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Chapter 1. Definitions A1z -9
Visual surveillance system. An electro-optical system | GAZIA|A|ARD @ H|HZE L T FHOM HEQIAS 83|
3l |

providing an electronic visual presentation of traffic
and any other information necessary to maintain
situational awareness at an aerodrome and its
vicinity.
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Chapter 7. Procedures for Aerodrome Control
Service

A7 HIYZTART 2t

7.12 Use of a Visual Surveillance System in
Aerodrome Control Service

7122 YR

SEADFOM SELHAALES ALE

7.12.1 Capabilities 7.12.1 55
7.12.1.1 Visual surveillance systems used in the 71210 HIAYEAYE B0 AR s FYLAALH
provision of aerodrome control services shall have |2 A&sh £29| A, 718 L BZ24GE2 Z2300f
an appropriate level of reliability, availability and STt
integrity. The possibility of system failures or HISHAITIOID T3] L L ZCh ZagsF A Ol A
. . . S o= g4 = 2ol =
significant system degradations, which may cause i il ”_ T SCE A AUs _|
L . _ AEI RO = AIZISE A| AR M50 7RSS H|EY
complete or partial interruptions of service, shall be = © = oac B oo oowr 1o
- - ition of | SRR ok AZ0| A5 glee B S
assessed and taken into account in the definition of N S oe ) =H7<I-‘I'_x o Azo| ZHo o motel T o
the level of service provided in order to ensure that E1I|§10Ft;mr| SETAHLT w22 R0 Bt 07

there is no degradation in the safety level of the
services rendered. Backup facilities or alternative
operational procedures shall be provided.

W A S T 2

L7} HE&(0(0F 2t.

Note - A visual surveillance system will normally T - QUM LR Yurdoz MM, GoE HE
consist of a number of integrated elements, 3, GO[E] 22| A|AR A 3 BAE E3SE O3] 9
including sensor(s), data transmission links, data 242 JGELCH

processing systems and situation displays.

7.12.1.2 Visual surveillance systems should have the [7.12.1.2 GMZAAARIS SSHE HAlOZ AR HE
capability to receive, process and display, in an ZAFHO ZHEO HO|EE LAl 22| L BASF 4 Q=
integrated manner, data from all connected 7152 A4 QJO{Of Y,

resources.

7.12.2 Functions 7122 7=

7.12.2.1 When approved by and subject to conditions [7.12.2.1 Sl tZuw S| 7|&0| £2QUst e F¥st =H
prescribed by the appropriate ATS authority, visual | Of L2 7.140 @HE 7|58 43sl7| YohA H|3HZ
surveillance systems may be used in the provision of | ZA{|U2 |20 FAIZIAIA|AEIS ALE3E 4 QICt

aerodrome control service to perform the functions
listed in 7.1.

7.12.2.2 The level of service to be provided shall be
commensurate with the technical capabilities of the
system.,
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1 ALS | Approach Lighting Systems that are part of a precision approach (2IU-SA|AE)

2 | AWOS | Automated Weather Observing Systems (AF57 |[AFZEA| A

3 | DME |Distance Measuring Equipment (HZ|&HA|A)

4 | GBAS | Ground Based Augmentation Systems (R|7|HFR|S EZPA| AR

5 GS |Glide Slopes (2-EZA|ZAl4)

6 | LOC |Localizers (HfQ|Zt||ZA|A)

7 NDB | Non-Directional Beacons (FA|2FHA|A|A)

8 OM | Outer Marker Beacons, as well as Middle & Inner Markers (2|% 0Ot H|71)

9 | RTS |Remote Tower Systems (SEFHUA|A|AH])

10 | RVR [Runway Visual Ranges (ZF27A|+2| £3%4H|)

11 ILS |Instrument Landing Systems (A|7|2H5A|)

12 | VOR |VHF Omni-Directional Ranges (H%3FHA|A|A)
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Defragmentation of European
f skies through virtualisation
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Efficient services and
infrastructure delivery

A

Address known critical network I
performance deficiencies

A Countries/FIRs

ATC s
Operation —

services | [ |
&infra, . .

N
 sapocts [RFRIRIRIRI IR

Introduction of common

>

B Countries/FIRs

ATC I e e o
Ciperation IS B o B8

Services
Einfra

[ bee e

Cross-bDorder Free Route &

P

Countries/FIRs

ATC ]

Operation RS
Services
Linfra.

ESINENENER

MNetwork-wide dynamic
airspace configurations

ATM Data Service Providers
and Virtual centres providing
capacity on demand

Implamentation of targat architecture and

Digital European sky

2040
>

Performance

L1
L T . | - ] 1

f

Fully scalable services
supported by 3 digital
ecosystem minimising
the environmeantal
footprint of aviation

transformation 1o trajectory-based oparations

g standards for deployment Operational excellence

& MNetwork Manager balances Enabling framework for ATM

E capacity and supports Data Sarvices and capacity

network tasks on demand, First ADSP

certified
Advanced network operations
and services

o Information exchange Optimisation of airport

5 enabling improved infrastructure use through

Q. passenger experience advanced coltaborative

= cperations and planning
5ervices

Automation levels |air and ground)

L7 . .

