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A Study on the Change in the Size and the Structure of Korean
Maritime Manpower followed by Technological Development of MASS
utilizing System Dynamics

Jo, So Hyun

Department of Shipping Management

Graduate School of Korea Maritime and Ocean University

Abstract

This study uses System Dynamics(SD) method to analyze the magnitude
and structure of maritime manpower according to the types of development
of MASS(Maritime Autonomous Surface Ship) under various scenarios. This
study utilizes Powersim program of SD to establish the relationship among
elements that affect the change in magnitude of the Korean maritime
manpower and to analyze the causal relationship.

The original characteristics of System Dynamics methodology is that it
analyzes the dynamic behavior, namely the transformation of the system
according to the passage of time. The fundamental cause of the dynamic
behavior of System Dynamics can be found in the feedback loop structure,
and this study analyzes the causal relationship of the factors affecting on
the changes in size of the manpower market based on this feedback
structure. Until now, time series methodology have been largely utilized to
forecast the supply & demand of seafarers or the employment effect of
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maritime manpower. However, this study utilizes a simulation model to
forecast seafarers’ jobs under different scenarios. The simulation is
implemented in a mathematical expression including understanding of the
internal and external effects and definition of the causal relationship among
variables.

For simulation, the current study assumes that the technological
development of MASS proceeds in four different S-curves from 2018 to
2035. The assumed scenarios are early development type, proportional to
period type, development in mid-term type and development in final phase
type. MASS technology enhancement levels and annual MASS fleet are the
selected variables used in the model. When these variables increase, they
produce a decrease in seafarers’ jobs. On the other hand, the model
shows that as MASS technology is developed and ships number is increased,
there is a significant rise in the number of shore control center MASS
operators and the creation of new MASS-related job opportunities including
newly trained manpower and instructors, responsibles for education and
training for MASS.

In order to verify how these variables reduce seafarer jobs and increase
new MASS jobs, sensitivity —analysis and optimization are conducted.
Optimization revealed that the new job creation relevant to MASS
surpassing the reduced jobs of seafarers in 2035 would be equal to 14.5
persons per vessel for employment inducing effect. It shows there is no
difference between the number of reduced seafarer jobs and the size of
the new job creation if the employment inducing effect per vessel is 14.5
persons.

However, the existing pilot study shows that the employment inducing
effect per MASS vessel is 191 persons, and the result of the performed
simulation suggests that new jobs creation compared to the level of
reduced seafarer jobs is 50 fold. In addition, the timing of maximization of
such effect differs according to the four different development scenarios,
but a common maximization will occur in 2025 followed by a stabilized size
of change increasing gradually until 2035 when MASS will be realized.
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Technological advancement of the complete MASS and its introduction
into the maritime industry from 2018 towards 2035 reduces seafarer jobs
for the existing manned ships, but the analysis shows that it exerts greater
impact to the new maritime jobs. The new industry is likely to have a
large effect on employment, and it is expected that more human resources
are will be needed in the labor market.

Based on the results of the dynamic behavior of this study, it is
estimated that jobs in the maritime industry will be reallocated or shifted to
other areas via a new employment. Therefore, as the development of new
technology is accelerated, the education, training and development of
human resources required in the industry need to considered.

KEY WORDS: Maritime Autonomous Surface Ship(MASS), Seafarers, Maritime
Manpower, System Dynamics(SD).
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ey, S Ay g Fhrjg o g FES T 20359 7HA] AEE A
o] VleHd FEd mE AEY FUE dSsta, Zane Ade 9Ag
FE AEHA AT =3 &2 9(2018) AT AFVANA AA" H T
ALFEEaAE A &std AELFATeFEd BE A dAgY 29
312 AEFOlA st dEe /19 AueleEE E4F AY dae] 4
of Alqt FEH LAY R FHZF WIE Hwsin. olHd AEdo]
A wdol faA-e 23 Optimization) e} €] 2~= FE](Risk Management)S %
g3l ASEAT ARHoz =8 AT 7 Aute] A9 dxE] #=2
Hatel A2 e FE WHstE EUE A7Ad 2 AAES AASA
}.

B =i 97 5842 2487 fEA o] =2 deH 2ol A 5B

A2GANE Agegante] Jojoh ALF SFE Liskel H2o AA A
gogane JeE 4% 9 A, e S U 4RE JLsn) o
ol Seubet AHel Nl AT Y A LFAL 7E FFol o
sl Astanh 5 Aol BAsie] Ageainte]l £9 Al Ao A8 1
g0 glo] VAR s1Eo] HAATEL EASYTh HEe] He) A T
8ol glo] Azdl Tl as o dre AAA TS WEe AT 2
Hakgich

A3 A" goulE 2~ AZE Qo] Powersim Studiol0-S E3f
2 %, stock-flow diagram< 2}
4o dArg] Wstel AH 4G Al A A= FEHAH WHstE Alsde
A skt
A4 AF B4 W AFgoAs SollA AlE#H)HSE E4E WEes a9
O~

dEletth AldEle @ HolE e AARE I AJAE] gl

4) 4= 9|(2018), Ateddd 71edd B2t 2t pp. 50-51.
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A 2F olEF 1nF

2.1 A&

2.11 A-&23duke] A
SA AR AAYE A

(Remote ship), Al-&3}dn

grafdle. fLolM el (Unmanned ship), ¥4 x4 A4k
duk(Autonomous ship) &9 & WAHOE AEHI
o2t TRt Y& ERol wet d4xzFAHR, AFIAAR, A&
Hog Yy JrHIeEd o, 2018). A vl Ae AR F=

z2AEA ZotE o] ‘Smart Ship® olgts WACEE By dom &3
A ALZ] TIMO)S] S AFFA A LI MSON A= A& 8HS “Maritime
Autonomous Surface Ship(MASS)’ ¢lgt= BTUH HWAS AESIIZ T A
. & H93AE AgeFHRts TFe AFHe FEORE AMEY 4]
o] EPHoE +8E & e A o= HoSHTHIMO, 2017, vRghA,

&

2018; vk& 2] <9, 2018; &= £, 2018).

L1
o
o H

AN

ol

e
(o3

“MASS could include ships with different levels of automation, from
partially automated systemed systems that assist the human crew to fully
autonomous systems which are able (o undertake all aspects of a

Ships’ operation without the need for human Intervention.”

ZA A7) FHIMO) ool = Ab&
Aol gtk FH2 MUNIN Z2AENE A&LgHuE 19 13 o] ¢

Aeas RAREH) EHE Feleks Ade ANt

5) MUNIN(Maritime Unmanned Navigation through Intelligence in Networks), www.
unmanned-ship.org/munin/about/the-autonomous-ship, 2018.01.28. 74 AH.
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=
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@
S
N
ofr
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fru

o] = diAdutoly  3f

&)
=
AgHos FAS sAsm, wep

o] ebd3et 23RS o= Auke
A3 A7t B Aol kst §2ke] #AAE (Shore Control Centre)
o YL 8AH3=E Aoz I8 29 o] IeEEJATHMUNIN, 2016; 3+H=AH R

Problem solved

Automatic Autonomous Fail to safe

Lost
contact

Problem
detected solve

Q MUNINV

Fig. 2 MUNIN®| A& -&&A4dube] -8 W2
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in control

Emergency response needed
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2.1.2 #
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&3}

Fol QoA A

7 o] &4, 2018).

