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Executi ve Summary 

The Informal S uth Pacific Air ~ ralTic S rvi s Coor in~ting (,roup has b 11 inve!>tigating a 
nu bel' f can ept.& Lo improve operational efficiency for flighlS in the Pacific Oceanic region. 
The Federal AviaLio Admi i lration (FA ) jr Traffic Requirements (ATR- I ) and Air 
Tra[ ic Operation (ATO- 0) rogram ofti es La ked the Slmu [ali n nd Sy terns Integration 
Branch ( CT- 0, i 1 cope ,\ ion wi h the ·eanic and OfE hare nleqrat~d Product Team 
(AUA-600), to x lore the feu:iibdiLy uf im I~tn ming red Iced oceanic air 'raft separations. 
Thes rganiz' ti mi onneu an E t;fimental"\ or ing Gr up t ak high I vel dt:.ci ion. 
regarding the im iemt:ntati of the plOp . ed sep' ralion standard. In rc ponse, A T-5 0 fonned 
, Re earch 'It:' n to design and con uct a concept eXplQnl.lim lUdy.it the FAA William J. 
Hug e,'i Tcchnk' CenL f. Th l: earcll Tl.;am led all f orr. in 'ludil1g tl1 planning and d ·lgn 

f the -i mu latl nand condud . 'l siITIulation. Th learn al 0 queried he cont oHers and 
ncom i ed their responses r '. rding th prop cd proc dure. 

is ep n dis u'" ·es Lhe educed Horizontal ScparJLion in m' (RH M)c TIC pt exploralion 
simulation. In partie ,.., the si lUblinn \J as I signed to explore issue. thal might affect a 
con II r's aility to manage r duced longi tudin ~ ",eparati n in Lh eanic ~n\lirol1ment. 

ATR-3 10 and ATO 100 personn ., I heorizeu tl1, t' pro ~cdura implement. tion of Lh 50/50 
s paraLion stantlard might be pos i Ie for the neaf term, The A -540 Research Team crefore 
designed Lhl.: tudy lO determine h nli.lny pair: of aircrurt, h ngi Jdinally. eparate by 50 nm I 

coul l: manage b contro lIer:s In ll1 "cntn.l.l Pacific air"pa e re JOIl. Ree use the stu y wali. 
inlended 1 ddre·~ llly the conh_lkr': 1'01 ,the Research Team did not add.ress lateral 

:ep3rationis ue~. Tra fi Manag rm:nl nip ~I", onnel rc ve lateral separation is-sue in Pacific 
o eani -. air, p;)j . 

S ecifica ly, he Research ·1 earn d ~ign~d Lhe ~llJdy t asse s the i 1 act of reduced longirudinal 
separation nn contro Ie workload antl t ex amine' suug(;stcd man lal HSM contro 1 r 
procedure. The 1111 ~ proc du~ wo ld f quire lhe piiOlS of the affected aircraft Lo reporL 111 ir 

o ilion from a common fix every :iO IIlLIUlW.'. Base on his infonn. iOIl, controll rs would 
t1en cal~ulalc th s pmaLL) die Ian' . " (1 he cligi 1 e for reduced separation, aircraft mu l be 
capable of Requi e a igalion Per' rnm.nc'-W RNP-lO). ,dditioI1311y. ;lin.. mft mus.t e 
quipped with C nLr ller/PiloL Dala Lin' Communication. (CPDL ) capabilities. F r purposes 

of the simulabon, . II ain.. mfl w ,1.: R -I 0 [~nd .PDLe equip cd_ 

The Researc'} Team com I ted preliminary' th.'ili " forooductillg lh R M conc pt 
exploration simulation uring August, '~ptemb r, a.nd Oc ober 1996. hes~ acriv·tie in Judcd 

a. inte mtion'mdtestofLh W·il"amJ. ughe,·Techni alCcnterOceanic aboratory 
ph ical 0 lponents, 

b. exercise of th ~ sC nar-os e elo d for ll~\t~ col ]e<:tion, 

c. revi 'vY and approval of the mcchnnisTIl' s I to xtract·u 0eclive i fOlmation, and 

d. trai ing of the indi iuuals WI would conduct an I ··upport the simulation. 

VII 



Five Oakland Air Route Traffic Control Cemer (AR'l CC) st· ff members p ticipated in the 
preliminary process. A controller from the Oakland ART C Internatioo" I Office assiste in 
developing the scenarios and in validating the operational fidelity of the laboratory. Another 
controller individually exercised the scenario.s ov C'T a 2-week period. A third control er 
independently exercised the scenarios for another 2~we.ek IJeriod. Finally, a tw -m mher t~ali1 

ran the scenarios for 2 weeks. During lh l ro -'ss, the controller team developed recording 
form to calculate separation distanc 's. 

On Octo'Jer I, 1996, the Research Team video recorcic the a tiviti~:s of the c Ittroll .r team. 
The tape was viewed by 0 kland AN: C mano.g . and At· Headquart rs per onnel on 
November 5, 1996. rhe following day, the controller t am p rfo an op rational 
demonstration of the proce<.lure for akbn ARTCC I al1ag:ers. the, Headquarter. sanson•. 
and visitinl~ Japanese Civil Aviati n Bur a 1 ignira"ie. 

On N v mber 7, 1996, the controlkr k;..uu, Oakla.nd ARTC _Ill. tla:;:.ers, FAA Hadq art. s 
sponsot.", and the Research ~am m 1 to discu.: the v];J,bitity of the pro osed arlual RI-. S 
proc ... They agreed thut the proposed process, alt.houcrh havi11 0 ome tility i limb-through, 
des end-through and v r I short t rm sarne-~dtjLude situa io ~,WU!i too war load int n ive to b 
used to sustain separation over I ne; distanc " The subj tiv d t r vcalccl th~t·:\ tamatian 
tools would be required to alleviate workload. They anticipated th~\t additional simulation" 
would be required to analyze the impact of separation reductions on cantrall r 'orkload v hen 
automation enhancement "re in place. 
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I,	 Introduction 

'~hi re ort discu'ses th Reduct:tl orizoTlt3 ~ armion Minima (RHSM)J con ep x loration 
simulaLi n. lL de ribe' 1 si ula j n. r c dures, an lool; dev loped lo m;cerlain Lh 
experiences or individ als '110 palli ipatcd. The concept expl ra io exar ined i s es Lhat ight 
. He l a onLroli abilit. to manage red I e I ngitudiwll "epamtion ill the oceanlc 
~nviron em., iem n tration rLh RHS 1 co c pl Was clInducle.d in the Oc anic . borato y 
a the Federal Avi hon dminislration A) illimn 1. Bu hes Tech ic I Center on Nov mber 
(1 and 7. 1996. 

