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1. BANGKOK/BANGKOK INTERNATIONAL AIRPORT

1.1 Model 1

a) Operational Conditions

1) Runway 21R is used in departure operation.
2) Runway 21L is used in arrival operation.
3) Parallel runway separation is 395 m. ( between 21R and 21L )
4) Airport Surveillance Radar ( ASR ), scan time 5 seconds.
5) Aircraft mix
i. Heavy 46%
ii. Medium 50%
iii. Light 4%
6) Approach speeds
i. Heavy 150 knots
ii. Medium 140 knots
ii. Light 110 knots
7) Common approach length 7 nm.
8) In-trail delivery error standard deviation is 10 seconds.
9) Large hub separation criteria. ( 4/5/6 nm)
10) During VMC operation.

b) Model and Runway capacity

y Per hour
I Runway-in-use
2!_ Arrival Departure
21R
l Runway 21R - 29.74
; ' Runway 21L 24.40 -
Y Total 54.14
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1.2 Arrival and Departure Diagram

ARRIVAL - DEPARTURE DIAGRAM.
VMC CONDITION
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1.3 The estimation, in the event of VMC condition

Runway Capacity Estimation

lunsiamwainna VMC

Technical Parameters(inputs) Parameter Values
Dep-Arrival Separation(nm) o] 2
(Common Approach Lengthi{nm} Y 7
Standard Deviation of Positon Delivery Error(s} a 10
Prabability of Violation Pv 5
Cumulative Normal al Py qv 14
Light Medium Heavy
ROT(s) 60 75 82 7762 E(ROT)
Percent Mix 4 50 46 100 Total¥
Vapproachiknols) 10 140 150
Minimun Separation Matrix{nm) Arrivals-Arrivals Hub Type
Trailing Large
Light Medium Heavy
Light 4 5 5 weather Conditions
Medium 5 5 5 vme
Heavy 6 5 5
Error Free Separation Martrix Unil:second
Trailing
Light Medium Heavy Expected Value
Light 130.91 138.46 124.14 E(Tij}
Medium 212.73 13846 124.14 136.02
Heavy 25745 140.57 12414
Pij Matrix
Trailing
Light Medium Heavy Sum of Pij
Light 0.004 0.006 0.005 0.015
Medium 0.006 0.27 0.22 0.50
Heavy 0.005 0.26 0.22 0.49
1.00
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Expected Value
E(Bij)
11.49

543 14.00

Augmented Matrix

Expected Value
E(Tij) + E(Bij)
147.51
147.51
Departure-Departure Separation Matrix{nm) unit:second
Trailing
Expected Value
E(Td)
91.056 121.056
Departures Only Capacity(per hour) 39.54
Summary for Arrival - Deparlure Diagram
o st
24.40 Arrivals Only
24.40 2974 Arrivals100% + Departures
39.54 Departures Only
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2. BANGKOK/SUVARNABHUMI INTERNATIONAL AIRPORT

21 Model 1: Segregated parallel operation

a) Operational conditions

1) Runway 19L is used in departure operation.
2) Runway 19R is used in arrival operation.
3) Parallel runway separation is 2,200 m. (between 19L and 19R)
4) Airport Surveillance Radar (ASR), scan time 5 seconds.
5) Aircraft mix
i. Heavy 70%
ii. Medium 29%
iii. Light 1%
6) Approach speeds
i. Heavy 150 knots
ii. Medium 140 Knots
iii. Light 110 Knots
7) Common approach length 7 nm.
8) Intrail delivery error standard deviation is 18 seconds.
9) Large hub separation criteria. (3/4/5/6 nm)
10) VMC weather conditions.

b) Model and Runway capacity

v Per hour
I: Runway-in-use
Y Arrival Departure
19R
19L
Runway 19R 26.18 -
Runway 19L - 39.82
I Total 66.0
.......... &b
Y
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2.2 Model 2 : Semi-mixed operation

a) Operational conditions

Runway 19L is used in departure operation.
Runway 19R is used in mixed operations mode.
Parallel runway separation is 2,200 m. (between 19R and 19L)
Airport Surveillance Radar (ASR), scan time 5 seconds.
Aircraft mix
i. Heavy 70%
i Medium 29%
iii. Light 1%
6) Approach speeds
2.2.1 Heavy 150 knots
2.2.2 Medium 140 Knots
2.2.3 Light 110 Knots
) Common approach length 7 nm.
) Intrail delivery error standard deviation is 18 seconds.
) Large hub separation criteria. (3/4/5/6 nm)
0) VMC weather conditions.
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—o==
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b) Model and Runway capacity

