
FAA Technical Center 
Atlantic City International Airport 
N.J. 08405 

DOT/FAA 
CT-91/31 



DOT/FAA 
CT-91/31 

Evaluation of triple 
simultaneous parallelllS 
approaches spaced 5000 
feet apart: phase IV.b 
00013281 



2. Government Access1 'ln No. 

1/31 

4. Title and Subtitle 

Evaluation of Triple Simultaneous 
Parallel II.S Approaches Spaced 
5000 Feet Apart - Phase IV.b 

5. Report Date 

1992 
6. Performing OrgontZation Cod® 

ACD-340 

~~~--~--------------------------------------·------------~8. 7. Author 1 s) 
Orgon,xotion Report No. 

ATC Simulat:ion Team 
9. Performing Organization Nom" and Address 

CTA INCORPORATED, English Creek Center 
The suite 204 

08232 

~----------------------~---------------------------------4 12. Sponsoring Agency Nome and 

15. 

U.s. Depart:ment of Transportation 
Aviation Administration 

Future Design Staff 
Washington 8 DC 20591 

Not"'· 

CT-91/31 

11. Contract or Grant No. 

DTFA03-89-C-00023 
13. Typ" of Report and Pariod Covlllr<lld 

Test 
9/90 - 11/91 

14. Spon•oring Ag.,nc:y Cod,. 

ARD-20 

L. Hitchcock, ACD-340; T. , L. W. Bensel, G. , 
H. Jones, R. , K. Heardon, B. e CTA Inc. 

16. Abstract 
This study was: part of an on-going effort t.o evaluate plans for air traffic 
capacity and to evaluate the feasibility of using multiple simultaneous, 
Instrument Landing System ( ILS) approaches. The objective of this 
evaluate the ability of experienced controllers to handle 
Instrument Meteorological Conditions (IMC) to a proposed 
configuration, using a real-time, interactive, air traffic control (ATC) s 
This simulation utilized a current radar !lystem, Surveillance Radar 
and a current: display system, Automated Radar Terminal (ARTS IIIA. 
proposed configuration consisted of parallel runways (i.e., 18R, 18C, 18L), 10,000 
feet (ft) long, spaced 5000 ft apart with even thresholds. 

Triple simult<meous parallel ILS approache::; were simulated with 
traffic on the approach localizers. To chal the 
introduced, according to predetermined s~enarios, by having 
aircraft deviate from the localizer by e~ther 10, 20, or 30 
half of the blundering aircraft also sim11lated a total loss 
(NORDO) with the controllers. 

controllers monitoring 
blunders were 

some of the simulated 
Furthermore, 

communication 

The results indicated that controllers wer'a able to resolve 99 percent of the blunders 
initiated in t:he simulation. Of the 484 blunders simulated, only 3 blunders resulted 
in aircraft violating the criterion miss distance of 500 ft. The Parallel 
Technical Work Group ( TWG), based on their . observations during the simulation and 
their understanding of the contingencie13 that must be accounted for in such an 
operation, det.ermined that triple simultan!aous parallel ILS approach spaced 
at 5000 ft are acceptable using the ASR-9 radar and the ARTS IIIA 
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1. 
Personnel 

shall be one controller for 
equipment shall be provided support 

each 
procedure. 

2. All be together and near 

3. The Implementation strategy used prior to 
conducting approaches with runways spaced 5000 
shall of a graduated, sl scale 
criteria. strategy will facilitate a smooth transition 
to permit adequate training and to requis 

recommended required conditions to be 
are categorized as lows: 

a. Bas VFR -
than 5 miles. 

than 3000 ft and 1 

b. MVFR (Marginal 1 1000 to 3000 ft 
3 to 5 miles inclusive. 

c. IFR ·- Ceil 500 to less than 1000 ft and 
less 3 les. 

d. LIFR 
less than 1 

Low 1 
le down to the 

lities must 

less 500 ft and 
minimums authori 

In 
approaches 

f 

or 60 days, whichever occurs , 

approaches 
minimums. 

been 
weather 

acquired, 
conditions 

vi 

Once the required 
11 be authorized to 

lity 1 to 

conduct 
weather 
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b. Stra 
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paral 

