby channel}).l hour
{1) TC - Rave the TT monitor the PSD.

{2) TE - Fault Channel 2 by turning off 5P power supply PSI 1.

{3) TT - Use the PSD and the PRM IB to pinpoint the trouble source and location.
{4y TC - Observe the TT, enter notes in the test data log as to their use of
reference manuals and trained skills exhibited.

{5} TT - Correct the fault and reset the faulted channel usging the PRM IB.

d. Reply decoder - {standby channel) 1 hour
{1} TE = Fault Channel 2 by unseating the Al4 UPI board on the SP.

{2) TC - Have the TT monitor the PSD.
{3) TT - Use the PSD and the PRM IB to pinpoint the trouble source and location,

{4y TC -~ CObserve the TT, enter notes in the test data log as to their use of
reference manuals and trained skills exhibited.

{5} TT - Correct the fault and reset the faulted channel using the PRM IB.
(6} TC - Have the TT fill out Questionnaire 1 - LRU Failures.

S5.. UPS Failures - T/R S8ite. 3 hours
TE -~ Insure that the complete PRM is operating correctly and that Channel 1 is
in use.

3. Remove Imnput Commnercial power 2 hours
{1} TC - Have the TT monitor the P£5D.

{2) TE - Create a UPS failure status alarm by turning off the commercial power
to the UPS by momentarily placing the circuit breakers in power pansl A to “off™,

{3} TT - Use the PSD and the PRM IB to pinpoint the trouble souvrce and
location.

{4} TT - Perform procedures in the UPS reference manual prior to restoring
power.

{S) TC -~ Enter notes in the test data log as appropriate.
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b. Manually Bypass UPS 1 hour

{1} 7C

- Turn the manual By-pass switch located on the UPS to Bypass. This

connects the PRM directly to the AC source at the power panel and will cause a
failure alarm.

- Perform procedures in the UPS reference manual to prepare the UPS

prior té restoring power.

{2y 17

{3} TC

{4y 1TC
Failurxes.

- Enter notes in the test data log as appropriate.

~ After failure analysis, have the TT f£ill oubt Questionnaire 1 - LRU

6. GP Failures - OPS Site. 3 hours

a. Barco
{1y TE

is in use.
{2y TC

{3y TE

Driver Failure. 1 hour
-~ Insure that the complete PRM is operating correctly and that Channel 1

=~ Have one TT moénitor GP3 and the other TT monitor the P3D.

- Turn the power coff at the Barco driver unit located in rear cf GP1

console located in the TRACON room.

{4y TT
location.

{5}y TT

{a) TC

-~ Use the PSD and the PRM IB to pinpoint the trouble source and

- Reset the faulted subsystem using the PRM IB.

- Enter nctes in the test data log as appropriate.

b. GP Dectalker ¥Failure., 1 hour

{1y TE
is in use.
{2y TC
{3} TE
unit off.
{4y 7T7
location,
{5y TT
(6) TC

c. Consgole

- Insure that the complete PRM is operating correctly and that Channel 1

- Have one TT monitor GP3 and the other TT monitor the PSD.

- Disable the dectalker for GPl (or active dectalker *) by turning the

- Use the PSD and the PRM IB to pinpoint the trouble source and

- Reset the faulted subsystem using the PRM IB,
- Enter notes in the test data loy as appropriate.
Reyboard and Console speaker - 1 hour

- Insure that the complete PRM is operating correctly with Channel 1 is in

use. GP4 is in superviscry mode.

- Place GPl in maintenance mode and power console down.
- Return to equipment room and monitor GP4 and the P3D.

— Disable the keyboard on GPl by ramoving the keyboard and discennesting

J1. Disable the speaker by disconnecting one speaker wire. Reinstall the keyboard and

{1y TE
{2y 17
(3;y TT
{4} TE
speaker.
{5y 17T

- pPower up GPl. There will be a PUB fault.

-5



{6} TT - Use the PSD and the PRM IB to pinpoint the trouble source and location.
7y TT - Make correction and reset the faulted subsystem using the PRM IB.
{8) TC ~ Enter notes in the test data log as approvnriate,

{3) TC - Aftrer failure analysis, have the TT fill out Questionnaire 1 - LRU
Failures.

7. ARTS Interface Unit 1 hour
a. TE - Insurs that the complete PRM is operating correctly and that Channel 1
is in use.

b. TC - Have the TT place GP3 in Supervisory Protected mode if it is not
already in this mode.

c. TE - Turn the power off at the ARTS IF unit 1 located in RDS 1.

