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Mr. Chairman and Members of the Subcommittee. 

I am Warren C. Sharp, Director of the Airway Facilities Service. 

Appearing with me today are Jerry Thompson, Chief of the Automation 

Engineering Division in the Airway Facilities Service; and Kenneth 

Patterson, Assistant Chief of the Air Traffic Division, Great Lakes 

Region. We are pleased to appear before you today to discuss \vith you 

the subject of radar displ:iy interruptions. 

At the outset_. lc~t me o-;t:-1te Uni 1 Vii 11 ~iitempt to approacl: this subj<~ci 

i.n a gpnero.1 n10.n11Pr .'.lnd i1· ·-:-; nun-technic~a1 a fashior1 as possible. I 

-d10t~L :,.;::;.~. o:.r:::, ho',':f:'"V<::·r, th;:it 1ltis is a very complex subject which i.s 

The prilnary air traffic systern presently used in 20 centers nc-..iiomYide 

is a t2clmology intensr:, int.er:.'elated system comprised of radar, compu-

ters, visual displays, air/ ground comm.unications equipment, and the 

Eke. Since I believe it necessary to have a fundamental knowledge of 

the automated Radar Data Processing (RDP) system in order to under-

stand system interruptions, I would like for Mr. 'fhompson to briefly 

discuss the structure of the system. 

Now that you have had a brief description of the system, I would like 

to define vrhat we mean by "interruptions11 so that we will be talking 



•) 

about the same thing. For purposes of this hearing, we can break 

system interruptions into two basic categories: momentary interruptions 

and system outages. Momentary interruptions are those which last for 

less than one minute and result in blank or frozen radar displays. 

Normally, when a momentary interruption occurs, the scope either 

blinks for a few seconds or data is frozen on the scope for a matter 

of seconds. On the other hand, system outages are interruptions that 

last over one ininute and can result in complete loss of data to the 

visual radar displays. In this case~, broadband radar display is avail-

able for use. 

:-:J.c.r;:;tem intcrr;_1ptions uccu 1· in all ccni•:rs and can be either scheduled 

,\i.H foc:.L3 :;:: ; .J•.:by, ; v;ould be less than fr~;nk if 1 did not state for thP 

record U1ai \Ve are nol ·.v<:1re of any possible way in which unscheduled 

interruptions can be reduced to zero. This is just not technologically 

feasible with so corn.pfox a system upon wl>ich so many demands arc 

placed. What we have done is eliminate any diminution of safety when 

these interruptions occur. However, this doesn't mean that we are 

satisfied with the current level of interruptions that are being experi-

enced. On the contrary, we are taking aggressive actions--short and 

long-term- -whi~h I will outline later, that are designed to substantially 

reduce the nmnber of system interruptions. 
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Unscheduled interruptions are primarily caused by hardware (equipment) 

failures and software problems. The system continuously monitors itself 

in order to detect these abnormalities. The system is designed to prevent 

presentation of erroneous data to the controller. Consequently, when 

the system detects erroneous data which could mislead the controller, 

it results in correction of that data with no interruptions or it flushes that 

data from the system by inducing a ''startover." In a startover, the system 

analyzes the problem, corrects the problen1, recovers, and presents 

the correct data to the controller. Startovers nornially require less than 

10 second::; but, dependent 011 the problern which needs to be corrected, 

corr·pc·t i ~:-;cl'. 'l' ids wou1J then require rnarrual i nterventi0n to correct 

the problem. ~'\;lost often this would rPsult in an outage. 

A point I would like to emphasize here is that a start.over is :itself a bene

Uci::1l aspect of the system_ since it (1) corrects erroneous chta and 

(2) reduces the length of time that would otherwise result from manual 

inierv-ent:ion to correct the problem. From the standpoint that it is not 

technologically possible to reduce errors to zero, startovers, while some

times aggravating, do avoid the ad\·erse consequences that could otherwise 

arise from presenting erroneous data to the controller. 
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Allegations have been made that system interruptions pose a hazard to 

aviation safety. This is simply not the case. While to those unversed 

in the air traffic system, interruptions might raise concerns about safety, 

in reality the system, itself, as well as air traffic procedures, are 

designed to accommodate interruptions without derogating safety. 

As I previously stated, momentary interruptions generally last only for 

a few seconds. In this connection, I should note that radar data shown on 

a controller's display is only updated every 10 to 12 seconds. The effect 

or a moLtc:>niary interruption is therefore negligible~. The concerns \i.'ith 

rocnnenta ry ini i:·rruptions thc~11, are essentially that: (1) they are a source 

(A ;·;c;;:_r,..:,_\ra1!rJ:; ~'l tile crr1 ir0Ec!:' '.d :. h, if unchecked, could da1nage sys·

tc';~: er·e1i ·1 Lrt\. (:.'.) '.'.'.t i21cr:?asing :;1:_,_n:b2.c~ of moraentary interruptions 

i_s .~cncrJllv ;1 pr~hide ~ri '.ncreased ~~'-·:t.-~::n outages" and (3) they signify 

errors vri'.hi11 the system that should be corrected. 