Np

o]

3f

=X F(Lloyds Register, LR)ol 2

(DTU, 2017; Lloyds Register, 2016, 2017b)= %lal, thA=
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&2l 9, 2018)
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3|

S A|Al(Lloyds Register, 2016)
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=
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SUHY 7 | Az"e A9, 39 4gel | egAs Axd s 2
AL 3| €dAol oa) | e AN ARE Ao 522 RUE P,
<l Fal =A MRS FAE TPE =X E A S
] ol AAS oF EAE o R
ALg 71 g Al 2Hlo] =
A . A%
Aol w9 ea
Ao} ABA Bohsh AR ANE YL
st dAH o AAsta Ty, =2 tigh
FEue AAE F9 B9 ARE | 4o FAsA g A
AL 5 A& ARt Al=E2 dA) FA A 73 g
e 7 RS WHskH xA] 9k ditH o g At o)
Ao AP +Fas AAE L &l A
F4% 4B A AL 2UEY
HA e
A=de oe 9 ea
Aol 9&A B7)e) A 2Ele BASES
st dAlHom dAstar, o Zste A stH,
Z X =W A A}D 3| Al 2~8lo]l %x]& 23l=
ALe| e g | TR BRE AR
= o =9 H. ST LD 6 1-=
At A d=kol td SN E RUHZ S
9 AL J)A ke S a3
A% B

25 Lloyds Register(2016), Cyber-enabled ship: ShipRight procedure-autonomous ship
wha g, whekd, AR FH2018), A3 =9 #d o8 AAYEF AT
FTH FFANEAQ018), A& FAE ey 2 24 A9l
MEE 44 54
YaFE, ol FAQ018), A& MO Hoke] o] shAHAC] Fi A

Rolls-RoyceA}2] #&38} ==
Ao wet AH 2l Ad w5 A"l 93t 7}
T T

sta l=H, ol Tled
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Table 3 Rolls-Royce®] A3 55
2453} N ) o o -
A = 1A FEEA gAAA -84
=l
0 Human Human Human Human
< et
1 System/Human Human Human Human
2ulE Aut 2 System System/Human Human Human
1A 3 System System System/Human Human
A&
23A 4 System System System System/Human
REally
3TA 5 System System System System
A5 d8F, o] &H2018), A&y IMO ek AHo] sfjAPFA F= AARE

=45 ([LR)2} Rolls-Roycertet @8] =Afj A7 FHIMO)o A= F 49} o]
AgedAute] ¢4 B 74 ARAA A3} SFE AR FRIAPO
Tu BRY JIEe dF e AY fFe 2@ ST A"H AAHo| AR,
ol WAES AAE Hee $F4ETH $FARE 1 PR £7=2 W1
ki Azhech

Table 4 IMO #&3} 53
EE] A 5 3]
B S 3 A=3 8o
. A=sE z2 s D AH = U]}o on:i o Lof} ,:% |
= =] Ho [e} o 2= =
=& P A 2HH TeE Aog
. LAA 7} 7HedtH Al Adlo] T2 FAZHE Ao 9

Remote Ship _ -

Adto] FAsteE A4 +FE D JAT AL FAHs T I

Monitoring LAA A7} ThsstH A2l Adlto] 02 FAZHEEH Ao H

Ship Aol AR e At +FEHH Hddo] FAsHA 2=
A EEAzHow AAZ 244 4
Autonomous SR E Laro] Tha Al du &84 2 ZHA s
Ship XX 7} 7he 3t At
A= IMO MSC 99/WP.9(2018b), Framework for the Regulatory Scoping Exercise
1FeEAA(2018), o] A& BHMASS) o8- A ek
wha| 2], Bk, R EH2018), A&Adnt =9 B9 oS AW AT
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g2 AaBV)ES A&3 sEol A=Y gdtt 7solA Sl <13t
A& A xHlo] A Alo]E FEE =S Ao Hojok Jrpal FAIT o]y
g 7T UMY HRA Y At 494 Rds 7RO R st oA FF
g AN 2EA V5o E HStE g vk dHtH o R AR AHA P 4d9A B
FZ(Information acquisition), X &2 (Information analysis), 2&]A}
Zx]e]  o]g(Action
implementation)o]t}. 4@A1¢] AR A 2 2A-F3str) QIxts AL & I
ol disf 71220 _FE AAsHA siFH,
2EH @79 FFo] AE F Yoy e

Aoz HESATHBY, 2017).

%*=](Decision and action selection) %

Table 5 &2 AFBV) A&3 55
R T DT TR
Al (Acuisition) | (Analysis) | (Decision) (Action)
System
0 Aol &3t Y Human Human Human
Human
1 AESE T2~ D AA Svst System = I
A N EG B du YSEI Human T uman
o | BAACTE Thssie el | P~ System H
Auto] st vt NS L Fuman -
AAA 7} 7Hs8tH Al System
’ Aol s8R g+ Ad System e System Human
4 | SRAEFo] Jhee An System System System System

: BUREAU VERITAS(2017), Guidelines for Autonomous Shipping
1Fed(2018), 9] A& BHMASS) o -3-%

ahe g, kA, R H2018), AedAA = #d ds ALY A

2 A w}ak
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o
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O

rlr
N
=\.‘=

o AFso] weh BRI Yok Gel A Hw
BVE 5718 530 RS 7709 S3Fos BEs 9
s old ® 63 2.

Table 6 #A-&=3dAdute] 23t 5 vl

&3
Ej} =7 ) A7) F-MO) 224 F(BV) = AFLR)
0 - A A A A
95 e o o : .
1 SRR A Abeol] 23k 2] A| AR A A Y
. At == §749
2 A FA+AAA Aerol olgk 919l
I reel A R EEL
Aol o3k A3y
3 A m A+ A A of Abgol o3 7H= - ANzd" s 2 5
rUE", %9
Aol o3k A
4 S Apg A ut skl 2bg A mt - A" BAe
5UHY 3% Y
5 - - 25 o ApgAlv
6 - - 971 7§41 0}
2.1.3 A-&--HXxinte] 53
&GS A xE FAFE F2lA(Unmaned Surface Vehicle, USV)S 2
A2z AANEA AE Z1ZAA, A 29 DA B HEFHQ AdF 5 A9
3D(Dangerous, Dirty, DulDY & F8st= o +2 SE&FHAHAAY, 2017, &
o]z 9], 2018: A7, 2018). Hxo FJAXL A2z AAUA =29Y AF
ZAS 9 19443 AHyttol A dAdES Y MEstH oY Ao AT
A= EFYoh 1 F 195493 vl 44 7148 S 8] FAAE )
st Hx AR 8519 FHZo ezl o] FlAde] FAES
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gRobE AEAQ JHady BHLEA Hold A, 74, HAA,
A 5o AR FH AVHD UL, T H2E ALH T
she) 719 33 2 HeleH20099 D) o]t Ft, 2014).