4. TT - Use the PSD and the PRM IB to pinpoint the trouble source and
location.

e. T

1

Reset the faulted subsystem using the PRM IB.
f. TC -~ Enter notes in the test data log as appropriate.

g. TC - After failure analysis, have the TT £ill out Questionnairxe 1 - LRU
Failures.

8. Antenna Dipole - Antenna Deck and T/R Shelter 2 hours
a. TE - Insure that the complete PRM is operating correctly and that Channel 1
is in use.

b, TC -~ Have the TT monitor the T/R PSD.

¢. TE - Disconnect input RF rigid cable located at the bottom of the dipele.
Choose a known dipole number if possible.

d. TT - Use the PSD and the PRM IB to pinpoint the trouble scurce and
location.

€. TE - Reconnect the rigid coax to the dipole. Torque teo correct inch pounds.
£, TT ~ Reset the faulted system using the PRM IB.
g. TC - Enter notes in the test data log as appropriate.

h. TC
Failures.

H

After failure analysis, have the TT £ill out Questionnaire 1 - LRU

8., RF Distribution ~ RFD Shelter 2 hours
a. RFD Power Suppiy 1 hour
(1) TE - Insure that the complete PRM is operating correctly and that Channel 1
is in use. Put GP3 in supervisory mode. Turn GP Alarms off.

{2}  TC - Have one TT monitor GP3 and the other TT monitor the PSD.

{3) TE - In the RFD shelter, turn off the RFD 5 volt power supply.
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{4} TT -~ Use the PSD and the PRM IB to pinpoint the trouble sources and
location. Becauss of the locations of the RFD and the 0PS building ,it is not
necessary for the TT to make the actual correction.

{5) TC ~ Enter notes in the test data log as appropriate and inform the TE that
the test is complete and ready for restoration of the 5v power supply.

{6) TE ~ After the TT have suczcessfully located the trouble, unseat a phase
shifter in the RPD before restoring the 5v power supply. Restore power to the RFD
power supply. This RFD fault will occur during PUSB.

Ib. RFD Phase Shifter. 1 hour

{1} TE - Have the TT attempt to Reset the faulted system using the PRM IB. Of

course, it appears to still have a fault.

{2) TC - cbserve how quickly the TT discover that another RFD fault is present.
Enter notes in the test data log.

{3} 7T - Use the PSD and the PRM IB to pinpoint the trouble source and
location. Again, it is not necessary to make the actual correction.

{4} TE ~ Power down the RFD and ressat the phase snifter board. Restore power.
{5} TT - Reset the channel using the PRM IB,

{&) TC - After failure analysis, have the TT fill out Questionnaire 1 - LRU
Failures.

16. Indeterminate Failure - Requires Field Support

a. TE - Instruct the TT that both PRM System LANs have failed and that the P3D
Fault Isolation program does not indicate an appropriate LRU to replace.

b, TT - Follow the established procedure to obtain Field Support and determine
when the actual support person would respond to MSP,

c. TT - Note the amount of time in order to contact the field support
organization and obtain a response time:

d. TT - Note the amount of time before the field support person would respond
at MSP:

e, TC - Have the TT fill out Questionnaire 2 - Indeterminate Failure.
11. General Questions

{1} TC - Have the TT £ill out Questionnaire 3 - General Questions.
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Questionnaire-l, Name:

Date

LRY FPailures: LRU

YES

HO

The: problem

5 IR

Qi- PSD Status Subscreens Sultable?

Du the PSDYs Status Subscresns suitably assist
you in locsting PRM (zults and maintenance
conditions?

Lo~ PSD Status Subscreens Training Effective?

Was the training provided 1o you mufiicignt te
ynagarstisnd the PSD status subsorzens?

Q%~ PRM Instrzuction Book Suitable?

iz the PRM Instruction Bogk detailed ang
comprehensive enough to assist yvou in using the
P50 sratus subscreens?

G4~ BSD Fault Isplation Suitabie?

is the PED Fawlt Isolation Program suitable to
isolate this favlt?

&~ Fault Tzolation Training Effective?

Was the training provided to you suff ant e
understand and run the PSD fault iscl
grograms. for this faulr?

o
r

el
ativ:

Qi PRM lawiriuxiion Book Suitvablie?