- Large certified UAS/RPAS in

% controlled airspace

=

bt Mew high altitude platforms

o

o al :

w Imitial U-=space services

=

=17, 5™ Al

36 1 AI'XR 719k v]ed S&7A] 871« /e 71gd+

Integrated & rationalised
ATM infrastructura

Airport fully integrated
into the ATM network and
airside-landside virtual

integration
Integration of UAS

Automation level 2/3

Integration of certified
UAS/RPAS in all classes of
airspace

Urban air mobility

Advanced U-space services

IS fleh 4HA H2

Highly resilient and
efficient airport operations,
passenger-centric,
multimedality

Automation level £/5

Single pilot operations,
delegation of separation
responsibility to systems

Full U-space services
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g Coming next

SESAR innovations ..

Airbarne automalion

| |
f’ Cockpit | HAugmented » 40 Trajectary wSelf
evalution zpproaches separation
II | eWake vortex = Video based & Future collision
| detection & navigation Avoidance
I avoidance system [ACAS-X]
| \-space l;_hﬁ.torchyrgs ) v Tracking " Emergency sDynamic  wDetect &
Jl ¢ inertial navigation FRCOvery geofencing  avoid
Ground aulemation
Evolutian .' *Wake ® 40 Trajectory  =Complex digieal = Speech
of the /  separation clearances recognition
| ground | » Assistance for
[ 1
f system | !LI%I:LEE!'G surface » Role of the » Saiety nets
" rcdiitiog mivement human
]
[ rHumway status  » Advanced * Intelligent
| & surface Separation guaus
! guidance Management management
U-space 4 » Traffic » Flight wDymarmic capacity rAutomatic decanfliction
I information planning managemant [multiprovider]

)z
Automation

Automation 1 Decision 2 Task Execution 3 Conditional
levels Support Suppori Automation
Virtualisation
Virtual & | » Approach & landing  Visual 2ids for
augmented ? aids for the cockpit tower controf
reality I|
Virtual | » Rationalisation »Contingency  ® Dymamic cross  »Dalegation
centras border of services
Remote | » Single zirport wMulti-source  w Multipie & large sirports
tower | survaillance
| data fusion
Connectivity

Cockpit | » Multilink
evolution P management
|
II

L » Command
U-s pace
= & control

® Oroadband ™ Broadband ™ Broadband ™ Cellular
satellite comm.  2rport comm.  ground Comm.  link for
[ESA-Iris] iheromacs| [LDACS) BASRC

» Tracking & * Vohicle o * \ehicle to
teiemetry vehicla infrastructure

Data sharing

¥ Coltaborative

}
System-wide
| information |
| management |
|

| * Digital aeronautical
| airport and network  information AIM-MET]
1

* “ollow profile
for web services

® Tlight chiect ®™ Cloud-based drone
sharing [IOP]  infermaticn management

* Purple profila
for airn/ground advisory
infarmation sharing

* Blua profile
for flight services

* Advanced analytics for decision making

New standards for safety
and security

¥ Urban air mobility
» Single pilot operations
* Autonomous cargo

» Autonomous large passenger
afrcraft

¥ Digital cockpit assistant
» Digital ground assistant

» Emulating U-space

» Al powered ATC environment

5 Futl
Automation

» Defragmented European sky
» All weather operations

* Pan European service
provision capability

¥ Pan-European mobility of staff
¥ Fully dynamic airspace
* Resilient operations

¥ Hyper connectivity
for high automation

» Next generation links
» Internet of Things for aviation

® CNS as a service

® Future data services
and applications

» Interconnected netwark
» Fassenger centric ATM
* Open data
> Multimodality

AroNdo wE ool 10,2 Kl

2 18. SESAR Al mO|Z2t01 (Innovations Pipeline)
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CNS Infrastructure and Services
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ATM Interconnected Network
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Digital AIM and MET Services
g |UBS Ma
U-space Services
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Virtualization of Service Provision
o |3 Y HIBHIY 46
Airport and TMA Performance
S |28l soln 2xsE 2
Fully Dynamic and Optimized Airspace
8 44 7|8 =&
Trajectory-Based Operations
g |2E 3% At8Rel YElRY myRlE U 53
Multimodal Mobility and Integration of All Airspace Users
Zt& : EUROPEAN ATM MASTER PLAN(2020)
O "™e &9 HAEOC) & "MulA A9 7Hatsh(Virtualization of Service Provision) =
SeEA] 4P 9T 224 L A A5S B
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i Approaching maturity deployment enironment il erformance
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Remotely provided ATS for multiple 0 1 o I
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Virtualisation of service provision P — . ---------- — —
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[0 SESAR 1 (2008-2016)
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- ATC 13} E1912 B 4 Qb vl RN 59 B9 94/28 AN B BA A