1.	 Background 

Th~ Informal ~01.Hh Pl:l.ci Ie ir' rafl'ic Services CoordinaLing ~rou has brcen in 'stigatin~' 

number of concepLI; Lo improve opel'alion, 1dTidency for flights in the PJci lC Oce.mic region. 
Th fAA Air Traf Ie equiremenl... ( TR-31 I anJ Air Tr·:t[fic Opel" Ii nATO-100, program 
o fices aske he Simulation and Sy~£cms Intcgrmion B 'linch (ACT-540., 'n coo rat'on with 
the Oceanic and Off hor~ Integrated P aducL Te:.lm ( L -(00). L) e plore the feLISibilit of 
implemen in reduced oceanit.; aircraft S' Mati ns, Th ,-. organizali n formed a x:p rirnental 
Work.! g Group (EWG) 0 make higl- eve deci-ion" regarding the implementation of Ihe 
propn:ed s aralion land'r . In respons.e, ACT-50 form d a RL::. earel Tl;'il.ln to design and 
anduct a ncept ex pJonuion • rudy al the Technical C nler. T e Re earch earn ed all forts 

lnclu !'ng the plannin o and de '[gn of lhe ~imLll' lIOn and the conduct u ( .'imui· tion. The Leam 
< 0 queried the control ers :J.n om iJed their re. pan. 1.:. (0 t 1 ropos d roce me. 

Tht:: study w • c nducted b he ACT- 40 R . earth Te· In '11 Ihe Oceanic Laborat I' at the 
Tee nicai enter. he purpose of rhis :-.imu arion \.... as to '1.' 'S (n f asibilit_ of a near-teon 
prm..:edural RHSM implement. tion for a 5 )-nm longiludinal reduc i 

RTCA, a joint A ITnuu.~[ry curnmittl: ,propo. e that fj vc e aralion reductions hou]d be 
. crelTJntally irtl lem~nl do 'er thc;' ne:..lr-, mid-. and It ng-Lerm periods. Thei prop sed 
cp' tion w r 

•	 _0 nm Inn iludinal - -0 nm late al. 

•	 0 om longitudinal - 0 om laleraL
 

_0 mn longitudlnal - nm alera!.
 

•	 \5 nm Ion ttudinal - \.:. nm lat raj. and 

•	 < I nm lomritudinal - < 1- rml lateral. 

I Luteral separation lS defined ns th h rt7fJnlal sepur:ltioll bctwee lJ'lck: (e.g., wing-to·wing ;lireral" 'cparaLion), 
Jnd longiludinal separation is defined CIS the hori7.QIl[:J1 ~cparation alo g [he swn' Lrack le.g .. nose-l -tail aircraft 

separation). 



In the long ter n. use of utomati' D pendent SurveilJan e (ADS), ControlJerfPilot Data Link 
Communication' ( PDLe), and automat J droLlnd- ased contro.llcr decision aids will pI' vide 
the precision nece ry to ffectively monitor reduced aircraft separations. 

Members f th . R-~~ I0 and ATO-I 00 Pro " m OJTic the rized that a procedural 
implement tion of the _ ISO-separation st:moard might b possibk for th . n ar term. They 
su t,csted.l procedure thaI WQuld rcql1ir tile pi IN: of he affe te ai rcraft to report th ir 
po itions fr I a common rixvcry {) mil'lulec _ Ba< d t 1is i f0n11ation, controller' w( uld 
Lhen manu, I C' lculate Sl'p~ration disLa.m.:e:. C ntroll ]"'; would, t e Oceanic Data Link (ODL) 
-0	 commu i -'aLi ns. To be eligi)k for re I ce sepnratio ,air raft £T1Ullt be capable of Requj ed 

Q igation PerforrnaJ'lce-1 0 fR P-l). die Ilally th ~ltr 'mft I Jst be quipped witll CPDLC 
capab·lities. 

_.	 Simulation OVEr 'il::W 

The Resenn.:h Team d .-igned tllt; study to de ermine 10 v mllny pair f tlircraft, long'tu 'nally 
:)epa ale' by 50 11m, oul b' lTlanagi:d by c011lroll rs in l c Central J 'cific (CENPAC) airspace 
r oi n. Becau l;;. the sludy \-vas intended Lo a dre. 1 1_' the controller' ral, the Res' rch T am 
did not ;lddr .'1'i 1m raJ sep:1fation issues. Traffic Manar.>em nt nit (TM P ronnel resolve.I 

lateral sep<fation issu .' in Pa 'ifi Oceallic' in; ceo They ':>cabli h ateral s paralion I ring the 
rd ~k devel,op nl process accordinn' to the current se ar. tion . randards. Calcuhltion 0 lateral 

s p. 'alian dLlancc ' by ~edor I:ontroll s·.' Ill, lh ref r . requir d far aircraf s Ie y operatino 
on tracks d~veloped by th TMU. Accordin2ly, th Re 'earch Team did n cc nsid r lateral 
separalion V h s c[Or- 'ontr lIer w rklo:l j,sue. 

3,1 Obi ctjre 

Til EWG ,>(abli h d t.1 HSM 'imlll:ttion qjectiv(,; to determine the m r of aircraft paIr, 
that cou d e mana ed by 011 Toilers i Lh<: CEN AC air~pace rc Ii il if individual air 'raft cr 
10 imdi all s paratcd by no less han 50 nm. 

Specifically, the E\V J dil ctcrl t e R :'iCardl .~ 111 1) a~u;ss. ill: impact or reduced ongitudin 
<;epJJ< tion on control! r workload an validale l'l1 . sug<Jc'ted man ual RHSM contro ler 
procedur 

The Re.earch Team's cJc:ign w s consLminrd by the Co! ow'I1" facl I": 

a. peak westbound now of ~ircr' It would be ~.' amin d. 

b.	 All westbound air~nJ.ft must 01 crate on Pacific Org nized Tack ystc (PA 0 ) 
tracks. 

c.	 lLateral separation would not I. addressed. 
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_.2.1 A~sumptions 

ATO-IOO pr vidcd th raft in'eri procedure contained in Appendix A for use in th'" st lcly. 
Th RCSCdCh Jrn made. the following -~umption.s La reflect til principles contained in the 
procedure: 

a	 The minimum longitudinal ~ par. tion i lance belween area navigation ( A)­
eguippe ,ir -aft would I e SO 11m.
 

b.	 ire t pilot Lo controller conUllUl1i ation lDCP ) v(>u1 be- maintained vhile appl ng ~ 

50 1 J inimum (e.g.• v ry hloh frcqu ncy olce 0 ('PDLe) 

4. 

The urrenl oceanic air tr<lfti . control ( TC) sy tern is c . f:lcterized by 00 ornmunicatiflll 
s sll 1 , manu' 1openuiol1., amI large s p~lrati n st, mlan..ls (AOAS, 1997)_ The F. estimates 
that air traffic 0 er th.~ Atl !1tic and P"lcif'ic l c ails ill ouble between 1996 and 1005 ee & 
~imps n, 1995 . Exi tjng ·lir.'ipacl: u~t accommo ate the predict d increased ai traffc. 
Although it is fea. ible to in teas the number of rullway' and airport. i is m Lp ~. ibi to 
i 1 re the amount 0 air paL'e (0 Kcef~, 19 0). PO'1bl solution i. to r ducc the cP' rationu	 I 

mini 1l1UmS f( race nJC air fJffic. 1 owever. th is optioll C 110t be ~allze without th 
echnological .rnplementations ot ata lin' and futur air navi ation systems (F S). 