15 the PRM Instruction Book detailed and
cumpranensive epough Lo asgist you in tunning the
PSD Lo isolate this faule?

Q7- PRM Instruction Book Suitsble?

Is the PRM Instruction Boek detalled ang
comprehensive enough to assist you in physically
locsting the failed LRU?

Qf~ Subsystem Reset Tralning £ffective?

Was the training provided to you sufficient to
perfoim a reset on this subsysten?

omined

Q9- PRM Instructrion Sook Sultable?

Ig the PRM Instruction Book {and if{ applicadble
any referenced COTS menvalas) detallad snd
comprehengive enough to assist you in resetting
this subsystem?

QL0- 1L,

wncvlon Training?

Was the iraining provided to ycu sufficient to
understangd the LRUYs functions?
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Questionnaire-2. HName:

Date

Ingeterminate fallure

The problem ia.. ..,

Q- Contacting ield Support {procedure)?

Is the procedure for coatactling thé field support

crganization suitable and elfective for Af's
2upport responaibilities?

Q2- Contaciing Fleld Support {Limel?

iz the time required {or contacting tne field
support organization sufrable angd effective {or
AF?s support responsibilities?

Q3~ Contagting Field Support {response Lime)?

Iz the time required for the field support
organization to respond suitsbia and effsctive
for AP’s. support regponsibilities?

Q3~ Contacting Field Support {response})?

I1s the response guality from.ihe flels nu
organization suitable and effective for Ay
support responsibilities?

rmranass

boavenracsen
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Questionnaire-~-3. Name:

Date

Geaeral Questions

The problem iz....

Qi- PSD Status Subscreens Suiteble?

Do the PED’'3s Status Subscreens sultably assisg
vou in locating PRM faults and maintenancs
conditions?

Q2- PSD Status Subscreens Training €ffective?

Waz the training provided to you sufficient to
upderstand the PSD status subscrzens?

Q3- PRM Instruction Book Suitable?

Is the PRM Instruction Book detsiled ang
comprehensive enocugh Lo assist you in Using the
PED stetus subscreeng?

Q4~ PRM Fault Latching?

Iz the PRM Fault Latching scheme sultable for
fleld melntenanoe requirement?

Q5~ Fault Lateh Training?

Wae the training provided to you sufficient to
understand why and ohen the PRM will lateh
faulte?

Q6~ PRM Instruction Book Suitabie?

Is Lhe PRM Iastruciion Book geualiled ana
comprehensive enough Lo 3ssist you in determining
why and when the PRM system wili lstch faults?

Q7~ PRM Maintenance Mode Handshake Sultable?

Is the Maintenance Mode Handshaking Scheme
suitable and effective for fisld maintenance
reguirements?

Q8- PRM Malntenance Mode Handshake Tgaining
Effective?

Was the tralning provided Lo you sufficient to
understand the PRM Maintonance Mode Handshake
schema?

Q¥~ PRM Instruction Book Sultable?

15 the PRM Instruction Book detailed andg
comprenensive enough Lo ageist with the PRM
Maiatenance Mode Handshake?

Q10~ PRM Ststus Repofrting Suitable?

Rre the PKM status meszages and alarms suitable
for field maintenance requirements?

Qii- BRM Status Reporting Training Effective?
Wax the tzaining provided Lo you sufficient to
undarstand the PRM status messages and alarng for
field mzintenance regulrements?

012~ PRYM Instrpctlion Hook Suitable?

is the PRM Instruction Beook detailed and
comprenensive enough to assist with understanding
the PRM status messages and slazms for f{ield
maintenante reguirements?
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TEST DATA REDUCTION AND ANALYSIS.

The TL will first analyze each test’s Test Mission Log to determine whether the
data collection was conducted acceptably. The data from data collectien phases
which were not concluded acceptably will not be included in any further analysis.
The Questionnaires will then be analyzed. This analysis will attempt to determine
a consensus of technician opinions for each guestion. In cases where the answers
point to a difference of controiler opinions the TL may review the gquestions with
the technicians to determine the consensus opinion.

TEST CONCLUSION,

The test will be complete when the post test section of the test mission log has
been completed and when a final consénsus has been determined for each Measure of
Suitability. For éach failure the issue will be entered along with a proposed
solution and an assessment of the issues priority.