System outagea last longer than momentary interruptions and therefore 

require different actions than momentary interruptions. When a system 

outage occurs, the controller switches to broadband radar--our bach'UP 

system- -to continue tracking or controlling the aircraft he is concerned 

with. B:roadband radar was the system used in all centers until 1974 

when we began switching to our present Radar Data Processing system. 

There is nothing hazardous in our use of broadband radar; in fact, this 

:is the systern used by controllers during those hours of the day when our 



primary system is undergoing maintenance, or certification. If broad-

band radar were to fail, we still have another back-up system available 

to control traffic. This is achieved through the use of llight progress 

strips, which results in "manual control" of aircraft. Manual control 

is the most basic form of air traffic control that we use and was the 

only system available for use prior to the introduction of broadband 

radar. 

The basic impact from using broadband radar rather than RDP or 

mzmual cont t·ol rather than b r( i::dband i~:; a loss of efficiency ill the sy;:;-

1~·n1. RDP ha::-i a number of automatic fcu.' 1 tref3 \'.'hich free the controller 

used rJ.tl12r Lhan HOP. Sirnilarly, broadbc.u1d 

U:Li.ng, n1a.nua1 conh'ul clicbtes substJ.ntL·,lly greater s2p:12·~" .. tion standards 

bc:t\veen ci.ircraft than docs broadband or HJ)P for \"l.'hich separation stan-

dards are essentially tllr; sam;:. By impo1.:-m1g greater standards for ~3epara 

tion, the impar.t is inconvenience in the form of delays caused by less 

efficiency in t.he system. 

The central point is that various contingencies which n1ighr arise have 

been previously considered and have been accommodated by system 

cJesign and air traffic procedures to prevEmt the derogation of aviation 
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I would like to turn brie±ly to Mr. Kermeth Patterson for a more in

depth discussion of the air traffic control considerations. 

As stated earlier, the FAA is taking affirmative steps to lower the number 

of errors that occur within the system in order to reduce system interrup

tions. We have increased the emphasis on reducing system interruptions 

and will continue to stress management awareness of the problem. For 

example, in July 1976, teams of engineers investigated problems at 

three centers (including Indianapolis). As a result of this investigation, 

011e ch~rngc in power input equ:ipn10:nt has ~dready been inade and acldi -

tional inoclifications to !.lit: harchvare have been installed in all 20 centers. 

:\Ir·. Tbomp:-or1•l rece::t~ _'.1sj_recl a tltree-day confc·rcnce of se<:tor rnana-

C'.i;y, .:\cc:\,,_. .i ,~::.·.:::~.'/, in orr{c.;· to t:ike a erilic :d look at sy.ste1n :intcrrllptions 

'1nd the action.:; necess:rt·y to redu(:e thci.n. Through sessions such as 

this, we hope to be able to approach the problem in a manner consistent 

v:ith regional concerns and with key input from. regional personnel. 

\\,- e have implern.ented a new reporting scheme to track interruptions 

and to provide a better management information vehicle for follow-up 

corrective actions. We have also initiated procurement of additional test 

equipment for improved troubleshooting of the system. This eqnipment 

should be available by the end of the year. Moreover, a group of hcad

qua rte rs and regional representatives j s being formed to categorize and 

track outages through to their resolution. 



ln the short-term, we believe that the best payoff will result from 

increased management emphasis on maintenance of the system. I want 

to stress that I don't believe that we have done a bad job in this area. 

Rather, I think that as an agency we can do better. 

We intend to pro•1ide our facilities with improved test equipment in the 

next couple of years and improved maintenance diag-nostic software v.ri.11 

be provi_decl in 1978. \Ve plan to supplement our present eA.-pert trouble-

shooting team from h0c-i.dquarters ·with additional tea:..'TIS- -possibly located 

i:·: '}-,,-. 1·er;!ons. \Ve arc also l:>;1:ing at ways to :irnpron~ technician pro-

J :j, G. Th0se actions lJ result in reduced outag.,s induced by power h1put 

VVE: are exploring all avcn~1es in our attempt to reduce system interruptions. 

\\' c' believe that we can improve our track record and we intend to do just 

t1nt. I want to emphasize again, however, that the complexity of the 

~;ystcm, and the interdependency of the components of the system, do not 

lf'ncl themselves to simplistic solutions. The bases on v1hich an error can 

en~:c:r the system or be generated wiHdn the system are almost without 
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limits. Unless great care is taken when resolving specific errors, 

new errors may be induced creating a necessity to identify their causes 

and to develop actions necessary to resolve them. 

We have discussed some of the problems we experience with the RDP 

system. I would like to close with a different tack. This system is 

the best system in use in the world. Vv e are proud of this system and 

of its capabilities. Nevertheless, there are ways syste1n performance 

can be improved and \Ve are aggressively taking the steps necessary to 

do that. I don't w2nt io ignore one lasi ingredient in the formula--ihe 

profe;~;!on:il <Juality of our air traffic controllers who have demonstrated 

Stcbcom1nitte<-; in::i.y have. 