Cur em imil'1 ions in the o~e nk e vir }f1111l:ut. in pn ti ubr. cornmunication, n. vig lion, and 
. urveillanc (CNS) equipm 'nt, require the us of l,lrge separaLion tandards hat limit airspace 
capacity. 'h' key to rcdu ing delnys ami u i1LzinO' more ffcie 1 night palhs i~' \vilhin re uctng 
'un nt ~eparatioll smndar s. H ever, before sep ntion Can be n.::du ed, significant 
Imp 'eme 11 i I.:ommunlcation ~ I sur eillan" '':/ tL:1n aile ssary. Once impr vements 
are made, reduced scarati n slandard<; ill hI.: iewed a~' viubl way to optimize airspace vhi c 
stilt mai t,llnin saf ty ulandan.J:.., 'F e c Fccrrar 199 I; Joyce, 1990; Livingslon. 1990). 

l urin' the next decade, in-trai I . cpaHitLon L1i ...tuI1Cl: . ;..lfC anli j pled Lo e shortened from lO 0 15 
mil utes (80-1 0 11m) to 4 mimlt s (30", ). t j.., al 0 likely Ih'lt the lat ral separation is" nc on 
par UeJ tracks will b lie II frOl'n 100 nm tOn (Fee & Simp 0 , 99; rr!. 1994). 
St::p atiOl minima ror particu . r aircrafr lUay V<lry, dep ndll1 on the aircraft eq lipage ( ee & 

eerr:1r. J991 

RTC. has LUg est d t at re uc.::ed s 'paration st.m ;;!nh ~hould b' pro re si ely implemented 
usin a fi e-s ep clpproach. As hown in thl: RTC lmpl mentation Model (Figure I), s paralion 
is amici pated to h~ re u e fro 50/ 0 nlll to < 15/< 15 rJ m. N~ar-[em1 .m Ieml:nt ti n wi! 
require rdali Iy s11all ~ ;; ge il ex'sling f ilities equipmelll, and proc dure.. Ov r tjrnc, 
more significant changes will be required. 
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Near-Term Mid-Term Far-Term 
(1995-1997) (199 -2000) (200 I & Beyond) 

-0/5 30/50 30/30 5/ ,:; J -I Hi 

at1l ong) atlLn g (Lat!L()[1 ) (LatfLoog) ILlI,tlLong} 

Figure 1. A implementation model for oc allic separalio 

To reach tht> goal of <15/<lS nm, C S and automation capabilitiel'; must gndually im rove. 
RTCA. therefore, recommended use of a il :lJpro' cI. hilc de ibni,lg y tern and 
procedures in the near-term so thblt the mid- and long-tenn changes can be implemented us 
efficiently as possible (RT, ,1995). 

Closer separation standard;· will require dcvclopm nt f neVi lraffic m nilorin display: and 
tool to assist in decision maktng for bmh he . ntroll and pilot. T impl ment he proposed 

0/:50 nm separation, aircraft musL he Rl p. 0 capa 1 .•md d~llin communicmiofll> must c i 
place. A. tim r gre 'se., morc curate c ntroll r i 'plays indicating the time and location of 
the aircraft will e needed, Imp]ementatio of co flier ob and ad c·sion 'upp rt sy tern is 
r q Ired to achieve lid- ernl goa.ls (30/50 11m or 0/30 nm). DS must b i pi rn "ntcd for use 
in specific areas in th mid-t I'm and full r implemented to me J long-term communicaLions 
objecti yes (RTC ,1995). 

The nature of pilot-controller illlerac i n !nut a dre sed as re uced separat"on 'land rd' 
yolve. As free flight initiati cs are implemenleL, if is Ijkdy hat more S Malion 

re po 'ibilities wil tn.tO, f r ro the C) 1 oller to the pilot. To a 'ommodate is phil s hical 
change, associated liability issues must be. reo olved (R C . 19G. ). 

A'separati n red ebon roce d, an increase i benefit ~ .. ociat~d wi h HSM i. pre iet d. It 
is expected hat improved, irera r syst ITlS, uch as F S, 'ill reduc' air pace r quir m nts to 
less tho n 1/16 of the curr nr requirements (. orri". 1994), The resultant increa. e in airnpace 
capacity i. anticipated [0 accommodate Ihe forecasted air tramc incr ase for th next de ad, 

W en coupled with user-preferred route'. RH M implementation L expected ~o reduce air miles 
with consequent fuel, tim and flight cr \' 'oSL s<I'i eITar, 1991' RTCA. 19(5). 

Studies should be condll lcd to ensure lha[ 111 pro tcd. eparalion reductions will not increas 
hazards or risks or cause operator or travt:ler liscomfort. A ,musl emonstrate t· at the 
proposed separation reductions will be economical, fficient, and safe (RTCA, 1995). 

roach 

6. Ait~pacc 

The Research eam designed the simulation to renect the operational conditions resident in the 
field in July 1996. According to agre ~I11ents with the International Civil Aviation Organization 
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(leAO), Oakland Air Route Traffic Control enter (ARTCC) is rL:. ponsibk f r ATe in the 

Oakland Fligh [n om1ation Re ion FIR). Fi u'C 2 depic the Oak and s ct refgumtion 
for July 1996. T 1e Rescarc 1 Te'llTI eJec ed Oak ~lnd Oceanic Sector (OC) for t c simulmion. 

Geographical y, DC7,~ cmed between 127' and 50" est longitude and b lw~en 3S'an 470 

north latitude. eralionally, vestboLlnd l :J.ffic is rnnsferr into DC7 from the domes.ti . 
. ctor~ or 0 2 and is ub equently transl'err d -11 to i ther Oe2 r OC4. Ea tbound traffic nt rs 

OC? from oe2 or 0 4 and is then lral1~fcrred into OC2 or til d m tic _ ctor'. 'C7 has no 
rada co c. age. 

-\'.­

Figure 2. 0'1 land Fli ht Inf rmation Region. 

6. Track De 'cr' plioJl 

T le Re.. arch Tea incorporat P '1 S tra . Delt (0). ch (E) and Foxtrot (F), in 0 t""le 

Jesl,:;,n. hese racks matched those .se erated by a larlt TM on Julv ]. 1996. he tracks arer 

depicted in -<igure 3. 

By convention, westbound PACOTS tr,acks are cren ra ly alphab tically labeled and eastbound 
tracks are identified with a number. Detailed information asso iated ith the tracks is provided 
in Appendix B. 
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. ~. . '. . . 

47 
fA5E1 

45 I .~GlJ,N 

. ... 
; .. ; ... 

Figure _. a 7 configllnlioll. 

The Rcsearc 1 eam d vela ~d four :.cenanas for til 'tu y. The. I.: lllcluded one for trainin (TR) 
all three ~ ram c lie lion llr o. . (1 R, 1. • aml 3R). c ~narios Rand ~R e eh in luded ( 
opportuniri s '. r aircraft to b . epnrmeu by Jes' tim tl e C IT nLlongitudina eparalion 'tandard. 

ce ari 3 was pJ' nn d us t baseline ,-cenari (\\I lich represenls ell or sc arati tan ards 
ror com arLon pllrpO sand eli-l m Lcontain duceJ ~eparatiOi opport n·li~. Four' paratjon 
upportun ities W'~re contain J in S cnario ;' rnrnary of the ch' ructerl tic of each cenario 
i provid d in Table 1. 

Ail aircrafL 0 tracks D, E, un I v...'ere \ estbound. In cenarios lR, 2R, and 3R, four ()verfli .The 
aiteran w re eastb-ou • ne \VaS 'outh ' bounJ ntl Olle wa northeasthoun . In me R 
:cen' rio, one overflight aircr. ft was eastbound, and Olle was S ulhw{' lbo nd. 