Fig. 3 vl=F & x9] 7] 48] (Minesweeping) F <4

SolNwA selrlge] wE FAG A o9l 3 xA
gL S WIZE 4bg BopolA] Flale) 7l% ko] BtalA| o] Eolxl
ok =3 20103l s Boh #Hd JREA 7)eHe] §Por HU Thokdt
& &0l 7hsstA Hleou e derles dAE A&shs A
2 R AAY EARE AAdEE AUt gsdth

2y 20104 olF Ho 49 B3 w2, WPE, 9% 52 FHow
@ 7% gl Bas) AWA Agedaute] 5o WA g Ar 7

71€e REE Hola JYHeY = <], 2018).
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22 AEIFA Ve A% 2 A%

FPe TR ALegAuel ta HEA 7% Age] AYHL glo
o H2el Q¥ TR UngAdAE A& HAE WES HEH
oz »szmow} AN E YR FHE AP FED ALY 7]

2 A ePA
& Aol tisl WEeT Yon trel AseFane oA +Fan
& 73 sl

Ml?ﬂ IIE-E%”.‘J'!I ?H” 2 Ad Eadd 2718 7ls e &8
a1 ey m

() e ssami s
g (e R o 5 7

221 229 ALL3Mu 7)< Fg D [Ag
@) FHAHED

LAY Sl e FESHE R FUATEVIL FAATS
2
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o 93 AYUH+= F& AT ZEAEZ FA Fraunhofer CML, MARINTEK,
Chalmers, Hochschule Wismar, Aptomar AS, MarineSoft, Marorka ehf,
University College Corke} $HAI® A5 7idk Fo|t} ofg] 1Y 55 MUNIN =&
AES] 2eyjow A&t /Mg Jide] dd HE5S FeAo F
AL BE Jse o FE/A AFd & F A=AS et k= A

Exolm 7|7k wet AP & HASse TF5Ho=
+@ZEHE As BRE Fe ok =3 FJAMY &
4, H3 84S Hrbetata el ¢, 2018), A&
of % A} AAst UARIA EFEHE T2 E0] CHMUNIN, 2018).

Degree of autonomy
r 3

Intelligent Onboard route planning
Autonomous Collision, avoidance
Automatic % QND %
Fail to safe # " Emerg it %
Remote control : S}har_e-C_ontra@e

Degree of uncertainty

; <
%, %, < 9 Yy
3 feXs z 2 %
® G s )
) (5] <, [}
2, » @) %,
(¢35 z) (s
2 e) “r %
o) 2, 3
%, ? o
i ) %,
2, )
L
o

Fig. 5 MUNIN Z 24 E )

23 MUNIN(2018), &30 #] 51 A} -&(Fh=r 4 B3} g4, 2016)

FYAFLe o] ZrAER U ALePAu Ly Age EHsn
AA Ageddute] ee FEATE o] Zmolt gL s&

7) Maritime Unmanned Navigation Through Intelligence in Networks.
8) MUNIN(2018), http://www.unmanned-ship.org/munin/partner, 2018.09.05. 72,
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(2) 9= - Rolls-Royce

Lo

o Mur @ ggo] ALEE A7 A=2YA Rolls-Royces A8 ut
ZleM e AxZQ ARFA F shelth AAH o2 FoAHA A Z2AHE
E 7Y En oyt oA ty A ZEAHEE o Folth Rolls-Royce
o A7l Eeqie 3T, ASTFER A4 A7 28 ALY /5 59 4
SAE FES oty 19 6JJr Zo] M FRsa Yt

(2020) , (2030) (2035)

x| ¥ : CH 2F == o=

i’—’..’E% %7—‘.3‘.% 2™ XHE

Fig. 6 Rolls-Royce®] 7] ==
Z}&: Rolls-Royce Smartship Roadmap, A <l-&Gr=AH R334, 2016; &= 2], 2018)
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(A2AD sdelAe] dAAYE T8l AL 5 24(-2020)
@A) ZsfollA dAAAE T FAA HE(-2025)
Q@A) sl S&e dAAANE T FAA WE(-2030)

@A) 444 glo] 222 F&st= 72 Ak AHH-20351)

ol Rolls-Roycex= 2017d 6€¥€ ZAstAldA 29 oA FAI
SvitzerAke] AJM(T" NS AAxZTE=
t}. (Henriette, 2017; Kevin, 2017). AW &<
g AWAl71aL 360% 3] At hH e
ol AAT A AFdE Adrke] &7 Abg o] thbid).

E o

Al

A HA B 2~E & Rolls-Roycex= 20173 10¥€ +32( Google)ﬂr A8k As g
= A% Jledd dAdME Adsidn =3 =
tAl(Inmarsat) & HIES O A&y #4 7]%%:?% Y9 S A&t
gom  ElAMusEks 2 4 E(Advanced Autonomous Waterbone Applications,
AAWA)o| Zredstar dok(atbs g 9}, 2018).

Fig. 7 AlA Hx= ¥9AxF A9l Sviter Hermods
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£3] Rolls-Royce= T=(Google)e] 2174 WELZ 7[¥F 7]7] AR AZES
ol Z&+¢ = WAl AR (Cloud Machine Learning Engine)S o]-&, Auk &
g T HASY F e EAE BAS ¥ 7 AEFE AFAFAD 7|HEe
B A2"ES g o oltke] A A, 2018; ®halE] <, 2018). =g
WAl-aL glem, &l
do] sAdsteE Adutol A 20258 d0ll= Wt el F<lsl, 2030 d el = kAt
o &AG FAMuS ERxE AFE FHst JuCEAEA, 2017; drEE 9,

2018).

2

=T Jles 48sd 1A

[
2

3) =29 o]

A& Ve FET Ul k29ol= F21 1(Kongsberg)el oF
2} AdE YA d(Yara International?] HAALAIHLS HT H2E HEE 53 A5
o AFstdt. 2 1(Kongsberg)el okgl <IEU A d(Yara International)-2
20199 4 x=F 9dAE AA 20208704 AT AL FAe HEolAH L
Bt =3 290l EE3A(Trondheim)®qF o} g} & = el(Horten), E
T OYe Age H2E wEs 753 4538 A5 F1

)

F 22 1(Kongsberg, 2018)e] m=2H A &Y 0 A&k o] 52 of
g W ZW=(Yara Birkeland)Z 120TEU, DWT 3,200mt TEZ AAFHAOH,
20183 3julk7lo) JHEtS i 20209 Ag3tE B E stu ) 3§

S AU E JIPATHA AA H22 F&3tE AVE gFole I8 dute
AL E WEFS TA FY o2 o33t AT, =3 22

1 Aeleld Adbel]l mla) Az Hlgo] o 3] A= F7Fd oF 2,500%F &
A(E71A 28 8)E ddstar AT Az G819 0%7tds A48 +

Aoz Zlstar 3l

f

do 4 %

9) Kongsberg, Autonomous ship project, key facts about YARA Birkeland,
https://www.km.kongsberg.com/ks/web/nokbg0240.nsf/AllWeb
/4B8113B707A50A4FC125811D00407045?0penDocument, 2018.05.15. 744,
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=
Al Btk 2020d0= Abgol JRdSHAl il 222 FFole T AEE

Fig. 8 okg} HEA =S (F), I HZE(H)
A &.: Kongsberg &9 o] %]

IH#E 7= 4142 Rolls-Royce, 1Pk (Inmarsat), =290 - 544 F(DNV-
GL), A& =77|edFAHVTDO 5 of 107] 7j#o] Fxstod A4 I3
st Y=3 =Z=ZAHE  AAWA(The Advanced  Autonomous Waterborne
Applications)ell sl 6605+ F=2] AFS APstal Aot T Z2AE= A

At A-eFAddte] 24 2 BA EEe FRE 20208 498 94T A

t

she g, 20359 9 FAAESAN e 2w sdsa 9tk 20164
A= %, AA, HF, WA 8L ARstd BRAe oig 197 A o

AE wEsgth =9 20179 Bx Z2AEE T 9% FAE )
WEHE W FESHAHE Y 9, 2018).