O 2749 48 B8e 9 YAIFAAH (Solution #52)
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» global change and shifting markets 1. Build a gl?ba.“ and connected B.”tam
. o . 2. Ensure aviation can grow sustainably
* impact of competition on business models . ..
. . 3. Support regional growth and connectivity
* increasing passenger demand .
. : 4. Enhance the passenger experience
» changing expectations of passengers
. . . 5. Ensure a safe and secure way to travel
« effects of international climate change .
* making the most of new technolo 6. Support general aviation
g 9y 7. Encourage innovation and new technology
Atz © Aviation 2050 The future of UK aviation
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ESHI|A| A

Sut
E 22 ¥R 29 59 SR £Y 3%
Cx MPI =71 =373 S HlZ
Ornskoldsvik 2015 | A9 Single < 10,000 E5tmy| 2|2 £
Sundsvall 2018 | 29E Single < 10,000
Salen 2019 | 24H Single - HAE 20| A 2= =Y
Linkdping 2019 | 29= Single 10,000 ~ 30,000
Jersey Airport 2018 g Contingency | 30,000 ~ 75,000
London City 2020 = Single 75,000 ~ 150,000 | ZAH| S22 NA 2=z S5 =Y
London Heathrow g Contingency 300,000 +
Cranfield 2018 g Single
Rest 2019 | =8| Single < 10,000
Veergy 2020 | L=80| Single < 10,000
Hasvik 2020 | ==90| Single < 10,000
Berlevag 2020 | ==90| Single < 10,000
Malta International =Er | Apron Services | 30,000 ~ 75,000
Budapest Ferenc Liszt| 2017 | 712 Contingency | 75,000 ~ 150,000
Saarbricken 2019 = Single 10,000 ~ 30,000
London (YXU) LTt | Tower support | 30,000 ~ 75,000
Santa Cruz Airbase | 2019 | Ez Single -

Z}& : https://think.aero/insights/resources/remote-and-digital-tower-operations/
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O (P0O1) Design and Implementation of a Solution for the Provisioning of Converged
Remote Tower and Facility Management Services over Satellite IP for Greek

Heliports
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O (P03) Assessment of Visual Cues by Tower Controller with Implications for a

Remote Tower Control Centre
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O (P05) Prediction and extraction of tower controller commands for speech

recognition applications
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O (P11) Introduction to remote virtual tower
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O (P12) Air Traffic Management Analysis at Low-Volume Flights in Foreign Countries
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O (P14) Scheduling Air Traffic Controllers at the Remote Tower Center
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O (P22) Design and implementation of a centralized monitoring system for a remote
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Potomac Aviation Technology

Automated air-traffic advisory system and method

CH

[CLAIM 1] A method of automatically communicating air-traffic advisory messages, the
method comprising:

automatically communicating at least one air-traffic advisory message, the
automatically communicating being based at least on (i) a presence of at least one
first aircraft of a plurality of aircraft in a monitored airspace, the at least one first
aircraft configured for communicating on a first communications frequency, and (ii) a
presence of at least one second aircraft of the plurality of aircraft in the monitored
airspace, the at least one second aircraft configured for communicating on a second
communications frequency, different from the first communications frequency, and the
at least one first aircraft and the at least one second aircraft operating on different
communications frequencies, the automatically communicating the at least one
air-traffic advisory message comprising one or more of:

(i) on the first communications frequency, automatically communicating to the at least
one first aircraft a message comprising an alert regarding the at least one second

(i) on the second communications frequency, automatically communicating to the at
Ieast one second aircraft a message comprising an alert regarding the at least one
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Power line communication for an aeronautical system
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[CLAIM 1] A method of assuring reliable communication, providing power and
communication to the plurality of ground-based aeronautical equipment installations,
the method comprising:

providing power line communication among the plurality of ground-based aeronautical
equipment installations the pIuraIity of ground-based aeronautical equipment
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Control tower and enterprise management platform with unified set of robotic process
automation systems for coordinated automation among value chain applications

CH

[CLAIM 1] An information technology system, comprising:
a cloud-based management platform with a micro-services architecture, the platform
having a set of interfaces that are configured to access and configure features of the

a set of adaptive intelligence facilities that are configured to automate a set of
capabilities of the platform related to at least one of the value chain network entities

a set of data storage facilities that are configured to store data collected and handled
by the platform and a set of monitoring facilities that are configured to monitor the

wherein the interfaces, the network connectivity facilities, the adaptive intelligence
facilities, the data storage facilities, and the monitoring facilities are coordinated for
monitoring and management of the value chain network entities:

a set of applications that are configured to direct an enterprise to manage the value
chain network entities of the platform from a point of origin to a point of customer
use; and

a unified set of robotic process automation systems that provide coordinated
automation among at least two types of applications from among a set of demand
management applications, a set of supply chain applications, a set of intelligent product
applications, and a set of enterprise resource management applications for a category
of goods with respect to the value chain network entities of the platform.
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Automation and Robotics