2 The term overflight, as us 'd in this reporl, means aircraft that are not flying PACOTS tracks D, E, and .F. 
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'I Lble I. cenario Characteristics 

W 'ceuano 
P.lration 

u. ircrnft 
ill 

S~rlll " 

Uvcrlll~ht 

Aircraft 
Il.Jrtral't 

OR 

l'r,lIck () 

ot nli I 
Trac D 
RI M 

air~ 

l!"C'rJlfl 

An 
Tr' "II F: 

I 

1'olc:nli:d 
Tr9U ..: 

RHSM 
Pll 

Ain:..-aft 
DR 

Traek 

PottntlDI 
Truc , 
KHSM 
I' ir 

TolJlI 
'oteotllli 

M 
aiil'S 

TR 41 
inull:!. 

fainlllg 10 2 6 2 6 0 Ii 

HI. 15Cl 
f\.1'inu 

D:lla 
'ullt=cll n 

3') (. II 4 II ) II .j III 

2R I~U 

MmuL~S 

Dal' 
C,III.: Ib.n 

J<J fI II 2 II -I II -l 10 

3R 15() 

MlnlJl~s 

fY.lu] 
COlklllOI1 

j 6 II (l II (J II 0 0 

6.3 Tr<lffic 

. he es 'arch Te;.utl used a .if i mi: lhal \ lli" "1..: 011 il 3- Ollr sn;l.p 'hol or lh Oakland 
ATe lraffic nown 0 May 31 1996. Beeaus the bj live W"l5 to m 3. U C orkJoad effect'-; 

and n t '_ P< at-ion skills tlte t~am rga ized tIle aif(~ra.n posilions in a Jshion that en:ured that 
onflicts would l10( 0 cur. AI le.a.'i.t a 5 -11[11 ~ ararinn wa always maintain~ beLwc(:n ail'! raf . 

The eat used ifferenl airc.::.rafl c' II signs ,H a lilude ..."si nm nts b tween scenario' to reduce 
leml1in a e feet.... 

Scen'lr' 0' R.2 • :md 3R each incorporaled aircraft operati tg on track. D. ,and . The. c 
a.ircraft cparted San Franci 'l;l: lmemat'o al Airpurl (KSFO), Los Ang Ie: fntemalionaJ Airp rt 
KL X). Se.aul~. Intcrnati nal Airport (KSEA), San Jo. e International Ai Jort (KSIC), and 

Vancou to'mt natin ~ll Airport (CYV ). D>c,;linaLions inchHled Tokyo ~. ri a In er a.tiona,l 
Airport ( J A), Osaka - Kans' International Air )1 • JBB), ~ oul - Kimpo (nterna ion I 
Airport (RKSS), Tair j - l1ina' Ktli ..'h~k Inlerna1iunaJ Airpo (RCTP) and Hong Kon~­
Kaitc - lntellHlt"nnal Ail 0 t (YHHH). 

Scenario: 1R, 2R, and' R aJ:o includ d ix oYerllj~'ht aircraft th- t crosse tracb 0, E, and F. 
These includ d L\.... o aircraft fr m 1h far ea,'l 0 KSFO, two from the far ~ast t KLAX,OIl from 
Honolulu ]nternationaJ Ai ort (P ) t K '-" • and one fr m KSEA to P 

, he training scenari in lude I 18 <llrC af opclafng on track;;; D, E, ~n F. Ahhou h few r 
aircr3fl wercl1cludcd. the 0 .... ins and destinations were i entical to those comained i cenarios 
IR 2R an I 3R. he TR sC ~n( rio includ two 0 rflight J'. raft that crossed tracks 0, E, <n 

, one from t1 ~ Far Ea t to KLA/ and one from CYVR to H L. Dctail,d traffic characteristics 
are shown in T bJ 2. 
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Tabl _. Traffic Characteristics 

y ~ 

Am;r; ft 

We....t:bo nd 
Trame 

188747·400 
11 R747 
3MDll 
I DelO 

KSFO 
KLAX 
KSE 
KSC 

CYVR 

RIA 
RJBI3 
RK 
RCTP 
VB H 

KS 0 
Kl X 
K EA 
KoSI' 

CYVR 

R1 
!'UBB 
RKSS 
RCfP 
'HHH 

Cross'pg 
T me 

RCTP 
CYV 

K 0 
KLA' 
PH 

11 8747-100 
7 B7n 

I 87' 7-4 ( 
C 6l 

n,4 Participants 

lye Oakland ART laff memb rs parti 'ip. t din h rreliminar proccs.. h '_I e er "is.ed Lh 
see arias sev,eral im s. A control er (A) from th~ Oaklall( E C llltemalional Office a Lted 
in de re.lopi the c nllr'os ~n in vtilid.ting the lahor:llnry up~mlionaJ fidelity. An lh r 
controller (B) individually rei e the scenarios over a 2-weel< p-eriod. hird controlJ r C) 

i depend mly c rci ed th scellarios for' noLher 2-wek peri d. FinaUy, a two-member l am 
(D and E) ran tl e scenario or _ we k~ 'md for II e imtI ation. <:lch contI' II r rl at was 'In'olv d 
in e er ising thc seen' in.: or participating in tile imu ation I, as' Fur Pcrfoml:mce Level 
contI' Iler, sec or c rtified and ODL in d. 

6.5 x rimental Proc dur 

B fore running lh .'cenario., member of Ihe t:.l:arch TCilll br' -f d the controllers regarding 
thei roles, the 'imulatTon objective, . and t e proce ure for r dueing' nd sllstaining the required 
separation. During the brie i cr, he c nlroll 'rs we ~ pr vided ilh' re ording f rm to be u ed 
to manuall ! calculate l"le eparation riist.ance:. This fonn ra' d veloped t e team in 
collaboration with Oakland AR C cOlltnHcrs. c P.. of lhe form is provide i Appe dix C. 
All scenarios were exerci. cd s .vera!, times. 

h esearch Team debrief J the pani ipant u on the c( mpktion f each run. Following the 
simulation, the team met with the controllers to discu 5 the viability of the RHSM procedure. At 
the end of the meeting, controllers D and E compIe Dd t Po:-t-. un . nd Pas -Si ulati n 
Questionnaires. A third controlkr, C, who helped It:.st the. ccnarios before the si ulation, 
completed Post-Run and POut-Simulation Questionnaires after the simulation (see Appendix D). 
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6.6 Simular' on Technical Staff 

1e personnel wh he' ped .oUP olt the simu alton in the Oceanic Laboratory w"re defin as the 
sima] alion techn'cal . f. Two chnjt:~ll. t< ff member' [l rfonncd Assi't III Controller 
function (e.g., passing li<7ht ro r s Stril)S to the controller team il.5 the scenarios progres ed). 
A third, Wilh controller expe icnce, perfomh,~d tilL.: gl' un -lo-ground con n unication funclions of 
a ~acen . ector, his in ivi u I interacted with the c ntroller leam I transfer aircraft ntcring 
DC7 u ing en lateJ ground-to-ground communi alir n~ et{uipmc t. An ~ d itlona[ m rnber 
p rformed <lir-to-groun communicati n . Al appro riate im 05, lhb P rson originated pr'­
fo aUe l dat lin mes ·age. to th comrollc tc:..m u:ing the OC~i.mic.; " oratory Oceanic 
Development acility (0 ) e uipm nl. Thi: indi icJua] <!ls Ie. ronde 1 gmund-to-a'r 
me. sage,' orioinmed hy lh ' , ntl" ller t . m. 

