HELI-O-S

S18 forecast:

coordinated to proposed S18 limits
VS
coordinated to existing S17 limits




HELI-OS

Case description

The purpose of this comparison is to assess the likely effect of
declaring increased runway capacity, as per Wishlist 3, or
maintaining the Summer 2017 limits, presuming that the Summer
2018 schedule of increased demand materialises as expected.

The same number of movements are modelled in both cases, the
difference being the limits to which they are coordinated.



S18 coordinated to proposed S18 limits

Arrivals

Hour of Day (UTC) D11 123|456 |7 |89 10111121314 15(16|17|18]|19|20|21|22|23| Total
2017 Design day arrivals 312|102 |113]9|20(22|18|20|24|18|19(17(19|22|19|14|17|14|19|24|12| 348
3518 forecast arrivals gojojojo|1|(o(1tjoj2|2|1|011|1|0f({2(1|1|0]0|1|03]2| 19
517 design day + S18 forecast 312102121 3 (102012420121 |24|19|120(17 (2123|2014 |17 |15|19| 27| 14| 367

Missing to reach the 318 wishlist capacity 20121 (23|21 (11|20(10| 5 |0 | 4 | 6|3 | 4|7 |6 |5|2[3|96|10(111 0| 9| 215
Departures

Hour of Day (UTC) 01|23 |4|65 |67 |88 ([10{11]|12(13[14|15[16|17|18(18[20|21|22|23| Total
2017 Design day departures 110 1|0 |12|36(27|19|18 (18|22 |21 |22(13|23 |23 |23 |23|21(14| 5| 3| 0| 0| 345
518 forecast departures gjojojol2(t1(t1joj1j1j112|01212(1[(1{1|1]0]0]1|0]0| 18
S17 design day + 518 forecast 110 1|0 |14]|36(28|19|19|20|23|23|22(15|256 24|24 |24|22(14| 5| 4| 0| 0| 363

Missing to reach the 518 wishlist capacity 241251242511 0| 3|6 |6 |4 |4|65|5 |91 1|53 [2]|8|17[21|25|25 259
Totals

Hour of Day (UTC)

2017 Design day movements
3518 forecast movements

517 design day + 518 forecast

4156 | 789101 [12[13]14[15[16|17[18[19]20]|21[22]| 23| Total
2313836394037 |42|45|40(32|40|42|45]|42|35(31(19]|22|24|12| 693
37
263938304340 [44(47 (4135|142 |45|47(44|136|31]|20]|23|27| 14| 730
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Missing to reach the 518 wishlist capacity 28|130(31|30) 6|2 | 4|3 (03| 1|05 (1121 1]|0[1]|7]|18[13]| 6|18 220




S18 coordinated to proposed S17 limits

Arrivals
Hour of Day (UTC) 0|1 (2| 3|4|5|6|7|8|9([10(11]|12|13(14(15|16|17|18(19|20|21|22|23| Total
2017 Design day arrivals 31210211139 |20122(18[20|124|18(19(17(19]|22|19[14(17|14|19[24 (12| 348
518 forecast arrivals oj(ojojof1jof(1rj2jof2|1|jo0j1|j1|0j2|1(0|1|]0]1]1[2]2] 19
517 design day + 518 forecast 3121021123 ([10(122)122120(21|24|19120(17 (2123191517 |15]|20(26| 14| 367
Missing to reach the 517 declaredcapacity (2021|2321 (11(20(10| 3 | O | 3 |6 |3 |4 |7 |6 | 5|2 |4 |8 |6 10|10 0| 9| 212
Departures
Hour of Day (UTC) O(1 123456789 (1011121314 15|16[17|18|19|20|21|22]|23| Total
2017 Design day departures 110110 ([12)135|27[19|18|18(22 (21221132323 (23|23|21[(14| 5| 3| 0| 0| 345
518 forecast departures ojofojo0j3jojt1|(ojtjtf{1|(1|112(2(112|0(1(0|0|1|0|0]| 18
517 design day + 518 forecast 110110 (15)35|28(19|19|20|23(22|23|15|25|24(25|23|22|14| 5| 4| 0| 0| 363
Missing to reach the 517 declared capacity (24 (25|24 |25(10| 0| 2 |6 (10( 4|4 |6 |3 (9|1 | 0|34 2]|8|17[21]25]|25| 258
Totals
Hour of Day (UTC) D1 (2345|6789 ([1011]12]13(14(15|16|17|18(19|20]|21|22(23| Total
2017 Design day movements 412 (1| 2|23]38(36|39|40|37(42|45]|40|32(40(42]|45|42|35(31|19|22(24(12| 693
518 forecast movements ojojfo| o040 2(2|1 3212|3233 |0|2(0|1]|2]|2]|2| a7
517 design day + 518 forecast 41211 227383841 |41[40|44)|146|42|35(42|45|48(42|37|31(20124|26|14| 730
Missing to reach the 517 declaredcapacity [28|30|31 (30| 5 (2 (4|1 |1 |1 [1 (0|4 (11| 2| 0(0[0|0]| 7 |18|12| 6 [18] 212
Changes to S18 forecast schedule: Count Direction ~ Moved from  Moved to
DEP 0500 UTC 0400 UTC
2 ARR 0800 UTC 0700 UTC
1 DEP 1100 UTC 1200 UTC
1 DEP 1700 UTC 1600 UTC
1 ARR 1700 UTC 1800 UTC
1 ARR 2200 UTC 2100 UTC 4