Optimize manpower resources and empower the airport workforce to operate
more efficiently

Data Analytics and
Internet of Things (IOT)

Enable smarter decision-making to optimize operations and enhance the
airport’s product lifestyle offerings

Non-intrusive Security
Technologies

Enhance passenger experience during security processes, while strengthening
safety and security

Smart Infrastructure
Management

Leverage new technologies such as sensors, IoT and smart controls to
optimize infrastructure resources
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Detection, classification, localization & tracking

Detection: There is an object in this image Classification: The object is an aircraft

Localization: It is inside this bounding box Tracking: It is an instance of aircraft #1
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20214 199.8 66.6 200 16.6
20224 2024 675 20.2 169
20234 205.1 684 205 171
2024 207.8 693 208 17.3
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2030 2250 75.0 225 18.7
20314 2280 76.0 228 19.0
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nps _
(“mT 0|2HE2RH +7| 225 10,500 228 21,000 798 21798
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B 92. 2 HEJZE HMAZF 2 24

o HEXE £ HE|ZET Z14H|& -y

- (1) (H83H) (A47)
2025 0.8 17,027 136
2026A 0.8 17,027 136
20273 0.8 17,027 136
2028 0.8 17,027 136
20294 0.8 17,027 136
20304 48 21,798 1,046
20314 4.8 21,798 1,046
203214 48 21,798 1,046
20334 48 21,798 1,046
20344 48 21,798 1,046
2035 10.4 40,302 4,191
2036'A 10.4 40,302 4191
20374 104 40,302 4191
20384 10.4 40,302 4191
20394 104 40,302 4191
20404 125 40,302 5,034
20414 15.0 40,302 6,046
20423 18.0 40,302 7,262

A 125.5 45,212

O AA sFEA A1

X% &X: Verified Market Research(2020), Global Remote Towers Market Size, Status and Forecast to 2028

- Verified Market Research(2020)9]| A

At QA dA8A A2 dide=

st

a

H 93, MA EF4EA AY A2

(TS : uHorcay)
ens 2 20194 202044 202144 202814 (gﬁff:;)
o= 16.69 18.79 22.36 144,78 30.59%
2| FHLCt 3.51 3.92 4.6 24.92 27.29%
- TIA|Z 1.97 2.16 2.49 11.66 24.68%
A7 22.17 24.87 29.45 181.36 29.65%
£9) 7.05 8.14 9.96 73.16 32.97%
oz 6.02 6.73 7.92 49 .49 29.93%
o TN 3.49 3.89 4.56 25.78 28.10%
7|E} 9 14.56 16.46 19.65 131.87 31.25%
A7 31.12 35.22 4209 280.3 31.11%
=3 423 47 5.58 56.1 39.06%
opAfol Qe 3.12 3.63 45 37.24 35.23%
emor oL 2.33 2.57 3.02 27.7 37.26%
ce 7|E} Of/EH 4.86 5.53 6.68 53.25 34.53%
A7 14.54 16.43 19.78 174.29 36.46%
Z=/opma|7} 4.82 5.19 5.84 27.92 25.05%
7|E} 2IEIOHH|2|7} 3.36 3.73 433 22.95 26.89%
A7 8.18 8.92 10.17 50.87 25.85%
St 76.01 85.44 101.49 686.82 31.41%

£X: Verified Market Research(2020), Global Remote Towers Market Size, Status and Forecast to 2028
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- Verified Market Research(2020)= A A|A] Hd¥.-2Q 27 JAMA AAS A g)s)
glon, 20194¥ 76M EejofA] 2028 687M Edlz AdArer Z1o 2 Xub

202120284 £t 714 27 MRS o2 MutE Hole ool EjM A|oi(cl
36.46% 4Aolnl, 7P 2 gl AYEE A7k FR(AWF 39.06% P A (
37.26% *37%)

- Verified Market Research(2020)0]A AMAISE 7P 2021~2028W = 427182 0]8-5}0
2022~2042F AxH AR JRE2 AHE

X 8L 20214 & 7|&F, 1,188.8%/€8 X

B 94 AR N SUBAH AY B2 2H
(249 : o )
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=70 |01 |PHE (HNE | 24| S | B [ BB o | 2| B | EE | U o/El 27| | OFZ | OHH| | 24|
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2019 | 198 42| 23| 264 84| 72| A1 173| 370 50| 37| 28| 58| 173] 57| 40| 97 904

20203 | 223| 47| 26| 296 97| 80| 46| 196 419| 56| 43| 31| 66| 195 62| 44] 106 1,016

20214 | 266| 55| 30| 350[ 18] 94| 54| 234 500] 66| 53] 36| 79| 235 69| 51| 121] 1,207

20223 | 347\ 70| 37| 454 157| 122| 69| 307| 656 92| 72| 49| 107| 321| 87| 65 152| 1,582