1989) ' 

that are at least 4300 ft apart. 
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(PRMs) 
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FIGURE l. MULTIPLE SIMULTANEOUS PARALLEL ILS APPROACH SIMULATION SCHEDULE 
(SHEET 1 OF 2) 
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FIGURE 1. MULTIPLE SIMULTANEOUS PARALLEL ILS APPROACH SIMULATION SCHEDULE 
(SHEET 2 OF 2) 
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TABLE 1. ILS RUNWAY TURN-ON .ALTITUDES 

18R 
18C 
18L 

3000 ft 
5000 ft 
4000 

A 0 1 Hare 
ACD-340, showed that 
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own to 
correct FTE or 
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runs 
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errors 

to runs 
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and outer 
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TABLE 2. CONTROLLER ASSIGNMENTS 

18R 

9/17 1 A B c 601 
2 D E F 602 

9/18 5 F A B 605 
6 c D E 606 
7 E F A 607 

9/19 used to correct 

9/20 15 D E F 602 
16 A B c 601 
17 c D E 604 
18 E A B 603 
19 F c D 607 

9/21 20 c D E 606 
21 F A B 605 
22 B c D 604 
23 D F A 603 
24 E B c 602 
10 E F A 601 

9/24 25 B c D 601 
26 E F A 607 
27 A B c 605 
28 c E F 606 
29 D A B 604 
12 D E F 605 

9/25 30 A B c 603 
31 D E F 602 
32 F A B 601 
33 B D E 607 
34 c F A 605 

4 E c D 604 

9/26 35 F A B 604 
MITRE 36 c D E 606 

37 E F A 607 
Runs 38 A c D 602 

39 B E F 601 
11 B D c 603 

9/27 40 E F A 605 
41 B c D 604 
42 D E F 603 
43 F B c 607 

15 



f-J 
0'1 

FIGURE 4. 

Encore 
87/50 

Processor 

NSSF 
Simulator Pilot 

lab 

SIC lines 

SCHEMATIC DIAGRAM OF SIMULATION HARDWARE 

Data 

VAX 



The 

, 
detection , 

ler displays. 

, and data 

17 

CA, 
the FAA 

, NJ, were 
an assessment 

flown 



Controller, NSSF, 
were recorded 

18 

data a ·­,;:, 

methods. 
and 

FAA 



level, stress level, and 
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Turns were 10, 20, 
one other localizer. 
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Blunders commenced 
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or less from 
randomly 
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controllers to 
factors 

controllers, 
must be taken 

of the Phase IV.b 

of the 
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condition would the effect 
between ler 

performance measure, such as CPA. 
luence the results (e.g., 

and an ANOVA are 
values. The presentation of these values 

19.05, p. < 0.01, where the 
F the numerator and 

of 
levels of the variable 
should be noted that these 

between samples. 
then be evaluated to 

an 

luence of 
and the number of 

to 

Of 484 Phase IV.b, 95 
The average CPA was 3!542 ft (s.d. = 2055 a confl 

smallest 
f 

CPA was 267 ft. of CPA 
5. 

to assess the 
of , and the 

on controller performance as 

between a 

icant 
between 

the 
along two adj ILS's. 

separation betweEm 
diminished the 

ft. 
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(extreme). 
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An 
on the 

Generally, 
between commands 

versus those given 

question asked pilots 
be in 

aircraft configuration. 
that no additional 

they felt 
to 

The maj 

was performed to examine 
cont.rollers 1 ability to 

times. Blunder were 
the control the 

to the blundering The 

s icant 
Controllers 

degree (F(2,454) = 1840.13, p. 
effect on the controllers• ability 
detected 30-degree 

(mean = 24.5 s) 
= 17 G 7 

than 2 

were measured to assess the effect 
on NSSF simulator pilot 

by the number of kE~ystrokes 
range of keystrokes executed was 

lceystrokes indicated moderate 
indicated a message of high 

that there were significant 
as a of message 

17.69 1 p. < 0.00014). The message 
, on average 1 the 

could have been a change in 
13 (mean= 32.38 s) keystrokes, on 
of to enter. This could 