HELI-O-S

S18 limits S17 limits Difference

Daily average 00:12:32 00:12:17 00:00:15

Runway 28
Departure taxi out time

Definition: The time duration the aircraft has been taxiing for departure on the ground of its
departure airport. This value is updated every second of simulation time when the aircraft
Is taxiing for departure even if the aircraft is stopped on ground. This metric is defined to
be the time period between off-block and the time the aircraft reaches its stop bar for
runway entry.
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HELI-O-S

S18 limits S17 limits Difference

Daily average 00:05:09 00:04:57 00:00:12

Runway 28
Departure ground delay

Definition: Total delay of departing aircraft accumulated between off-block and entering the
runway. It is effectively the sum of runway holding delay and other delays.
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HELI-O-S

S18 limits S17 limits Difference

Daily average 00:04:19 00:04:07 00:00:12

Runway 28
Runway holding delay

Definition: The delay experienced while the aircraft is queueing for runway entry. The delay can
be caused by other aircraft (being slowed down or stopped) or when waiting at runway stop-bar
(because the runway is not free for lining up). This metric is defined to be the time period
between joining the back end of the queue and the time the aircraft reaches its stop bar for
runway entry.
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HELI-O-S

S18 limits S17 limits Difference

Daily average 00:15:13 00:14:55 00:00:18

Runway 10
Departure taxi out time

Definition: The time duration the aircraft has been taxiing for departure on the ground of its
departure airport. This value is updated every second of simulation time when the aircraft
Is taxiing for departure even if the aircraft is stopped on ground. This metric is defined to
be the time period between off-block and the time the aircraft reaches its stop bar for
runway entry.

*all times UTC
mmm Difference = S18 (518 limits) ===518 (S17 limits)

00:30:00 3

00:25:00 = = = 4
00:20:00 - - -
- u L ] 3
[ | [ ] u
300:15:00 "
@ : : : 2
E 00:10:00 : : - m
] » ] n 2
_: L} L} n =5
< 00:05:00 i | = | H 1 =
c = . E
5 I {01 PRS8NP 11 E
e n L] I&I i 1 "I 1 Rt (]
T o o c”i Ic.oocc I°i°°°i|°°l | Icc I£°°°°°°°°° 0
3 “"9%9.. °-‘?”.°“”°°”9..9‘?’29..9€".a A2 2 IRIP MmMenNeNe e n c
T o <+ w0 MNP0 00 O @ © O v v & N M ™ @0 0 uooa:a:co——NN_lE
I o O © O o O 0D O O 0O O ™ ™ ™ ™ ™ ™ ™ ™ ™™ - W T ™ v 0NN N N NN ﬁ
£ . . . . E
: ﬁ lllllllllll lh .‘-- ------------ - D
% v v v v 2
[
-3
S18 limits S17 limits Difference S18 limits S17 limits Difference
4
Average 00:23:10 00:22:33 00:00:37 Average 00:19:46 00:19:41 00:00:05
Peak 00:29:07 00:27:42 00:01:25 Peak 00:24:06 00:22:38 00:01:28 -5




HELI-O-S

S18 limits S17 limits Difference

Daily average 00:04:46 00:04:26 00:00:20

Runway 10
Departure ground delay

Definition: Total delay of departing aircraft accumulated between off-block and entering the
runway. It is effectively the sum of runway holding delay and other delays.
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HELI-O-S

S18 limits S17 limits Difference

Daily average 00:03:52 00:03:32 00:00:20

Runway 10
Runway holding delay

Definition: The delay experienced while the aircraft is queueing for runway entry. The delay can
be caused by other aircraft (being slowed down or stopped) or when waiting at runway stop-bar
(because the runway is not free for lining up). This metric is defined to be the time period
between joining the back end of the queue and the time the aircraft reaches its stop bar for
runway entry.

