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[Abstract]

This paper presents a prescriptive alternative for establishing a FRMS suitable for us based on scientific data ahead of the introduction and
implementation of the FRMS for air traffic controllers in order to meet the International Civil Aviation Organization (ICAO) international
standards. I would like to present. Therefore, we confirmed the operation of each air traffic control agency against the current domestic
operating standards, and compared and reviewed the operation methods and standards of air traffic control agencies in each country. The
controller in Korea defines 10 hours of working hours per day, 8 hours of minimum breaks, and 40 hours per week. Currently, in the case
of air traffic control agencies, the daytime and the appropriate working hours are used in the daytime, but in the nighttime, the average
time exceeds 5.9 hours. In the case of 40 hours a week, they work an average of 15.7 hours overtime. By adjusting the nighttime work
time, this work can be solved by diversifying the form of the worker's input method according to the personal schedule rather than the

two-day (day / night) method, as well as the appropriate nighttime time distribution by supplementing the personnel.

Key word : Fatigue risk management system, Air traffic controllers, Working hours, Work load, Work pattern.
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Fig. 1. Cause of aircraft accident.
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Table 1. The cause of fatigue.

Work-related factors Work related external factors

Physical burden
Work load

Unpredictable Incidents Age

Time pressure Health

The burden of a mistake Poor sleep quality
Long hours Sleep loss

Inadequate work schedule
Shift work (especially night shift work)

Reduced sleep and rest time due
to social and family life

Inadequate breaks between shifts | sideline
Long waking Long distance commute
Inadequate rest. Sleep disorder

Poor working environment (heat,
sunlight, etc.))
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Table 2. Business factors related to the fatigue of air
traffic controllers.

Factor Impact on fatigue
- Quality and use policy of rest facilities
Working (tempera@e, noise, food and beverage provision, etc.)
diti - Automation level
conditions | Authority and responsibility
- Support team presence
Geogrgphlc - Terrain, distance, weather, commute time
location
- Control density
Workload - Job concentration
Irregular - Overtime work
Working - How often your schedule changes
sqhedule - Call frequency
With ot.her - Communicate with pilots from other languages
occupations
. - Ground staff
Interaction
. - If the work demand is high, the work load may be
Experience . . . :
increased if the experience is low.
- Sufficient personnel for medical and other absences
Staff
composition | Stable career
P - Sufficient staff to address specific business requirements
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Table 3. Comparison of domestic control tower(civil)
working regulation.
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Table 5. Comparison of regulatlons and status of
domestic area control centers.

(Unit :Hour) (Unit :Hour)
Domestic Regulation Domestic Regulation Duv P
- ) Duty Pattern ; R uty Pattern
M Maxim .
Tower L glel ;lt Week (Day:D,Night:N ACC = Nigh 11\1/161; Week (Day:D,Night:N
iy | WA Off: O,Break:B) ay | Night Off: O,Break:B)
10 10 8 40 10 10 8 40
1 Day 2 shify DD(S)NOB 1 day 3Shift
Incheon 9.25 15.25 8 54.5 S 11:45-21:00 Daegu 10 16 8 55 DDNBO
1 Day 2shift/DNNOB Incl 1 day 4Shift
Gimpo 9.25 15.25 8 54.09 S1: 08:00-18:00 ? 16 o 3058 EDMNBO
S2 :11:00-20:00
1Day 2shift, DDNNBO
Jej 9 15.5 8.5 55.5 S1:12:00-21:00 < [ =
" S2 : 08:05-18:05 ol 7+/21%d A < 2A A E}(ACC)L Z}z}e] W33 i) o 43
o] L3 Ao A As 155 Ht LHA|I7HS 235
Yangyang | 10 14 8 56.6 | 1Day2shift DDNNBO of = A T A PRS2
RES
Gimhae 9.25 15.25 8 55 1Day 2shift, DDNNBO
Yeosu 13 - 8 62 Schedule/DDDDOO 3-2 5lie] SFEnETA| 7|2 S8 BM
Schedule
Muan 11.25 22 8 66
PDADROB a9 &g B A7) e H) 9 S5 G5, Ah,
Ulsan 14.5 - 8 65 Schedule/DDDDOO FAX (=2, YEHE 5), ofrlo} X H(F=t, &3, 47}
FE)® 3A o8 THEsto] Zbe] vhAlE T Al A, A
Uljin 13 - 8 64 Schedule/DDDDDOO O_‘ﬂy‘:]_x_ﬂ/‘\ﬂEi(ACC)BE:]i ?_%_5_]_0:1 E—?‘ Ho]'}:}ﬂ]— ?l% _%—___% i—}?l
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Table 4. Comparison of status and regulations of
domestic approach control offices.

BRURX(RZY 22

He—

(Unit :Hour)

Domestic Regulation
- N Duty Pattern
M
?Clla]pro axim_ - };’[el; Week (Day:D,Night:N
Day Night Off: O,Break:B)
10 10 8 40
1day 2shift
Seoul 9.25 15.25 8 53.4 DD(S)NBO
S: 11:45-21:00
1 day 2shift
. DDNNBO
Gimhae | 925 | 1525 | 8 56 S1 - 08:00-18:00
S2 :11:00-20:00
1Day 2shift
. DDNNBO
Jeju 9 155 | 85 | 533 S1: 12:00-21:00
S2:08:05-18:05
Schedule
Yeosu 11 - 8 43 DDDDOO
Ulsan Schedule
Uljin | 1 - 8 05 DDDDOO
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Table 6. Overseas control tower working style.