29 
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= 21.8 s) 



controllers 

was conducted to 
and 

s than•to 
The means for the f 
20.94, 

error were 

30 

to 
(F(1,455) 

and NSSF 
5.0, p. < 02). 

are 16.21 

that controllers were 
of 500 ft 



NSSF' simulator was from 27.10 s moderate 
and 32.38 s for complex 

curre~nt 

IIIA. 
(i.E~., 

even 
approximately 170 knots. 

and 
Turns were 10, 20, 
local er. 
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APPENDIX A 

CONTROLLERS 





POST RUN CONTROLLER 

PARTICIPANT CODE ______ _ DA'l'E -----
PARTNER'S CODE(S) TIME -----
RUN RUNWAY ----

1. CIRCLE 'J~HE NUMBER WHICH BEST DESCRIBES THE EASE OF TRAFFIC 
HANDLING DURING THE PAST SESSIO:N'. 

1 2 3 4 5 6 7 8 9 10 

DIFFICULT AVER~GE EFFORTLESS 

2. RATE THE LEVEL OF ACTIVITY REQUIRED DURING THE PAST SESSION. 

1 2 3 4 5 6 7 8 9 10 

MINIMAL MODERATE INTENSE 

3. RATE THE LEVEL OF STRESS EXPERIENCED DURING THE PAST SESSION. 

1 2 3 4 5 6 7 8 9 10 

SLIGHT MODERATE EXTREME 

4. ARE THE CONDITIONS OF THIS PAST SESSION ( 
, geography, 

YOUR PRESENT FACILITY? 

1 2 

STRONG 
YES 

3 4 5 

YES 

6 

requirements •.. ) WORKABLE 
CIRCLE YOUR RESPONSE. 

7 8 9 10 

POSSIBLY NO STRONG 
NO 

A-1 



5 • PLEASE DESCRIBE ANY UNUSUAL OCCURRENCES FROM THE LAST HOUR. 
PLEASE NOTE ANY UNUSUALLY LONG DELAYS OR INCORRECT PILOT 
RESPONSES. ANY ADDITIONAL COMMENTS CONCERNING THE SESSION 
SIMULATION BE WELCOME HERE. 

6. BRIEFLY DESCRIBE THE STRATEGY USED BY YOU AND YOUR PARTNER ( S) TO 
REDUCE THE RISK CAUSED BY THE BLUNDERING AIRCRAFT FOR THE PAST 
SESSION. INCLUDE PROCEDURES FOR PULLING AIRCRAFT OFF THE 
LOCALIZER AS WELL AS OBSERVATIONAL STRATEGIES. 

A-2 



7. PLEASE RATE THE SESSION YOU HAVE: JUST COMPLETED. CHOOSE THE ONE 
RESPONSI: THAT BEST DESCRIBES THE WORKLOAD LEVEL BASED UPON 
MENTAL :EFFORT AND THE EASE OF 'IRAFFIC HANDLING. 

1. MENTAL EFFORT IS AND TRAFFIC HANDLING TASKS 
==:==== PERFORMED. 

2. M:ENTAL EFFORT IS AND 
HANDLING IS ATTAINABLE. 

3. MENTAL EFFORT IS 
TRAFFIC HANDLING. 

4. MENTAL EFFORT IS 
======·======TRAFFIC HANDLING. 

TO MAINTAIN 

5. HIGH MENTAL EFFORT IS 
TRAFFIC HANDLING. 

6. MENTAL EFFORT IS 
TRAFFIC HANDLING. 

TO MAINTAIN 

TO MAINTAIN 

7. MENTAL EFFORT IS REQUIRED TO LESSEN THE THREAT OF 
BLUNDERING AIRCRAFT. 

8. MAXIMl~ MENTAL EFFORT IS TO THE THREAT OF 
BLUNDERING AIRCRAFT. 

9. INTENSE MENTAL EFFORT IS LIMIT THE THREAT OF 
BLUNDERING AIRCRAFT. 

10. 'l'HE THREAT OF BLUNDERING AIRCRAFT BE CONTROLLED. 

A-3 
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17,1 

the 

a 

IN D I 

of six 

Aviation Ad 

~lt Atlantic City International Airport. 

was briefed by Ralph Dority ASC-200 on 

5,000 foot runway centerline for 

Instrument Landing System (ILS) 
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I 

objective for was to 

capabilities of simultaneous 

spaced runway thresholds five thousand 

team use technology 

B-2 

.handling 

evenly 

ct:mterline 



I 

team using 

.......... A ..... System (ARTS), a 

instructions that 

blundering and 

with 

simultaneous 

thresholds 

.................. had to 

aircraft a 

consisted of targets ten. or 

localiz{~r. Some of the wen~ no radio (NORDO). 

of a thirty degree blunder or 

a 

aircraft on as 

B-3 

or more 

a 



simulation 

simulators 

was poor. 

Several during the 

for mo1re 

control action 

instruction 

FAATC 's (GAT) general 

flight simulators. 

radio communication 

of simulation ASR 

targets to coast for 

was not 

n'UJ•I1nnrn caused an adverse effect on 

skill 

a blunder 

on 

B-4 

a 

occurring if 



I 

on technology systems we 
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I S 

We believe monitor now by 

FAATC increase safety, airport and controller 

effectiveness. a a 

blunder. we same team of should be 

provide a more accurate effectiveness of 
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APPENDIX C 