2023 | 453| 89| 46| 588 209| 159| 89| 402| 860| 128) 98| 68| 144 437| 109| 83| 191| 2,077

2024 | 5921 13| 57| 762 278| 207| 114 528|1,127| 178| 132| 93| 193] 597| 136 105| 241 2,727

20253 | 773| 144 72| 988| 370 268| 146| 693|1,478| 248 179 127| 260 815 170 133] 303 3,584

20263 1,010] 183| 89|1,281| 492 349 187| 910|1,938| 345 242| 175 350| 1,112 212| 169| 382 4,713

2027:A (1,318 233 111|1,662| 654| 453| 240|1,194| 2,541 480| 327| 240| 471| 1518 265| 215 480| 6,201

2028 (1,722 296| 139|2,156] 870| 589 307|1567|3333] 667| 442| 330] 633[2072| 332| 273] 605 8166

2029' (2,248 377| 173|2,798]1,157| 765 393|2,057|4,372| 928| 598 452| 852|2,830] 415 346| 761| 10,762

2030 [ 2,936 480| 216|3,631|1,539| 994| 504|2,700|5,736| 1,290 809| 621]| 1,146/ 3,866 519| 439] 958| 14,191

20313 [ 3,834 611] 269|4,714|2,046| 1,291| 645| 3,544|7,526| 1,794 1,094| 852 1,542|5,282| 649| 557 1,206| 18,728
20324 (5,007 777| 335|6,119]2,721|1,677| 826| 4,651| 9,875| 2,494 1,480| 1,170 2,074| 7,218| 812 707 1,519| 24,732

2033 | 6,539 989 418]7,946|3,618]| 2,179 1,058| 6,105|12960| 3,469| 2,001| 1,606| 2,791| 9.866| 1,015 897|1,912| 32,684

2034 |8,539| 1,259 521]10319| 4,810] 2,832| 1,356| 8,012|17,010| 4,824| 2,706| 2,204| 3,754|13487| 1,269| 1,138| 2,407| 43,225

203541 11,151 1,603| 649|13404| 6,396| 3,679| 1,737]10516|22,329| 6,708| 3,659 3,025| 5,051|18442| 1,587| 1,444| 3,031| 57,206

20361 [14562| 2,041 810]|17,413| 8,505| 4,781| 2,225{13803|29,313| 9,328| 4,948| 4,152| 6,795|25,223| 1,985| 1,832| 3,817| 75,766

2037'19,017| 2,598 1,009]|22,624|11,309| 6,211| 2,850[18,116|38486|12971| 6,691 5,699| 9,141|34502| 2,482| 2,325 4,807| 100,420

2038 |24,834| 3,307] 1,259]29,399/15038| 8,070| 3,651|23777|50536|18,038| 9,048 7,823]|12,297|47,206| 3,104| 2,950] 6,054/ 133,196

2039 |32431] 4,209| 1,569|38.209|19.996|10,486| 4,677|31,207|66,366|25,083| 12.236|10,738| 16,544|64,600| 3,882| 3,744| 7,625| 176,800

20401 |42,352| 5,357 1,956|49,665|26,588| 13,624 5,991|40,960|87,163|34881| 16,547 14,738| 22,256 |88422| 4,854| 4,750| 9,604 234,855

204144 155307 | 6,819 2,439|64,566|35,354| 17,702 7,675|53,760| 114491|48505| 22,376| 20,230 29,941 | 121082| 6,070| 6,028| 12,098 312,206

2042\ [72,225| 8,681| 3,041|83,947{47011]23,000| 9,831|70,560| 150402|67,451| 30,259| 27,768| 40,280 1657/8| 7,591| 7,648|15,239| 415,345
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B 97. A 2AEA AEUY AHE2

Az 7|Et ot/Ej =7t A= SSOZEFE | EfHOmMEZE | 71 /% =7t
2036'd 1%
2037'4 1% 1%
2038 1% 1% 1%