N

10) "= 2717)1&ALAE (Technical Research Centre of Finland Ltd).

_22_

Collection @ kmou



A7424(2018) % wha 2] 2](2018)0 wEW dE Ho s3] AF NYKE 4ke)
AT7IHR] Bxdtav ZlEdF4ae FEste] A&Fd dHoY A it

2 7le MY Foln, dEF o & 2019 AH &3 A g ol
ok o]& 9t NYKE dolt] A4gA FF=(FURUNOYE HlEste] 4%
3 Ael7|(Tokyo Keiki) 3 714 3

= 4 HqEe B
ol Agedante] FEUA Azd 5 Adwe Fad A% & A7 F
= Al

to
=
o
3
[ab]
=]
o)
[ab]
=
o
y

Z T NYK Line(2018) REo] @2w A8 FETEYAAN Fasis Mz
Aol 71EMEe] AHAIGS] NYKE H|E3E Keihin dock, Japan Maritime
ScienceAb7F AR H AT Tt o] A ANY-E 2025\ 7HA] AE At A

#8518 2uz A7 2o Jth @AZA NYK Linee si3 vl Azga o2
JEVS @Yste] $RUL AUD F e F2U UA Ao} Axwe Aws
Atk ol @ Axwle At Fuel ARE 7, B L BAsL A% A

< FHletH, 97 A e ddolA EEAY] FRlS e $ A uet
=& HshE 2 FE2 Ik ANA § ATE FYSEA wloEE F
Aok B A Aubs olAe Fste] Azwe AT F 20199 st
7ol 7Rl AN A £FE & Aol

2

ol 71%7kA E£3t" 1 =3 (Green Dolphin, 38,800DWT

HIA)E 20161 9ol ZHFFATHel &4, 2018). A¥ &) HolEl 7|¥ke] 2~

ntEAN Ao A F7] £FA4, Ay Y g Ao & 4 VIR A

AetAA MA AE&FAute] Tesded Ao AFNd FolH(EAE A,

2018) T= W B AT 7I#o] FYsto Wy ZEZAES Fee F IVt
=

o
9l 9o A
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202013 7 202130 ME Z=7}7F & o7 WAsta, 1o wel AYel dAtg
e FERE A JeERRTh 2020d0] 4199 g Al @SAEgm 20354
o= A7k 1799 T & 7L5\_7]. WAISE Ao m AwE ot Az o=z 20353
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s e | g e | B I @ R [@w AR
BE D wn g | gy | U ES | FEER ARSI oL
A (3) (A+B)
2018 0.00 0.00 0.00 0.00 0.00 0.00
2019 0.96 0.36 4.84 1.81 6.65 6.65
2020 1.52 2.22 30.02 11.23 41.25 47.90
2021 1.92 4.10 55.44 20.74 76.18 124.08
2022 2.23 5.61 75.86 28.38 104.23 228.31
2023 2.48 6.76 91.30 34.15 125.45 353.76
2024 2.69 7.55 102.04 38.17 140.21 493.97
2025 2.88 8.18 110.58 41.36 151.94 645.90
2026 3.04 8.67 117.18 43.83 161.02 806.92
2027 3.19 9.11 123.10 46.05 169.14 976.07
2028 3.32 9.25 125.04 46.77 171.81 1,147.88
2029 3.44 9.36 126.46 47.31 173.77 1,321.65
2030 3.55 9.46 127.77 47.80 175.77 1,497.22
2031 3.65 9.52 128.63 48.12 176.75 1,673.97
2032 3.75 9.56 129.12 48.30 177.42 1,851.39
2033 3.84 9.59 129.57 48.47 178.04 2,029.43
2034 3.92 9.62 130.00 48.63 178.62 2,208.05
2035 4.00 9.65 130.40 48.78 179.17 2,387.22

d s Ala a8 dAY e ¥MstE "D 22 Yehdt A3
+ 8,868 ©]
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o
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17) 22o] e 7o) x&2 Ax(2018WHE] 20354), yE2 AEE Al U] Fw
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Table 19 z=7] T Qo] #d 4] 1 IY = H3}

S4% | MASS 24N | AT A MASS MASS
eS| T4y A A | A A
Az | Alsd | ud kel EFY e N
© ® & g 9
A (3)) (D)) (E) (©) 2ol )
2018 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2019 0.00 1.00 329.29 288.80 2.5 3.58 13.62 328.50 328.5
2020 1.25 1.00 2,041.60 1,790.57 15.55 22.22 84.42 2,032.75 2,361.25
2021 7.78 2.00 3,770.37 3,306.77 28.72 41.03 155.92 3,759.63 6,120.88
2022 14.36 3.00 5,159.10 4,524.74 39.30 56.14 213.32 5,148.39 11,269.27
2023 19.65 3.00 6,209.32 5,445.82 47.30 67.57 256.75 6,198.18 17,467.45
2024 23.65 3.00 6,939.60 6,086.31 52.86 75.51 286.95 6,928.50 24,395.95
2025 26.43 4.00 7,520.41 6,595.70 57.28 81.83 310.96 7,509.92 31,905.87
2026 28.64 4.00 7,969.80 6,989.83 60.71 86.72 329.55 7,959.08 39,864.95
2027 30.35 4.00 8,371.79 7,342.40 63.77 91.10 346.17 8,360.60 48,225.55
2028 31.88 4.00 8,504.11 7,458.44 64.78 92.54 351.64 8,493.72 56,719.27
2029 32.39 4.00 8,600.94 7,543.37 65.51 93.59 355.64 8,590.53 65,309.8
2030 32.76 4.00 8,690.01 7,621.49 66.19 94.56 359.33 8,679.49 73,989.29
2031 33.10 4.00 8,748.49 7,672.78 66.64 95.20 361.74 8,737.99 82,727.28
2032 33.32 4.00 8,781.40 7,701.64 66.89 95.55 363.10 8,770.94 91,498.22
2033 33.44 4.00 8,812.18 7,728.63 67.12 95.89 364.38 8,801.68 100,299.9
2034 33.56 4.00 8,841.09 7,753.99 67.34 96.20 365.57 8,830.55 | 109,130.45
2035 33.67 4.00 8,868.35 7,777.90 67.55 96.50 366.70 8,857.77 | 117,988.22
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(4) 7] FHF 9 st dHe) a8 W) e

o7 Ao AP F= s
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. (A7) MASS % 4k | (A7) 49 18 (A7h) MASS =8jo] 9@
o % 1899 Za wF gAY Fr
2018 0.00 0.00 0.00

2019 328.50 6.65 321.85

2020 2,032.75 41.25 1,991.5

2021 3,759.63 76.18 3,683.45

2022 5,148.39 104.23 5,044.16

2023 6,198.18 125.45 6,072.73

2024 6,928.50 140.21 6,788.29

2025 7,509.92 151.94 7,357.98

2026 7,959.08 161.02 7,798.06

2027 8,360.60 169.14 8,191.46

2028 8,493.72 171.81 8,321.91

2029 8,590.53 173.77 8,416.76

2030 8,679.49 175.77 8,503.72

2031 8,737.99 176.75 8,561.24

2032 8,770.94 177.42 8,593.52

2033 8,801.68 178.04 8,623.64

2034 8,830.55 178.62 8,651.93

2035 8,857.77 179.17 8,678.6

(5) AAHE

]
=1 T
Ao AR e T9NF e, MASS A 4 F TE AHE 88T
2 EAHY. geA &5 18 g2 86798 R AR Ao Hls) Al
49n

2ol FEHE seagagoz o

_69_

Collection @ kmou



A

e
han |

ol

97 37 o

T

=B

/1\_]__

o

5

2020 o) A

1
T

Aelel trel ozt s & A7

Q)
=

FEH=

:|:|L

Al

el
2025' Afol 2 ZHAE =

Sk

FA
9] & A gx8 118,633W = 31,752

639 27%)E =
I

%
o ol

FA

S|

I7F EA

& 7

% 9]

o

5

g,

i

AA 713 &< 27%0

|
) .