COI PASS | FAIL | IBSUE PROPCSED SOLUTION PRIO
Number i RITY
15
16
17
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AFS? - LRU REMOVAL AND REPLACEMENT TEST

TEST OBJECTIVE.
The objective of this test is t¢ ¢ollect the measures of suitability as listed
below. ;

Issue | Operational Measure of Suitability
# Issues
15 Maintainability | The design of the PRM system must allow for the removal

and replacement of all LRUs of the PRM system.

16 Training The Training provided to the AF Technicians must
suitably cover the removal and replacement of all the
LRUs of the PRM system.

17 Documentation The Instruction Book provided to the AF Techniciazns must
suitably cover the removal and replacement of all LRUs

of the PRM system.

18 Safety The design of the PRM system must allow for the safe
removal and replacement of all LRUs of the PRM system.

19 Supportability | The spares provided are of suitable guantity and gquality
to maintain the PRM system.

EVALUATION CRITERIA.

The TC will first analyze each test's test mission log to determine whether the
data collection was conducted acceptably. The data from data collection phases
which were not concluded acceptably will not be included in any further analysis.
The questionnaires will then be analyzed. This analysis will attempt to determine
a consensus of rest participant opinions for each operational issue. In cases
where the answers point to a difference of opinion the TC may review the guestions
with the test participants to determine the consensus opinion. A consensus of the
evaluated opinions will measure the suitability for each operational issue to
determine a pass/fail criteria.

TEST DESCRIPTION.

This test will collect opinions from AF Technicians by bhaving them replace selected
LRUs in the PRM system. The AF Technicians will then fill out a Questionnaire for
gach LRU replacement. These questions investigate the suitability of the PRM IB
and the effectiveness of the associated contractor provided training.

A sample group of LRUs is selected for replacement: another group is selected for a
"procedural walk-thru", but not to make an actual replacement. The Test Technician
will refer to the PBEM IB procedures to replace the designated LRUs. The Test
Technician will refer to the theory of operation te gain an overall understanding
of the LRU functionality. HNote: LRUs to be reviewed by a Walk-Thru may be changed
to an actual LRU and additional LRUs may be tested at the reguest of the Test
Technicians as time allows. The selected LRUs that make up the LRU Replacement
Tests are:

LRUs to be Replaced LRUs to be reviewed for Walk-Thru.
1. Auxiliary Cabinet Blower Assembly. i. Sony CRT.

2. Interrogator PA assembly. 2. Barco Graphics Engine.

3. Interrogatoxr Power Supply A. 3. Antenna Dipole.

4. Test target Generator.

5. REFD Phase Shifter.

D-12




TEST PERSONNEL REQUIREMENTS.

# Perscnnel Responsibility

i Test Coordinator {TC) Coordinate with AT Staff Specialists
1 Test Engineexr {(TE) Assist TC

Z AF Test Technicians {TT) Supply Opinions

TEST SUPPORT HARDWARE , SOFTWARE AND DOCUMENTATION.

Test Equipment, Facilities & Documentation | Duration/# Reg.

PRM System 3 hours
PRM Maintenance Handbook 2 copies
PRM Instruction Book (IB) 2 copies
Handtools, including screwdriver 1 set
Spare LRUs: 1 each

{1} Auxiliary Cabinet Blower
Assembly.

{2) Interrogatcr PA assembly.

{3) Interrogator Power Supply A.

{4) Test tarqet Generator

{5} RFD Phase Shifter

{6} Recsiver

INITIAL SET UP/CONFIGURATION.

The configuration used in this test consists of the PRM system and it’s operational
displays as shown in Figure 1. This test requires the full PRM system. Configure
equipment room display, GP4, as the supervisory display. Insure that the alarm
switches on the GPl and GP2 displays are in the "off" position. Insure that the
directions in the PBEM IB are followed carefully, i.e. remove power when necessary,
use wrist straps where reguired, ete, The test will be complete when a final
consensus: has been determined for each Measure of Suitability.

DATA COLLECTION SETUP, TERMINATION & RESTART.

The TE should start the PRM and insure it's proper operation. The TC should
distribute the PRM Maintenance Handbooks and IBs {(IB) to the TT and brief them on
the test and their responsibilities. Data collection can be terminated and
restarted following the completion of a data collection YLRU Removal and
Replacement” step.

Data Collection Steps.