*all times UTC
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HELI-O-S

S18 forecast:
Impact of adding 3 extra departuresin 6 UTC




HELI-OS

Case description

The purpose of this comparison is to assess the likely effect of
declaring increased runway capacity, as per Wishlist 3, or
maintaining the Summer 2017 limits under the following
assumptions:

« The Summer 2018 schedule of increased demand materialises
as expected.

- There are three additional departures in the 0600 hour, such
that this hour is now full of departures.

The same number of movements are modelled in both cases, the
difference being the limits to which they are coordinated.
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S18 + 3 departures in 0600 UTC coordinated to S18 limits

Arrivals

Hour of Day (UTC) 0|1 (2|3|4|65 67|89 ([10(11]|12|13(14(15|16|17|18(19|20|21|22|23| Total
2017 Design day arrivals 2012|1139 |20|122|18(20|24 181917 (19]|22|19|14 (17| 14|19(24 (12| 348
3518 forecast arrivals gojofojojtjojt1(oj2|2(1(o|t1j1{of2|1|1|0(0|1|0]3]2]| 19
517 design day + 518 forecast 312102123 (10120124120 (21)24|19(20(17 (2123|2014 (1715|1927 14| 367

Missing to reach the 518 wishlist capacity 20021 (23121 |11(20010( 510 | 4|6 | 3 (4| 7|6 5|23 9 (6 |10(11) 0] 9| 215
Departures

Hour of Day (UTC) 0112|345 |6 | 7|89 [10]11[(12]13[14|15|16[17|18|19[20]21|22| 23| Total
2017 Design day departures 11010123527 |19(18(19]22 2122132323 |23[23|21(14| 5| 3| 0| 0 | 345
518 forecast departures ojojojol2|j1|14jo0j1 1112|0122 |1]|1]|1|1]0]0|1]0]0]| 21

517 design day + 518 forecast 110 [ 1|0 [14[36]31(19(19[20(23(23[22[15(25|24[24[24]|22[14| 5| 4| 0| 0| 366

Missing to reach the S18 wishlist capacity 24125124 |25( 11D | 0|6 (6|44 |5 |5 |9 11|53 |2|8|17[21|25]|25| 256
Totals

Hour of Day (UTC)

2017 Design day movements
518 forecast movements

517 design day + 518 forecast

4156789 10[11[12]13[{14[15[16(17|18[18[20]|21|22| 23| Total
3639|4037 (42145140 (32)40[42|45142|35|31[19[22|24[12| 693
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2630|4139 (43|40 (4447413642 |45(47 4436|3120 (23|27 14| 733

Missing to reach the 518 wishlist capacity 28130031306 2|1 3[0]3 (1|05 (1121101 ] 7]|18[13]6 18] 217

Additions to S18 forecast schedule:

Count Direction Added to
3 DEP 0600 UTC
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S18 + 3 departures in 0600 UTC coordinated to S17 limits