_70_

Collection @ kmou



412 71z+ HH Y

712t WlE g2 MASS 7ol AlE#E ol 73t Ftell #5stA SUtete AL
M AdEl e s e 22 ARE YellH BlE S o] 8353

2

(D 71zr vlA @] MASS A E=F FA

Table 21 7|3t vl o] MASS A E&F A4

MASS Az T3 Jl2 HIAE
A% | 7]% 2@ | MASS | MASS ||']

FE | MEg | dEy ||
2018 0.00 0.00 0.00
2019 0.24 0.00 0.00 ||°T
2020 0.47 0.00 0.00
2021 0.71 0.00 0.00 ||']
2022 0.94 0.32 0.00 0 et —————————————
2023 1.18 0.85 0.32 - Sl R UL /e e
2024 1.41 1.77 1.16 71ZF B EE Avg] 219
2025 1.65 2.78 2.94 wOi2k MASS &= =J12F =MASS & X M=2f
2026 1.88 3.93 5.72
2027 2.12 5.08 9.64
2028 2.35 6.23 14.72
2029 2.59 7.16 20.95
2030 2.82 8.02 28.11
2031 3.06 8.73 36.13
2032 3.29 9.23 44.86
2033 3.53 9.44 54.09
2035 4.00 9.65 73.09 AxE MASS A B F2 A& v

NEHOIA 717k 2018%E 2035d7b4 49A ] MASS 714 et FEO
= FRsa Az AY Az Av H5E Ay 10502 9 sae
20240 = 2% o] 1
2 MASS AEee 203530 oF 733 o)),

19) 29 ¥ mo] x5 A=(2018FFE 20354), y5-2> MASS 7|& £F 49
20) 249] Hal: O] x&F2 A=(20189RE 2035d), y&E2 MASS ME5f A4
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(2) 712> vE @] AL LA W3k A4

20183 R E] 20354 Alolo] A%k MASS MEF Z7ho] e Zad 74 2
299 Arel FAS obe) 1YW EE FASAC 713k v

2024 A At =943 A FLI BIEE 20359 7HA
3 wAsn 2ol e Ad AR ga

A3 Avees

Hure] Z7bh Rz
JaE UERdth AvhH e 2020

419 & vl WASAL 20359 A 17999 T

Aow ARHAT Ee 20359747 FHHE Hde] ng ta F FRE 1536

Hom 27 BAYRGE e Aow BAHUL
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Table 22 713 W@ A9 1§ A Fu w5
2 | e A A A [ Akt e (A A [
- MASS 71% | €17k MASS 28 e a8 pa | me e | T A
2 A5 8 A
(A) (B) (A+B)
2018 0.00 0.00 0.00 0.00 0.00 0.00
2019 0.24 0.00 0.00 0.00 0.00 0.00
2020 0.47 0.00 0.00 0.00 0.00 0.00
2021 0.71 0.00 0.00 0.00 0.00 0.00
2022 0.94 0.32 4.29 1.61 5.9 5.9
2023 1.18 0.85 11.45 4.28 15.73 21.63
2024 1.41 1.77 23.96 8.96 32.93 54.55
2025 1.65 2.78 37.56 14.05 51.61 106.16
2026 1.88 3.93 53.06 19.85 72.90 179.06
2027 2.12 5.08 68.60 25.66 94.26 273.32
2028 2.35 6.23 84.18 31.49 115.66 388.98
2029 2.59 7.16 96.77 36.20 132.96 521.95
2030 2.82 8.02 108.38 40.54 148.92 670.86
2031 3.06 8.73 117.92 44.11 162.03 832.89
2032 3.29 9.23 124.75 46.67 171.42 1,004.31
2033 3.53 9.44 127.53 47.71 175.24 1,179.55
2034 3.76 9.56 129.20 48.33 177.53 1,357.09
2035 4.00 9.65 130.40 48.78 179.17 1,536.26
(3 71zF vlEE ] MASS #H 4k o] LA
2018\A-E] 2035 Abole] Ak MASS A& Zrlo] me Agedau #
A sl Fatd e Al 18 AP WS E 12 22 Yeddt. Add
oA aEgEHNT} 7 F Ao A AP A 20353 += 8,868 o]
Rew I gLoez ARG 7,778% 2Elal FFTNEFHLS Az 68
o Azl & a¥r} FASPTE 2035W@7HA] FHE #A A F 1E
¥ 7592099 & aHF DA oY 7] AP RGE A FAE H]
W= AT
22) 1ol e 1o] x&2 Ax(2018WHE] 20359), yEL AEE Al YAl @
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=
=
D
[\
w
N
N
R
r)
ottt
1o
rd
e
[
2
K
o
o
1R
=
td
T
b
A
Y

£4% | MASS 2A7A | & S | MASS

ESaRe T4 Ad Y | AR A
A= | Aled | 24 A =T N .

© ® = g 9

(O] ® D) () (©) PE g

2018 | 0.00 | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2019 | 0.00 | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2020 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2021 | 0.00 | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2022 | 0.00 | 1.00 | 256.02 16.84 2.22 318 12.07 291.33 291.33
2023 111 1.00 682.73 44.89 5.93 8.47 32.19 776.32 1,067.65
2024 | 296 | 100 | 1429.46 94.00 12.41 17.74 67.39 1,624.97 | 2,692.62
2025 | 621 | 200 | 2240.21 147.31 19.46 21.79 105.62 2554859 | 524121
2026 9.73 2.00 3164.74 208.10 27.49 39.26 149.21 3,600.52 8,841.74
2027 13.74 | 2.00 4091.64 269.05 35.54 50.76 192.91 4,655.64 | 13,497.37
2028 17.77 | 3.00 5020.91 330.16 43.61 62.29 236.72 5,714.45 | 19,211.82
2029 21.80 | 3.00 5771.91 379.54 50.13 71.61 272.12 6,570.12 | 25,781.94
2030 25.06 | 4.00 6464.59 425.09 56.14 80.21 304.78 7,359.88 | 33,141.82
2031 28.07 | 4.00 7033.54 462.50 61.09 87.26 331.61 8,008.07 | 41,149.89
2032 30.54 | 4.00 7441.28 489.31 64.63 92.32 350.83 8,472.91 | 49,622.80
2033 32.31 | 4.00 7607.22 500.23 66.07 94.38 358.65 8,662.86 | 58,258.66
2034 33.03 | 4.00 7706.78 506.77 66.93 95.62 636.35 8,776.49 | 67,062.15
2035 33.47 | 4.00 | 7,777.90 511.45 67.55 96.50 366.70 8,857.57 | 75,919.71