1. Auxiliary Cabinet Blower Assembly. [(Walk-thru Option} - 1/2 hour
a. TE -~ Insure that the complete PRM is operating.correctly.

b. TC ~ Have the TT look up the Auxiliary Cabinet Blower Assembly in the PRM IB
and follow the directions for it's replacement.

c. TC - Enter notes in the test data log as appropriate.
d. TC - After the TT have completed the LRU replacement and reset the system

successfully, have the TT fill out Questionnaire 1 - LRU Removal and Replacement
and enter any pertinent problems on Questionnaire 2.
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2, Intexrzogator PA Assembly, -~ 2 hours (alignment required)
a. TE - Insure that the complete PRM is operating correctly.

e TC - Have the T7 look up the Interrogator PA Assembly in the PRM:IB and
follow the directions for it's réplacement.

¢. TC - Enter notes in the test data log as appropriate.

d. TC - After the TT have completed the LRU .replacement and reset the ‘system
successfully, have the TT £fill out Questionnaire 1 - LRU Removal and Replacement
and enter any pertinent problems on Questionnaire 2,

3. Interrogator Power Supply A. - 2 hours {adjustment required)

a. TE -~ Insure that the complete PRM is operating correctly.

b. TE ~ Have the TT look up the Interrogator Power Supply A in the PRM IB and
follow the directions for it's replacement.

¢. TC - Enter notes in the test data log as appropriate.

d. TC - After the Test Technicians have completed the LRU replacement and reset
the system successfully, have the TT f£ill out Questionnaire 1 - LRU Removal and
Replacement and enter any pertinent problems on Questionnaire 2.

4. Test Target Generator - 3 hours (calibration required)

a. TE - Have the TT lock up the TTG in the PRM IB and follow directions for idit's
replacement.

L. TC - Enter notes in the test data log as appropriate.

c. TC - After the Test Technicians have completed the LRU replacement and resgt
the system successfully, have the TT £ill out Questionnaire 1 - LRU Removal and
Replacement and enter any pertinent problems on Questionnaire 2.

3, RFD Phase Shifter. (Optional Walk-thruj} - 1 hour

a. TE ~ Have the TT look up the RFD Phase Shifter in the PRM IB and follow
directions for it's replacement.

k. TC - Enter notes in the test data log as appropriate.

¢. TC - After the Test Technicians have completed the LRU replacement; have the
TP £ill out Questionnaire 1 ~ LRU Removal and Replacement and enter any pertinent
problems on Questionnaire Z.

6.. Receiver SUM or DI¥F - 1 hour - alignment check is required.

a. TE - Have the TT lock up the Receiver in the PRM IB and follow directions for
it's replacement.

Bs TC - Enter notes in the test data log as appropriate.

c. TC - After the Test Technicians have completed. the LRU replacement, have the
TT £ill out Questionnaire 1 - LRU Removal and Replacement and enter any pertinent
problems on Questionnaire 2. '
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"Walk— Thru” LRU Replacenents

7. Sony CRT. - 2 hours for walk-thru, 4 hours for replacement.

a. TE - Have the TT lock up the Sony CRT in the PRM IB. Use GP3 Console in
conjuncticn with the referenced COTS manual to walk-~through the directions for
replacement. Identify the bolts, cables, and etc.

b, TC - Enter notes in the test data log as appropriate.

c. TC - After the Test Technicians have completed the LRU replacement walk-

through, have the TT fill out Questionnaire 1 ~ LRU Removal and Replacement and
enter any pertinent problems on Questionnaire 2.

8. BARCO Graphic Engine. - 2 hours {(software changes necessary at PSD)

a. TE -~ Have the TT look up the Barco Graphics Engine in the PRM IB. Use GP3
Console in conjunction with the referenced materials to walk-through the directions
for replacement. Identify the connections, cables, and etc.; determine alignments
required and walk through them also.

b. TC - Enter notes in the test data log as appropriate.

¢. TC - After the TT have completed the LRU replacement walk-through, have the
TT £ill out Questionnaire 1 -~ LRU Removal and Replacement and enter any pertinent
problems on Questionnaire 2.

9. Antenna Dipole. ~ 1:00 hour for walk-thru; 2:30 hours to replace the dipole.

2. TE ~ Have the TT look up the Antenna Dipole in the PRM IB and walk through
directions for it's replacement.

. TC - Enter notes in the test data log as appropriate.

c. TC - After the Test Technicians have completed the LRU replacement walk-thru,
have the TT £ill out Questionnaire 1 - LRU Removal and Replacement and enter any
pertinent problems on Questicnnalre 2.