Tower Person Duty Pattern(Day:D, Night:N, Off: O
W ,Break:B, Morning.:M, Evening:E)
Duty(5day)+OFF(2day)
Ne‘go‘f;’rk TE‘X‘I'W 1/2day : 15~23H(N),3day:13~21H,
(2017) 4day:07~15H(D),5day:07~15H(D)
28day Cyclel:7(Duty)+11(OFF)
Vancouver 50 56day Cyclel:34(Duty)+22(:OFF)
(2017) Schedule | 0828H/day, 36H/Week, 170H/Month
12H duty/ 9day
Duty(1-2H) +Off(302)

Brisbane 36 shift Circle 4day(AM/day/M/M)
(2018) TEAM 6day(M/M/PM/PM/N/N) ,8H/day,
36H/Week

Bangkok
(2017) TEAM DNNBO
HongKong | o | 10day(Duty)+4day(OFF)
(2018) EE-O-MM-NN-NOO
Kansai
2017) 6day/42 Cyclel
Beijing TEAM | 4TEAM 2shift(22Person)
Barceloma 65 7H/1day(25%:105Minute rest)
Madrid 100 MMEENBOO(basic)
50 D(06:00~22:00),N(22:00 ~ 06:00)
Vienna Schedl 140H/Month ,duty(Max 100 minute)
¢ | Min rest:30minute
Zurich App and Tower rotation duty




E 7. s 2ENA 22 A H|m

Table 7. Overseas approach control center working style.

Duty Pattern(Day:D, Night:N, Off: O,
Break:B, Morning.:M, Evening:E)
New York 132 3shift

(2017) TEAM Duty2H+ 20~30Minut ,8H/

Approach Person

Vancouver 140

(2017) schedule Morning/Day/Evening/Midnight, 8H/Day

M-E-E-N-N-0-O
Brisbane 22 M(06:00-14:00)/PM(14:00-22:00)
(2018) TEAM N(22:00-06:00)/D(09:00-18:00)
duty:18+0: 4
7H 30M/day

Sydney | schedule |y (350111, duty(4)+O2), duty(5)+0M13)

DNBOY/ 4shift

Bangkok 55 D(06:30~18:30), N(18:30~06:30)
(017 TEAM | SH/Day+4H OFF
Day duty 21:30(3H extend duty)
Hong Kong 55 E-E-0-M-M-NN-B-0-O

(2018) TEAM 10day Circle+4day Rest(Basic)

day/ 3shift(APP+ACC), 8team(ACC+APP)

g‘angé 350 MM-O-N-O-EE-O-MM-N-BB-EE-D
2‘611‘; TEAM | D(08:30-17:00), Mornig(08:00-16:30)
(2017 Evening(15:30-23:30), N(23:00-09:00)
Beijing 96 D-N-B-O

Work type similar to Beijing Route
Control Center

(2015) | TEAM

. 7H/Max duty day,
Zurich schedule Max duty hour: 2H
. Max 2H+ rest 20M, 7H/day.
Schiphol | schedule | \05"ghi N1:23:00.03:00A2:03:0006:00)
Helsinki
(2016) A space of control room of APP and ACC
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Table 8. Overseas area control center working style.

Duty Pattern(Day:D, Night:N, Off: O

ACC Person ,Break:B, Morning.:M, Evening:E)
day 40H(Basic)
Honolulu 132 day 60H
56 day Basic,

Toronto 300

(2016) schedule Basic34 day+Max Sup work 11day

day/8.5H, Max work 12H/day

Vancou 140 schedule(APP+ACC)
(2017) schedule | Morning/Day/Evening/Midnight
day/36H Month/144H
Brisbane 300 M:0600-1400, E:1400-2230,N:2230-0700,
(2018) TEAM | After night at 3day rest

D(09:00-18:00), APP+ACC

Bangkok 176
(2017) TEAM

D-N-B-B 4circle(24 Hours)
D(6:30am-6:30pm.)N(6:30pm-6:30am.)

Hong 10day duty+4day rest(Basic)

Kong | poay | EE-O-MM-NN-BOO
(2018) A space with APP,TMC,AREA
3shift(APP+ACC)/day

MM-O-N-O-EE-O-EE-N-BB day
D(08:30-17:00),M(08:00-16:30),E(15:30-23:30
),N(23:00-09:00)

1H duty+ 30 Minute rest

Changi 350
(2017) | TEAM

Steam 4shift/day

M-E-N-O-B
M(07:00~15:30),E(13:00~21:30)
N(16:30~Next day10:30)

Kansai 138
(2017) | TEAM

4team 2shift/day
1st:11:00-17:00(6H),2nd:08:00-11:00(3H),17:0
0-0800(15H),3rd:OFF, 4th: OFF 40H/day

Beijing 350
(2015) TEAM

MM-EE-NB-00 (basic)

. 300
Madrid M(07:30-15:00),E(15:00-22:30)
TEAM | N(22:30-07:30)
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