1,000 T

T T T 1 T T
2,018 2,019 2,020 2,021 2,022 2,023 2,024 2,025 2,026 2,027 2,028 2,029 2,030 2,031 2,032 2,083 2,034
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1§ W3l =
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(4) 713t AP sk <1
MASS Adubel =i Shikel websd Hapzoz Ao datele] v Hast
3, BE ko] A dAEe] = E 7R HEE ofy] I¥P} Zo] WAy
ShAth Sl Atgel n8Y FxE FAast UMY AolE w4 18 a2

T A AgePAute] 3 =YW 202290 A7 2859 9] BEEIS} LA
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Table 24 713t vl &

Lo
:(I)L_t‘
02
2
Zl 2
=
ofo
r (o]
1
=
td
rE
ot

e | (AZOMASS AW A F | (A AHY 2E [ (A7) MASS =l ¢

T 7899 e wF 18 Y Fw

2018 0.00 0.00 0.00

2019 0.00 0.00 0.00

2020 0.00 0.00 0.00

2021 0.00 0.00 0.00

2022 291.92 5.9 285.02

2023 776.32 15.73 760.60

2024 1,624.97 32.93 1,592.04

2025 2,548.59 51.61 2,496.98

2026 3,600.52 72.90 3,527.62

2027 4,655.64 94.26 4,561.38

2028 5,714.45 115.66 5,598.79

2029 6,570.12 132.96 6,437.16

2030 7,359.88 148.92 7,210.96

2031 8,008.07 162.03 7,846.04

2032 8,472.91 171.42 8,301.49

2033 8,662.86 175.24 8,487.62

2034 8,776.49 177.53 8,598.95

2035 8,857.57 179.17 8,678.39

(5) AAHA
71ZF HIEE Ayl es MASS o]l Algdeld 713 St w5 T

7bete AL M Alve ez HEdsE o8t Vel s
oA, 2035E71A RAEeFd o] Euetel 104e] Fgstdrs
st FAE Ao A dAE e 1536w vk FAE MASS A
F 2§ A" 7591999 n&fd Advb TASAT 27 TG
ARz AaEE A v NE FEHE 1E&FY S oF 508 olth
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2024 A4 20301 Ato]l2 74 AAJE 2 HA 7z s 4 A A
™ 1,536 T 649(42%)E AASHATE olw At FEHE LAYY
= A 71 ] FH Al dAE 76,332% F 3
AT ole FAHE A dAY F 42%°) sFEts Aoz AA 7zt
M 2o dzElY 7R W3l 7)o BAEdTh

_77_

Collection @ kmou



413 $H7] EHY

2A2Y grE

83 Fu] BAE A eE MASS Awe] 27, Fuhn
o Fuel 71E A A

=
b7t o e Zle® 7M. &3 o] B4 H U

(1) F49t7] L 2] MASS A&7 A

Table 25 w7 AP o] MASS A B FA)

MASS A7t +3 =0 wE@y
A% | 7]% WA | MASS | MASS | ]
Sz | MEew | g |
2018 | 0.00 0.00 0.00
2019 | 0.08 0.00 0.00 |t
2020 | 0.19 0.00 0.00
2021 | 037 0.00 0.00 |
2022 064 000 000 [ 20\5'201‘_"#202[)%202\#2022#2023§2024§2025§2025§2027§2025§202;2030%2DS\QZOSZQZOSEQZOSJ
o T Tor T odi Fuol i
2025 195 427 235 * 12 MASS 8= SItgF =MASS &8 d52F
2026 | 2.46 6.69 6.62
2027 | 2901 8.29 13.31
2028 | 327 9.21 21.59
2029 | 353 9.44 30.80
2030 | 371 9.54 40.25
2031 | 383 9.59 49.79
2032 | 391 9.61 59.37
2033 | 3.95 9.63 68.99
2035 | 4.00 9.65 88.27 A7k MASS M E2Fn) =2 MBako] u]m2)

AEH oA 717kl 2018 EE] 20357hA] 4THA| o] MASS 7]& Wk fz:o
2 PR3 A
202430 = 25 9] Apg-oaFalnt 2035 o= 105 9] Muto] =) 2035

7429 £ MASS HBae of 88Ho] ol 23t

Y

N¢
=
Y,
N
o
=

2
S
Ll
N
fu)
—
o
e
o
ull
kA
lo
Al
)
ol
2
ftlo
=)

-

rL

24) 29] He: 29| x5S AX(2018dRE 20359), yE2 MASS 7|& & 427
25) J229] Hy: 7o) x&E L AE(2018WUKE 20354), yE2 MASS A& &l
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(2) TH7] B ] A dAY HE FA

2018 3E) 2035 Abololl Az MASS A EH F7to] wWE tad sr)A+ 2
Fdo] datg] FAE ofeff 19203 RFE FASAT TR TAPOR oF
202530 Au} =Qlo] BAHoT wWAsty, o wEl AYe dxtE] Ta
TEE A Yebgth 20200 79989 & AT IAE R 2035 oll=
AZF 1799 o] 18 AV HAAE Ao AWHJG AAHOo T 2035d7HA]
=

A Ao 18 a4 F rEe 18188z E4HUH.
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50 T
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Fig. 27 Sxb7] 2o A9 1§ dY = ¥}
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Table 26 F%7] WA A9 18 A F2 W5

ax A B | A AL

a= MASS 7% | |zt MASS &l 7] Ak 29 x| me aa 4 A

b T2 AETF 8 A 18 s

®) (A+B)
(A)

2018 0.00 0.00 0.00 0.00 0.00 0.00
2019 0.08 0.00 0.00 0.00 0.00 0.00
2020 0.19 0.00 0.00 0.00 0.00 0.00
2021 0.37 0.00 0.00 0.00 0.00 0.00
2022 0.64 0.00 0.00 0.00 0.00 0.00
2023 0.99 0.44 591 2.21 8.12 8.12
2024 1.44 1.91 25.81 9.66 35.47 43.59
2025 1.95 4.27 57.72 21.59 79.30 122.89
2026 2.46 6.69 90.37 33.81 124.18 247.07
2027 2.91 8.29 111.96 41.88 153.84 400.91
2028 3.27 9.21 124.48 46.56 171.04 571.95
2029 3.53 9.44 127.58 47.72 175.30 747.25
2030 3.71 9.54 128.94 48.23 177.17 924.42
2031 3.83 9.59 129.54 48.46 178.00 1,105.42
2032 3.91 9.61 129.92 48.60 178.52 1,280.94
2033 3.95 9.63 130.16 48.69 178.85 1,459.79
2034 3.98 9.64 130.31 48.74 179.05 1,638.84
2035 4.00 9.65 130.40 48.78 179.17 1,818.01

(3) Zuby] WA o] MASS #al Aol dzpe] wist 24

201813 F-E 2035 Afolo Azt MASS A& F7id] wE A& &
d st Alat a8 dAY e ¥MEE 1Y 22 YElEth A3 AT
Al &RV M F 2AdY A9 2035ddd= 7,778H ol e O tgE o
2 2AZIAAYGl 5117 1Y al I TERdS At 68 HEe 18 =
7 B SRS 20353704 A E HE A & 8 JH2 89,8479 &
a7 BAsIR o o= 7] A 117,988 Hue A2 Zo = HlaE T