2039 1% 1% 1% 1%

2040 1% 1% 1% 1% 1%
20414 1% 1% 1% 1% 1%
20424 1% 1% 1% 1% 1%
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(H2) (Hi2) (242 (242 CE) (242 CE)
2032\ 1 1 77 77 154
2033 2 2 78 78 156
20344 3 3 79 79 20 20 198
2035 4 4 80 80 40 40 240
2036\ 4 5 81 61 61 203
20374 4 6 82 82 82 247
2038 4 7 83 83 104 271
20394 4 8 84 84 127 296
2040 4 9 86 86 150 321
2041 4 10 87 87 173 347
2042 4 1 88 88 198 373
A 314 906 631 955 2,806
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(7H) (H_IHE,,J%C)’ () = (AHH)
203243 48 21,798 1,046 18.1% 190
20334 48 21,798 1,046 18.1% 190
2034 48 21,798 1,046 18.1% 190
20354 104 40,302 4,191 18.1% 759
20364 104 40,302 4,191 18.1% 759
20374 10.4 40,302 4,191 18.1% 759
20384 10.4 40,302 4,191 18.1% 759
20394 10.4 40,302 4,191 18.1% 759
20404 125 40,302 5,034 18.1% 912
20414 15.0 40,302 6,046 18.1% 1,096
204214 18.0 40,302 7,262 18.1% 1,316
SH 111.9 42,439 7,690
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AOF AHEY P o 44
1. S L0
O H70EH] S3H
(T, %)
e d 3 A E A 5
=Y Hl & = Hl & =% H &
2| 28,249,300 94.92 8,640000| 100.00 | 36,889,300 96.07
QI 74H| 8,083,600 27.16 8,640000| 100.00 | 16723600 4355 | &2 H|E : 27.16%
HA - (] 0| 000 0| 000 0| 000
2 =ZH| 14,517,000 48.78 0| 000| 14517000/ 37.80
A& 2,305000| 7.75 0| 000 2,305000|  6.00
o 4t 3343700 11.24 0| 000 3343700 871 | QIAH| 19.99%
74| 1,510,700 5.8 0| 000 1,510,700  3.93 | 2IMH|(FH2)2| 5.34%
A 29,760,000| 100.00 8,640,000 100.00 | 38,400,000| 100.00
O 194 A-7ide] 328
(T, %)
e d 3 A E A 5
=Y Hl & 2 Hl & =% H &
2| 17,328,100 94.74 5310,000| 100.00 | 22,638,100 9592
OIZAH| 5,060,300 | 27.67 5310,000| 100.00 | 10370,300| 4394 | HHZ H|E : 27.67%
A A (] 0| 000 0| 000 0| 000
22 =ZH| 8,824,000 48.24 0| 000 8,824,000 37.39
A& 1,370,000  7.49 0| 000 1,370,000, 581
o 4t 2,073800| 11.34 0| 000 2073800 879 | QIAH|2| 20.00%
7] 961900 526 0| 000 961,900  4.08 | AH|F2)2 554%
7| 18,290,000 | 100.00 5,310,000| 100.00 | 23,600,000| 100.00
- 197 1RPE =(2024'9)
(T, %)
e d 3 A E A 5
=Y Hl & =Y Hl & =% H &
2| 4,389,500 | 94.40 1,350,000| 100.00 5739,500| 95.66
Ol 74H| 1,499,700 32.25 1,350,000| 100.00 2,849,700 4750 | FZ H|E : 32.25%
A2 H] 0| 000 0| 000 0/ 000
2 =ZH| 1,940,000 41.72 0| 000 1,940,000 32.33
A eE]| 380,000| 8.17 0| 000 380,000| 6.33
i 569,800 | 12.25 0| 000 569,800 9.50 |  9I74H|2| 20.00%
74| 260500 5.0 0| 000 260500 434 | AH|EI2)2 5.93%
7| 4,650,000| 100.00 1,350,000| 100.00 6,000,000| 100.00

242 1 AI'XR

u g E
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- 19 2xPd =(20259)

32 e A
TE 2 ug| 2A |Hg| 2A |Hsg o

21| 6,159,300 94.61 1,890,000 100.00 8,049,300 95.83

Ql174H| 1,780,300 27.35 1,890,000 | 100.00 3,670300| 4369 | 3HZ HE : 27.3%%

A -2 | 0 0.00 0 0.00 0 0.00

ALl = H| 3,150,000| 4839 0 0.00 3,150,000 37.50

AetsH| 495,000 7.60 0 0.00 495,000 5.89

ey 734000 1127 0 0.00 734,000 8.74 Q174H|2| 20.00%
7H8H| 350,700 5.39 0 0.00 350,700 418 | AH|(32)2 5.41%

A 6,510,000 100.00 1,890,000 | 100.00 8,400,000| 100.00
- 197 3%hd £(2026'A)
(TE, %)
32 o2 7
TE 2 lHg | 2A Hg| 2A |Hg o

21| 6,779,300| 95.08 2,070,000| 100.00 8,849,300| 96.19

QI ZH| 1,780,300 24.97 2,070,000| 100.00 3,850,300 4185 | SHZ H|E : 24.97%

LA -2 | 0 0.00 0 0.00 0 0.00

ALl = H| 3,734,000 5237 0 0.00 3,734,000 4059

AesH| 495,000 6.94 0 0.00 495,000 538

ey 770,000| 10.80 0 0.00 770,000 8.37 Q174H|2| 20.00%
7H8H| 350,700 492 0 0.00 350,700 3.81 | A&H|(3Z2)Y 5.41%