Ad .tiona~ te h ic I., taff m b rs were nV'IHabl ~ to load new: '\.::J) rios and lrouble :hoot 
technic 1problems rb' t occurr d. The Res.earch T~i.J.m. con i ting: )f a Test Director a d "to n, 
acilitated the simulati n. 

ol 

Accordjn to the requl rements pr v iJed bv the R :-:earcl Teilll, an _nviron ment . j i I. to 
akland ARTCC OC7 was emLl atcd in Lhe 'jlliam 1. Hughe Te hnica.l Center 0 eanic 

Laboratory.. An verview 0 the_ ceanic Labonuory 1;'1 m t, as onficl.lred, is shoWI j Figure 

The laboratory 'ontained all ODF, argel G~nermor (TG), i.l Tdecomllluni Lion' Proc sor 
( P), < OCtmic Di:play and Planning Sy,'lem (ODAPS) ersi 1.0, a emoL 0 crator (RO) 
~ta[iOfl, an an ATC wor tati n. The AT, work stali n t;on istcd of' Plan i~w Di play 
(PVD. con.'ole, an 00 t iI .1..1 rime, fix.ed a Hi portable 'trip ays. a voice 
ommunic<ltions suite, and an overhead m pea e contatning a L:hart tho l displayed til PA S 
rae s. rtabk st ip bnys were LIS d ue to capacity limitation. as..o~ialed with t le lah Jmtory 

fixed strip ba .s. 

6.7.1 

The TG provided flight progr '~rep rts that -epre. ent tlthe traje to )f simulated aircraft. The 
OD G utilize, flight pl' anti ad'l ~tion data lo generate. imulaled aircraft argets. The TG 
, Ilows the simulated airc aft to namicall re<Jcl W ontr ller-i."slIeu clca.l~ es. ne Digira 

quipm nt Corporalion arkstatio. was confivured a 'm RO war ,calion. 'he 0" rkstation 
allows the ligh plan data re"id nt in the T Lo be modified. 

) Transfer is the term used r J Oakland ART C,,", ni' cOlltrollers to Jnscri rh activities associated with the 
transfer of controller responsibilities bctw en sn 'lnr. for::ln lIin:raft. 
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ODAI'S Equiplll~111 

.. ' ". .' .' I:1.0'-0': :'0'0'
 
- . -- ' ...................... - ...
 

.;.J 

D 

DL Equipm~lIl 

Slu!Illed a ea' indic.ltc tesl bed C{lI11f111IJ~nt~ 

R~.I11ote ( P flLlQr 

WllrkAre.1 

00 
LJ1D~D~~ 

00:0:· 

Flgure . William J. Hughes T chniC'd eel tcr e.mic Labcratory. 

Th OD S was can 19ured to simul re -'7 usin r slor adaplaLion dala. 
pees' ., Hi hr plan d'la and elated J11l: sa,..,CS to pro lite outputs f r trans 
control unit to th OD er ina!. Til 00 t minal is 10C" ted 'n lhe contr 

he 0 
issi 
II '1' 

APS 
vi::l TP 

'ork area. The 
OD handl-~ all alu link con municali ns and D, PS inter c ions, The ODAPS pro ides a 
gra hical e rest:nlatio!l of x rapolared fli(Tht plan PO'ili n. on t PVD for the contfollt.: s, 

o APS laboratory techni ians l1-ef 11t:: system build restore tap numbered 10052 Lo 

incorpon te the Oak and AT, ~ daplation. They loaded oft\:v:.w' erston SAZ030 on the 
Oceanic Display CI annel J.nd software version S 0050 on t e Oceanic Communication Sy em. 

L let.;hnician. used software version 1.0 to emU'it' t} e Oaklan ARTCC ODL configuration. 

6.7.2 Voi e Communication S stem 

ACT-S40 technic staff provided a Robert Tho!TI[ Smith (RTS) Systt:tTIS Mod 1 9500 igital 
interco stem to satisfy the grollnd-to~()"rollnd co munications functions betwe n the 
emulated adjacent sectors and [I . controllers, Ea 11 controller was given a 16-chann I k Ypane] 
unit that provides communication functionality similar to that found on the floor of the ARTCC. 
exclusive of a shout line. 
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The RT CS9 00 i' aortahle, pro >rammabh..: irllercommunication sy~tem that maint' ins high 
quality speech characteristics uri liz' ng Q our- ire, ce Itral, non-blocki g alrix d~sign. 

Progr'mmi g \l provide by' oMS-DDS-based acka e (' dit) opennin on. 4 6 laptop 
p rsonal compu er Qnn cted t the matrix hrough a serial commu ication port. 

6.7.3 Audio and yo cleo Recording 

,n extensive audj an id 0 S ,lem 3. in 'tall d by m r of (he ACT-S40 te ~Imical taff 
for use during dat::l colledion. A low-light, micro cam~ri.t was u' t ecord onrroUer 
interactIons vithin th sec or. iieCUll mi ro amera wa.., U~ to re ord the inforrnati n 
di 'played n he YD. scan conveller W~ us d to convert 11 c information on Lh' ODL dis lay 
to a video forma for rceoing n a lhin.l videotape. ~I vi 0 wa~ recordell in Supc VH 
fonnat 0 2-hou tape stam ed with ational T eVlsio 1. slem Committe inear tim co Ie for 
synchronal!. playback purpose. '. 

Thrc sepnra audio si nal' w recorded, lWc rom the wirele microphon' om by ach 
can roller and one di ctly from l TS CS9S00 sy tem used y lhe RO. The audi signal 
wen:: mi ed ace [ding to the carrest ondi g c. mew iew~ u!>i gaT' cam M2516 audi mi .ng 
hoard and recorded on tI e hi-fi aLldio Clann Is or [~k videotapes. 

7. nata Collection 

he C. 0 and c mlrolkb completed Post-Run nn ost- imulation Que tionnaires afLer the 
si ulatioll. The Post-Run QuesLiOi Hlire eli~ilcd lll-specific re.'ponst:s relTard'ng '0 erall 
\. 0 kio. d, war 011 variation, traftic loa , usyne.'\s ill ill:: run, fl ighl strip management, 
con wll r aclivitlc, tility or lhe RH M proc dur .;"In . afely f the RHSM process. ·he P st­
Simubtio Que 'tionmLirc elicited rc pon e (11 DL l"e:..l.turc.s and 0 pll er-hu . an inlerface, 
utility f Ihe RHSM proc dure" afel (f II RHSM proc~', ontroller :lrategie', and opinions 
regarding other equipment 

7.1 D~ta 1;1' lysis 

The Research T ·am grouped :.mcJ anal 'Z d th slJbjeclive c rnm n blain d rom both he P }st-
Run ancl P .. t-Sil1lulaliOl que:; ionn·lires. Th resull re de [' . G 'n the fo~low'n r section.L 

Responses to the uestlonn::lili s al' pr \lid d il Appendix 

8. Re uls 

The Research Te m, I e control cr p Ifc' pa s. an the lecimicaJ sta ~onducte xt n~lve 

preliminary a 'liviti from Augll "t throUgJl 0 lOb 1996. ·hese included lntegration an te t of 
the physical com onenrs of th Oceal1ie Laboratory, exerc', e of h~ sc"nari s d veloped for data 
collection, re ic • an approval of the lie. tionl1air sus d () record L'ub'ective infonnation, and 
the lmining of the indivi luals who onducted and support .d the simulation. uring the procc L' 
the controllec and the Re: arch Team developed a recordinor form for manually calcul fng 
separation distanc S, " copy of the form is provided in App ndix C 
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On October 31, 1996, the acti vi ties of the contra Iler te~lIn were video recorded by the Research 
Team. Oakland ARTC managers and FAA Headquarters personnel viewed the tape on 
November S, L996. On ovember 6, 1996, le controller team performed an operational 
demonstration for Oakland ARTCC manJd :, FAA Headquarters sponsors, and visiting 
Japanese ivil Aviation Bureau (leA ) dignitaries. 