27) 2o] Wel: 13o] xE- AL(2018d5E 20354), yHL AEY A7 Axtelo] Fu

_80_

Collection @ kmou



Table 27 %] d el B 44 1§ A 72 W

T
30 ok
S48 | MASS 247 | Aea AV MASS MASS
249 ) | A | am akel | A 49
A | 429 | w9 A9 | 28 ]
N ®) © ) ® ® h M A
(©) g9y A X
2018 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2019 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2020 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2021 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2022 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2023 0.00 1.00 352.39 23.17 3.06 4.37 16.61 400.61 400.61

2024 | 154 1.00 1,539.76 | 101.25 13.37 19.10 72.59 1,748.61 2,149.22

2025 | 6.69 2.00 3,442.61 | 226.37 29.90 42.71 162.31 3,912.58 6,061.81

2026 | 14.95 3.00 5,390.52 | 354.46 46.82 66.88 254.14 6,130.77 12,192.58

2027 | 23.41 4.00 6,678.10 | 439.13 58.00 82.85 314.85 7,600.33 19,792.91

2028 | 29.00 4.00 7,424.87 | 488.23 64.48 92.12 350.05 8,452.73 28,245.65

2029 | 32.24 4.00 7,609.85 | 500.40 66.09 94.42 358.78 8,665.78 36,911.43

2030 | 33.05 4.00 7,691.16 | 505.75 66.80 95.42 362.61 8,758.78 | 45,670.20

2031 | 33.40 4.00 7,726.81 | 508.09 67.11 95.87 364.29 8,799.57 54,469.77

2032 | 33.55 4.00 7,749.53 | 509.58 67.30 96.15 365.36 8,825.48 63,295.25

2033 | 33.65 4.00 7,763.74 | 510.52 67.43 96.32 366.03 8,841.69 72,136.94

2034 | 33.71 4.00 7,772.51 | 511.10 67.50 96.43 366.45 8,851.71 80,988.65

2035 | 33.75 4.00 7,777.90 | 511.45 67.55 96.50 366.70 8,857.85 89,846.50

,000 -+

.000 -+

t t t u i
2,018 2,019 2,020 2,02 2,022 2,028 2,024 2,025 2,026 2,027 2,028 2,029 2,030 2,031 2,032 2,033 2,034

1
mm GHE2SCESRY w4 = GHYXROHZ S sazded W MASS B ZEMEIIXH wm EAY
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@) W) wAge] AP AP 1§ W
MASS Auhe] =i} 3t

D, 8 agle A7 WAelsl FE @ Ee) Wa okl Lgms

>/ = o7 A gy}
T A AL R =9E 3 2023@011% A3 1,713 0] T4ET
b ASEE 1 Fol H3 ZobEo] 2035l AAzk 8679 e] AR Ay

7h EA s,

wOIo Mgl ATl 2AA ~ MASS 212+ 4+
= MASS S0 O/t 912t &= DR 01

[

O
K
0
e
Ju

,000 T

,000 T

T T T T 1
2,018 2,019 2,020 2,021 2,022 2,023 2,024 2,025 2,026 2,027 2,028 2,029 2,030 2,031 2,032 2,033 2,034

Fig. 28 0071 A3 iFuy 18 9 7= 83

28) 2ol ¥ 139 x&52 AE(2018FFE 20359), y&2 AA ] 4=
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e (A7H) MASS g 4] (A7) A ng (A7H) MASS =1o] o] 3t
o F 1899 7o #5 18 98 JFR
2018 0.00 0.00 0.00
2019 0.00 0.00 0.00
2020 0.00 0.00 0.00
2021 0.00 0.00 0.00
2022 0.00 0.00 0.00
2023 400.61 8.12 392.50
2024 1,748.61 35.47 1,713.14
2025 3,912.58 79.30 3,833.28
2026 6,130.77 124.18 6,006.59
2027 7,600.33 153.84 7,446.50
2028 8,452.73 171.04 8,281.69
2029 8,665.78 175.30 8,490.48
2030 8,758.78 177.17 8,581.60
2031 8,799.57 178.00 8,621.57
2032 8,825.48 178.52 8,646.96
2033 8,841.69 178.85 8,662.84
2034 8,851.71 179.05 8,672.66
2035 8,857.85 179.17 8,678.68
(5) ANAH
SR wAE Ay o= MASS o] 27|y Fatroh Fake] Y& AR
W7l & Ao JMAsta A ~Y s o] &St ARH o M Z
sl Fatdl=g el Wst Ryt BT Al7]E 202400 A 2027 Aol R A
Ak
T AU oA Adde] FHE A dAE FE 20359704 1818 ol
A" MASS 9 Ay & 18 d¥ e 89,846Holtt. FHYE &5 nLIEFHE
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SHb7] A Ayl = MASS o] z7uv

z
Walh o ol Fse e HE AUHeR o

(1) Fxb7] B o] MASS A&7 FA

Table 29 $wl7] WAl MASS A B3 F4

MAES oi7t = 4 e gEY
A% Zelj MASS | MASS
S| HEy | wEe ||
2z
2018 | 0.00 0.00 0.00 |||
2019 | 0.00 0.00 0.00
2020 | 0.02 0.00 0.00 |||
2021 | 0.04 0.00 0.00
2022 | 0.07 0.00 0.00 |lobsr e i
2023 0.12 0.00 0.00
2024 | 0.20 0.00 0.00 FH7] 2HE9
2025 0.32 0.00 0.00 B B Gl
2026 | 0.51 0.00 0.00
2027 | 0.78 0.00 0.00
2028 | 116 0.80 0.00 |k
2029 | 163 2.69 0.80
2030 | 216 5.28 3.49
2031 | 2.69 7.57 8.77
2032 | 3.16 9.04 16.31
2033 | 354 9.45 25.35
2034 | 381 9.58 379 || AT
2035 | 4.00 9.65 44.37 A7 MASS A EF3 F2 B o] nw30
Al EH o)A 7]zl 2018 @ EH-E 2035W7FA] 4T-A 9] MASS 7|& ¥ FF0

2 ety A Hd dx Add HeE Hd 1032 o s o

9] x&2 Ax(20189XH 20354), yE2 MASS 7|&
£2 A% (2018UEH 20354), yE2 MASS A&
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AHEEdbe] A =QlEE 20290 2 o8 AlFE o] 2035 1089 A
dHS 7M. olm +& MASS A&&Fe 20350 of 44x 082 %
7l R, 713 vlEd 2 ] B P o] wis) g 2 AdEk Hojoln.

(2) FHb7] LA el Al dAe W3 FA

20181 3E] 2035 Abo]o] AZF MASS MEeF Zrlo] e Fad 714 2
wedel AT FAE obdl 1T w2 wASAT. Fiy] wHPow

2029 30) A Loz Aute] =PI 2035d7FA Auke 107 =g upe} Al
do dag das FHb7lo A yEbstth 2029 d o 499 o] 1§ Favt
A3 3 20354 o] 1799 118 v IAE Ao AWEIIT 4

= d :
Aoz 20359AA FAY AU 1 Ak F FEE L03FOE b &
& UAbel a FHE B

50 T

y y y y y y y y y
2,018 2,019 2,020 2,021 2,022 2,023 2,024 2,025 2,026 2,027 2,028 2,029 2,030 2,031 2,032 2,033 2,034

Fig. 29 $47] 2d 39 A9l 18 J¥ 2 W3}

31) 239] Ha: 29 x5 A=(2018@FE 20359), yH2 Y 1§ da A=
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N A B | A AL

a= MASS 7€ | |z MASS &l 7] Ak 2o x| me aa 4 A4

b T2 AETF 1 S 18 A

®) (A+B)
(A)