Al 7,130,000| 100.00 2,070,000| 100.00 9,200,000| 100.00
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AHE P g aat 2+
O 28A A-7ide] 328
(T, %)
d3 dAE A
TE =94 H| =Y Hl & =% Hl & o
23| 10,921,200 95.22 3,330,000| 100.00 | 14,251,200| 96.29
Ol 74H| 3,023300| 2636 3,330,000| 100.00 6,353300| 4293 | #Z H|S : 26.36%
LA -] 0| 000 0| 000 0/ 000
o1 LA 2H] 5,693,000 49.63 0| 000 5693000 3847
A 935000 8.15 0| 000 935000 6.32
il N 1,269,900 11.07 0| 000 1269900 858 | QI7AH|Q 19.99%
7| 548800 4.78 0| 000 548800 3.71 | RIAH|(FH2)9| 5.03%
7| 11,470,000 | 100.00 3,330,000 100.00 | 14,800,000| 100.00
- 29A 1RPE =(2027'9)
(T, %)
d3 dAE A
TE =94 Hl & =Y Hl & =% Hl & o
23| 6,469,900 94.87 1,980,000| 100.00 8449900 96.02
QI 74H| 1,780,300 26.10 1,980,000| 100.00 3760300 4273 | #H2 H|E : 26.10%
LA -] 0| 000 0| 000 0/ 000
AL =] 3,443,000| 50.48 0| 000 3,443000| 39.13
A 495000 7.26 0| 000 495000| 5.63
o 4t 751,600 11.02 0| 000 751600 854 | QIAH| 19.99%
7HH| 350,100 5.13 0| 000 350,100 3.98 | AIH|EH2)2 541%
A 6,820,000| 100.00 1,980,000/ 100.00 8,800,000| 100.00
- 29A 2RPE =(2028'F)
(T, %)
d3 dE A
TE =94 Hl & =Y Hl & =% Hl & o
23| 4451300 9573 1,350,000| 100.00 5,801,300 96.69
QI 74H| 1,243000| 26.73 1,350,000| 100.00 2593000 4322 | #Z HIE : 2673%
HA (] 0| 000 0| 000 0| 000
o1 22| 2H| 2,250,000| 48.39 0| 000 2,250,000 37.50
o gk H| 440000 9.46 0| 000 440000| 733
iy 518,300 11.15 0| 000 518300 864 | 9I74H|2| 19.99%
7] 198700 427 0| 000 198700 331 | IHH|FEH )2 4.46%
A 4,650,000| 100.00 1,350,000| 100.00 6,000,000| 100.00
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2. ojatet=sE AQ0A
O 78715 1 : 3 SEHMAMHA 27| 1Y
O dA-igde] 328
(T, %)
2 d3 ol A e
=94 Hl & =Y Hl & =% Hl &
23| 6,180,700 94.47 1,899,000| 100.00 8,079,700 95.72
OIAH| 2043000 31.23 1,899,000| 100.00 3942000 4670 | 2 H|E : 31.23%
HA - (] 0| 000 0| 000 0| 000
G122 2| 2,550,000 38.98 0| 000 2,550,000 30.21
A eE]| 800,000 12.23 0| 000 800,000 9.48
4t 787,700 12.04 0| 000 787,700| 933 | QIAH|| 19.98%
7F4H| 361,500 553 0| 000 361,500 428 | AH|(E2)2 583%
A 6,542,200 | 100.00 1,899,000/ 100.00 8,441,200| 100.00
- 197 A47Ey]
(T, %)
== d3 ol A e
=Y Hl & 2 Hl & =% H &
23| 4,042,000 94.46 1,242,000| 100.00 5,284,000 95.70
OIAH| 1,311,700 30.65 1,242,000| 100.00 2553,700| 4625 | #2 H|E : 30.65%
A A (] 0| 000 0| 000 0| 000
G122 2| 1,750,000 40.90 0| 000 1,750,000 31.70
o AghEH| 470,000/ 1098 0| 000 470,000 851
b N 510,300 11.93 0| 000 510,300| 9.24 | ©I7AH|Q| 19.98%
7] 237200| 554 0| 000 237200 430 | A4H|(EH2)2| 5.84%
A 4,279,200| 100.00 1,242,000| 100.00 5,521,200 | 100.00
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\AOF ANFY % el 1
e
- 25]) Aopy]
(TS24, %)
d = dE A
TE =% Hl & =% Hl & =% H & o
21| 2,138,700 94.51 657,000| 100.00 2,795,700 95.74
QI74H| 731,300 32.32 657,000 100.00 1,383300| 4754 | 3HZ H|E : 32.32%
AA - | 0 0.00 0 0.00 0 0.00
AL =H| 800,000 35.35 0 0.00 800,000 27.40
Ae-EH| 330,000 14.58 0 0.00 330,000, 11.30
AL 277,400 12.26 0 0.00 277,400 9.50 Q174H|2] 19.98%
{HgH| 124,300 5.49 0 0.00 124,300 426 | A-H|(AS)Y 5.81%
A 2,263,000 | 100.00 657,000| 100.00 2,920,000| 100.00
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O 1d7%= 2 :