10. Other LRUs. (Optional Walk-thru)

a. TE - Have the TT lock up the LRU in the PRM IB and follow directions for it’'s
replacement.

b. TC - Enter notes in the test data log as appropriate.
¢. TC - Aftex the Test Technicians have completed the LRU replacement, have the

TT £ill out Questionnaire 1 -~ LRU Removal and Replacement and enter any pertinent
problems on Questionnaire 2.
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Quastionnaire-1l. Name:

Da

4

LRU:

YES

8O

{ wo, the problem dis...

@1- LRU Replace-abiiity?

Was the LRU replocaable. in o sultoble sunncc?
{eccessibility and time consumption

£2- LRU Replacsment Tralning Effectiver

22 the tralning provided co you sufficient o use
he PEM IR z2nd replace the LRU?

Q3~ PREM Instruction Book Suitable?

Is the PAM Instruction Book detalled and
comprehensive enough Lo assist vou In replacing
this LRU?

24~ PRM lastruction Bookx Suitable?

i1s the PRM Instruction Book getailed any
comprehensive encugh to assizt you in phyzicalily
locating the falled LRUs?

Q%~ Subsystem Reset Tralning Bffectivey

Was the training provided to you sufficient to
pacform & res=2t, alignment, or calibration on this
subyystem? 8/A if ndt zegquired,

96~ PRM Instruction Book Sujtable?

Ia the PRM Instructicn Book detsiled and
comprehengive enough to assist you in resetiing,
sligning, or calibrating this subsystem? N/A if
not required.

G- LRU Fupctional Tralniag?

Was the training provided to you sufficient to
understand the LRU's functions?y

Q8- Overall System Safety 7

Do the test tools, PRAM documsntation, PRYM System
or procedures 2llow you to perfoon this LRu
removal and replacement in 5 =afe manner?
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Questionnaire-2. Name:

#
o
&
2
(&7

General Questions #e, the problem is...

Q1l~ $ignal Flow Documentation?

LoRg the PRM INSLLuCLION BOCK suirably COver the
signal Tlow of the PRM system?

Oig the training provided to you sultebly cover
the signal fiow of' the PRM systom¥

Q3~LAY Documentation?

Does-tha PRM Instruction Book suitably cover the
PRH gystest LAN lincluding system reconfigurstioni?

Q4-LaN Tralning?

0id the tralning provided to you sultably cover
the PR system LAN {including systenm
reconfiguration)?

H
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TEST DATA REDUCTION AND ANALYSIS.

The TL will first analyze each test’s Test Mission Log to determine whether the
data collection was conducted acceptably. The data from data collection phases
wnich were not concluded acceptably will not be included in any further analysis,
The Questionnaires will then be analyzed. This analysis will attempt to determine
a consensus of technician opinions for each guestion. In cases where the answers
point to a difference of controller opinions the TL may review the guestions with
the technicians to determine the consensus opinion.

TEST CONCLUSION.

The test will be complete when the post test section of the test mission log has
been completed and when a final consensus has been determined for each Measure of
Suitability. For each failure the issue will be entered along with a proposed
selution and an assessment of the issues priority.

COx1 PASS | FALL i I8SUE PROPOSED SOLUTION PRICR
Number ITY

15

16

ig

19
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AFSS - MAINTENANCE PROCEDURES TEST

TEST OBJECTIVE.
The objective of this test is to cocllect the measures of suitability as listed
below.

Issue | Operational Measure of Suitability

# Issues

15 Maintainability | Maintenance Procedures must be executable by appropriate
trained personnel

is Training The Training provided to thes AF technicians must
suitably cover the maintenance procedures of the PRM
system.

17 Documentation The Instruction Book provided to the AF technicians mist
suitably c¢over the maintenance procedures of the PRM
system.

18 Safety The design of the PRM system must allow for the safe

conduct of all maintenance procedures of the PRM system.

EVALUATION CRITERIA. -

The TC will first analyze each test's test mission log to determine whether the
data collection was conducted acceptably. The data from data collectien phases
which were not concluded acceptably will not be included in any further analysis.
The guestionnaires will then be analyzed. This analysis will attempt to determine
a consensus of test participant opinions for each operational issues. In cases
where the answers point to a difference of opinion the TC may review the guestions
with the test participants to determine the consensus opinion. A consensus of the
evaluated opinions will measure the suitability for each operational issue to
determine a pass/fail criteria.