A a result of the experience oi.1ined hilL: e::.tablishin and vJ.lidatin~ tl e simulation 
methodolOGY, as 'ociated scenarios, and 8pp:lfatus. it beck me vid nl that the proposed manu 

process was too workload In[ II i 'e to mairHain ail rafl sepamtion for a eXlend d p~riod of Lim!.:: 
without improv d automati n apabi lirk: . 

On ov mber 7, 199 > a mee ing w s h Id wi III the c ntroller lcam. 'land ARTCC 
FAA adquart,. ponsors, : Ild the ' c cnrcll Tea Lo di cus tle viahiliLy 0 the proposed 
man al RH, 1 proc s:. hey' gre th I lh~ propo. e pro e.s:. uHhough ha in SOrm: lllility .n 

LcIin b-throu b. de. nd-through. and ery 510l1-term ,'urne-a.llitude situations. too ark} ad 
illtensivc (0 be U~ d to su_t" ill edu cd e arallon vcr long i lunCl:S. The ubj eli data 

reve led lhal :lUtomation lools would be r LJuired to all vi ale vor ad. F Headquarter' 
spon:ors decid ....c (hal the propos d m~nual procedure ou d not b oper. tiona ly implemented. 
It was agre d that a dition siml.lblionlo . ul be ret1ujn~d Ie anal .. Z lh jmpact f s paralion 
r cluctions on controller ",,0 kloa . hel automUliotl cnhancemenL~art: in pace. 
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cp, 

EWG 
.A 

~A S 
FIR 
ICAO 
JC 
K 
KS A 
K F 
KSJC 
ODAPS 
00 
OD~ 

PA' ,S 
PH L 
P D 
RCTP 
RJA 
RJBB 
R S 
RJ-S 
RN 
R P 
RO 
RTS 
TG 

M 
T 
VHHH 

Acronyms 

Automatic Dependent Surveillance 
Air Route Traffic Conl'rol Center 
Air Traffic Control 
Central Pa 'ific Re~j n 
Communication, Clvigation, and Surveillance 
Controller/Pilot am Link Communications 
V.Ilcouver International irport 
Direct·i to .0ntrolJ r omrn nication 
E 'p~rimenlal Working Group 

f:: - eral Avialion d r ir i "tration 
future if avigalion ystem 

li(Tht Information 
international ivil viation Organization 
Japan se ivi A i.~ltlon Bureau 
J os ll,Q.clcs Interna ional Ai rt 

Scanle Intern:.ttional Airpo t 

. an Fmnci 0 International Arport 
an Jo. e [n ern3tiollal Airport 

Ocea "c Display and Plafllllng 
o ;lnic De c'lo ment ~acility 

Oceanic aln "Ilk 
Pacific Orcaniz TrQc' S :(em 
Bonolul Internati unal irp rt 
Plan Vi\jw isplny 
T< ip i - hinan Kili St ~k llt rnntinnal Airport 

okyo - aritalntcr a i nal A~rport 

Osaka - Kansai II rnational Airport 
oul - K" mpo Inlemational f lrp rl 

Re lut:ed Horizont 1Separatiol1 Minima 
Area Na [0, tinn 
Required uVigatiOlJ Tform~ nee 
. emote perlll lr 

Rohert Tholll:1s lith 
Target Generator 
Traffic Me nage l1e l 'nit 
, elecommunications Processor 
Hong Ko • - Kaitek International Airport 
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LO GITUDlNAL Dl TAN E SEPARAT 0 T 

Sc"tion 9. P ClIffe 

8.9.4. LO! GI DI AL SE A TIO, 
DIS A CE 

a. T e mini UJll longitudinal .'>cparation 
dis! nee. between R " V-e>quipped aircraft, 
approved to R P-IO or better, shall . 50 
NM derived by N v. 

b. This minima is applicable to . uch 
aircraft cr\,li,~ing, climbing, r de ending on 
he san e track and is aJ:o applicable 

between such aircr. f[ 011 r ci procnl 1. ·ack.s 
roviding the aircraft iljv passed one 

another. 

I. DCPC shall be ma.intaincd 
while lyin~ a 50 Nt\. R V minimum. 
e.g., PC shall be voice or CPD _c. 

2. Separation :I,all b sLabli 'hed 
b' maintaining not less than the 50 N 
'N V separation miJllffillJn b IWtOt.:11 

aircraft positions as repone by reference 0 

tbe: same "on track" waypoil1t, \-vh never 
possible ahead of both aircnr t, or b me,IlS 

of an automated reportin[: systen1, "e" 

, S. 

3. Distance verification shall be 
obtained from each aircraft pair at lea.t 
every 30 minutes to verify that separation is 
maintained; and 

4. H an aircraft fails to report 
distance inf rmation within 38 minutes frnm 
the last reporting time, action shall be 
initiated to establish an alternate form of 
separation. 

A-I 

CAO HEniON 

5. [f .eparation is determined to be 
le~ l an 50 M AV at the lime distanc 
is rcpo' e , action sh II be initiated La 

c~tilbli~h 50 NM ur to apply alternate 
fonn of" arntion prior to th· n ·xt dislance 
repor in~ im . 

CPDLC APPUCATJON 

Con rollers shall re Illest distance 
il1fi mwtjon from both aircraft b.... sending 11 
CPDL message with appmpriatc? free text 
i,~l()mwtion appendd u.i-joll ws: 

REPORT DISTANCE {tal/rom] {position] 

r[tim'] 

Optional: fWi I el'en: :r minutes tJzereaftert 

Pilors will respond with C~ PDLC 
mesSlJ 'e a follows: 

AT itime} rdistan.e] r oj [from} 
f isifirm} 

NOTE- t· hen the pilot reed 'cs a CPDLC 
me ·.m e n'questin distance in "ormarion 
append d with time instructions, 'wv will 
semi the message at the time specified. 

; The pilot would then resend distance from that fix at 

the sp 'ci: led irne interval. 
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Appendix 0 

Contrall r Commenls 



ROLLER RESULTS
 

POL -RUN QUEST ONNAIR
 

U~ tion 1. 

Que tion 2. Controller 
A 8 C 
774deck re~pon 

Que tion 3. 

ircle th~ nUl 

Question 4. Controller 
A B C 

\Vas the workload uniform rl ughout this run'! Y N N 
(Yes;::::Y. No;;;:N) 

I 

Question 4.3 
If your r spons 1 0, -'. cnbe h il flu tualed and \\ h tiler such a vari' tion i" normal in 
Sector OC7. 

Response 
Contro ler A 

o troll B orlal variation or OC7. 

Controller C I Increasing workload a. more aircraft were brought into sector. Also some 
ransitions to next sector. 

D-l 



Question S. 

Ho 

Controller 

CODtro e B 

Controller Crying to control traffic, responding to requests and sh 
. ysrem. 