PILOT 





Date 

Simulation of Approaches 

Pilot Quest 

Total B-727 

Instrument 

for 0 

and/or current B-727 

1. RATE THE: LEVEL OF ACTIVITY REQUIRED DURING THE PAST RUN. 

1 2 4 5 6 7 8 9 10 

MINIMAL MODERATE INTENSE 

2. ler issued a change, were 
follow the instructions immediately? Yes No 

If No, Please explain. 

3. Please describe any unusual occurrences the 
Pleas include aircraft ID's and poss 

the current simulation, do you feel fl 
would be beneficial? Yes No 

If , Please explain. 
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PILOT SURVEY RESULTS 





PILOT SURVEY 

event an 
(4.1) that 

1000 feet (ft) of 
turn-on provides an acceptable 

their assigned altitude 
course. 

lots' responses were not conclus 
spaced parallel should 
aut.opilot. 

1. 3 Pilots are adamant ( 4. 4) an 
NTZ while another aircraft is conducting 

monitor ler will 
aircraft off it's course to a 

prevent a collision. , special 
used for the break out maneuver. 

1. 4 It not indicated 
requirements 

) mandatory to 
independent approaches to paral 

The lowing summarizes the 

(3. 2) 
(e.g. 

qualify 
runways 

effective operation of multiple 

Approaches should be made with an autopilot 
director. CAT II standards for ground and airborne 
be necessary for the safe of 
Additionally, a traffic display warnings 

enhance situational put the 
avoidance loop. 

If more than two approaches are 
should be staggered to 

and 
ILS 

maneuvers. 
11 In the event an aircraft strays from his course, one 
a should be immediate canfl 11 

training (conflict resolution) is 
during the conduct 
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, when a climbing or instruction 
the breakout maneuver, when possible the 

be first, then the turn , or 
should be first, then descent 

instruction. The pilots this more effective 
handl thE! inertia of the 

Descending an is contrary 
be slower to flight 

to 

close the with the 
aircraft and readjusting NAV-AIDS (e.g., 

ample opportunity to drive on into the 
just speeds up the process." 

three major concerns the 
more frequent ATC communication is needed to 

world. , the volume 
low, "marginal to 

found apparatus that was used to be very 
cumbersome; they felt made the barely 

even more icult to understand. 
use the headset that used in normal 

to how 
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APPENDIX F 

ADMINISTRATIVE 





MU:LTIPLE PARALLEL APPROACH WORK GROUP 
ADMINISTRATIVE ASSESSMENT 

simultaneous approach 1; 
Administration ( 

resulted 
required 

500 ft or s 
approach was computed 

on the established test 
simulation met all objectives. 
the proved to be 

The test controllers participated in 
were controll live traffic. The 

to the success of the 

Because the small percentage 
a 50 slant range miss 

ILS approaches spaced 5000 apart 
(ASR-9) and displays IIIA) 

safe. 

RECOMMENDATIONS 

The Multiple Parallel Technical Group 

1. There shall be one 
and equipment shall 

2. All monitor positions should be 
arrival and departure positions. 

Implementation Strategy used 
triple approaches with runways 

consist of a graduated, sliding scale 
'rhis strategy 11 facilitate a smooth 

to permit adequate training and to lop 
recommended required 

are categorized as follows: 

F-1 

and near 



a. Basic VFR - than 3000 and 
than 5 

b. MVFR (Marginal VFR) Ceil 1000 3000 
ity 3 to 5 miles inclusive. 

c. IFR - 500 to less than 1000 ft and 
to less than 3 

d. - Ceiling less than 500 

In addition, experience 
approaches or 60 days, 

ooTIFAA 
cT-91/31 

each weather 
been , 

during conditions 

· of trip\e 
l:.va\uatton ara\\e\ \LS 
simultaneous p d 5000 
approaches spac~V b 
feet apart: phase . 
00013281 

occurs f , 
Once the required 

1 be authorized to 
in the next, more 

l 1 

conduct 
weather 
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