Per hour
Runway-in-use
Arrival Departure
19L
l Runway 19R 15.29 15.29
Runway 19L - 39.82
v Total 70.40
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2.3 Model 3 : Semi-mixed operation

a) Operational conditions

1) Runway 19L is used in mixed operations mode.
2) Runway 19R is used in departure operation.
3) Parallel runway separation is 2,200 m. (between 19R and 19L)
4) Airport Surveillance Radar (ASR), scan time 5 seconds.
5) Aircraft mix
i. Heavy 70%
. Medium 29%
iii. Light 1%
6) Approach speeds
i. Heavy 150 knots
ii. Medium 140 Knots
iii. Light 110 Knots
7) Common approach length 7 nm.
8) Intrail delivery error standard deviation is 18 seconds.
9) Large hub separation criteria. (3/4/5/6 nm)
10) VMC weather conditions.

b) Model and Runway capacity

v
¥ Per hour
Runway-in-use
v Arrival Departure
19R

19L
Runway 19R - 39.82
Runway 19L 15.29 15.29

~~~~~~~~~~ Av V* Total 70.40
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24 Model 4 : Semi-mixed operation

a) Operational conditions

b)

Runway 19L is used in mixed operations mode.

Parallel runway separation is 2,200 m. (between 19R and 19L)
Airport Surveillance Radar (ASR), scan time 5 seconds.

1)

2) Runway 19R is used in arrival operation.

3)

4)

5) Aircraft mix
i. Heavy 70%
ii. Medium 29%
iii. Light 1%

6) Approach speeds
i. Heavy 150
ii. Medium 140
iii. Light 110

) Common approach length 7 nm.

) Intrail delivery error standard deviation is 18 seconds.
) Large hub separation criteria. (3/4/5/6 nm)

0) VMC weather conditions.

Model and Runway capacity

;

[EnY
<]
Y

DI

[Eny
[<e]
-

‘
< =

Per hour
Runway-in-use
Arrival Departure
Runway 19R 26.18 -
Runway 19L 15.29 15.29
Total 56.76
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25 Model 5 : Semi-mixed operation

a) Operational conditions

knots
Knots

Parallel runway separation is 2,200 m. (between 19R and 19L)
Airport Surveillance Radar (ASR), scan time 5 seconds.

1) Runway 19L is used in arrival operation.
2) Runway 19R is used in mixed operations mode.
3)
4)
5) Aircraft mix

.  Heavy 70%

Il.  Medium 29%

Ill. Light 1%
6) Approach speeds

.  Heavy 150

II.  Medium 140

Ill. Light 110

) Common approach length 7 nm.

) Intrail delivery error standard deviation is 18 seconds.
) Large hub separation criteria. (3/4/5/6 nm)

0) VMC weather conditions.

b) Model and Runway capacity

Knots
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Per hour
Runway-in-use
Arrival Departure
Runway 19R 15.29 15.29
Runway 19L 26.18 -
Total 56.76
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2.6 Model 6 : Mixed operation
a) Operational conditions
Runway 19R and 19L are used in mixed operations mode.

1)

2) Parallel runway separation is 2,200 m. (between 19R and 19L)
3) Airport Surveillance Radar (ASR), scan time 5 seconds.
4)

Aircraft mix
i. Heavy 70%
ii. Medium 29%
iii. Light 1%
5) Approach speeds
i. Heavy 150 knots
ii. Medium 140 Knots
iii. Light 110 Knots

6) Common approach length 7 nm.

7) Intrail delivery error standard deviation is 18 seconds.
8) Large hub separation criteria. (3/4/5/6 nm)

9) VMC weather conditions.

b) Model and Runway capacity

A 4 . Per hour
\ 4
Runway-in-use
v ' Arrival Departure