Question 6. Controller 
A B C 

How much thinblllJ and pIa ning were required during this run" 4 6 2 
[Minimal thinking & planning (1) to Great deal of lhinking & planninli.!: (7)] 

Question 6.a 
List activities that caused thinking and planning. 

Response 
Controller A Po. ible eli bs, ain aining separation 

Controller B What fix was comm n to both aircraft, what lime to use to report tt at point, 
who could RHSM be used with. 

ConlTolJ r C 
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uestion 7. Contr lJer 
ABC 
243 

e developed a strip for a secant! c ntr Uer to keep lra k of he paired 
HSM aircraft. This hel[Jed but tl ~ n~lf () r< tion 'ho I b automated 

i.e., th air ra l hould tell the controllm how far apart h yare. 

ontrollel" C 

Controller A 

Were all the 

Controller A Some required 

Question. 

Ie 

achie Gd. 

ControUer B 

Control er C 
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Question 9 ControUer 
A B C 

DicJ you ha e any difficulty with the DL '0 puter-human interfae or the Y Y 
Ine: sage composition wb n imple e t g HSM. 

(Ycs=Y, No=N) 

Question 9.'1 
.If your re:;;ponse is YES, explain in detajl. 

Response 
C-OotroUer 

Control er 8 T ) muc typing. 

Co troller C This 1 explain d in the other questionnain.:. 

Question 10. Controller 
A B C 

H w mana able was thl: RHSM pro 'ess? U U Mostly 
(Manageable=M, Unmanageable:;U) M 

Questinn 10.... 
If your response is Unmanageable, how could the RHSM process be made manal'!;eable? 

Response 
Controller A Unrnanageabl for one persOi recording all the timeJdistCUlces for ch flj ht. 

ControHer B One or t o if no other tl"' nic. 

Control er C In small' moun s. 
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Co toller B 

Controller 

Imode. ). 

is run 

s the PVD. 

Que ion 12. Contro I r 
ABC 

ur opeI1ltionai y y y 

D-S 

ontl'oller A 



Controller A , and vcrit1ed for appropriate 

ormulating the leanmces on th 
in ormation in free t'xt You hav..: [0 proc ss a lot. of infonna[ion as you Lype 
(i.e.,latitud ,longitu e, i e" and cal "jgn ). 

Controller 

istancc 

Provide a 
, uestion 15. 
cems about the RHS need in this 

Co troller C 
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CO TROL ER SULT ONNARE 

Reduced Horizop tal 

Q 1J1e.~tion 1. Controller 
ABC 
5 2 

Con roller B 

Control er C With refer~nce I que. tio I l. do not beli Ve that th data lin fficienl~ly 

hand es communication f r U1C RHSM race.. because I recall t ill we had 10 

us two un ion keys arld add lo ll1m a free rext mes age jusl ILk for the 
information at 30 minute inLervals. A Ll i. ime cannoL rec. 1 what the 
formaucd me:saaes were ut I rec. 1 he rc:c-le I Wii. (he ef~ ct f <t •••. at 
minme, aSl the hour then al :Ol'nutl: in ervals". This ha to be done or 
l,;3ch aircraft. Th enl ire roce. So '" a. very b r i [lIen iv and nefited nly 
the drcrafl r qu 'lin the desire alLilude. hy the aircraft no was a1r-e dy 
at the "if "lhitude would ani to g t into 30 minm ~ repor[ tn addition to 
lor al po ilia rep rt 's a m rst~ry 10 In . A'~(), why the controller would 
want t get into this e of sep~1ratj()Tl with the gr al increase in workJ ad 
al!'>o n d t be swen~.d. t may b useful t r limbing through' n altitude 
or ~ r very 5h rt erm, l ill alliUlde sc but ~ r Ion term n route, e aralion 
il simply require. t 0 nlll C ncel1lratto . As 1 t ODL modificaLi n the 
cnfre re t ~ h uld n ne function key and shoul be able to be. nt to 
both aircraft at the sam time so you don't h.lve t do the. ame me. sage twice. 

Que lion 2. 
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Controller A 

Qu stion 3. Con rolJer 
ABC 

'lh the N YWas there 
M communicati 

If 
Res 0 e 

Co troller C Tt'l:; been too long since w~ did lh~s for m to recaJl 0. equate y what WliS 

di~'pl yed and t answer tie e eslion!;. r do r ,11 th l W had all the 
info .'ti n (h3t we need uto d th imulu iOIl but what m. yhave be n 
xc's r what be hould hebe 11 isplay de ape me. My thouCTht.s at 

the time were that this wo ked in the perfect imu illion odd bur I didn't 
lieve that [h> required reports would me On SoU h a timely basis in real 

ontro!. Pilots are hum. nd any tim S (; uc ed report" don Lcome at h 
ti e r qu't d and in lhe format ncede f r mUrol. S rnetimes they do '1 

o e t all an it c nee :lS m j I '[ how uch additional orkload thj . 
goin to plat 0 th conlrol er. 

What additional information, if an r 

Y( Uneed a button lab led" HSM" \! hich would have aJl the infonna ion 
nece.sary for e controll r to q ickl.' ill in th blanks til '11 be recalled 
with a call sign chansc y th n xl aircraft. 

Controller C 
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ompletin 

Des rjbe how the CHI co 
a licntion. 

Ques jon 5. 

fficient 

Controll 
ABC 

Are you a king' bom Lhe keyboar 
,-"b ur somelhin~ 

and to til t n I w 

b au. e it didn't try to he a goo 

Conlroller A No S ·:lestion. 

rOD in general? 1aybe Qu're askin 
else enHre y. To m . the crlmput r human interface is ODL 

uld hav tc ii, y that tht: system is medin re at b t. I i 
syst m. Jthink [he cn.;.ineers tru y 

auempt d and l r' stilllrying to give <; a very u, able y tern. My ra [em 
wit it is t al it is [00 a or inlem:ive and require e 1 do too uch on lhe 
k~yboan.l. Bl:c use f thi.s y l tlen ion i1' rJivl:rtcd almost ntit y to the ODL 
CRT and it conl\lant need for proper form tting' nd . way from wh get 

ai 0 do whidi " -onlrol . IlCl 'para e airp al1e '. The t: 1. simply to mtlch 
to do and 00 ~l.Ily oplions Iways un dj pl y. There are probably less than 
20 clearances. rcqu sf. (r aviso i lh.f I give on a d< ily b sis. What I have 
available is m re than I wam and 'ertuinly more than [ wiU c c need. Whal 
d LL. hO\ ever takes lOO many key (rakes and re uire. the use of th mOllS 

• t lime~ bee.l.I e h re ~s 110 k yav ilable t) 0el to cert in reatur . Man" 
limes yOll [lave to gO to th e ;'hoard th n louse hen keyboard a mn, I 
ould go on r r a long tim in thi' are and corrnnCrl[ in great detail about 

w. at Lwou d do to make the ~yste bcuer bUl uffi c to say fh t n wer t 
your qu' .'ti 11 is Ih~ Ih CI-H n ~ds j mprov menlo As lo HSM, I a ahl. ay, 
put th reque~ t to th aircr' n 11 nc key an !or d it ltl oth aircraft at he 
s me tim . 
Something Uk this f rmat: ATC n::qu~"l rAi J.lV _] r VaT M 
di-tance from [fixl at [Iimel and cv ry ['x] minute.' thel' after. The 
ompleled lessage w t 1<.1 r c1: C rcqu t Ul\.L853 A27 f rward 

OM ; di lance fr III ISOW at:2 45Z and eery 30 min It s th [i aft r. T 
[ e .'ape thalli be,' nl a r el eel in C oc pi t wou indicate only 
the aircraf h' t it was i t nd d f r. 