Okl

o

O d--lge] S48

51 Es5tn}
(= — g

HAIA" EA-HET |12 HE

(T, %)
o 32 o2 A o 2
2o g | 2 g A |Hsg
A14H| 20,866,600 95.08 6,372,000| 100.00 27,238,600 96.19
Ql174H| 5629200 25.65 6,372,000| 100.00 12,001,200 4238 | 3HZ H|&E : 25.65%
LA -2 | 0 0.00 0 0.00 0 0.00
12l = H| 11,578,000 52.76 0 0.00 11,578,000 40.89
HErE| 1,260,000 574 0 0.00 1,260,000 4.45
ey 2,399,400| 10.93 0 0.00 2,399,400 8.47 QI74H|9| 19.99%
7H4H| 1,079,400 492 0 0.00 1,079,400 3.81 | AXH|(FZ) 5.17%
A 21,946,000| 100.00 6,372,000| 100.00 28,318,000| 100.00
- 197 @R
(H-HH, %)
o 3 2 o2 A o 2
2o g | 2A g A |Hsg
A14H| 12,552,800 94.85 3,843,000| 100.00 16,395,800 96.01
Ql174H| 3,497,200 26.42 3,843,000| 100.00 7340200 4298 | 3HZ H|E : 26.42%
LA -2 | 0 0.00 0 0.00 0 0.00
ALl = H| 6,838,000 51.67 0 0.00 6,838,000 40.04
HErE| 750,000 5.67 0 0.00 750,000 439
ey 1,467,600 11.09 0 0.00 1,467,600 8.59 QI74H|9| 19.99%
7H4H| 682,200 5.15 0 0.00 682,200 3.99 | AXH|(FZ) 5.43%
A 13,235,000 | 100.00 3,843,000| 100.00 17,078,000 100.00
- 207 ARy
(T, %)
3 2 o2 2
TE 2 g | 2 g A |Hsg o
13| 8,313,800 95.44 2,529,000| 100.00 10,842,800 96.47
Ql174H| 2,132,000 24.47 2,529,000| 100.00 4,661,000 4147 | A2 H|E : 24.47%
A -2 | 0 0.00 0 0.00 0 0.00
ALl = H| 4,740,000 54.41 0 0.00 4,740,000 42.17
AetsH| 510,000 5.85 0 0.00 510,000 454
ey 931,800 10.70 0 0.00 931,800 8.29 QI74H|9| 19.99%
7H4H| 397,200 456 0 0.00 397,200 353 | AXH|(FZ) 4.78%
A 8,711,000| 100.00 2,529,000 100.00 11,240,000 100.00
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\AOF AT L zadit 44

O 7%= 3 : S SEEMALY 2US7I= HE

O d--lge] S48

(H-HH, %)
o e e A o3
2 eg | 2A Hg| A | Hsg
A14H| 1,202,000 94.51 369,000 100.00 1,571,000 95.75
Ql174H| 411,400 32.35 369,000 100.00 780,400 4756 | 3 H|E : 32.35%
LA -2 | 0 0.00 0 0.00 0 0.00
H LA ZH| 389,000 30.59 0 0.00 389,000 23.71
HErE| 245000 19.26 0 0.00 245,000 14.93
ey 156,600 12.31 0 0.00 156,600 954 Q174H|9| 20.07%
7H4H| 69,800 5.49 0 0.00 69,800 425 | 214|322 5.81%
A 1,271,800 | 100.00 369,000 100.00 1,640,800 | 100.00
- 15 A
(29, %)
o o2 e A .
2 leg | 2A Hg| A | Hg
A14H| 733,300 9452 225,000 100.00 958,300 95.75
QIZ4H| 251,400 3241 225,000 100.00 476,400 4760 | HAZ H|E : 3241%
LA -2 | 0 0.00 0 0.00 0 0.00
LA ZH| 236,000 3042 0 0.00 236,000f 23.58
HErE| 150,000 19.33 0 0.00 150,000 14.99
Aoy 95,900 1236 0 0.00 95,900 9.58 Q174H|9| 20.13%
7H4H| 42,500 5.48 0 0.00 42,500 425 | 214H|(32)29 5.80%
A 775,800 | 100.00 225,000| 100.00 1,000,800 | 100.00
- 2Tl Ay
(HY-HH, %)
o2 o2 7
TE 2 leg | ZA |Hg| 2A |Hsg e
A14H| 468,700 94.50 144,000| 100.00 612,700 95.73
QIZ4H| 160,000| 32.26 144,000| 100.00 304,000f 4750 | 3Z H|E : 32.26%
A -2 | 0 0.00 0 0.00 0 0.00
ALl = H| 153,000 30.85 0 0.00 153,000] 23.91
H 23| 95,000, 19.15 0 0.00 95,000| 14.84
Aoy 60,700 12.24 0 0.00 60,700 9.48 QI7AH|9| 19.97%
7H4H| 27,300 550 0 0.00 27,300 427 | 214H|(32)2 5.82%
A 496,000| 100.00 144,000| 100.00 640,000| 100.00

248 1 AI'XR 7%+ 033 E3ta4 87)& M 71gdaT
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