19R V
19L
Runway 19R 15.29 15.29
Runway 19L 15.29 15.29
_________ A& i Total 61.16
Y v‘ N
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2.7 Model 7 : Segregated parallel operation

a) Operational conditions

1) Runway 01L is used in departure operation.

2) Runway 01R is used in arrival operation.

3) Parallel runway separation is 2,200 m. (between 01L and 01R)
4) Airport Surveillance Radar (ASR), scan time 5 seconds.

5) Aircraft mix

i. Heavy 70%
ii. Medium 29%
iii. Light 1%

6) Approach speeds
i. Heavy 150 knots
ii. Medium 140 Knots
iii. Light 110 Knots

) Common approach length 7 nm.

) Intrail delivery error standard deviation is 18 seconds.
) Large hub separation criteria. (3/4/5/6 nm)
0

7
8
9
10) VMC weather conditions.

b) Model and Runway capacity

Per hour
Runway-in-use
Arrival Departure
Runway 01L - 39.82
01R
A Runway 01R 26.18 -
A Total 66.0
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2.8 Arrival and Departure Diagram

ARRIVAL - DEPARTURE DIAGRAM.
VMC CONDITION
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2.9 The estimation, in the event of VMC condition

Runway Separation Capacity Estimation

lunstiantwainia VMC

Technical Parameters(inputs)

Dep-arrival Separation{nm)

Common Approach Lengthinm)

Parameter

<]
Y

Values

Standard Deviation of Positon Delivery Error(s) a
Probabili Violation Pv 5
Cumulative Normal at Pv qv 1,65

Light Medium Heavy
ROT(s) 49 51 58 55.88 E(ROT) -
Percent Mix 1 28 70 100 Total% cg
\Vapproachiknots) 10 140 160
Minimun Separation Matrix(nm) Arrivals-Arrivals Hub Type

Trailing Large

Light Medium Heawy <
Light 3 wealher Conditions
Medium 5 4 4 vme
Heawy (] 5 4

Error Free Separation Martrix

Trailing

Unit:second

Light Medium Heavy Expected Value <:
Light 98.18 83.08 74.48 E(Tij)
Medium 21273 Mo.7? 88.31 109.86
Heavy 257 .45 140,57 8.3
Pij Matrix
Trailing
Light Medium Heavy sum of Pij CE
Light 0.001 0.001 0.001 0.003
hMedium 0.001 0.11 023 0.34
Heavy 0.001 0.20 0.45 0.65
1.00
Buffer Matrix
Trailing
Light Medium Heavy Expected Value
Light 28.70 29.70 2070 E{(Bi}) <:
Medium 0.00 29.70 29.70 27 67
Heavy 0.00 21.13 2970
22.66 5.36 = i=

APPENDIX 1
RUNWAY CAPACITY

1 APR 2006



MANUAL OF OPERATIONS
BANGKOK/SUVARNABHUMI INTERNATIONAL AIRPORT

Al-15

APPROACH CONTROL SERVICE

Augmented Matrix
Trailing
Light Medium Heavy Expected Value s
Light 127 .88 112.78 104.18 E(Tij) + E{(Bij)
Medium 212,73 140.47 128.0 137.53
Heavy 257 .45 161.70 128.0 137.53
Arrivals Only Capacity(per hour) 26.18
Departure-Departure Separation Matrix{nm) unit:second
Trailing 1
Light Medium Heawvy Expected Value
Light B0 80 120 E(Td)
Medium 80 80 a0 80,417 80.417
Heawvy 120 90 a0
Departures Only Capacity(per hour) 39.82
Estimation of Critical Departure Gaps
E(ROT) £5.88
Departures Gap(E ATij) E(d/vj) 59.40
1 144.98 og'qv 29.70
2 235.40 144.98
3 325.81 E( ATij) 235.40
4
I
e
0% ARRIVALS + 50% DEPARTURES
|pepartures capaciytper houn 1529
<£| 10
Arrivals Capacity(per hour) 19.29
Summary for Arrival - Departure Diagram @
Arrival Departures |0paratlun Pattemn
26.18 Arrivals Only
15.29 50 % Arrivals + S0 % Deparures
39.82 Departures Only
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