TEST: DESCRIPTION,

This test will collect opinions from Test Technicians by having them perform test
procedures and alignments on the PRM system. The Test Technicians wili then £ill
out a Questionnalire for each task. These questions investigate the suitability of
the FAA PRM IB, COTS documentation, and the effectiveness of the associated
contractor provided training. The selected PRM Test Procedures/Alignments are:

a. Overall System Sensitivity.
b, Receiver Sensitivity

¢. Receiver Bandwidth.

d. Recelivesr S5TC.

€. Transmitter Pulse Spectrum
£, Transmitter Frequency.

TEST PERSORNNEL REQUIREMENTS.

# Personnel Responsibility

1 Test Coordinator (TC) Coordinate with AT Staff Specialists
1 Test Engineer (TE} Assist TC

2 AF Test Technicians (TT) Supply Opinions
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TEST SUPPORT HARDWARE , SOFTWARE AND DOCUMENTATION.

Test Equipment, Facilities & Documentation | Duration/# Req.

PRM System hours
PRM Maintenance Handbook copies
PRM Instruction Book {IB) copies
Handtools, including screwdriver set

Oscilloscope
CW Generator
Spectrum Analyzer
HP Power Analyzer

et} pet | pt] gt i L 00 0] 00

INITIAL SET UP/CONFIGURATION.

This test requires the full PRM system. Log the equipment room display into
protected mode. Insure that the alarm switches on the TRACON displays are in the
"off" position. Insure that the directions in the PRM IB are followed carefully.
The test will be complete when a final consensus has been determined for sach MOS,

DATA COLLECTION SETUP, TERMINATION & RESTART,

The TE should start the PRM and insure it's proper operation. The TC should
distribute the PRM Maintenance Handbooks and I8Bs to the TT and brief them on the
test and their responsibilities. Data collection can be terminated and restarted
following the completion of a data collection “Maintenance Procedure " step.

Data Collection Steps.

1. ©Overall System Sensgitivity (0SS} - 1 hour - The 0535 is performed at the
Interrogator Signal Processor digital output port at the T/R site. In normal
eperation, the resultant digital word is transmitted on the LAN to the display.
When in MBIT, the digital word terminates at the LAN.

a. TT - Refer to the FAA Maintenance Handbock to cbtain minimum sensitivity
values.

b. TT - Follow instructions in the PRM IB to perform an OSS. Internal backplane
losses and TTG ocutput power wvalues must be measured, or taken from the Phase 11 0SS
test results. :

NOTE: Alternate Receiver Tangential Sensitivity : After you have recorded the 0SS,
connect the oscilloscope to the SUM receiver LOG TEST. There should be a .7v
to ,92v pulse present. At the MBIT keyboard, increase the MP TTG AMP in 1 or 2
db steps to obtain a tangential sensitiwvity for the receiver. Compare this
reading with the Receiver Sensitivity results in the next test procedure.

c. TC — Have the TT fill out Questionnaire 1 - Maintenance Procedures.

2. Receiver Sensitivity - 1 hour - Requires a CW Generator and Oscilloscope

a. I7T — Locate the receiver sensitivity reguirements in- the parameters section
of the FAA Maintenance Handbook and turn to the referenced pages in the PFRM IB.

b. TT - Perform the Receiver sensitivity procedure.

d, TC - Have the TT £ill out Questionnaire 1 - Maintenance Procedures.
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3. Receiver Bandwidth. - 1 hour This test requires a CW generator & oscilloscope.

d. TT - Locate the receiver bandwidth requirements in the parametérs section of
the FAA Maintenance Handbook and turn to the referenced pages in the PRM IB.

b. TT - Perform the bandwidth procedure.
d. TC - Have the TT fill out Questiocnnaire 1 - Maintenance Procedures.
4. Receiver STC. - 1 hour - This test will require using MBIT and the TTG.
a, TT - Locate the system parameters section in the FAA Maintenance Handbook

b. TT - Find Receiver 37C and note ths requirements. Turn to the paragraph in
the PRM IB and follow instructions,

c. TT - Perform the receiver STC procedure.

d. TC - Have the TT £ill out Questionnaire 1 - Maintenance Procedures.