Arrivals
Hour of Day (UTC) ol1]2]3|als5]6][78]ol10]11]12[13]14[15[16[17]18]19]20]21]22] 23] Total
2017 Design day arrivals alzlolz{11|3]9]20[22[18]20|24]18]19]17]19|22]19[14|17]14[19]24]12] 348
S18 forecast arrivals ofofolof1fof1]2lol21]ol1[1]ol2a]1]o[1]o]1[1]2]2] 19
S17 design day + S18 forecast alz2lol2(12]310]22]22[20]21|24]19]20]17]21|23]19[15|17]15|20]26] 14| 267
Missing to reach the S17 declared capacity | 20|21 [23]21[11[20] 10 3H3 6l3la]7]6|5]2]4]8]6[10 mH g | 212
Departures
Hour of Day (UTC) of1]2]3als]6]7[8]ol10]11]12]13]14[15[16[17]18]19]20[21]22] 23] Total
2017 Design day departures 1o 1]0o]12]3s|27|19]18[19]22]21]|22]13]23]23]23|23]21[14] 53| 0] 0] 345
518 forecast departures olofololalola[1[1[1[1[1]12]2[1[2]ol1]o]of[1]o]o0] 21
S17 design day + S18 forecast 1o 1]015]35|30|20]19|20]23]22|23]15|25]|24] 25|23 2214|540 ] 0] 366
Missing to reach the S17 declared capacity |24 | 25|24 |25 1Dm sl10]al4a]|6]3]9 1H 34|28 |17|21]25]258] 255
Totals
Hour of Day (UTC) of[1]2]3a][s5]6][7[8]of10]11]12]13]14[15[16[17]18]19]20[21]22] 23] Total
2017 Design day movements 4|2 1]2|23|38]|26]39]40|37]42|4a5]40|32]40]42|a5]42]35]31]19]22]24]12] 693
518 forecast movements ojo|jo(o| 4104131312 (112132|3[3|0|2(0]1[2]2]|2]| 40
S17 design day + 518 forecast a2 1]2|27|38|40]42]41]40]44]|4a6]42|35]|42]45|4a8]42|37]|31]20[24]26]14] 733
Missing to reach the S17 declared capacity |28]30[31[30] 5[ 2 2H1 1 1H 4 11 2m 7 [18]12] 6 [18] 209
.- Count Direction Moved from Moved to
Additions to S18 forecast schedule:
DEP 0500 UTC 0400 UTC
Count Direction Added to 2 ARR 0800 UTC 0700 UTC
2 DIEF LB e 1 DEP 1100 UTC 1200 UTC
1 DEP oroouTC 1 DEP 1700 UTC 1600 UTC
1 ARR 1700 UTC 1800 UTC
Changes to S18 forecast schedule: [ AR 200 UTe 2100 UTC




HELI-O-S

S18 limits S17 limits Difference

Daily average 00:12:44 00:12:37 00:00:07

Runway 28
Departure taxi out time

Definition: The time duration the aircraft has been taxiing for departure on the ground of its
departure airport. This value is updated every second of simulation time when the aircraft
Is taxiing for departure even if the aircraft is stopped on ground. This metric is defined to
be the time period between off-block and the time the aircraft reaches its stop bar for
runway entry.

*all times UTC
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4
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HELI-O-S

S18 limits S17 limits Difference

Daily average 00:05:23 00:05:09 00:00:14

Runway 28
Departure ground delay

Definition: Total delay of departing aircraft accumulated between off-block and entering the
runway. It is effectively the sum of runway holding delay and other delays.

*all times UTC
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Peak 00:18:40 00:16:54 00:01:46 Peak 00:11:29 00:09 :08 00:02:21 -5




HELI-O-S

S18 limits S17 limits Difference

Daily average 00:04:28 00:04:24 00:00:04

Runway 28
Runway holding delay

Definition: The delay experienced while the aircraft is queueing for runway entry. The delay can
be caused by other aircraft (being slowed down or stopped) or when waiting at runway stop-bar
(because the runway is not free for lining up). This metric is defined to be the time period
between joining the back end of the queue and the time the aircraft reaches its stop bar for
runway entry.

*all times UTC
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S18 limits S17 limits Difference S18 limits S17 limits Difference
-4
Average 00:12:03 00:10:58 00:01:05 Average 00:07:43 00:06:34 00:01:09

Peak 00:17:04 00:15:25 00:01:39 Peak 00:10:30 00:08:25 00:02:05 -5




HELI-O-S

Summary




HELI-OS

Findings
Coordinating S18 forecast flights to S17 capacity declaration is
likely to lead to:

- Redistribution of delays from the peak morning wave to
previous and following hour.

- Redistribution of flights from the afternoon peak is likely to
cause shorter average delays during this peak

It should be noted that besides 11 UTC another four subsequent
hours will be scheduled up to the capacity limits (15 to 18 UTC).

Totals

Hour of Day (UTC) 8|19 (10|11|112|13|14|15|16|17(18|19|20(|21|22| 23| Total
2017 Design day movements 40|37|42(45|140|132|40(42(45|142|35(31(19|22|24|12| 693
S18 forecast movements 1 [IBl27 1 2] o =T 37
S17 design day + S18 forecast 41(40(44(46|42| 35 730

212

Missing to reach the S17 declared capacity |28]30 3130 E 4 |11
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Findings

Using up all departure capacity in 5 and 6 UTC as per S17
capacity declaration:
 Is likely to increases delays during the first morning wave

- Bears additional risk of increased delays if any irregularity
occurs during the peak period
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