D-9
 



Controller A 

ControUer 8 

ontroller C 

By two controllers 0 one 

on many fal:tors. Quantitya traffic, 
qui metH, cl . At times, ihe answer ill 

b that ze 0 ir of RH M aircraft an c handled safely. A' t) the up r 
end.) do 't t li k thaL lhcrc i an ,r urate answer and cannor 'ive you any 
certainty. Per 011' Iy., from what S3W, [don't think thatl waul \il1ant t do 
mot lh: 11 4 a 5 pain. at any giv n time and \....ouJd pr bably ~ el mo t 

omfortablc \ rking t\~'0 or three pairs. Thi w uld based on moderate 
lraffic without ;;I greal d"~l of ~ I :lplcxity and lS my a sw wiLJ 11 vin nJy 
one it a eW minllt . A' experience \ ilh it is gain d, and ies use becomes 
omine. then my upper limit waul I 'lIs eh nge. 

Que tion 7. Controller 

Ho 

With ADS or so 
lane'. po, itium;.. 

=u) 

ABC 
U Min 

small 
dose 

Ilute 

Coulolle, C 
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y yid you use any newontrol lJ'at· giesltechnl.qu" r modify existing control 
strategies/techniques in any way whil impl m nting the M procC.5'7 

(Yes:= ,No = N) 

Irv 

Controller A 

Question 8.a. 

n exlfil strip which helped kcc) track of the airs. 

Controller C T i s di c sed at AlIamk It)' und dealt mostly with strip marking. 

Question 9. 

Bas d on your e pt.:rience with me RHSM pr ces. , dn 
changes in te proceclu.I' or equi rucnt? 

( es = Y - == ) 

Co IroUer A 

ontrolJer 
A B 
y Y Y 

uld be utilized to 

ontroller C 
already 

d in Atlantic City and add to lhat :vhat I have 
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Co troUer8 

Prcvi llsly discu"'"e I ill Atlantic City. Sin e onJy workc by my elf at lhe 
Tech enter J am not fully 'u re f how to answer hi', y eeling I.' that on 
controller [ATe IJ h uld be wor in r the lr:tffic at is acri vely in ide he 
s CWr ;Ind the olh r [I Te..] hould b~ takjng and giv'ng hand-nffs. AT 
woul tern jne R I-L pairs and sel up separati n, ATC2 would a ui t in 
lhi: a... needed. AT 2 would coor limite wi h the n~, t. ector anJ cnsul'c (hat 
all re uire infonnation was pa'i-seu Or ol1linucd RHS u e. He could als 
sel i1 up if c Itllng from the previous nonradar or radar ~ector. 

Controll r A The 1 
con J ort , 

Co troUer B I. Formatting the messages in DDL. 
onitorin the tim for II 'he diff renl pain; of ~ircraft r 'lated to . h 

til Ysh uld report. 
3. Strip markiIlg the RHSM slrip'. 

nil 



QuestIon 12. 
What processes/systems could dl.:,crease the workload? 

Response 
Controller A Witl:! ADS or SOl e type of intcg l.li n systern that automatically records 

plane's positions. 

ContraIl B Automat the aircraft so they would monitor the dUanc~ from the tiler 
aircraft. 

Co lruller C Les traffic, lack of complexity and no requests. 

Controller 8 

ontroller C here ill n ITuarant e th· t ,n to ation will f·educe workload. With the 
xception 0 hookk~epjn~ nsks and tI, ddition of the ODAP PVD I hn c 

yet t . e whe c au omalion has crea~e our workJ ad. ctually, all it has 
d ne i: inc' se Il. ODL do ot de 'rcase the load, RHSM will not deer s· 
our loa . The n y wa ' that our vorkl a v Quid be ecreaced iLh ODL i 
if we w t t clectroni' slri th. t Ilpdated as we u:ed th ODL system. 
I ntil th tcome' Lo as., our'vvorkload do not dec ca.. e and rna. y limes 
iner as s. P1east: lIlderst· d tl at I am all for a certain amount of automation 
but dOll't beli ve for one minut that automation is the savior of oceanic 
AT. me. r how comput r were going to make this a paperle 'S 

society'? 
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Provide any additiona! comrn nts or concerns about the RHSM 

RHS . ill our rc em work envIronment (of nc contr lJer per sector) will 
not 0 k. I j too Lim 'nsuming and ~ ork imen ;ve. Your may, in a v ry 
re tricteu situation, be . b e to u~· it to kee two aircraft at the sam aJti ude 
ror a bri perio of ime. 50 r11ilc 1m ral 'ep raLion would b much great 
enefit to all conc"~m d lh'ln (he 50 mde: longitudinal s p r ion that we aT 

'le ling. 

"m cOlleem aboullhe trail, cfuln of RI SM. ertainly it will be 
<moth r to I that WI.: can use but [w nder ab t how ften we ill. We hae 
intrai dimb and i r" il d sc nU, thm SOli ebody thoughl was a greaL i ea. 
Only oc 'lSi nally do we U.12 this Je <luse it is simply 00 time consuming lO 

set up, e same ill hold Of H . Its too Ii wnsurning and may b 
difficu1 t L monitor. 0 me, 111 re empha' is s lQu!d b ~ placed 0 mOIi 
reali tic. ep ratio Slandards hat bring us to t e technology currently us d. 
My ot goe r I( minute longitudinal w 'th(lut Mach 5 nm later 
eparalloll. WOO feet vertical at all altitudes and climb/d "cen through an 

altirude With seven mi ute longilu inal separatiun, In addition, use lertic 
10 minute' efor~ 1O len minutes aft r for head-on ra fico This lS 'irnple, 
sale an it m s trame. \ lIal mor could I a"k f r? 

On ltl er C mment I'd like to makt: is that I very1uch enjoyed workin.-t 

with you folk. ol the Tech C It r. u're reully Irying to make this work 
and for that) give you I ts f f it. Yo 've put i IT)' ny long, t ankles5 
.1 d, at ti m , fmstrating our.~. [' m lad I as able to s.ee how you do il an 
be a:m 11 _art of tll RHSM simulation pro'eet. I apologiz.c that I C 1.ld 't 

alt nd the final two we k of rl is pr jeer at (I e b inni g f Novemher but 
hope that r be able to work ith you again so, tiT 

Res on e 
r feel that a lot of lime and money 1S b in pen n ."omething that will ha 
ve 'Iitl pm tical u e. t similar to the T AS - i ail Cl'mb that requ're 
so much te tjng, coordin' tion a Lrainjnt~ a d th n is ed maybe once eve 
fOUf or lye onhs by the' cr ge ( troller. Programs ahat w'U actually 
help should b pu. hed. Pro mary i' reduced lateral. parati I thro, ghout the 
ocean. Fift_ mjk~ l1l::lybe eV'11 30 milljS cparallon co d be e tabJishe . 
This 'ould rev lutinniz Ur l;U ent flow: and 11 im<l ely bene It the 11~ rs 
a~ well as the conlroll'rs. 
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