2018 0.00 0.00 0.00 0.00 0.00 0.00
2019 0.00 0.00 0.00 0.00 0.00 0.00
2020 0.02 0.00 0.00 0.00 0.00 0.00
2021 0.04 0.00 0.00 0.00 0.00 0.00
2022 0.07 0.00 0.00 0.00 0.00 0.00
2023 0.12 0.00 0.00 0.00 0.00 0.00
2024 0.20 0.00 0.00 0.00 0.00 0.00
2025 0.32 0.00 0.00 0.00 0.00 0.00
2026 0.51 0.00 0.00 0.00 0.00 0.00
2027 0.78 0.00 0.00 0.00 0.00 0.00
2028 1.16 0.80 10.84 4.05 14.89 14.89
2029 1.63 2.69 36.29 13.57 49.86 64.75
2030 2.16 5.28 71.35 26.69 98.04 162.79
2031 2.69 757 101.92 38.13 140.05 302.84
2032 3.16 9.04 122.10 45.67 167.77 470.62
2033 3.54 9.45 127.63 47.74 175.37 645.99
2034 3.81 9.58 129.44 48.42 177.86 823.85
2035 4.00 9.65 130.40 48.78 179.17 1,003.03

mt)
%
o2
2
s
1o
>
=
k
ofo
e
Ny
ic)
o
222
Lot
(il
[
%
k5
=
fru
v
)
=
32
o
2
Og(:",
re

o2 2A7IAA Gl 7,778

1§ AU EASEATH 20359714 FAE #E Ay £ 18
< 49,5569 9] &7F TSR, BE Avele F3 HlE P v
S aERE vaE A

of R
o
&
.
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Table 31 +x17] W&ol #dA by 11§ A& 75 W3}

T wass 247 | slewa Mapaq | M MASS w9

2 B a9l aw 49 | @Y 18
o 24 A | B Ay | T

Wle | 91 o | ® © © y o

N ngE | rax
2018 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2019 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2020 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2021 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2022 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2023 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2024 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2025 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2026 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2027 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2028 0.00 1.0 646.44 42.51 5.6 8.02 30.48 734.06 734.68
2029 2.81 2.0 2,164.44 142.33 18.80 26.85 102.05 2,459.28 3,193.34
2030 9.40 3.0 4,255.92 279.86 36.96 52.80 200.65 4,838.59 8,031.93
2031 | 18.48 3.0 6,079.58 399.77 52.80 75.43 286.63 6,915.70 14,947.63
2032 | 26.40 4.0 7,283.08 478.91 63.25 90.36 343.37 8,289.38 23,237.01
2033 | 31.63 4.0 7,612.92 500.60 06.12 94.45 358.92 8,668.64 31,905.65
2034 | 33.06 4.0 7,721.04 507.71 67.06 95.79 364.02 8,792.68 40,698.34
2035 | 33.53 4.0 7,777.90 511.45 67.55 96.50 366.70 8,857.63 49,555.96

1,000

,000 T+

y y y y y y y y y T T y T T
2,018 2,019 2,020 2,021 2,022 2,023 2,024 2,025 2,026 2,027 2,028 2,029 2,030 2,031 2,082 2,033 2,034

mm G 2EUESRY Llakaige:] GH 2F XH 21 JH 2 & SR W vASS nal Z=H I XX —
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@ Fu7] BRG] HPe] A

LS.

K
o
e

3 Fu

MASS AuRe] E9ish Shte] mebd FAHoE MUY AxPe] FE Pad
T, B el A Aele i 2 el W o) 1YW 2ol WAl
stk sloF Algje] ;EY TEE Pash Z7HEC Aol8 w4 1§ A
T S 202990l A3 24097 0] TEEAIL BASYL 1 Foll WA Z7)
5o} 2035l A7 867979 A= ARk WSS

T T T T T ; ; ; T 1 1
2,018 2,019 2,020 2,021 2,022 2,023 2,024 2,025 2,026 2,027 2,028 2,029 2,030 2,031 2,032 2,033 2,034

Fig. 30 #xb7] g o] st o g 7= ws

33) 249 Ha: 239 x5 A% (2018FRE 20359), yE LAt =
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Table 32 Ful7] RAP o] Py 1 A F= W

- MASS 93 4 = A7 MY 1e Aa MASS =4 93 Azt
18y &5 18 Ay Hw

2018 0.00 0.00 0.00

2019 0.00 0.00 0.00

2020 0.00 0.00 0.00

2021 0.00 0.00 0.00

2022 0.00 0.00 0.00

2023 0.00 0.00 0.00

2024 0.00 0.00 0.00

2025 0.00 0.00 0.00

2026 0.00 0.00 0.00

2027 0.00 0.00 0.00

2028 734.06 14.89 719.17

2029 2,459.28 49.86 2,409.42

2030 4,838.59 98.04 4,740.55

2031 6,915.70 140.05 6,775.64

2032 8,289.38 167.77 8,121.61

2033 8,668.64 175.37 8,493.27

2034 8,792.68 177.86 8,614.82

2035 8,857.63 179.17 8,678.45

(5) AAHE

k] BAY AvhE e MASS Aol U FuEch Fule] 7% A
W7l o wo| Aad= AL 7145 2

Gel oo As A 1 aa
e Ao & Jb B 2aE BT wah MASS A% 4

r{

[
1©
;Y
©
+
rlr
S
&
i
)
X

d F g <
B2 49,5559 9] EFANI} HAFNOY o= /M 1&FIHIT E ASE Y
Ehd 2713A8 Aueled ws) Tl 68807719 Uxka]l xbolrt AT

FH7] B AdE e T B AR st b 2 AT A
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HE A71E 202996l A 2032 Aololth F /17 Bk A
1,003% F 456"H(45%)E AAISIA AL, Al FEHE dAEY FE= AA 7]
7 Eetel A AT LA 495557 F 22.626W 1 Edp) B
ol FAE AT AT F %ol AFeE Ao WA AL F Y we
AP e FE W SR EaE o,
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42 Ayl 4 23

AnHo 4l Aveedz gad HY A¥ AF AxtolA AR

=
18 EHRE B Y B 7] Aot ofy &
pal

s ol Z/w
AYAAE WBUAN T2 ARFE 1S, TAE A9 Pk 1E ASE
AFHE] 2

2,378} ¥t FHE F Al 18- 117,9880.2 1 Aot 4l
= =

Toid 4a axe as ~MASS 912 agl £ D ol woo md anel 2 ~MASS 012 agl £ D8 oI
—MASS S0l 28 012t &4 18 o1 —MASS G0l 28 012t &4 18 o1
000 000
000 000 T
0 t u u u u u u u u u u u u u u u 1 0 t t u t t u u u u u u u u u u u 1
20512010 12020 2021 2022 223 2,024 2025 2025 2,027 2.028 2029 2.030 2031 2082 2,038 2034 2015 2079 2020 2.021 2022 12020 2,024 2 028 2025 2027 2028 2029 2.030' 2031 2092 2,030 2004
271y ] 12 3
271y 71k vl#E 3
FEEE RN —MASS 012 el & D8 0l wolo MR gxiel 24 ~MASS 012 Mgl E N8 oI
—MASS S20i o/8 012 24 1S o2 =MASS 201 S|8t 012t =4 DR 01
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000 000 T
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] WA Sk A
7] 4R 7] Ay
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