5. Tranamitter Pulsge Parameters, - 2 hour - Perform the test procedure per the FAA
PRM 1B using MBIT and a Power Analyzer. Verify that readings on the PSD
Interrogator screen agree with test results.

a:. TT - Locate the transmitter pulse parameters in the FAA Maintenance Handbook
and note the minimum pulse requirements width, spacing, and rise/fall times.

L., TT ~ Perform the test procedure in the PRM IB. As you proceed, compare
results with the PSD readout.

c¢. TC - Have the TT fill out Questionnaire 1 - Maintenance Procedures.

6., Transmitter Freguency. - 1 hour = This test requires the use of MBIT and the
spectrum analyzer. Verify the PS5D readout.

a. TT - Locate transmitter frequency parameters section in the FAA Maintenance
Handbook for minimum requirements.

b. TT - Record the local oscillator frequency from the PSD.
c. TT - Perform the transmitter freguency procedure in the PRM IB.

NOTE: A good check to assure there are no frequency shifts occurring in the IPA,
the FA, or the backplane is to check the spectrum center frecuency in relation
to the local oscillator frequency as follows:

{1} Freeze the spectrum on the Spectrum Analyzer.

{Z) Disconnect the input cable coming from the Bi-directional coupler.

{3) Connect a cable between the analyzer input and the 1030 MHZ LO cutput on
the FREQ & LO GENERATOR.

{4) Press Delts on the analyzer and read the frequency difference between
C.F. and LO freq.

d. TC - Have the TT fill out Questionnaire 1 ~-. Maintenance Procedures
7. General Questions.

a. TC - Have the TT fill out Questionnaire 2 -. General Questions

D-21



AFS-3

Questionnaire-1. - Name:

Date

/

Mzintenance Procedure:

YES

"G

Ql~ Maintaioabilizy ?

Given the PRM Instruction Book and the supplied
a5t eguipment, were you able to perform this
test on the PRM system?

2~ Training Effective?

wWas the tralning provided to you sufficient to
use the PRM Instiuction Book and the required
test eguipment to perform this tesk.

D3~ PRM Instruction Book Suitable?

is the PRM Instruction Book detsiled and
cemprehengive enough to asgist you in performing
thege tests ?

D6~ Qverali System Safegy ?

0o the test tooly, PRM documentztion, PRM System
or procedures allow you to perform this procedure
in & safe wmanner?

Q7- System Availabllity?

Does the PRM gsystem suitably and effentively
allow you te maintaln PRM service while
pecforming this procedure?

OR- System Availabi{lity Training?

Did the training provided to you sultsbly cover
the PRM system availability while performing this
procedure?

Q9~ System Avalilability ODocumentation?

Does the PRM Instruchion Book sultabiy cover the
PRM system avallability while parforming this
procedure?

Qi0~ Qverall PRM Ffunctional Tralining?

Was the training provided to you sufficiant to
onderatand the full PRM's functions o that you
are comforteble in performing this tssy ?
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Questionnaire~2. Name:

Date

/

General guestions

NO

Ho,

the problem is....

Qi~ MBIT Cperation®?

Doe the MBIT program sultably and effsclively
support field maintenance requirements?

Q2- MBIT Training Effective?

Dld the training preovided to you suitzbly cover
the MBIT progeam?

Q3~ BRM Instruction Book Suitable?

Iy the PRM Instruction Book oOr refecenced
material detsiled and comprebensive snough to
388i8% yau in understanding and cunning the MBIT
Program?

Qi~BRM Theory of Operations Documentztion?

Dogs the PRM Instruction Book sultsbly cover the
PRM. Theory of COperations?

Q5~ PRM Theory of Operstions Training?

Did the training provided to you suitably cover
the PRM Theory of Operations?
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TEST DATA REDUCTION AND ANALYSIS.

The TL will first analyze each test’s Test Mission Log to determine whether the
data collection was conducted acceptably. The data from data collection phases
which were not concluded acceptably will not be included in any further analysis.
The Questionnaires will then be analyzed. This analysis will attempt to determine
a consensus of technician opinions for esach gquestion. In cases where the answers
peint to a difference of controller opiniors the TL may review the questions with
the technicians te determine the consensus opinion.

TEST CONCLUSION.

The test will be complete when the post test section of the test mission log has
been completed and when a final consensus has been determined for each Measure of
Suitability. For each failure the issue will be entered along with a proposed
solution and an assessment ¢f the issues priority.

Cox PASSE | FAIL | ISSUE PROPOSED SOLUTION PRIC
Number RITY

15

186

17

18
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